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HJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA TPOI'PAMMBI
O XMMHWH HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUMSA

JMNYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE Pe3yJbTATHI OCBOEHHSI TNPOrPaMMbl OCHOBHOI0 00mIero 00Opa3oBaHUA
JOCTUTAIOTCS B X0/1e 00y4YeHHs XMMHUM B eJMHCTBE Y4eOHOH U BOCIIMTATEIbHOM 1eITeJIbHOCTH
B COOTBETCTBMH C TPAAUIHOHHBIMH POCCHUHCKHMH COIUOKYJHLTYPHBIMH UM JIyXOBHO-
HPABCTBEHHBIMHU IEHHOCTSMU, NPUHATHIMHA B 0011[eCTBe NPABUJIAMH U HOPMAMHU NOBeIeHUsI
U CIIOCOOCTBYIOT MPOLECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS M COMATU3ANUMN 00yIAIOIIUXCH.

JIMYHOCTHBIE Pe3yJbTATHI OTPAXKAKT TOTOBHOCTHL OOYYAIOMIUXCH PYKOBOJACTBOBATHCS
CHCTEMOI NMO3UTHUBHBIX IEHHOCTHBIX OPHEHTALMH M paclIMpeHHe ONbITA JAeATeJbHOCTH HAa eé
OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpMOTH4€eCKOro BOCIIUTAHUS

HEHHOCTHOI0 OTHOILIEHHUSI K OTe€YeCTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAYYHOMY
HACJeIUI0, MOHUMAHMS 3HAYEHUS] XMMHYECKOWl HAYKHM B JKH3HHM COBPEMEHHOI0 0011ecTBa,
CMOCOOHOCTH BJIAJIeTh 0CTOBepPHOH MH(poOpMalnueil 0 MepegoBbIX JOCTHKEHHAX M OTKPBITHAX
MHPOBOH M OTEYeCTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAY4YHbIX 3HAHHMAX 00 ycTpolcTBe
MHUPA 1 0011eCcTBA;

2) rpa:kKIaHCKOT0 BOCTIUTAHUA:

NpPeICTABJIEHUS] 0 COUMAJBHBIX HOPMaxX M MNPaBHJIAX MEXKJIMYHOCTHBIX OTHOLIEHHN B
KOJUIEeKTHBEe, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIe3HOH, Y4yeOHO
HCCJIeI0BATEIbCKOH, TBOPYECKON M APYruX BHAAX JAeATEJbHOCTH, TOTOBHOCTH K Pa3HO00pa3HOi
COBMECTHOM [1eITeJIbHOCTH NMPH BBHINOJHEHUH Y4YeOHBIX, MO3HABATEJbHBIX 3a/1a4, BbINOJHEHUHU
XUMHUYECKHX IKCIIEPUMEHTOB, CO3IaHUM Y4eOHBIX MPOEKTOB, CTPEeMJIEHNS K B3aUMONIOHMMAHUIO U
B3aMMOIIOMOIIM B Mpouecce 3TOi y4eOHOW [AeATeJbHOCTH, TOTOBHOCTH OLEHHBAThb CBOE
NOBe/JAeHNEe U MOCTYNIKHA CBOMX TOBapHIeil ¢ MO3UIUM HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM
0CO3HAHMS MOCJIeICTBUI NMOCTYNKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUA:

MHPOBO33peHYEeCKHe  TPeACTABJIEHUsT O  BelllecTBE M XMMHYECKOl  peakuuu,
COOTBETCTBYKOIIIHE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH W COCTABJAKIIHE OCHOBY sl
NMOHUMAHHUSA CYIIHOCTH HAYYHOI KAPTUHBI MHPa, NPeACTaABJIeHHs 00 OCHOBHBIX 3AKOHOMEPHOCTAX
Pa3BUTHS NPHUPObI, B3aUMOCBS3SIX YeJI0BeKa ¢ MPUPOJAHON Cpeloii, 0 PoJid XMMHU B NMO3HAHUU
3THUX 3AKOHOMEPHOCTEH

NMO3HABATe/IbHble MOTHBbI, HANpaBJIeHHbIe Ha IMOJIyYeHHe HOBBIX 3HAHMI 10 XMMMWH,
Heo0X0oAuMble [JI1 O0BSICHEHHS HA0J0JaeMbIX TMPOIECCOB M SIBJIECHHUH, INO3HABATEIbLHOI,
HH(OPMANMOHHOI U YUTATEJIbCKOH KYJIbTYPbl, B TOM YHCJI€ HABBIKOB CAMOCTOSAITEIbHOIH PadoThI
¢ y4eOHBIMH TEKCTAMH, CIPABOYHON JIMTEPATYPOH, JOCTYNMHBIMH TEXHHYECKMMH CpeICTBAMH
UH(POPMALMOHHBIX TEXHOJIOTHH;

HHTEepec K OOYYeHHI0 M NMO3HAHUIO, JH003HATEJIHbHOCTh, FTOTOBHOCTH M CIOCOOHOCTH K
€camMo000pa30BaHNI0, MPOEKTHOH M HCCJIeI0BATENbCKON NeATeIbHOCTH, K OCO3HAHHOMY BBLIOOpY
HANMPABJEHHOCTH U YPOBHS 00y4eHUs B JaJibHeleM;

4) popmMupoBaHMSA KYJIbTYPHI 310POBb:

0CO3HAHME LHEHHOCTH KU3HHU, OTBETCTBEHHOI0 OTHOLLIEHUSI K CBOEMY 3/10POBbIO, YCTAHOBKHU
HA 3/10pOBBLIii 00pa3 3KU3HH, OCO3ZHAHME IOCJICACTBHH M HENPHUSATHE BPEIHbIX IPHUBbIYEK
(ymorpeOJieHUs1 aJIKOr0Jisl, HAPKOTHMKOB, KYpPeHHs), HE00XOAMMOCTH COOJIIOJCHUSI TPaABHJI
0€30MaCHOCTH NMPHU 00PAlIeHNH ¢ XUMHYECKIMHU BellleCTBAMHU B ObITY U PeaJIbHOM KM3HU;

S) TpyAOBOro BOCIUTAHUS:

HHTEpeC K MPAKTHYEeCKOMY M3y4eHHI0 nmpodeccuii U Tpyaa pa3jimuHOro poaa, yBaskeHue K
TPYAY M pe3yJabTaTaM TPYAOBOH [eATEJbHOCTH, B TOM 4YHCJIe Ha OCHOBe IPHMEHECHUS
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NpeAMEeTHBbIX 3HAHMH MO XWUMHH, OCO3HAHHBIA BbHIOOP MHIAMBHUAYAJIbHOH TPAEKTOPHUHU
NPOAOJIKEeHUs1 00pa30BaHMsl € YY€TOM JIMYHOCTHBIX HMHTEPECOB M CINOCOOHOCTHM K XHMMMHH,
00IIeCTBEHHBIX HMHTEPEeCOB M INOTPeOHOCTel, yCHemHoil NpodecCHOHAILHONH esiITeIbHOCTH H
pa3BUTHS HEOOXOAUMBIX YMEHH I, TOTOBHOCTDH a1aNITUPOBATHCS B NPodeccHoHAILHOM cpee;

6) 3K0JI0rM4YeCcKOro BOCIMTAHMS:

IKOJIOTHYECKHU Les1ec000pa3Hoe OTHOLIEHHE K NMPHPOJe KAaK MCTOYHHUKY KU3HM Ha 3emuie,
OCHOBe €€ CylIeCTBOBAHUSI, MOHMMAaHUE LEHHOCTH 3/0POBOr0 M 0e30MacHOro o0pa3a KHU3HHU,
OTBETCTBEHHOE OTHOLIECHHE K COOCTBEHHOMY (U3MYEeCKOMY M IICHXHYECKOMY 3/10POBbBIO,
0CO3HAHME IIEHHOCTH COOJII0eHUs MPaBUJI 0e3011aCHOI0 NMOBeeHHus NIPU padoTe ¢ BelleCTBAMHU, a
TaKKe B CUTyalUsiX, yIPOKAIOIINX 310POBbIO U *KU3HH JHO/I€ei;

CMOCOOHOCTH NMPUMEHATH 3HAHNS, MOJy4aeMble PU U3yYeHUH XMMUH, JIA pelleHus 3a1a4,
CBSI3AHHBIX € OKPY:KaWIeil NPUPOJAHON Cpeaoi, sl NOBbILIEHUS] YPOBHSI 3KOJOTHYeCKOi
KYJbTYPbl, 0CO3HAHUSA I100AJBbHOI0 XapakTepa 3KOJOrH4ecKHX NMpodJieM U myTeil MX pelieHust
NMOCPeACTBOM METO0B XMMHUM, IKOJOTHYECKOr0 MBIILJIEHUSI, YMEHUSI PYKOBOACTBOBATHCA MM B
NMO3HABATEJIbHON, KOMMYHUKATHBHON U COLMAJILHON NMPaKTHKe.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BbIACJASIOT 3HAYUMble s (POPMUPOBAHUS
MHPOBO33peHUs] O0LIEHAYyYHbIe NMOHATHS (32aKOH, TeOpHs, NMPUHLMII, TMIOTe3a, GaKT, cucrema,
npouece, IKCNEePUMEHT U JApPyroe.), KOTOpble MCHOJb3YIOTCH B €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
npeaMeTax M MO3BOJISAIOT HA OCHOBE 3HAHMI M3 3THUX NMpeaAMeTOB (POPMHUPOBATH NpeACTaABIeHHE O
1eJIOCTHOM HAY4YHOIl KapTHHe MHUPa, M YHHBepcajbHbIe y4eOHbIe JeiicTBUsl (MO3HABaTe/lbHbIE,
KOMMYHHKATHBHbIC, peryJsTHBHbIE), KOTOpble oOecnedyuBardT (GoOpMUpPOBAHHE TOTOBHOCTH K
CaMOCTOSAITEIbHOMY IJIAHUPOBAHUIO M OCYHIECTBJICHHIO Y4eOHOH esiTeJIbHOCTH.

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckue aeicTBUA:

YMEHUSI HCHOJb30BATH TMNPUEMBI JIOTHYECKOI0 MbIILIEHUS NPH OCBOEHUM 3HAHMIA:
PACKpPBIBATH CMBIC XMMHYECKHX MOHATHH (BbLACJAATH HX XApPAaKTEePHble NPHU3HAKH,
YCTAHABJIUBATH B3aUMOCBSI3b C APYTHMH MOHATHAMM), MCIIOJIb30BATh NOHATHS VISl 00bSCHEHUSA
OTAeJbHBIX (AKTOB M sIBJIeHMi, BbLIOMPATh OCHOBAHUSI M KPUTEPHH sl KjIaccuPUKAUMU
XHMHUYECKHX BelleCTB U XMMUYECKHX PeaKiHii, yCTAHABJIMBATH NPUYHMHHO-CJIeCTBEHHbIE CBA3H
MeX1y 00beKTaMM U3y4YeHHsl, CTPOUTH JOTHYeCKHe PAacCy:KIeHusl (MHAYKTUBHbIE, 1eIyKTHBHbIE,
10 AHAJIOTHM), 1eJIATh BBIBOABI M 3aKJIKYCHNS;

yMeHUe NMPUMEHSATh B Mpoliecce NMO3HAHMS MOHATHA (MpeAMeTHbIE M MeTampeaMeTHbIE),
CHUMBOJIMYECKHEe (3HAKOBbIE) MOJeJIH, HCHOJb3yeMble B XHMHH, NPeoOPa3oBbIBATHL HIUPOKO
NpUMeHsieMble B XUMHH MOJeJIbHbIE NMPEICTABJICHUS] — XUMHYECKUH 3HAK (CHMBOJ 3JIEMEHTA),
XxumMudeckass (opmya M ypaBHeHMe XHMHUYECKOH peakuMd — TMpPH pelieHuHd Yy4eOHO-
NMO3HABATEJbHBIX 3324, ¢ YY€éTOM JTHUX MOJAeJbHBIX TMPEICTABJIEHUIH BBIABJIATH U
XapaKTepU30BaTh CylleCTBEHHbIE NMPU3HAKU H3Y4YaeMbIX 00bEKTOB — XMMHUYECKHMX BelleCTB M
XHMHUYECKHX PeaKluii, BbISIBJIATH 00IINe 3aKOHOMEPHOCTH, NPUYMHHO-CJIEACTBEHHbIE CBA3M M
NPOTHBOPEYHUs B M3Yy4YaeMbIX POLECCAX U ABJICHUSX.

Ba3oBble uccienoBare/ibCKue A1eCTBUSA:

YMEHHE HUCII0Jb30BATH INOCTABJCHHBLIC BOIIPOCHI B Ka4Y€CTB€ HHCTPYMECHTA IMO3HAHUM, A
TaKKe B KayecTBe OCHOBBI /s (OPMUPOBAHHWSI THIOTE3bl MO NPOBEePKe MNPaBUILHOCTH
BbICKA3bIBAEMbIX CYKICHUI;

npuodpeTeHue omnbiTa MO0 IJAHMPOBAHMIO, OPraHU3AlMM M NPOBEACHHI0O YYEHHMYECKHUX
IKCNEPUMEHTOB, YMeHHe HAOJI0IaTh 32 XOI0M MPollecca, CAMOCTOSITEILHO NMPOTrHO3UPOBATDH €ro
pe3yabrTar, GopMyJaupoBaTh 0000IIEHHS W BBIBOJAbI MO pe3yJbTATaM MPOBEAEHHOr0 ONBITA,
HCCJIeIOBAHMS, COCTABJISATH OTYET O MPO/JeJIaHHOM padoTe.
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Padora ¢ undopmanueii:

yMeHHe BbIOMPATh, AHAJIU3UPOBATH U HHTEPNPETHPOBATH HHPOPMAIUIO PA3IHYHBIX BU/I0B
U ¢opM npecTaBiIeHUs, MOJY4YaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-NOMYJIsIpHAsl JIMTepaTypa
XHMHYECKOT0 CO/IepP:KaHMsl, CIPABOYHbIE MOCO0Msl, pecypchl UHTepHeTa), KPUTHYECKH OLIEHUBATH
NPOTHBOPEYUBYIO U HEJOCTOBEPHYI0 MH(POPMAIHIO;

yMeHHe NPUMEHSATh Pa3jiMuHble MeTOAbl U 3alPOChl NPHU MOUCKe U 0TOOpe MHPOPMAIIUM U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX /IS BbINOJHEHUS] Y4eOHbIX U MO3HABATEIbHBIX 32/1a4
OIpeieJIEHHOT0 THIIA, NMPUOOpeTeHHe ONbITa B 00JACTH MCIOJb30BAHUSA HH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX T€XHOJIOTHI, OBJIa/IecHHe KYJIbTYPOil AKTHBHOI0 UCIOJIb30BAHUS PA3JIMYHBIX
NMOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BbIOHPATh ONTHMAJBHYI0 ¢opMy TmpeacTaBIeHHUs
HH(pOPMANMU M WUIIOCTPHPOBATH pelllaeMble 3aJa4H HECJI0:KHBIMH CXeMaMH, JMarpaMMaMu,
apyrumu popmamu rpaguKi U HX KOMOUHALUSIMM

yMeHHE HCHO0Jb30BATH M AHAJM3MPOBATL B Mpolecce Y4eOHOIl M HcCIeI0BaTeIbCKOM
AesiTeIbHOCTH NH(POPMALMIO 0 BJAMSAHUU NPOMBIILJIEHHOCTH, CEJIHCKOr0 X03iCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYKAK0Ieil MPUPOTHOM Cpeabl.

KoMMyHMKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

yMeHHsl 3aJaBaTh BONpPOCchl (B XoJe jauajora W (WJIM) JAMCKYCCHH) IO CYyILIECTBY
o0cy:kgaemMoil TeMbl, ()OPMYJMPOBATH CBOM TMPENJIOKEHHSI OTHOCHUTEIbHO BBbINOJHEHHSA
NpeJI0KeHHOM 3a1a4u;

yMeHHS NMPeICTABJATH NOJy4YeHHbIe Pe3yJIbTAThl N03HABATEIbHOM 1eATeJLHOCTH B YCTHBIX
U MNHCbMEHHBIX TeKCTaxX; /eJaTh MNpPe3eHTAIUI0 Pe3yJbTATOB BbINOJHEHHS XHUMHU4YECKOI0
JKCIepuMeHTa (J1a0OpaTOPHOro OmnbITa, Ja0OPaTOPHOIl PpadOTHI MO MCCIEI0BAHUIO CBOWCTB
BeLeCTB, y4e0HOI0 IPOEKTA);

YMeHHUSI Y4eOHOI0 COTPYJAHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOI IO3HABATEJbHON M
HCCJIe0BATE/ILCKOM 1eTeJIbHOCTH IPH PpelleHHH BO3HUKAIOIIHMX NpPo0jeM Ha OCHOBe y4éra
o0IIMX MHTEpecOoB W COIIACOBAHMS NO3MIMI (00cyxaeHUsi, 00MeH MHEHHMSMH, «MO3IOBbIe
IITYPMbDY, KOOPAMHAIIUSI COBMECTHBIX /JelicTBUIi, ONpeae/ieHe KPUTEePHEB M0 OLIEHKe KayecTBa
BBINIOJIHEHHO# pa0oThI U Apyrue).

PeryasiTuBHble yHUBepPcaIbHbIE YUeOHbIe 1eliCTBUA:

yMeHHe CAMOCTOSITeJIbHO OMNpele/siTh 1eaH AeATeJbHOCTH, IJIAHUPOBATh, OCYLECTBJIATD,
KOHTPOJIMPOBATHL M TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOI0 /eATeIbHOCTb, BHIOMPATh
HauOoJiee 3pPeKTHBHBIE CIIOCOOBI PpelIeHUs Y4eOHbIX M MO3HABATEJIbHBIX 32124, CAMOCTOSTEILHO
COCTABJISATh HJIM KOPPEKTHPOBATH MNPEIJIOKEHHbIH AJrOPUTM JAelCTBHI NPH BbINOJHEHUHU
3aJjaHuii ¢ y4€TOM MOJIyYeHHUs] HOBbIX 3HAHUI 00 M3y4yaeMbIX 00bEKTAX — BelIeCTBAX U PeaKIusx,
OLIeHMBATH COOTBETCTBHE IOJYYECHHOI0 pe3yJibTaTa 3asiBJICeHHOH 1eJIM, YyMeHHe HCIO0JIb30BaTh M

AHAJIM3UPOBATb KOHTEKCTHI, IpeAj1aracMbi€¢ B YCJI0BHH 3aJaHHUH.
OPEJMETHBIE PE3YJIBTATBI

B cocTraBe mpeagMeTHBIX pPe3y/IbTATOB MO OCBOCHUIO 00513aTEJILHOIO COACPKAHUSA, YCTAHOBJICHHOIO
AaHHOHM (enepajbHON padodell MPOrpaMMoM, BbIACISIOT: OCBOCHHBIC 00y4YAIOIIMMNCH HAay4YHbIe
3HAHUSI, YMEHHUSI M CIOCO0bI JeiicTBMil, cneuuuyeckue AJasi NpeaMeTHOH o0JacTH «XHMHUN»,
BU/IbI JAeATEIbHOCTH MO IOJYYEHUI0O HOBOI'O 3HAHMS, €r0 MHTEpPNpeTaluH, Npeodpa3oBaHUI0 U
NPUMEHEHHIO B Pa3JIHYHbIX Y4eOHBIX H HOBBIX CHTYallHsX.

K xonny o0y4yenusi B 8 kjaacce npeAmMeTHble pe3yJibTaTbl HA 0230BOM YPOBHE J0JIKHbI OTPAXKATh
copMHpPOBAHHOCTH Y 00YYAKOIIMXCH YMEHMIA:

¢ PpPacCKpbIBATH CMBICJ OCHOBHBLIX XMMHYECCKHX MOHSATHM: aToM, MOJIEKRYJIA, XUMHYECKHii
3JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BCIIECTBO, CMECH (O)IHOpOIlHaH Hu HBO}IHOpOZIHaH),
BAJICHTHOCTDb, OTHOCUTEC/IbHAA aTOMHAasl U MOJICKYJIIpHad Macca, KOJIUY€CTBO BellleCTBa,
MOJIb, MOJfApHasg Macca, MaccoBasti 011 XHUMHYECKOro 3J€eMEHTa B COCAUHCHHH,
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MOJISIPHBII 00bEM, OKCHMI, KHCJIOTA, OCHOBaHHE, COJIb, JIEKTPOOTPHULIATEJIbHOCTD,
CTeNeHb OKMCJICHHSl, XMMHYECKasi peakuus, KjIaccHPuUKauus Ppeakuuid: peaxkuu
COCIMHEHHUSsI, PEAKIMHU PA3JI0KeHUs], PeaKIMH 3aMellleHUsl, peakuun o0MeHa, 3K30- H
JHAOTEPMHYECKHE PeaKkluM, TemIoBoil dpdekT peakuum, AAPO aTromMa, 3JEeKTPOHHBINI
CJI0M aTomMa, aTOMHas OpOMTa/Nb, PAAUyC aTOMa, XHUMHYECKasi CBf3b, NMOJISIPHAs H
HEMoJISIPHAs KOBAJIEHTHAsl CBfI3b, MOHHAasl CBfI3b, HMOH, KaTHOH, AHHOH, PacTBOP,
MaccoBas 1015 BelllecTBa (IPOLEHTHAS KOHLEHTPALMs) B pacTBope;

® WUIKCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKHUX IOHATHI W NPHUMEHATH 3TH
MOHATHS NPH ONUCAHUM BeleCTB U UX NMPeBpPallleHHii;

® HCHOJIB30BAaTh XHMMHMYECKYH) CHMBOJIMKY [UIS COCTaBJIeHHsI (opmyJ BellecTB H
YPABHEHUI XUMHYECKHUX PeaKIMid;

e omnpeAeasiTb BAJEHTHOCTH ATOMOB 3JIECMEHTOB B OMHAPHBIX COCJIMHEHUSIX, CTelEHb
OKHCJICHHSI 3JIEMEHTOB B OHMHAPHBIX COCAUHEHHMAX, IPHHANJIECKHOCTh BelIeCTB K
ONpeneJIEHHOMY KJaccy coequHeHMid 1o dopmyjaM, BHIA XUMHYECKOH CBS3M
(KOBaJIeHTHasi M NOHHASI) B HEOPTraHUYECKHUX COCTUHEHHSIX;

e packpbiBaTh cMbica Ilepmoanyeckoro 3axona /I. . MenpeneeBa: 1eMOHCTPHPOBATH
NOHMMAHHE MePHOANYECKOil 3aBHCUMOCTH CBOMCTB XHMHYECKHX 3JJIEMEHTOB OT MX
nojoxenusi B Ilepmoguyeckoil cucremMe, 3aKOHOB COXpPaHEHHSI Macchbl BellleCTB,
NOCTOSIHCTBA COCTABA, ATOMHO-MOJIEKYJ/ISIPHOT0 Y4Y€HHUs, 3AKOHA ABOraJpo;

e ONUCHIBATL W XapakTepu3oBaTb Ta0au4Hyr0 ¢opmy Ilepuoanyeckoin cucremsl
XHMHYECKHX 3JIEMEHTOB: Pa3inyaTh NOHATHSA «IJIaBHAs mnoArpynna (A-rpynma)» u
«mobouynass moarpynna (b-rpynma)», maable u 0oablIMe MepPHOAbI, COOTHOCUTH
o003HaYeHHsl, KOTOpble uMelTca B Tadiune «llepmonmueckass cumcreMa XMMHYECKHMX
aeMmenTOB /I. U. MeHnaeneeBa» ¢ YHCJIOBBIMM XAPAKTEPHUCTHKAMHU CTPOEHHS aTOMOB
XHUMHYECKHX 3JJIeMEHTOB (COCTaB W 3apsiA siApa, ol0uiee 4YHCJI0 3JIEeKTPOHOB H
pacnpeeeHle UX M0 3JIeKTPOHHBIM CJI05IM);

e KJIacCH(PUUMPOBATH XUMHUYECKHE 3JIeMEHThbl, HEOPraHu4YecKHe BellecTBa, XUMHYeCKHUe
peaknuu (MO0 YHMCJIY M COCTABY Y4YacTBYHIIMX B peaKUMH BellecTB, IO TEINJIOBOMY
dpdexry);

® XapaKTepu30BaTh (ONMMCHIBATH) 00IIMEe XHUMHMYECKHE CBOMCTBA BeHIECTB PA3JIMYHBIX
KJIACCOB, MOATBep:KIasi ONHMCaHUWe NPHMepPaMHM  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XHMHUYECKUX PeaKMid;

® IPOrHO3HPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX KAa4YeCTBEHHOI'0 COCTaBa,
BO3MOKHOCTH NPOTEKAHUSI XUMHYECKUX NMPeBPAllCcHNH B Pa3JIMYHBIX YCI0BHUIX;

® BBIYUCJIATH OTHOCHTEIbHYI0 MOJIEKYJISPHYI0 U MOJSIPHYI0 MAacChl BelleCTB, MAaCCOBYIO
JAOJII0 XMMHYECKOro 3JieMeHTa 1o (popMyJie COeIMHEHHMs, MACCOBYIO [0JII0 BellecTBa B
pacTBope, NPOBOAUTDH PACUYETHI 10 YPABHEHNI0O XUMUYECKOH peakum;

¢ MPUMEHSTH OCHOBHBIC ONEPAllMH MBICIUTEJIbHON [1esiTeIbHOCTH — AHAJIU3 W CUHTeE3,
cpaBHeHHMe, 00001IeHHe, CHCTEMATH3ALHI0, KJIACCH(UKAIUIO, BbIABJIeHHE NPHUYMHHO-
CJIe/ICTBEHHBIX CBfi3eil — [JIsl M3yYeHHUs] CBOWCTB BelleCTB M XMMHMYECKHMX peakKuuii,
€CTeCTBEHHO-HAYYHbIe MeTOAbI NMO3HAHUsI — Ha0JIl0leHne, u3MepeHHne, MOJeJIMpOBaHue,
JKCIIEPUMEHT (peajbHbIA H MBICJICHHBIH);

e CjeA0BATH IMPaBWJIAM I0Jb30BAHUS XMMHMYECKOH TMoOCyAoii H J1a00paTOpHBIM
o0opynoBaHMeM, a TaKe NpPaBHJIaM OOpalleHUsl € BelleCTBAMH B COOTBETCTBHH C
HHCTPYKIMSIMH 10 BBINOJHEHHIO JIA0OPATOPHBIX XMMHYECKHUX ONBITOB IO MOJYYEeHHUIO U
coOMpaHuI0 Tra3o00pa3HbIX BellecTB (BOAOPOAA M KHCJIOPOAa), IPUIOTOBJIEHHIO
PACTBOPOB C ONpe/ieIEHHOH MACCOBOM 10J1eii pacTBOPEHHOI0 BelleCTBA, IVIAHUPOBATH U
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NPOBOIUTH XHUMHYECKHE JKCIEPHUMEHTbl 110 PACHO3HABAHHIO PACTBOPOB IIeJO4Yel H
KHCJIOT € IOMOIIBI0 HHAMKATOPOB (JIAKMYC, (peHOoJITa/IeMH, MeTHJIOPAHK U APyTHe).

K xoHnmy o0yyenusi B 9 kjacce mpeaMeTHble pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI

0TpaxkaTh COPMHUPOBAHHOCTH Y 00Y4AIOIIUXCH YMEHHUI:

® PpacKpbIBATH CMBICJI OCHOBHBIX XMMHMYECKHX INOHATHH: XMMHYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, NPOCTOE BEIIECTBO, CJI0KHOE BEIIEeCTBO, BAJICHTHOCTD,
3JIEKTPOOTPHLIATEIbHOCTb, CTENEHb OKHMCJICHHS, XHMMHYECKas peaKuus, XHMHYECKas
CBfI3b, TEIUIOBOH 3(PPeKT peakuuu, MoJb, MOJISPHBIH 00bEM, pacTBOP, JIEKTPOJIMTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJMTHYECKAsA [MCCOLMAIUS, PpPeaKUuu HMOHHOro oOMeHa,
KATAJIM3aTOP, XHMHYECKOEe paBHOBecHe, 00OpaTuMble M Heo0paTHMble PpeaKluH,
OKHCJIHMTEJbHO-BOCCTAHOBHUTE/IbHbBIC peaKkumu, OKHCJINTEJIb, BOCCTAHOBHTEJIb,
OKHCJICHHe W BOCCTAHOBJICHHE, AJLUIOTPONHUsi, aM(oOTepHOCTb, XMMH4YECKasi CBSI3b
(KoBaJIeHTHAasl, WOHHAas, MeTa/LUIMYecKasl)), KPHCTAJUIMYeCKasi pemérka, KOpPpPO3Hs
MeETaJLUIOB, CIUIABbI, CKOPOCTb XHMMHMYECKOH peaKuHuu, IMpedeabHO [J0NMyCTHMAasA
koHuenTpanus IIIK BemecrBa;

* WULIIOCTPUPOBATH B3aHMMOCBSI3b OCHOBHBIX XHMHYECKHX NOHSITHH W NPHUMEHATb 3TH
MOHSATHS NP ONIMCAHUM BelleCTB U UX NpeBpalleHui;

® HCHOJb30BAaTh XHMHYECKYI0 CHMBOJIMKY /JJf cocTaBjeHusi (opMyJ BelmecTB H
YPABHEHUI XUMHYECKHUX PeaKIMid;

® ompeaessiTh BAJEHTHOCTb U CTelleHb OKHUCJIEHUS] XUHMHUYECKHX 3JIeMEHTOB B COeIHHEHHUSIX
PA3JIMYHOIO COCTAaBa, NIPUHALJIEKHOCTD BelleCTB K ONpeAeTéHHOMY KJIaccy coeMHeHM
no ¢gopmyjaM, BHJA XMMHYECKOHl CBfA3M (KOBaJICHTHasi, HOHHasl, MeTa/LUIMYecKas) B
HEOPraHW4YeCKUX COeIMHEHHSX, 3apsi/] HOHA N0 XHMHYECKOil (hopMyJie, XapaKTep Cpeabl
B BOJHBIX PAacTBOPaX HEOPraHMYECKHX COeAUHEHHUIl, THI KPUCTALUINYECKON peméTKu
KOHKPETHOI'0 BellecTBa;

e packpsbiBath cMmbica Ilepuoanyeckoro 3akona /I. M. MenaeineeBa U JeMOHCTPHUPOBATH
ero NMOHMMAaHHe: ONHMCHIBATHL M XapaKTepu3oBaTh Ta0auuHyo ¢opmy Ilepuoaunyeckoi
CHCTeMbl XHMHYECKHX 3JJI€MEHTOB: pa3inyaTh MNOHATHA «IJaBHAas mnoarpynma (A-
rpynna)» #u «mnoboynas mnoarpymmna (b-rpynma)», mMajabie u 0oJblIMe TEpPHOIbI,
COOTHOCHTH 0003Ha4YCHHUsI, KOTOPbIe MMEIOTCS B NMEPHOANYECKOM Ta0IuLe, C YUCI0BbIMH
XapaKTePUCTUKAMH CTPOEHHSI AaTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsija siapa,
o01iee YMC/I0 JIEKTPOHOB U paclpenejeHre UX 10 JIEKTPOHHBIM CJI0SIM), O0BSCHATH
o01mme 3aKOHOMEPHOCTH B M3MCHECHHMH CBOMCTB 2JIEMEHTOB M UX COCJUHEHHH B Npeaesaax
MAJIBIX NIEPHUO0B U IVIABHBIX MOATPYII ¢ Y4¢TOM CTPOCHHS UX ATOMOB;

e KJIacCCM(PMUMPOBATHL XHUMHUYECKHE 3JIeMEHThbl, HeOpraHu4ecKue BellecTBa, XUMHUYEeCKHUe
peakuuu (0 YMCJIY M COCTABY Y4YAaCTBYIOIIMX B peaKUMH BelleCTB, M0 TemJI0BOMY
3¢ ¢eKTy, 10 HU3MEHEHUIO CTelleHell OKNCIeHNsS] XMMHYeCKUX 3J1eMEeHTOB);

e XapakTepH30BaTh (ONMCHIBATH) o0mmue M cnenudpuyUeckne XHMHYECKHE CBONCTBa
NPOCTBIX U CJOKHBIX BellecTB, MOATBEP:KAasl ONUCAHUE NPUMEPAMH MOJIEKY/JISIPHBIX H
HOHHBIX YPABHEHHU COOTBETCTBYIOIINX XUMHYECKUX PeaKIHii;

® COCTABJATH YPABHEHHUS IEKTPOJMTHYECKON ITHCCONMALMH KHMCJIOT, IIeJoYell H coJiei,
NMOJIHbIC M COKPALIEHHbIC YPAaBHEHUsS] PeaKUMili HOHHOr0 O0MeHa, YPABHECHHS peaKIuii,
NMOATBEPKAAIOIIUX  CYIIECTBOBAHME TeHETHMYECKOH CBSI3M MekKAy BellecTBaMHu
PA3JIMYHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTb OKHMCJIHUTEIbHO-BOCCTAHOBUTEIbHBIX PpeaKluil IMOCpPeACTBOM
COCTaBJICHUSI )JIeKTPOHHOI0 0aJIaHCA ITHX pPeaKIuii;

® IPOrHO3UPOBATH CBOICTBA BellleCTB B 3aBHCUMOCTH OT MX CTPOEHHUSI, BO3MOKHOCTH
NPOTEeKAHUSI XMMHYeCKHUX NMpeBpallleHUil B Pa3IN4YHbIX YCJIOBHAX;
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¢ BBIYHCJIATH OTHOCHTEJIbHYI0 MOJEKYJISPHYI0 H MOJISIDHYI0O MAacchl BellleCTB, MACCOBYIO
HA0JII0 XMMHYECKOro 3JjieMeHTa 1o (opMmyJie coeMHEHHs, MACCOBYIO 1010 BelllecTBa B
pacTBOpe, NPOBOAUTH PACUYETHI 10 YPABHEHUI0 XUMUYECKOI peakuum;

e co0JI0IaTh MNpaBUJIAa NOJb30BAHUS XUMHYECKOH moOCyaod H J1a00paTOPHBIM
o0opy10BaHMEM, a TaK:Ke NpPaBWiIa o0palieHHsi ¢ BeleCTBAMM B COOTBETCTBHM C
HHCTPYKIHMSIMHU MO BBINOJHEHUIO JIA00PATOPHBIX XUMHYECKHUX ONBITOB MO MOJYYEeHHIO U
cOOMpaHHI0 ra3000pa3HbIX BelleCTB (AMMHUAKA U YIJIEKHCJIOT0 ra3a);

* MPOBOAWTH PeAKI UM, MOATBEPKIAIINE KAa4YeCTBEHHBbIH COCTAB PAa3JIMYHBIX BelleCTB:
pacno3HaBaTh ONBITHBIM NYTéM XJOpHUI-, OpoMHUA-, WOAUI-, KapOoHat-, ¢ocdar-,
CHJIMKAT-, CcyJb(ar-, TUAPOKCUA-UOHbI, KATHOHHI AMMOHHSI M HOHbI H3yYeHHBIX
MeTAJJIOB, IPUCYTCTBYIOIIIHE B BOAHBIX PACTBOPAX HEOPraHMYECKHUX BelleCTB;

® [PHMEHSITb OCHOBHBbIE ONEPAllU¥ MBICJUTEIbLHON IeATEeJbHOCTH — aHAJIU3 U CHHTeE3,
cpaBHeHHe, 00001IeHHe, CHCTEeMATH3ALMI0, BbISIBJIEHHE NPUYMHHO-CJIEACTBEHHBIX
cBsideil — JJs1 M3yYeHHs] CBOMCTB BellECTB M XHMHYECKMX peaKIluil, eCTeCTBEHHO-
HAy4Hble MeTO/bl MO3HAHUSA — HA0/I0leHHe, H3MepeHue, MO/IeJIMPOBaHNe, IKCIIePUMEHT
(peaJibHbII U MBICJEHHBIH).
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COJAEPKXAHUE OBYYEHUWA 8 KJIACC

IlepBoHa4Ya/bHbIE XUMHYECKHE TOHATHUS
Ipeamer xumuu. Poib XUMHMH B KU3HHM 4YeioBeka. XUMHUA B cucreMe Hayk. Tesa um Bemecrsa.
du3nyecKue CBOCTBA BellleCTB. ArperatHoe cocrosinue Beuects. [lonssTue 0 Meroaax nosHanus
B xumuu. Yucreie BemecTsa u cmecu. Crnoco0bl pa3jesieHus1 CMecei.

ATOMBI M MOJIEKYJIbl. XUMHYeCKHUe 3j1eMeHTbl. CHMBOJIbI XMMHU4YeCKHX 3j1eMeHTOB. [IpocThie
U CJIOJ)KHBbIE BelleCTBa. ATOMHO-MOJIEKYJISIPHOE YYeHHue.

Xumuueckasi ¢gopmyJia. BajleHTHOCT ATOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemecTB. OTHOcHUTeJbHAasA aToMHass Macca. OTHOCUTe/NBLHAsi MOJIEKYJSIpHAS Macca.
MaccoBas 10/151 XHMHY€ECKOTI'0 3JIeMEeHTA B COeIMHEHUH.

KoimuecTBo BemecrBa. MoJib. Mosisipaass Macca. B3aumMocBsi3b KOJIM4eCTBA, MACChHI M YMCJIA
CTPYKTYPHBIX eIUHUI BelecTBa. Pacuérsl mo popmysiaMm XUMHUYECKUX COEUHEHUI.

du3nyeckue W XUMHYECKHE SIBJIeHHs. XMMHYECKas peakluss U e€¢ NPU3HAKH. 3aKOH
COXpaHeHHMsI Macchl BellecTB. XMMHu4eckue ypaBHeHusl. Kinaccupukauus XuMHUYeCKHX peakumii
(coenHeHUs1, Pa3JI0KeHNs1, 3aMellleHUusl, 00MeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMH4YE€CKOH IOCYI0H, MpaBWjaMu padoThl B J1a00paTOpuMu U NPUEMAMM
oOpamienusi ¢ Ja0OpaTOPHbLIM O00OpPYAOBAaHUEM, H3y4YeHHe M ONUCAHUE (PU3HYECKHX CBOMCTB
00pa3Lo0B HeOPraHUYeCKNX BellecTB, HaO/I0AeHne Gu3nyecknx (IJIaBjieHHe BOCKA, TasiHUE JIb/a,
pacTupaHue caxapa B CTylNKe, KHIICHHEe M KOHJICHCAllUsl BOJAbl) U XUMHYECKHX (rOpeHHe CBeYH,
NMPOKAJUBAHHE MeJIHOM MPOBOJOKH, B3aUMOAECTBHE MeJIa ¢ KMCJIO0TOM) siBJIeHU, HAOI0IeHue U
ONnHUCaHUe MPU3HAKOB NMPOTEKAHUS XMMUYECKMX peakuuii (pas3Jio:keHue caxapa, B3auMojeiicTBHe
CEePHOIl KHUCJIOTHI € XJOpPUAOM Oapusi, pasioxenue ruapoxcuga meau (II) mpu HarpeBanuu,
B3auMoO/eicTBHE Kejie3a ¢ pactBopom cou meau (II), m3zyuyenue cmoco0oB pasjesieHus cMeceii: ¢
NMOMOIIbK) MArHUTA, (PMJIBTPOBAHME, BHINAPUBAHUE, IUCTH/LIALNSA, XpoMaTorpadgus, npoBeaeHne
OYHUCTKH TOBAPEHHOH CO0JIM, HAO0/JI0leHHe M ONHCaHUHe Pe3yJbTATOB IMPOBEdEeHHUs] ONbITA,
WIJIIOCTPUPYIOLET0 3aKOH COXPAHEHHUSI MACChl, CO3IaHUe Mo/leJieii MoJIeKYJI (IAPOCTEePKHEBBIX).

BaskHeiinue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopox — 3jieMeHT W NpPoCTOe BelIeCTBO.
Haxo:xnenue kucjopoaa B nmpupoje, pu3nyecKue M XUMHYECKHe CBOWCTBA (peaKlUM rOpeHus).
Oxcuapl. Ilpumenenue kucjaopoga. CnocoObl mNoJydYeHHs] KHCJI0pPoaa B JiadopaTropum u
npombinuieHHocTH. KpyroBopor kmcjopoaa B mnpupoge. O30H — anjoTponmHasi Moau(puKALuUs
KHCJIOPOA.

TemsoBoii J3PdeKT XUMHYECKOH peaKkuud, TePMOXUMHYECKHE YpPaBHEHHMs, 3JK30- H
JHAO0TEPMHUYECKHE peakuuu. TomamBo: yrojb u MeTaH. 3arpsi3HeHHe BO3[1yXa, YCHJIEHHUE
MapHUKOBOIO 3(ppexra, paspyuieHrne 030HOBOIO CJIOH.

Bopopon — 3;1emenT U npocroe Bemecrso. Haxoxnaenue Bogopoaa B npupoae, pusnveckue u
XHMHUYecKHe CBOICTBA, MPUMeHeHHe, ClIoco0bI mosayuenusi. Kuciaorsl u cosim.

MoasipHblii 006éM razos. Pac4éTsl o XuMH4YeCKMM YPABHEHHUSIM.

dusuyeckue cBOHMCTBAa BOAbl. Boxa kak pacrBopureab. PacrBopbl. HacblieHHble u
HEHACBIIIeHHbIe pacTBOpbl. PacTBopuMocTh BemecTB B Boae. MaccoBasi 0.1 BeliecTBa B
pacrBope. XuMu4yeckue cpoiicrea Boabl. OcHoBaHus. Poib pacTBOpOB B npupoae M B KM3HHU
yesioBeka. KpyroBopor Boabl B mpupojae. 3arpsi3HeHHe NPHUPOAHBLIX BoA. OxpaHa M O4YHCTKA
NMPUPOAHBIX BOJI.

Kanaccnpukanusa Heopranmyeckux coequHenui. Oxcuabpl. Kiaccupukanms oOKcHIOB:
cojieo0pasyronue (OCHOBHbIe, KMCJIOTHbIE, aM(poTepHbIe) 1 HecoseoOpasywomue. Homenkiaarypa
okcu0B. Du3nyeckue 1 XMMUYECKHe CBOICTBA OKcH/I0B. [losryueHune okcua0B.

OcHoBanus. Kiaaccnpukanus ocHOBaHMii: IIEJIO0YM W HEPACTBOPMMbIE OCHOBAHHSI.
Homenkiatypa ocHoBaHuil. Pu3dnyecKHe M XHMHYeCKHe CcBoHMcTBa OCHOBaHMH. I[loaydenue
OCHOBaHHUIM.
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Kucaorbl. Kinaccugukanusa kuciaor. Homenkiaarypa kuciaor. Puzndeckne U XMMHYECKHE
cBoicTBa KUCJIOT. Pax akruBHocTu merasiioB H. H. bekerosa. IlosiyuyeHue kucJior.

Cosmn. Homenkiatypa coJseii. dusnyeckue W XuMuueckue cpoiicrBa coJieil. Iloaydenme
coJIei.

I'eHeTHuecKkasi CBSI3b MKy KIACCAMU HEOPraHMYECKUX COeMHEHUI.

Xumuueckuii IKcnepumenm:

Ka4yeCTBEHHOe Ompe/aeieHue COJAep:KaHUs KHUCJIOpoAa B BO3]yXe, MOJIyueHHe, cOOMpaHmHe,
pacno3HaBaHWe M M3y4YeHHe CBOWCTB KHCJI0pPOAa, HAOJIJeHHe B3aUMOACHCTBUS BelIeCTB C
KHCJOPOJAOM W YCJI0BUSI BOBHHUKHOBEHHUSI M NPEKPAlICHUs] TOpeHHus (MoKapa), 03HAKOMJIEHHE ¢
o0pa3uaMu OKCH/J0B U ONHUCAHUE UX CBOICTB, NMOJyYeHHe, COOMPaHKe, PACIIO3HABAHNE U U3yYeHHe
CBONCTB BOAOpoAa (ropeHue), B3amMmojgeiictBue Boaopoaa ¢ oxcugom wmeau (II) (Bo3moxkHO
HCIO0Jb30BAHUE BHI€0OMATEPHAJIOB), HaO0/I0JeHHue 00pa3sloB BelleCTB KOJUYeCTBOM 1 MOJIb,
HCCJIeJOBAHNE OCOOEHHOCTEeH PAaCTBOPEHHUSI BelleCTB €  PA3JIMYHOl  PacTBOPUMOCTbHIO,
NPUIOTOBJICHHE PACTBOPOB ¢ ONpPeNeJIEHHOM MAacCcoBOM [10Jiell PacTBOPEHHOrO BellecTBa,
B3aMMO/IeliCTBHE BOAbI € MeTA/lIaMH (HATPpUeM U KajblueM) (BO3MOKHO HCHOJIb30BaHHUE
BH/I€OMATEPHAJIOB), HCCJIeJ0BaHHEe O0OPAa3LOB HEOPraHMYeCKHX BelIeCTB Pa3JIMYHbIX KJIACCOB,
Ha0/II0/lecHHe M3MEHEHHMsl OKPACKH HMHAUKATOPOB B PACTBOPAX KHCJOT W HIeJ0Yell, M3ydeHHe
B3aumoaeicTeus okcuaa meau (II) ¢ pactBopoM cepHOil KMCJIOTBI, KHCJIOT ¢ MeTA/UIaMU, PeaKIi
HeWTpaJIu3anu, N0Jy4eHHe HEPACTBOPUMBbIX OCHOBAHUI, BHITECHEHHE OJTHOI0 MeTaJlJIa APYrUM M3
pacTBopa CoOJIM, PpelleHHe JKCIepPUMEHTATbHBIX 3a/a4 mo TeMme «BaxHeillme KJacchl
HEOPraHU4eCKHX COeUHEHMID».

Iepuoauveckuii 3axkon u Ilepumoamyeckass cucrema xumMuyeckux 3jementos /. U.
MenpaeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBsi3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

IlepBble MONBITKH KJIACCH(PUKAIUN XUMHYCCKUX 3J1eMeHTOB. [IoHATHE 0 rpynmax CXOAHBIX
3JIeMEHTOB (111eJI0YHbIE U 1IeJI0YHO3eMelbHbIe METAJIbI, TAJ10TeHbl, HHEPTHbIE I'a3bl). JJIeMeHThI,
KOTOpbIe 00pa3yloT am¢oTepHble OKCUIbI U THAPOKCH/IBI.

Ilepuoauveckuii 3axoH. Ilepmoaumyeckass cucrema xumuyeckux 3iementop JI. H.
MenneneeBa. KoporkonmepuoaHass W AJuHHonepuoaHast ¢opmbl I[lepuoauveckoil cucTemMbl
xumuuyeckux 3jemeHToB JI. M. MenpgesneeBa. Ilepuoabl u rpynnbl. PU3HYECKH CMBICI
MOPSAAKOBOI0 HOMepa, HOMEPOB MEePUOAA M TPYNIILI JIeMEHTA.

Ctpoenue atomoB. CoctaB aToMHbIX sijiep. U30Tonbl. JiaekTponbl. CTpoeHHe IJIeKTPOHHBIX
o0on04yek atoMoB mnepBbIx 20 xuMuuyeckux IJjaeMeHTOB Ilepmogmueckoit cucremnr /I H.
MenpeneeBa. XapakTepuCTHKAa XMMH4YECKOro JJIeMeHTa Mo ero mojoxenuio B Ilepumoamueckoit
cucreme /I. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHs PaJuyca aTOMOB XMMHYECKHX 3JIeMEHTOB, METAJIMYECKUX H
HEMEeTAJIMYECKUX CBOMCTB 10 IPyNIaM U MepUoAaM.

3navenue Ilepuoanyeckoro 3axkona u Ilepuoguyeckoi cucTeMbl XMMHYECKHX 3JIEMEHTOB JJIs1
pa3BuTus Hayku U npakTuku. /{. U. MenjaesieeB — y4éHblil M TPaKIAHUH.

Xumuueckas CBA3b. KoBasienTnas (mosisspHas U HeIoJIAPHAas) CBA3b.
DJIeKTPOOTPULATEIbHOCTh XUMHYECKHUX 31eMeHTOB. MOHHAS CBA3B.

Crenenp okuciaeHnsi. OKUCINTENIbHO-BOCCTAHOBUTEIbHBIE peakuun. [Ipouneccsl okucjieHus
U BOCCTAHOBJIeHUAA. OKHMCIMTEIN U BOCCTAHOBUTEJIN.

Xumuueckuii IKCnepumenm:

H3yuyeHne 00pa3loB BelleCTB METAUIOB H HEMETAJLJIOB, B3aUMO/IeiicTBHE THAPOKCHAA INHKA
C pacTBOpaMH KHCJOT MW 1LIeJoYeld, MpoBeleHHe ONbITOB, WICTPUPYIOIIUX MPUMEPbI
OKHMCJIMTE/IbHO-BOCCTAHOBUTEIBHBIX peaKkuuii (ropeHne, peakuuy pas3JioKeHusi, COeJMHEHHU).

Mescnpeomemnwie céasu

Peanuzanus MexnpeaMeTHbIX CBfi3ed NMPH HM3yYeHMH XMMHUM B 8 KJacce OCyHIeCTBJISETCS
yepe3 UCMOJIb30BaHME KAK 00IIUX €CTeCTBEHHO-HAYYHbIX MOHATHI, TAK U MOHATHH, SIBJISIOIIAXCS
CHCTEMHbIMH ISl OTEJbHBIX NIPEIMETOB eCTECTBEHHO-HAYYHOI'0 HUKJIA.
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O0mme ecTecTBEeHHO-HAYYHbIE MOHATHS: HAYYHbIN (aKT, rUNOTE3a, TEOPHS, 3AKOH, AHAJIM3,
CHHTe3, KJaaccupukanus, MNePHOAHUYHOCTb, HAOJIIIeHUe, IKCIEPUMEHT, MOJeJUPOBAHNE,
u3MepeHne, Mojesb, IBJICHUE.

®du3uKa: Marepusi, aToM, 3JJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIHUA, W30TONbI,
PaaAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKHMd 3apsiji, BelleCTBO, TeJ0, 00bEM, arperaTtHoe
COCTOSIHME BellecTBa, ra3, (pu3nyvecKHe BeJMYMHbI, €IUHUIIbI H3MEPEHHsl, KOCMOC, IUIAHETHI,
3Bé3ab1, CoJIHIIE.

buosorusi: gorocunres, Abixanue, onocdepa.

I'eorpadgus: armocdepa, rugpocdepa, MUHepPasbl, TOPHbIE MOPO/bI, N0JIE3HbIe UCKONAEMbIE,
TOIJIMBO, BOJAHbIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMHYECKas peaKkuust

Iepuoauveckuii 3axoH. Ilepmoaumveckas cucrema xuMuU4YecKux »3jaemenros JI. M.
MenpnesieeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB XHMHU4YECKHX 3JIeMEHTOB
NepBbIX TPEX MEPHOAOB, KAJMS, KAJbUMA MW HX COCAUHEHMH B COOTBETCTBHH C II0JIOKEHHUEM
3jieMeHTOB B [lepuoanyeckoii cucreme M CTPOEHHEM MX aTOMOB.

Crpoenne BemecTBa: BH/Ibl XHMH4YECKOH CBfA3H. THNBI KpPHCTAIMYECKHX PemIéTOK,
3aBHCHMOCTB CBOICTB BellleCTBA OT THIIA KPUCTAJUINYECKOH PelIéTKN U BU1a XUMHYECKOIl CBA3H.

Kinaccupukanusi ¥ HOMEHKJIATYpa HEOPraHMYeCKHMX BellecTB. XHMHYECKHe CBOHCTBA
BEIIECTB, OTHOCSAIIMXCH K PA3JHYHBbIM KJIACCAM HEOPraHMYeCKHX COeJMHEHUI, reHeTHYecKasi
CBSI3b HEOPraHUYeCKHUX BellecTB.

Kanaccndukanusa XuMuyecKMX peakuMil 10 pa3jM4YHbIM NPU3HAKAM (10 YHMCIY U COCTABY
YYACTBYKOIIMX B PEAKIUM BelIeCTB, N0 TeII0BOMY 3 (eKTy, 10 H3MEHEHUIO CTeNeHel OKMCICHUS
XHMHUYECKHX 3JIEMEHTOB, 10 00PATHMOCTH, M0 YYACTHIO KATAJTHU3aTOPA). IK30- U IHAOTEPMHUYECKHE
peakuuu, TepMOXUMHYeCKHe YPABHEHHUS.

Ilonsitue o ckopoctu xumuuyeckoi peakuuu. Ilonsitue 00 00paTHUMBIX M He0OpPATHMBIX
xuMudecknx peakuusix. [IonssTue 0 roMOreHHbIX M rereporeHHbIx peakuusx. [lonsitue o karaamnse.
IHonsiTHe 0 XUMHYeCKOM paBHOBeCHMHU. DAKTOPBHI, BIUAIONINE HA CKOPOCTh XMMHYECKON peakuuu 1
N0JI0’KeHHe XMMHUYeCKOT0 PaBHOBECHS.

OKHUCINTE]BbHO-BOCCTAHOBUTE/IbHbIE PpPEeaKIMU, JJIeKTPOHHbIH OaJlaHC OKMCJIUTEJIbHO-
BOCCTAHOBHMTE/JbHOH peakuuu. CocTaBjieHHe YypaBHEHUIl OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuii ¢ HCIOJIL30BAHMEM METO0/a JICKTPOHHOI0 0aj1aHca.

Teopust 3J1eKTPOIMTHYCCKOH JAUCCOLNUALNMHU. DJIEKTPOJUTHI M HeNIeKTPoauThbl. KaTnonsi,
aHMOHbI. MeXaHHU3M JUCCOLHALMHU BelleCTB ¢ Pa3JMYHBIMM BHAAMH XMMH4YecKoil cBsa3u. CTeneHb
aucconnannu. CuibHbIe U ciiadble 3J1eKTPOJIUTHI.

Peakuum moHHOro o0MeHa. YcJIOBHSI NPOTEKAHHS pPeaKlHil MOHHOr0 O0MEHa, NMOJIHbIC H
COKpaléHHbIC MOHHbIC ypaBHeHUsi peakuuid. CBoHcTBa KHCJIOT, OCHOBAHMH M COJIell B CBeTe
NpeacTaBjJeHnuil 00 3JIeKTPOJMTHYecKOoil aucconuanun. KadecTBeHHble peakIMH Ha HOHBI.
IHonsiTve o ruaposM3e coJieil.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE € MOJEJSIMH KPHCTAIMYECKHX PEIIETOK HEOPraHMYeCKHX BellecTB —
META/UIOB W HeMeTa/LI0B (rpadura wm anamasa), CI0KHBIX BellecTB (XJI0pHAAa HATpus),
uccjie0BaHue 3aBHCHMOCTH CKOPOCTH XHMHYECKOH peaKIMH OT BO3JeHCTBUSI Pa3JHMYHbIX
(axTopoB, mcciaenoBaHHe 3JIEKTPONPOBOJAHOCTH PACTBOPOB BeIECTB, INpoLecca AUCCONUANMHI
KHCJIOT, 1IeJIo4Yell U coJieii (BO3MOKHO HCIOJIB30BAHME BHICO0 MATEPHAJIOB), IPOBEICHHE ONBITOB,
WLIIOCTPUPYIOIIMX NPH3HAKUH NPOTEKAHMS peakluili HOHHOro oOMeHa (oOpa3oBaHHe O0CAJKa,
BblJeJieHHe ra3a, o0pa3oBaHue BO/Jbl), ONbITOB, MJIIIOCTPUPYIOIIUX NPHMepPbl OKHUCIHTEJIbHO-
BOCCTAHOBHMTEJIbHBIX peakluil (ropeHue, peakuuH Pa3JiOKeHUsl, COeAMHEHMs), PACIHO3HABAHHE
HEOPraHW4YeCKHX BelIeCTB ¢ TMOMOIIbK) Ka4YeCTBEHHBbIX Ppeakuuid HAa MOHbI, pelleHne
JIKCIePUMEHTAJBHBIX 32/124.
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Hemeranibl U X COeAUHEHUS

O0mas xapakTepucTHKA rajJoreHoB. OcCo0eHHOCTH CTPOCHHUSsI ATOMOB, XapaKTepPHbIe CTENeHU
okucjgenusi. CTpoenne m (usnyeckne CBOMCTBA NPOCTHIX BEIIECTB — IaJ0reHOB. XMMHYeECKHe
CBOMCTBAa Ha IMpuUMepe XJopa (B3amMOJelCTBHME ¢ MeTa/JIaMHM, HeMeTA/LUIaMH, IIeJ0YaMHu).
Xnoposoaopoa. CosisiHasi KHCJI0Ta, XUMHYECKHE CBOICTBA, MoJiyyeHne, npumMeHenue. /leiicrBue
XJIOpa M XJIOPOBOAOPOAA HA OPraHM3M 4esloBeKa. BakHeiilime XJIOpMIbI M HX HaXOXKIeHHe B
npupozae.

Ob0mas xapakrepucrtuka 3jJeMeHTOB VIA-rpynnbl. OcCO0€HHOCTH CTpPOEHHSI AaTOMOB,
XapakTepHble cTeneHd okucjaeHus. CTtpoeHue M Qu3MUYecKHe CBOWCTBA NPOCTHIX BelIeCTB —
KHCJIOPOAA M cepbl. AJLJIOTPONHbIe MOAU(PUKAIMHM KHCJIO0POAAa M cepbl. XMMHYECKHe CBOMicTBa
ceppl. CepoBonopon, crpoeHue, (pusnueckme M XHMHYecKHe cBoiicTBa. OKcHIBI cepbl Kak
NMPEeACTABUTEIM KHCJIOTHBIX OKcHA0B. CepHasi kucjioTa, Gpu3MyeckMe M XMMHUYECKHE CBOMCTBA
(o0mue KaK MpeacTABUTEISl KJIacca KUCJIOT U cnenuduyeckue). XuMHYECKHE PeaKIMU, JexKaue
B OCHOBE NPOMBIILIJICHHOTO CIIOC00a MOJy4YeHHs CepHOil KUCJI0ThI. IIpuMeHeHue cepHOi KMCIO0THI.
Cosmn cepHOil KHCJIOTHI, KauyecTBeHHass peakunusi Ha cyiabdar-uoH. Haxoxnenue ceppl m eé
coelMHeHUl B mpupoae. XMMUYeCKoe 3arpsi3HeHHe OKpY:Kawouleid cpeabl COeIMHEHUSIMH CepPbl
(KMCJIOTHBIE 10KIH, 3arPsi3HEHN e BO31yXa U BOJ0EMOB), CIIOCOOBI €ro npeIoTBpalleHus.

O0mas xapakTepucTuka 3jeMeHTOB VA-rpynnbl. Oco0eHHOCTH CTPOEHHMSI AaTOMOB,
XapaKTepHble CTeleHH OKHUCJeHUsl. A30T, pacnpocTpaHeHue B npupone, ¢usnYecKue H
XuMu4eckne cBoiictea. Kpyropopor azora B npupoae. AMMHAK, ero (pu3n4ecKkue H XUMHYECKHe
CBONCTBA, NMoJiy4eHue U npumeHenue. Coau aMMoHMs, UX (pu3nYecKkne M XUMHYECKHE CBOICTBA,
npuMeHenue. KadecTBeHHasi peakuusi Ha HOHbI aMMOHMA. A30THasi KHCJI0Ta, eé IOJydeHHe,
¢u3uyeckne M XuUMHYecKHMe CBOHCTBa (0o0mIMe KaK NpeACTaBUTENs KJacca KHCJIOT |
cnenqupuyeckue). Hcnosb3oBaHHMe HUTPATOB M COJIed aMMOHHUSI B KadeCcTBe MHMHEPAJIbHBIX
yao0penuil. XuMu4eckoe 3arpsi3HeHHEe OKPYKAWIIEeH Ccpelbl COCJUHEHHMSIMH a30Ta (KUCJIOTHBIE
H0KAU, 3arpsi3HEHHE BO31yXa, NOYBbI U BOA0EMOB). Docdop, a/IOTPONHBIE MOAUPHUKANNHU
(ochopa, pusnueckue u xumuyeckue cpoiicrea. Oxcua ¢gochopa (V) u ¢gochopHas KucJora,
(usuyeckne m XxuMMH4YecKHe CBOMCTBa, mnojay4yenue. Hcmoab3oBanue ¢ochaToB B KauyecTBe
MHHEPAJIbHBIX Y100peHMid.

O0mas xapakrepuctuka »3jeMeHTOB IVA-rpynnbl. Oco0eHHOCTH CTpPOeHHSI AaTOMOB,
XapaKTepHble CTeNEeHN OKUCJEeHHUs. YTJepoja, AJJIOTPONHbIe MOAM(PUKALUM, PACIIPOCTPAHEHUE B
npupoje, pusnyeckue U XuMHYeCKHe cBoicTBa. Ancopouusi. Kpyropopor yriepoaa B mpupoze.
Oxcuabl yriepoaa, ux gpusuyeckue M XMMHUYeCKHe CBONCTBA, JeiiCTBHE HA KHUBbIe OPraHW3MBbI,
NMoJIy4YeHHe M NPHMEHEeHHe. JKOJOrH4ecKue npoodjemMsbl, CBA3aHHbIe ¢ OKcuaoM yriepoaa (IV),
rMIO0Te3a IJI00aJbHOI0 MOTEIUIEeHUs] KJIUMATAa, NMAPHUKOBBIA 3((eKT. YrojbHasi KHCJI0TA U eé
coq, ux (usnyeckne M XHMHYECKHe CBOICTBa, NoOJIyueHHMe M mnpuMeHeHue. KauecTrBeHHas
peakuusi Ha kapOoHaT-nOHbI. Ucnosib30BaHue KapOOHATOB B ObITY, MeAHIMHE, MIPOMBIIIJIEHHOCTH
H CeJILCKOM XO03s1lCTBeE.

IlepBoHauyajibHbIe NMOHATHA 00 OPraHUYeCKHUX BeLIECTBAX KAK O COeJMHEHHSAX YIJepojaa
(MeTaH, 3TaH, 3THJIEH, alleTHJIeH, 3TaHOJI, [JIMIEPHH, YKCYyCHasA KucoTa). [IpupoaHbie HCTOUHUKH
YIJ1€BOAOPOAOB (YroJib, IPUPOAHBIH Ia3, He()Th), MPOAYKTHI HX NepepadoTku (0eH3MH), UX POJIb B
ObITy W mnpombiulieHHOCTH. IloHsiTHe 0 OMOIOrMYecKM Ba’KHBIX BelIECTBAX: KUpPaxX, Oeinakax,
yriieBoJax — M HMX POJH B KM3HM 4YejloBeka. MarTepuajibHOe €IUHCTBO OPraHUYeCKUX H
HEOPraHM4eCcKMX coeIMHEeHUI.

Kpemuuii, ero ¢usuyeckue M XHMHYECKHE CBOWCTBAa, IOJy4eHHMe M IPUMEHEHHeE.
CoennHenust kpeMHusi B npupone. Oommue npeacraBiaenns 06 okcujae kpemuus (IV) u kpemuneBoi
kuciaore. CuHauMKaThl, HX HCHOJb30BaHHE B ObITY, B IPOMBILLIEHHOCTH. BakHeiimme
CTPOUTEJIbHbIE MAaTepHaJibl: KepaMHKa, CTEKJO0, LeMeHT, 0eTOoH, :Kejae300eToH. IIpod.emMbl
0e30I1aCHOTI0 MCI0JIb30BAHUS CTPOUTEIBHBIX MATCPHAJIOB B IOBCEJHCBHOM JKM3HU.
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Xumuueckuii IKcnepumenm:

u3yueHne 00pa3dl0B HEOPraHMYECKHX BelIeCTB, CBOWCTB COJISIHOW KHCJIOTHI, NMPOBeJAeHHE
KAa4YeCTBEHHBIX peakuuii Ha XJOPHA-HOHBbI M HAOJI0JeHHEe NMPHU3HAKOB HX NMPOTEKAHUS, ONbITHI,
oTpaxkawiue (udnyecKue M XMMUYECKHE CBOMCTBA TajJIOTEHOB M HX COeJIMHEHHHl (BO3MOKHO
HCIOJIb30BAHHE BHAEOMATEPHAJIOB), O3HAKOMJIEHHE ¢ oOpa3snamMu XJOpPUIAOB (rajioreHua0B),
O3HAKOMJIEHHMEe ¢ oOpasuaMu cepbl H €€ coeIMHEHUsIMM (BO3MOXKHO HCHOJIb30BaHHE
BH/I€OMATEePHUAJIOB), Ha0/I0leHHe  mpouecca  oOyrJMBaHMs  caxapa moJa JeliCTBHeM
KOHIEHTPUPOBAHHON CEPHOM KHUCJIO0TbI, M3y4YeHHe XHUMHYECKHUX CBOICTB pa30aBJeHHOIl cepHOMH
KHUCJIO0ThI, NMPOBeJAeHNEe KAa4YeCTBEHHOH peaknHUU Ha CyJb(aT-uHOH U HaOJJeHHe NPU3HAKA eé
NPOTEeKAHUsl, O3HAKOMJIEeHHEe ¢ (U3MYeCKMMHU CBOWCTBaMHM a30Ta, ¢ochopa U uMX coeaHeHMIt
(BO3MOKHO HCIOJb30BAHME BHIEOMATEPHATIOB), 00pa3namMu a30THbIX U (ochopHbIX ya100peHmi,
NnoJiyueHue, coOMpaHHMe, PpAacClHO3HABAaHME M H3y4YeHHE CBOICTB AaMMHaKa, IMpPOBeJAeHHE
KAa4YeCTBEHHbIX pPeakuuii HAa HOH aMMOHMA U (pochaT-uOH M M3yYeHHe NMPU3HAKOB MX NPOTEKAHUS,
B3aMMO/IeliCTBHEe KOHIEHTPHMPOBAHHOI Aa30THOW KHUCJOTHI ¢ Melbl0 (BO3MOKHO HCHOJIb30BaHUE
BH/1€OMATEPHUAJIOB), M3YyUeHHE Mo/Ieslell KPUCTA/UIHYeCKUX PelIETOK ajimasa, rpadura, ¢pysuiepena,
O03HAKOMJICHHE C INPOLECCOM aAcopOUMU PACTBOPEHHBIX BelleCTB AKTHBHPOBAHHBIM YIVIEM M
YCTPOMCTBOM IPOTHBOra3a, IOJy4YeHHe, CcoOMpaHue, PACNO3HABAHUE W H3yYeHHEe CBOMCTB
YIJIEKHUCJIOT0 Ta3a, NpoBeJdeHHMe KAaYeCTBEHHBIX peaknuii Ha KapOOHAT M CHJIMKAT-MOHBI H
H3yyeHHe MNPHU3HAKOB HX MPOTEKaHHs, O3HAKOMJIEHHE ¢ TMPOAYKIHEHl  CHJIMKATHOI
NMPOMBILILIICHHOCTH, PellleHHe IKCIIEPUMEHTAIBHBIX 32/1a4 10 TeMe «BakHelilue HeMeTaJLIbI U UX
COeIMHEHUSD).

MeTasiibl M MX COEeTUHEHUS

OO0masi XapakTepuCTHKA XUMUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHMHU UX MOJI0KEHUS
B Ilepuoauyeckoii cucreme xummuyeckux iemMeHToB JI. M. MeHaeneeBa M CTPOEHHS] aTOMOB.
Crtpoenne Mera/uioB. Merajminyeckass CBfi3b M METAUIHYECKAS KPHCTAUIMYECKAS PelIeTKa.
DJIeKTPOXMMHUYECKHUI Psiil HaNpsKeHWd MeTa/uioB. Ddu3nyeckue M XUMHYECKHE CBOMCTBA
MeTa/LIoB. O0mme cnocodbl nmojydeHuss MeTa/uioB. [lonaTue 0 KOppo3uM MeTaLI0B, OCHOBHbIE
crmoco0bl 3amUThI MX OT Koppo3un. CiiaBbl (CTaldb, YYryH, JIOPAJTIOMUHHHA, OpOH3a) W HX
NpPUMEHeHHe B ObITY H IPOMBIILJICHHOCTH.

lenounbie MmeTa/uIbl: MosiokeHue B Ilepuoanueckoi cucreme xumuueckux iementos /1. U.
MemnpesieeBa, cTpoeHHe UX aTOMOB, HaX0/AeHue B npupoae. u3nveckue U XUuMUYecKHe CBOMCTBA
(Ha npumMepe HATpus U Kaaus). OKCHABI M THAPOKCUIbLI HATPUSA U KaJusl. [IpuMeHeHne mea04YHbIX
MeTAJIJIOB M UX COeMHEHUI.

lenoyno3emebHBIE MeTAJVIBI MATHMH U KajabUuii: mosuoxenue B Ilepuoanyeckou cucreme
xumunuyeckux 3jiemeHToB /[I. U. MengeneeBa, cTpoeHHe HMX aTOMOB, HAXOKIeHHEe B IpHUPoOIe.
du3nyecKkue M XUMUYECKHEe CBOICTBA MarHusi U Kajablus. BaxkHeiiliue coequHEHUS KaJIbIUs
(oxcna, ruapoxKcu, coin). ZK€cTKoCTh BOABI H CIIOCO0bI €€ yCTPAHCHUS.

Amomunuii: mnojoxenue B Ilepmogumyeckoit cucreme xmmmuyeckux djaemenros JI. H.
MenpesieeBa, CTpoeHue aToMa, HaxoxkIeHue B mpupoje. dusnyeckue M XMMHUYECKHE CBOICTBA
amoMuHusA. AMdoTepHble CBOIICTBA OKCHAA M THAPOKCHAA AJTIOMUHUSL.

Kene3o: noJsio:xkenue B [lepuoanueckoii cucreme xummuueckux jemeHToB /I. M. MengesieeBa,
CTPOEHHE aTOMa, HaX0XJAeHne B npupoae. Pusnyeckne U XUMHYECKHe CBOiicTBa xese3a. Okcuabl,
ruapoxkcuabl U cou keiae3a (II) u :xesesa (I1I), ux cocras, cBoiiCTBAa U MOJIyYeHHeE.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE ¢ 00pa3uaMu MeTaJJIOB U CIUIABOB, UX (PM3MYECKUMH CBOMCTBAMU, U3yYeHHE
pe3yJ1bTaTOB KOPPO3MH METALIOB (BO3MOKHO HCIOJIb30BaHME BHAECOMATEPHAJIOB), 0COOEHHOCTE
B3aMMOJEHCTBUS OKCHAQ KaJblMs M HATpua ¢ BOAOH (BO3MOKHO HCHOJIb30BAHUE
BHU/IEOMATEPHUAJIOB), MCCJeI0BAHME CBONWCTB KECTKOW BOAbI, IMpolecca TOPeHUA Kejie3a B
KHCJaopoae  (BO3MOKHO — HCIOJb30BaHME  BHAEOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
KAa4YeCTBEHHbIX pPeakuuii Ha WOHbI: MATHUS, KAJbIUA, ATIOMHHNASA, HUHKA, xejae3a (II) u kene3a
(I11), meau (I1), HaOJ0IEHHEe M ONHMCAHUE NMPOLECCOB OKPAIIMBAHUS IJIAMEHM MOHAMH HATpHs,
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CBONCTB I'MAPOKCH/IA AJIOMUHUS U THAPOKCHAA IMHKA, pelleHHe IKCIePHMEHTAIbHBIX 33/1a4 110
TeMe «BakHeHIMe MeTaJIbl M UX COCAMHEHU .

XuMus M OKpyKaLias cpeaa

BemectBa M MaTtepHasibl B INOBCEJIHEBHOH KU3HHM 4esoBeka. be3omacHoe mcmosib3oBaHue
BelIeCTB M XMMHYeCKHX peakuuid B ObiTy. IlepBasi momompb npM XUMHYECKHX OKOrax M
OTpaBJICHHUSAX.

XuMnueckoe 3arpsi3HeHUE OKpYKawileid cpeabl (mpeaejibHasi JONMYCTHMAs KOHIEHTpAUs
BenlecTB, Aajuee — [IJIK). Poiib XuMuu B pellieHUH IKOJOTHYeCKUX MPodJieM.

Xumuueckuii IKcnepumenm:

H3yuyeHne 00pa3oB MaTePHAJIOB (CTEKJIO, CIUIABHI METAJLIOB, NOJIUMEPHbIe MATEPUAJIbI).

Mesxicnpeomemmuuie ceasu

Peanu3anus MexnpeAMeTHbIX CBsi3eH NPH HM3yYeHHMH XHMHUHM B 9 KJlacce OCyLIeCTBJISETCH
yepe3 UCNOJIb30BAHME KAK O0IIUX €CTECTBEHHO-HAYYHBIX MOHATHI, TAK U MOHATHH, SIBJISIOLIAXCS
CHCTEMHBIMU /1JI51 OTJEJIbHbIX IPEIMETOB €CTECTBEHHO-HAYYHOI 0 LIMKJIA.

OOmue ectecTBEHHO-HAYUYHbIE MOHATHSA: HAYYHbIH (PAKT, THIOTE3a, 3aKOH, TEOPHUs, AaHAJIU3,
CHHTe3, KJIaccupuKauus, MNEePHOAHUYHOCTb, HAOJII0JeHHe, IKCIEPUMEHT, MOJeJUPOBAHHE,
H3MepeHne, Mojieb, sIBJIeHNe, MAPHUKOBBIA 3 eKT, TEXHOJIO0TUNA, MATEPHAJIbI.

®du3uKa: Marepusi, aToM, 3JJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIHI, H30TONbI,
PalHOAKTHBHOCTH, MOJIEKYJA, JJIeKTPUYECKUIl 3apsil, MNPOBOJHUKHU, MOJYNPOBOJIHUKH,
AMAJIEKTPUKH, (OoTO3/1eMEeHT, BelecTBO, TeJo, 00bEM, arperaTHoe COCTOSHME BellecTBa, ras,
PacTBOP, PACTBOPUMOCTh, KPUCTALJIMYECKAS] PeIIETKA, CIJIABbI, (PM3HYEeCKHUE BeJIUYNHbI, eAHHAULbI
H3MepeHnsi, KOCMU4YecKoe NMPOCTPaHCTBO, IJIaHeThI, 3Bé31b1, CoJtHILe.

Buonorusi: d¢orocuures, abixanue, Omocdepa, 3KOcHCTeMa, MHHepaibHble YHA00peHMs,
MHKPO03J1eMEHTbI, MAKPO3JIEMEHThI, IUTATEJIbHbIC BeLIECTBA.

I'eorpadgus: armocdepa, ruapocdepa, MuHEpPaJIbl, TOPHbIE NMOPOABI, MOJE3HbIE HCKOIIAaEMbIE,
TOIJIMBO, BOJAHbIE PECYPCHI.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 77 ot 21.11.2025. UcnonHutens: ®asnbiesa J1.I. 0 AIEKTPOHHbINA
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TEMATHYECKOE TIJIAHUPOBAHMUE 8 KJIACC

KomnmyectBo yacos
No DnekTpoHHbIC (IU(PPOBHIE)

HanmeHoBaHue pa3ziesioB U T€M IPOrpaMMBbl KonTtponbHbie paboThl [IpakTnueckue
n/m Bcero o0pa3oBaTelibHbIE PECYPCHI

paboThI

Paznen 1. IlepBoHayaibHble XUMUYECKUE TOHSITHUS

11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS 5 0 5 bubmuorexa [JOK
' Y MIPAKTUYECKOU JIEATENBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837¢
1.2 BemiecTBa 1 XUMUYECKHE peakIiMu 15 1 0 https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Paznen 2. Baxueimne IpeaACTaBUTCIIM HCOPraHMUCCKUX BCIICCTB

2.1 Bosnyx. Kucnopoz. [lonsarue 06 okcugax 6 0 0 https://m.edsoo.ru/7f41837¢
2.2 Bopopoa.llonsitue o kucinorax u comsix 8 0 1 https://m.edsoo.ru/7f41837¢
2.3 Bopna. PactBopsl. [lonsitie 06 ocHOBaHUAX 5 1 1 https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 1 1 | bubnnoreka HOK
COCMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazzaeny 30

Paznen 3. Ilepuoanueckuii 3akoH u [lepuonnyeckas cucrema xumuueckux snemeHToB /1. 1. MenneneeBa. CTpoeHue aToMOB.
Xumunyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU
[lepuonnueckuii 3akoH u I[lepuonnueckas
3.1 cHCcTEMA XUMHUYECKUX 3eMeHToB /JI. U. 7 0 0
Menpeneesa. CtpoeHue aroma

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsizb. OKHCIUTEIBHO- 2 1 0 but6mmoreka [IOK
’ BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
n 15
TOTo O pasieny https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
P 3 0 0
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63 4 5
ITPOI'PAMME
[okymeHT co3aaH B anekTpoHHon copme. Ne 77 ot 21.11.2025. NcnonHutens: ®asnbiesa J1.I 0 3IEKTPOHHbINA
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9 KJIACC

N KoanuecTBO yacon DIEKTPOHHBbIE
Y
. HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI B Kontpoabusie IlpakTuuyeckue (uudposrbie)
cero padoThI paboTnI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nen 1. BemectBo 1 XxuMuieckue peakiiuu
[ToBTOpenue u yriayOieHne 3HaHUH OCHOBHBIX pPa3/iesioB Kypca
1.1 P yry pasA P 5 1 0 https://m.edsoo.ru/7f41a636
8 kiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUUYECKUX PEaKINil 4 0 0 https://m.edsoo.ru/7f41a636
13 DNeKTpoNuTHYECKas AUccouuanus. XUMUYECKUE PEaKIIUU B 2 1 1 bu6muoreka [IOK
) pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Paznen 2. HemeTaibsl 1 uX coeAMHEHUS
2.1 OO01mas xapakTeprucTUKa XUMUYECKUX 1eMeHTOB VIIA-rpymnbl. 4 0 1 https://m.edsoo.ru/7f41a636
59 OO01mas xapaKTepuCTUKa XUMUIECKIX MIEMEHTOB VIA-rpyTibL. 6 0 0 bubnuorexa [IOK
) Cepa u e€ coelMHEHNs https://m.edsoo.ru/7f41a636
23 OO01as xapakTepuCcTUKa XUMUYECKUX AIEMEHTOB V A-TpYIIIIbI. 7 0 1 bubnnorexa [JOK
) A3ort, hochop u ux coeTMHEHUS https://m.edsoo.ru/7f41a636
24 OO1m1ast xapakTepuCTHKa XUMUUYECKHX 3JIeMeHTOB [V A-rpynmsl. ? 1 5 bubmuoreka [JOK
) Yraepoa v KpEMHUNM U UX COCAMHEHUS https://m.edsoo.ru/7f41a636
Uroro no pazueny 25
Pasznen 3. MeTaiuibl ¥ UX COEIUHEHUS
3.1 OO01me CBOMCTBA METAJLIOB 4 0 https://m.edsoo.ru/7f41a636
3.2 Baxuelimme MeTamuibl U UX COEAUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpyxkatronias cpeaa
4.1 BeniecTBa 1 maTepuaisl B )KU3HU YEJIOBEKA 3 0 0 https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a636
HOKymeHTQgH'eI\EeB gj%g%gﬁ%rﬂ]sq?o;{n?g%g 77 ot 21.11.2025. Vcnonuutens: ®asnbiesa J1.I. 68 ' 3/IEKTPOHHbIH
=¥ TATAPCTAH
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IHOYPOYHOE INVTAHUPOBAHME 8 KJIACC

Tema ypoka

Hpeamer xumuu. Pojib XMMUM B )KM3HM YesoBeka. Tesa u
BellecTBa

ITousiTue o MeTOoAax NMO3HAHHUA B XUMHUH

IIpakTnyeckas padora Ne 1 «IIpaBuia pa6orsl B 1a0opaTopuu u

NpUéMbI 00palieHus ¢ J1a0opaTOPHBIM 000PYA0BAHUEM»
Yucrtbie BemecTtBa u cMecu. CnnocoObI pasaesieHusi cmeceit

IIpakTuyeckas padora Ne 2 «Pa3nesienne cmeceil (Ha npumepe
OYMCTKH NMOBAPEHHOM COJIN)»

ATOMBI 1 MOJIEKYJIbI

XuMHYecKHe 3J1eMeHTbl. 3HAKU (CMMBOJIbI) XUMHYECKHX
3JIeMEeHTOB

IIpocThle U C/I0:KHBbIE BellleCTBA
ATOMHO-MOJIEKYJISIPHOE YYeHHE

3aKo0H MOCTOSIHCTBA COCTABA BelleCTB. XUMHUYECKas q)OpMyJ'la.
BalleHTHOCTL AaTOMOB XUMHMY€CKHX 3JI€EMEHTOB

OTHocuTeIbHas aTOMHAA Macca. OTHOCUTEJILHAS
MOJIEKYJIsIpHAsi M

MaccoBast 10151 XHMHY€ECKOI'0 3JIEMEHTA B COCJUHECHUH
Koaunuyecrso Bemecrsa. Moub. MosisipHas Macca
PDu3nyecKkre 1 XUMUYECKHe ABJIeHUsA. XMMHYEeCKas peaKius
IIpu3HaKu M yCJIOBHS NPOTEKAHUS XUMHYECKHX PeaKIul
3aKOH cOXpaHeHHs] MacChl BellleCTB. XHMHYEeCKHe YPaBHEHUsI

BourumciieHust KOJIM4eCcTBAa, MacChl BelleCTBA M0 YPABHEHUSM
XHMHMYECKHX peaKkuuid

Kinaccnpukanusi Xumu4ecKnx peakuuii (coeiuHeHus,

Bcero

i e e e )

Jara
U3yYeHUsS

DJIeKTpOHHbIe U pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d227e

bub6aunoreka IHOK
https://m.edsoo.ru/ff0d23dc

https://m.edsoo.ru/ff0d26ca

buobauoreka [HOK
https://m.edsoo.ru/ff0d28c8

https://m.edsoo.ru/ff0d2a6¢

https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2a6¢
https://m.edsoo.ru/ff0d2d50

bubaunoreka [OK
https://m.edsoo.ru/ff0d2eae

https://m.edsoo.ru/ff0d323c

https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3al6
https://m.edsoo.ru/ff0d3b88

buobaunoreka [IOK
https://m.edsoo.ru/ff0d5708

bub6anoreka IHHOK
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20

21

22

23

24

25

26

27

28

29
30

31

32

33

pa3JjiokeHus, 3aMelleHusi, 00MeHa)
M. B. J/lomoHOCOB — y4éHbIii-3HIHUKIONeUCT. O000eHne u
cucTeMaTH3ANUs 3HAHUI

KonTtpoubsnas pabora Nel mo teme «BemecrBa n xumuieckue
peaKkuum»

Bo3ayx — cmechb razos. Cocras Bo3ayxa. Kuciaopoa — 3j1eMeHT U

npocroe BemecTso. O30H

du3nyeckne U XUuMHYeCcKHe CBOICTBA KUCJI0POAa (peakuuu
okmcJieHnsi, ropenne). [lousitue 00 oxkcugax

Cnoco0bl moJryuyeHnsi KHCJI0PO/ia B J1a00paTopuu U
npombiieHHOCTH. [IpuMenenne kuciaopoaa

TemnoBoii 3¢ deKkT XMMUYECKOIl peaKkuuu, MOHATHE O
TEPMOXMMHYECKOM YPABHEHHH, IK30- M IHTI0TEPMUYECKUX
peakuusx

TonumBo (HedTh, yrojb 1 MeTaH). 3arps3HeHHue BO3/1yXa,
C1oco0bl ero nNpeaoTBpPaleHU s

IIpakTyeckas padora Ne 3 no teme «Ilosydyenue u cooupanue
KHCJIOPO/1a, H3Y4YeHHUE ero CBOMCTBY»

Boxopoa — sj1iemeHT M nipoctoe BemecTso. Haxoxnenune B
npuposje

du3nyeckne U XUMHYECKHUe cBoiicTBa Boaopoaa. [Ilpumenenne
BO/I0pO/a

IMoHsiTHE 0 KUCJOTAX U COTAX

Cnoco0bI mosryueHnst BOAOPOAA B J1a00paTOPUH

IIpakTuyeckas padora Ne 4 no teme «Ilosryuenue u cooupanue
BO/J10PO/1a, U3y4YEeHHUE ero CBOMCTB»

MouJsipablii 00bEéM razos. 3akoH ABoraapo

BorunciieHusi 00b€Ma, KOJMYECTBA BellleCTBA ra3a 1o ero
H3BECTHOMY KOJIMYECTBY BelleCTBA MU 00bEMY

https://m.edsoo.ru/ff0d3f34

bub6anoreka IHHOK
https://m.edsoo.ru/ff0d40c4

bub6aunoreka IHOK
https://m.edsoo.ru/ff0d4290

bub6aunoreka IIOK
https://m.edsoo.ru/ff0d448e¢

bubauoreka [IOK
https://m.edsoo.ru/ff0d4614

bubaunoreka HOK
https://m.edsoo.ru/ff0d497a

bubaunoreka HOK
https://m.edsoo.ru/ff0d4790

bubauoreka HOK
https://m.edsoo.ru/ff0d4c4a

bubaunoreka [HOK
https://m.edsoo.ru/ff0d4ae2

https://m.edsoo.ru/ff0d4dd0

bubaunoreka [OK
https://m.edsoo.ru/ff0d4dd0

https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

bub6anoreka IHHOK
https://m.edsoo.ru/ff0d4f42

https://m.edsoo.ru/ff0d542e¢

buobaunoreka [{OK
https://m.edsoo.ru/ff0d55a0
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Borunciienust 006MO0B ra3oB 10 YPABHEHHUIO PeaKIMM HA OCHOBE

3aK0Ha 00HEMHBIX OTHOLIIEHUH ra3oB
Pduznyeckue 1 XUMHYECKHE CBOMCTBA BOIbI
CocraB ocHoBaHuii. [lonsaTHe 00 HHANKATOPAX

Bona kak pacrBoputesib. HacbllmeHHbIe H HEHACBIIIEHHbIE
pacTBopbl. MaccoBasi 10151 BellleCTBA B pacTBOpe
IpakTuyeckasi pa6ora Ne 5 no reme «Ilpurorosienne
PacCTBOPOB ¢ ONpeIeIEHHOI MacCOBOil 10J1eil paCTBOPEHHOI0
BelleCTBa»

KonTpoubnas padora Ne2 nmo teme «Kucaopoa. Bogopoa. Boga»

Oxcuabl: coCcTaB, Kiaccupukanus, HOMeHKJIATypa

Honyqe}me H XUMHYECKHE CBOMCTBA KHCJIOTHBIX, OCHOBHBIX U

amM$oTepHBIX OKCH/I0B

OcHoBaHus: cocTaB, KiaccupuKkanmus, HOMEHKJIATypa
IHonyyeHune U XMuMHUYECKHE CBOIICTBA OCHOBAHUM
Kucaorsi: cocras, Kiaccupukanusi, HOMEHKJIATypa
IMonyyenune u XumMmu4ecke CBOCTBA KUCJIOT

Coun (cpeaHne): HOMEHKJIATYPA, CIIOCOObI MOJTy4YeHUs,
XHMHYECKHE CBOIiCTBA

IIpakTuyeckas pabora Ne 6. PemieHne 3kCniepuMeHTAIbHBIX
3a7a4 1o TeMe «OCHOBHBIE KJIACCHI HEOPTAHUYECKHX
CcoeTHHEHUN»

I'eneTnueckasi CBSI3b MKy KJIACCAMU HEOPTraHMYECKUX
coeTUHEeHNH

O000menne U cucTeEMaTU3 AU 3HAHUI

Kontpoabnas padora Ne3 mo reme ""OCHOBHBIE KJIaCChI
HEOPraHUYeCKUX coeANHeHuil"

HepBbIe MMONBITKH KJIaCCI/I(l)I/[KaIII/l]/l XUMHNYECKHUX IJIEMCHTOB.

IlonsiTue 0 rpymnmax CxXoJaHbIX 3JIEMEHTOB

ke

bub6aunoreka IIOK
https://m.edsoo.ru/ff0d5708

https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

bubaunorexa HOK
https://m.edsoo.ru/ff0d5b40

bubauoreka [JOK
https://m.edsoo.ru/ff0dSeba

https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

https://m.edsoo.ru/ff0d664e

https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

bub6aunorexka IHHOK
https://m.edsoo.ru/00ad9474

bubaunoreka [{OK
https://m.edsoo.ru/00ad9b7c

https://m.edsoo.ru/00ad9a50

https://m.edsoo.ru/00ad9cb2

buobaunoreka [IOK
https://m.edsoo.ru/00ad9ela

bub6anoreka IHHOK
https://m.edsoo.ru/00ad9ffa
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Iepuoauveckuii 3akon u [lepuoanyeckasi cucreMa XMMHYECKUX
yemenTOB JI. I. MeHeneeBa

Ilepuonsl, rpynnbl, IOArpyNnbI
Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30TonbI

CTtpoeHue 3JIeKTPOHHBIX 000/104Y€K ATOMOB 3JIEMEHTOB
Iepuoauyeckoii cucremsl /. U. MenaeneeBa

XapakTepucTHKa XUMHYECKOI'0 3JIEMEHTA 110 ero I0JIOKEeHHUIO B
Ilepuoauyeckoii cucreme /1. U. MenneieeBa

3navenue Ilepuoanueckoro 3akoHa JJis1 pa3BUTHA HAYKHU H
npaktuku. . U. MenaeneeB — y4€HbIH, eAaror ¥ rpaxiaHud

BHEKTPOOTPI/IHaTe.ﬂbHOCTb aTOMOB XUMHYECKHUX 3JICMCHTOB
HNonnas xumMu4eckas CBs3b

KoBajenTHast MoJIgpHass XUMHYECKasl CBA3b

KoBajenTHast HEIMoJIApHasA XUMH4Y€eCKasi CBAA3b

CreneHb OKUCJICHUA

OKHCINTEIbHO-BOCCTAHOBUTEILHBIE pPe€akumn
OKHCINTEIH U BOCCTAHOBUTEIH

KonTtpoubnas padora Ned nmo teme «CTpoeHune atoma.
XuMu4yeckas CB3b»

Pe3epBHbIii ypok. O0001IeHNe U cHCTEeMAaTH3 AU 3HAHU

Pe3epBHbIii ypok. O0001IeHHe U CHCTEeMATH3 AN 3HAHUI

Pe3epBHbIii ypok. O0001IeHNe U cHCTEeMAaTH3ALMS 3HAHU

OBLIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME
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bub6aunoreka IIOK
https://m.edsoo.ru/00adas2c

https://m.edsoo.ru/00adas2c
https://m.edsoo.ru/00ada342

bubauoreka [IOK
https://m.edsoo.ru/00ada6bc

bubauoreka [IOK
https://m.edsoo.ru/00ada824

bub6aunoreka IHOK
https://m.edsoo.ru/00ada96e

bubaunoreka HOK
https://m.edsoo.ru/00adaab8

bubaunoreka HOK
https://m.edsoo.ru/00adac34

bubaunoreka HOK
https://m.edsoo.ru/00adaab8

bubauoreka HOK
https://m.edsoo.ru/00adaab9

buobaunoreka [OK
https://m.edsoo.ru/00adae28

https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

bubaunoreka [OK
https://m.edsoo.ru/00adb486

https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

buobaunoreka [IOK
https://m.edsoo.ru/ff0d61c6
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Neo Kour -
/ Tema ypoka Hara DJIeKTpPOHHbIe U (pPOBbIE
n/n BO
U3y4YeHUs o0pa3oBaTe/bHbIE Pecypchl
4acoB

Iepnoguyecknii 3axoH. Ilepuoanyeckas cucremMa XuMu4yeckux daementos /1. U.

1 https://m.edsoo.ru/00adb59e
Memnpeneesa
3aK0OHOMEPHOCTH B H3MEHEHUH CBOICTB XUMHUYECKHX JIEMEHTOB MEPBBIX TPEX MEPHOI0B https://m.edsoo.ru/00adb6b6
3 Kiaccupukanusi ¥ HOMEHK/IaTypa HEOPraHMYeCKUX BellecTB https://m.edsoo.ru/00adb7e2
Buabl XuMmu4yeckou CBSI3U M TUNBI KPUCTAUIHYECKHUX PEIIETOK https://m.edsoo.ru/00adbacé
5 KonTposbnas padora Nel no teme «IloBTopenue u yriyo/jaenne 3HAHUI OCHOBHBIX
pa3aesioB Kypca 8 kiacca»
6 Knaccupukanus XaMuyeCcKHX peakiuid 0 pa3jid4HbIM NPU3HAKAM https://m.edsoo.ru/00adbcbh0
- IlonsiTue 0 ckopocTu XUMHYecKoii peakuuu. IIoHsITHE 0 TOMOTeHHBIX M I'eTePOr eHHbIX bubanorexa HOK
peakuusx https://m.edsoo.ru/00adbe9a
3 IHonsiTHe o i(I/IMI/I‘{eCKOM paBHOBecHH. PaKTOPBHI, BJAMAIOLINE HA CKOPOCTh https://m.cdsoo.ru/00adc28c
XHMHMYECKOH PeaKUMHU H N0JI0KEHHEe XUMHYECKOIr0 pABHOBECHS
9 OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaAKIIUN https://m.edsoo.ru/00adcade
10 Teopus d1exkTpoanTH4ecKoi Aucconnannu. CuibHbIe H C1a0ble 3JTeKTPOJINTHI Bubsmorexa ITOK
https://m.edsoo.ru/00adcd68
11 Honnbie ypaBHeHHS peaKIUH https://m.edsoo.ru/00add448
2 XuMHYecKHre CBOICTBA KHCJIOT U OCHOBAHMIA B cBeTe MpeAcTaB/IeHUIl 00 bubaunorexa HOK
3JIEKTPOJMTUYECKOH TMCCONMANNH https://m.edsoo.ru/00add5d8
13 XuMnyeckue cBOiiCTBa cojlell B cBeTe MpeACcTaBJIeHU 00 IEKTPOJUTHYECKOI https://m.edsoo.ru/00add8b2
JTUCCOIN AU
14 IonsiTue o0 ruaposH3e coJiei https://m.edsoo.ru/00add9d4
15 O06o01menue u cucTeMaTU3alusA 3HAHUI https://m.edsoo.ru/00addd12
16 IIpakTnyeckas padora Ne 1. «PemieHue 3kCnnepuMeHTAIbHBIX 3a1aD) https://m.edsoo.ru/00addbfa
17 KonTposbHasi padora Ne2 o temMe «JIeKTPOJIMTHYCCKAS JTHMCCONMALUS. bub6anorexa HOK
XHMHYeCKHe peaKHH B pacTBOPax» https://m.edsoo.ru/00addec0
18 O0mas xapakTepucTHKA rajJloreHoB. XuMu4eckne CBOCTBa Ha IpUMepe XJ0pa https://m.edsoo.ru/00addfe2
19 Xaoposoaopoa. CossiHasi KHCJI0TA, XHMHYECKHE CBOICTBA, MOJIy4YeHHe, https://m.edsoo.ru/00adel04
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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NpuMeHeHHe

IIpakTuyeckas padora Ne 2 no teme «IloyueHne coTHON KUCJIOTHI, H3yYeHHE €€

20 CBOHCTED https://m.edsoo.ru/00ade348
21 ]l::ﬁl::/;(;i]eeﬂl/lﬂ 110 YPABHEHUSAM XUMHIECCKUX pealcum“a, €CJIM O/IMH U3 pearecHToB 1aH B https://m.edsoo.ru/()()ade488
22 Oo0masi xapakTepucTKa 3j1eMeHTOB VIA-rpynnbi https://m.edsoo.ru/00ade64a
23 Astorponnsie Moaupukanuu cepbl. Haxoxkaenue cepbl U €€ coelMHeHU B bubaunorexa HOK
npupoae. XuMH4YecKHe CBOHCTBa cephl https://m.edsoo.ru/00ade64a
24 CepoBoaopoa, ctpoenue, puznyeckne 1 XMMHYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
95 Oxcuasbl cepbl. CepHasi KHCJI0TA, (PU3NUYECKHE M XMMUYECKHE CBOMCTBA, https:/m.cdsoo.ru/00adea28
NpUMEHeHHe
XHMHYeCKHe peaKliH, JeKallue B 0CHOBe MPOMBIIIJICHHOI0 CII0co0a MoJIy4YeHust
26 CePHOM KHMCJIO0Thl. XMMHUYeCKOe 3arpsi3HeHNe OKPY KAKoLeil cpeabl coeIMHEeHUSIMHU https://m.edsoo.ru/00adec8a
cepbl
27 Boruunciienne MaccoBoii 10/ BbIX01a IPOAYKTA peaKIuu https://m.edsoo.ru/00adec8a
)8 O0uas xapakTepucTUKA 3J1eMeHTOB VA-rpynnbl. A30T, pacCipocTPaHEeHUE B bubaunorexa HOK
npupoje, pu3nyecKkue 1 XMuMU4ecKHe CBOCTBA https://m.edsoo.ru/00adeea6
29 AMMHAK, ero (pu3nyecKue 1 XuMHYeCKHe CBOMCTBA, N0JyYeHHe H IPUMEHEeHUe https://m.edsoo.ru/00adf004
30 HpauKaneucaﬂ padora Ne 3 mo teme «Ilosryyenne ammuaka, usydeHue ero https://m.edsoo.ru/00adf180
CBOMCTB»
31 A30THasl KHCJI0TA, €€ pu3nyeckre U XMMUYeCKUe CBOICTBA https://m.edsoo.ru/00adf306
12 Hcnosib30Banue HUTPATOB M COJIeil AaMMOHMSA B KA4eCTBE MHHEPAJIbHbIX buoanorexa HHOK
yao0penuii. XumMu4eckoe 3arpsi3HeHHe OKPYKamouieil cpeabl COeIMHEHUsIMH a30Ta https://m.edsoo.ru/00adf518
33 Dochop. Oxcna pochopa (V) u pochopnas kuciiora, puznveckue ¥ XuMHYeCKHe bubaunorexa HOK
CBOMCTBA, IOJIyYeHHE https://m.edsoo.ru/00adf68a
14 HUcnoan3oBanne gocharoB B kKauecTBe MUHEPAJIBLHBIX y100peHuii. 3arpsi3HeHUe bubaunorexa HOK
NpUpoAHOH cpeasbl pocharamu https://m.edsoo.ru/00adfc20
35 Yraepon, pacnpocrpaHeHue B npupoae, Gpusnveckue 1 XuMHYeCKHe CBOMCTBA https://m.edsoo.ru/00adfd9c
16 Oxcuasl yriiepoaa, ux (pu3nvecKkue 1 XuMuyecKkre CBOMCTBA. JKOJOTHYeCKue bubauorexa [HOK
npoodJieMbl, CBA3aHHbIE ¢ OKCHA0OM yriepoaa (IV) https://m.edsoo.ru/00adfebe
37 YroJibHasi KHCJI0TA U €€ COJTH https://m.edsoo.ru/00ae006¢
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IIpakTnueckas padora Ne 4 mo reme "IlosryyeHue yriekucaoro rasa.
KadecTBeHHasi peakuus Ha KapOOHAT-HOH"

IlepBoHaya/IbHbIE MOHATHS 00 OPraHN4YeCKNX BelleCTBAX KAK 0 COeUHEHUAX
yriiepoaa
KpeMHuuii u ero coeiuHeHus

IIpakTnyeckas padora Ne 5. PemieHue 3xkcnepuMeHTAJbHBIX 3214 110 TeMe
«BaskHeillIne HeMeTAJJIbI M UX COeTUHEHUS»

KountposanHast padora Ne3 o Teme «BaskHelle HeMeTa/UIbl M UX COeTUHEHHSD)

O6masn XApaKTePUCTHKA XUMHYECCKHUX 3JICMECHTOB — METAJLJIOB. MeTtaaanuyeckas CBsI3b U
METAJINIECCKAA KPUCTANTIHYECCKAA peméTKa. du3nyecKne CBOMCTBA METAJLJIOB

XuMHYeCKHE CBOMCTBA METAJLIIOB. 3J'IeKTp0XI/IMI/I'leCKHﬁ pPaa Hal'[pﬂ)l(e]—[l/lﬁ METAJJ10B

Oomme cnoco0bI mosydyeHus1 MeTa10B. CiiiaBbl. BeIuuc/ieHns M0 ypaBHEeHUAM
XHMMHYEeCKHX PeaKIHii, ecJIM OIHH U3 PeareHTOB COAeP:KUT NPUMecH

IHoHsiTHE 0 KOPPO3UM METAJLIIOB

lesounbie MeTAIIBI

Oxcuabl U THAPOKCUABI HATPUS U KAJIUS
Ilenouno3eMe/IbHbIE METAJLIbI — KAJbIMA U MarHuii
Ba:xkHeiimue coeTMHEHUNA KAJbIIUS

O06o01IeHue U cUCTeMAaTH3AI[USA 3HAHU I

7KécTrocTh BOABI M CIOCOOBI €€ yCTPaHeHUs

IIpakTuyeckass padora Ne 6 mo Teme "7KécTkocTh BOABI M METOAbI €€ ycTpaHeHus "
AJIOMUHMIA

AmM@oTepHbIe CBOCTBA OKCHIA U THAPOKCUIA

Keneso

Oxcuabl, rugpokcuabl U coqm kenaesa (II) u skenesa (11I)
O6o01eHne U cHCTEeMATH3AIUA 3HAHUIA

IIpakTuyeckas padora Ne 7. Penienune 3kcnepuMeHTANbHbBIX 33724 10 TeMe «BakHelinue
METAJLJIbI U UX COeTMHEHMS»

BorunciieHus 10 ypaBHEHUAM XMMUYECKUX PeaKUuil, ecJid OIUH U3 PeareHToB 1aH B
H30bITKE UJIH COIEPKUT NpuMecH. BblunciieHnst MaccoBOi 101M BbIX01a NPOAYKTA

e T T T T
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bub6anoreka IIOK
https://m.edsoo.ru/00ae027e

https://m.edsoo.ru/00ae054e

https://m.edsoo.ru/00ae080a
bub6anoreka IHOK

https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0el8

bubauoreka IIOK
https://m.edsoo.ru/00ael103e

https://m.edsoo.ru/00ael156

bubauoreka [IOK
https://m.edsoo.ru/00ael156

https://m.edsoo.ru/00ael1278
https://m.edsoo.ru/00ael14b2
https://m.edsoo.ru/00ael14b2
https://m.edsoo.ru/00aelSe8
https://m.edsoo.ru/00aelSe8

https://m.edsoo.ru/00ael1886
https://m.edsoo.ru/00aelae8

bubauoreka [IOK
https://m.edsoo.ru/00aelc64

https://m.edsoo.ru/00aelc64
https://m.edsoo.ru/00ael1d86
https://m.edsoo.ru/00ae35e6

bubauoreka [IOK
https://m.edsoo.ru/00ae3de8
bubauoreka [IOK
https://m.edsoo.ru/00ael1750
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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peaknuu

61 O06o01eHne U cCUCTEeMATH3AIUA 3HAHU I 1
62 KonTpoabnas padora Ned o teme «BakHeilline MeTaJUIbI U UX COEAMHEHMSD) 1
63 BemecTBa u MaTepHaibl B MOBCETHEBHOI KU3HH YeJIOBeKAa 1 https://m.edsoo.ru/00ae3f50
64 XuMHYecKoe 3arpsi3HeHHEe OKPY:Kalolei cpeabl 1 https://m.edsoo.ru/00ae4270
65 PoJib XuMHH B pelieHUH 3KO0JOTHYEeCKHX MPodeM 1
66 PesepBHbIii ypok. O0001menne 1 cucTeMaTH3alUsi 3SHAHU T 1 https://m.edsoo.ru/00ae0d0a
67 Pe3epBHbIii ypok. O0001menne U cucTeMaTH3aUsl 3HAHU 1 https://m.edsoo.ru/00adb33c
68 Pe3epBHbIii ypok. O0001meHne U cucTeMaTH3aUs 3HAHU 1 https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLNECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JISI YYEHUKA
* Xumus, 9 kaacce/ I'adbpuessn O.C., OcrpoymoB U.I'., Cnaakos C.A., AKIIHOHEPHOE 0011[eCTBO
«M3parenscTBo «IIpocBemenne»
* Xumus, 8 kiaace/ I'adpuessin O.C., OcrpoymoB U.I'., Cnagkos C.A., AKIIHOHEPHOE 0011[eCTBO
«M3parenncrBo «IIpocBemenue»

8 KVIACC

Xumus. 8 knacc/I'adbpuensin O.C., Octpoymo U.I'., Crankos C.A., AKIiOHepHOe 00111eCTBO
«M3naTenbeTBo «IIpocBeleHne»;

Xumus 8 kaace. Xumus 8 kiaacc: yueonuk / O. C. I'aGpuessin. — 8-e uza. npepad. — M. : Ipoda, —
2019 r. 287 c.[1] c.: ni. - (Poccuiicknii yaeOHUK).

ISBN 978-5-358-21272-5

9 KJIACC

Xumus. 9 knace/I'adbpuensin O.C., Octpoymo U.I'., Crankos C.A., AKIiOHepHOe 00111eCTBO
«M3naTenbeTBo «IIpocBeleHne»;

Xumus 9 kaacc: yueonuk / Q. C. I'abpuensin. — 7-e u3a. npepad. — M. : Ipopa — 2019 r. 319, [1] c.
wi. (Poccuiickuii y4eOHUK)

ISBN 978-5-358-21507-8

METOINYECKUE MATEPHUAJIBI U1 YUUTEJIA

1. B nomomp mxoasHoMy yuutearo. M. 1O. I'opkoBenko «Iloypounbie pa3pa0oTky 10 XMMHH K
yueOHukam: O. C. I'abpueasina; H. U. Conuna, M. I1.

Canuna; I'. E. Pyn3utuca, ®@. I'. ®easamanay» 9 kiaacc. «Bako», Mocksa 2005 r.

2. B nomomb abutypuenry. O. C. I'abpuessin, U. I'. OcrpoymoB «Xumus». Ilocodue s
IIKOJBHIKOB CTAPIINX KJaccoB M nocrynawmux B BY3bI.

Apoda, Mocksa 2005 r.

3. B nomomb abutypuenry. P. A. JIuaun, B. A. MoJiouko, JI. JI. AuapeeBa «Xumus». s
IIKOJBHIKOB CTAPIINX KJaccoB M nocrynapmux B BY3bl.

Teoperunueckue ocHoBbl. Bonmpochl. 3agaun. Tectol. Iloa penaxuueii npogeccopa P. A. Jluauna 3 —
e u3aHue, ucnpasjienHoe. Jlpoga, Mocksa 2004

T.

4. I'a6puensn O.C. IIporpamma Kypca xumun 1715 8-11 kiaccos 001eo0pa3oBaTeJbHBIX
yupe:xaenuii. — M.: JIpoga;

5. I'a0puessin O.C. Xumus: 8 kiace : y4eOHMK JUIs1 0011e00pa30BaTeIbHbIX yuUpe:xkIeHuil. — M.:

Hpoda
[IU®POBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCHI CETH UHTEPHET

http://him.1september.ru Equnas xoanexkuus LHOP: IIpenmeTHas ko/utekust « XuMHUshy
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIe IKCIIEPUMEHTHI:
xumus. Konnexuus Poceniickoro o0meodpazoBaTeIbHOT0 mopTaJia

http://experiment.edu.ru AIXUMMUK: caiit JL.IO. Asink0epoBoit

http://www alhimik.ru Bcepoccuniickasi onuMnuaga mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranuyeckas XumMus: 3IeKTPOHHbIH YUeOHHUK Il CPeIHeH HIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIH Y4eOHUK

http://www hemi.nsu.ru OTKpsITBIH KoOLIeTK: XUMUSA

http://www.chemistry.ru /lucranunonHasi 0JIJMMIIAAIA 10 XUMHMH: TeJIeKOMMYHMKAIIUOHHBIH
00pa3oBaTeJbHBII MPOEKT
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JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudmkaT: 14CTAEQ067B2888847944B1E99C7D227
Bnapeney; ®aaneiesa Naiican MNaBoenaxatoBHa
HeicteuteneH ¢ 16.01.2025 oo 16.04.2026
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Jluct cornacoBaHus k gokymeHTy Ne 77 ot 21.11.2025
MHunumnaTop cornacoBanus: ®asnbiesa J1.I. N.o.anpektopa
CornacoBanue nHngumpoaHo: 21.11.2025 11:40

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 | ®asnuiesa il 21.11.2025 - 11:41

[lokymeHT cosaaH B anekTpoHHon copme. Ne 77 ot 21.11.2025. NcnonHutens: ®asnbiesa J1.I. N IIEKTPOHHbIA
Crtpanuua 31 n3 31. Ctpanuua co3gaxa: 21.11.2025 11:41 =¥ TATAPCTAH



