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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHH Ha YPOBHE OCHOBHOI'O O0OIIEro o0pa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBAaHMM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeAepalbHON padodeil mnporpaMmbl
BOCIIUTAHUS U C YIETOM KOHIICTIIIUH MPETIOaBaHus YICOHOTO MpeaMeTa « XUMUSH
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoni denepanum.

[IporpaMmma 1o XuMmuu JHaé€T TPEACTaBICHHUE O LENAX, OOIIEH CTpareruu
o0yueHusl, BOCIUTAHUS W Pa3BUTUS OOYYAIOIIMUXCS CPEACTBAMHU Y4eOHOIO
npeamera, yCTaHABIIMBAET 00s13aTeIbHOE peaMETHOE coJiepKaHue,
MpelycMaTpUBaeT paclpeieSieHue €ero Mo KjaccaM W CTPYKTYpPUPOBAaHHE TIO0
pazienaM M TeMaM IMPOTrpaMMbl IO XHMHHU, OINPEIEseT KOJWYECTBECHHBIC H
Ka4eCTBEHHBIC XapaKTePUCTUKHU co/iepKaHus, PEKOMEHAYEMYIO
MOCJIeI0BATEILHOCTh ~ M3YUYEHHUS] XUMHUU C YU4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOro mpoliecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYalolmuXCs, ONpeACIsICT BO3MOXKHOCTH — IpeaMera IS
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHusl, a Takke TpeOOBaHUM K
pe3yabpTaraMm oO0y4YeHUs] XMMUU Ha YPOBHE LIeJIed U3yYeHUs IPEeAMETa U OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIbHOM JEATECILHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOT0 CO/Iep>KaHMUS.

3HaHWE XHUMHH CJIYXHUT OCHOBOM Juisi (OPMUPOBAHHMS MHUPOBO33PEHUS
00yyJaroIerocs, ero MpejCcTaBlICHU O MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO
poJiib WrparoT (GopMUpyeMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUSIX
DHEPTHMU W 00 DSBOJIOIMU BEHIECTB B IMPHUPOJE, O MYTIX PEHICHUS TIIOO0ATbHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHSl UYEJIOBEUECTBA — CBHIPbEBOM, IHEPrETUUYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydeHne xumuu:

CIIOCOOCTBYET  pealiu3alldid  BO3MOXKHOCTEH  JJIsi  CaMOpPa3BUTHUS U
dbopMUpOBaHUS KYJIbTYPHI JUMIHOCTH, €€ 00IIeH 1 (hyHKIIMOHAIBLHON I'PaMOTHOCTH,

BHOCUT BKJaJ B (OPMUPOBAHHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
00y4arolmuxcsi, HaBBIKOB HMX CaMOCTOATEIBHOM  y4eOHOM  JesATeNbHOCTH,
HKCHEPUMEHTANIbHBIX M HCCIIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KU3HM, TaK U B MPO(HECCHOHATBHOM JICSITEIIHHOCTH;

3HAKOMHUT CO CIHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TarnoM B (OpMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YUYarOIINXCS;



Croco0CTByeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHMYECKOE
00pa3oBaHKUE O0yJArOIITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMM XHMHHM OOECHEYHMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJarorudyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO 00ILero o0pa3oBaHUsI OPUEHTHPOBAH HA
OCBOEHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAYUMMBIX IOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa copep:aHHsl MpOrpamMMmbl MO XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTo nozaxoza k €€ uszydyeHuro. CoaepkaHue CKJIaAbIBACTCS U3 CHCTEMBI
MOHATHA O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpPTaHM30BAaHBI MO MPUHIUILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona /1. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHMS O CTPOCHHH aTOMA U XUMHUYECKOM CBSI3H;

— TMpeACTaBleHUN 00 JJIEKTPOJIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBOpax.

TeopeTndueckne 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPHUYECKH
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHS K JpYromy, BBINOJHAA (QYHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBONWCTB, CTPOCHHSI U BO3MOYKHOCTEH INPAKTUYECKOIO0 NMPUMEHEHHUS WU IMOJy4ECHUS
U3y4aceMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIISAIONICH HAyYHOW KapTUHBI MHpa B JIOTHKE
€€ CHUCTEeMHOW NPUPOJBI, LIEHHOCTHOIO OTHOUICHMS K HAy4YHOMY 3HAaHHUIO U
METOJaM IIO3HaHUs B Hayke. V3ydeHHe XMMHHM IPOUCXOIUT C NPHUBIICUYECHUEM
3HAHMM W3 paHee HW3YYEHHBbIX Y4YeOHBIX NpeaMeToB: «OKpyKaloWUA MUp»,
«buosorus. 5-7 kimacce» U «dusnka. 7 Kacey.

[Ipy wW3yyeHMH XUMHHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKOM HAayKH Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATENBHOCTH 4YEJIOBEKAa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKHX
3HaHUA — BaXKHEHIHMX (PaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX IOJIOKEHUH,
JOCTYNHBIX 0000OIIEHUII MHPOBO33PEHUYECKOTO XapakTepa, sA3blka HAyKH, B



OpuOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYCHUHU BEIIECTB U
XUMHUYECKHUX peaKlUil, B (OpMUPOBAHUHN U Pa3BUTHUU MO3HABATEJIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-IO3HABATEIIbHOW M Yy4eOHO-UCCIIEeI0BATEIbCKON
JEeSTeIbHOCTH, OCBOCHHM NPaBWJ O€30MacHOro OOpalieHus C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HU.

[Tpu u3yueHun XMMHUKU HAa YPOBHE OCHOBHOTO 0011ero o0pa3oBaHUs BaXXHOE
3HaYeHUe NMpUoOpen TaKkue 1eld, KakK:

— (dopmupoBaHHe MHTEIUIEKTYaJlbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIPHOMY MPHHITHIO PEIICHUH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpuOoOLIeHHE
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JIE€ATENbHOCTH, HAyYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycIoBUil, CIOCOOCTBYIOIINX MPHOOPETEHUIO 00YUYaAIOITIMHUCS
OIbITa Pa3HOOOPA3HOW MAESITEIbHOCTH, MO3HAHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanre oOwmEed (QyHKIIMOHATBHOH W  €CTECTBEHHO-HAYy4YHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATh SIBJICHUSA
OKpY’KaloIlIero MHpa, WUCIOJIb3YsS 3HAHMUS U OMbIT, MOJTYYEHHbIE NPU H3YUEHUU
XUMHUH, NPUMEHITh HMX IMPU PEIICHUHU MpoOJeM B MOBCEIHEBHOW KU3HU U
TPYAOBOU AEATEIBHOCTH;

— (QopmupoBanue y O0O0yyarommxcs TyMaHUCTHYECKHX OTHOILICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKHX 3HAHUW Ui BBIPAOOTKH HKOJIOTMYECKU
1eJIeCO00Pa3HOro MOBENEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXpaHEHUs CBOETO 3/I0POBbs M OKPYKAIOLIEH TPUPOAHON CPEbL;

— pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo¢uiisi U HanpaBICHHOCTH JalbHEHUIIEro
00yueHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX I W3YYCHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



Conepmamle BOCIIHTATECJIbHOI'O IIOTCHIIMAJIA YPOKA:

[Ipy n3ydyeHUM MMEHHBIX PEAaKLUH, MpaBUi U 3aKOHOB B 8-11 kiaccax Ha
YpPOKaxX XHUMHUU HPOUCXOJUT BOCIHUTAHHUE TI'PAXKITAHCTBEHHOCTH, MNATPUOTU3MA,
YBaXEHUSI K MpaBaM, cBOOOJaM M 00s3aHHOCTAM uejoBeka. C ydaliuMHCS MBI
oOparaemMcsi K MMEHaM BEJIMKUX YUEHBIX, BHECIIMX OCCIEHHBII BKJIAJ B pa3BUTHE
xumuu: M.B. Jlomonocosa, JI.1. Menneneera, A.M. bytneposa u ap. [Ipu 3Tom
NoAYEPKUBAEM UX MPUHAMJIEKHOCTh BeJKoi Poccum, oOpaiiaem BHUMaHUE, YTO
Hapsy C BBIAAIOIIUMHUCS YYEHBIMU APYTUX CTPAH Y HCTOKOB MUPOBOM XUMHUHU Kak
HAYKU CTOSUTH M pycckue yu€Hsie. M3ydenne Ouorpaduii yu€HbIX, UX TBOPUECKOU
NEATENIbHOCTH, KU3HEHHBIX IPUHLMIOB, HPABCTBEHHBIX MOCTYIKOB BBI3BIBAECT
OO0JIBIION MHTEPEC Y MIKOJIBbHUKOB, CTUMYJIMPYET UX MOBEACHHUE U ACSITEIbHOCTb.
[Tpn 3TOM y ydamumxcsi BOZHUKAET BIIOJHE €CTECTBEHHOE YyBCTBO T'OPAOCTU 32
CBOIO CTpPaHy U CBOMX BBIIAIOIIMXCS COOTEUYECTBEHHUKOB.

Pa3BuTtne Takmx IeHHOCTEH, Kak JIF0OOBb K Poccum, cBoemy Hapomy,
CBOEMY Kpar BO3MOKHO IPU M3YUYEHHH XUMHYECKHUX AJIEMEHTOB METAILIOB U
HeMeTauioB. PaccMmarpuBaercst o0nacTb MX NMPUMEHEHUS, BbITEKAoIas U3 HMX
CBOMCTB, IpPU 3TOM MPOHUCXOAUT 3HAKOMCTBO C JOCTOINPUMEYATEIbHOCTIMU
Poccun, mamsTHUKaMH KyJabTYpbl W apXUTEKTyphl (anmMmasHeii donHa, llaps-
nymika, [{apb-KOJOKOI U T.11.), YTO BBI3BIBAET UHTEPEC Y MOJPOCTKOB, >KEJIaHUE
NOCMOTPETh M TO3HAKOMUTbCS ¢ HUMH nobnmxe. Hama crpana Oorara
MOJIC3HBIMH HMCKOMaeMbIMH: Ha TeppuTopuu Pecnybmuku Kapenuss moxHO
OOHapy>XWMTh 3amachl JKE€JIE3HOM pyJIbl, TUTaHA, Mpamopa, CIIOJbl, arara,
Pa3HOBHJIHOCTM TIpaHaTa W po30BOro ksapua. EnumHcTBeHHOe B Poccum
IPUPOAHOE MecTopoxaeHue wmyHrutra. Ha stor dakr obs3arensHO oOpaiaeM
BHUMaHHE TpHU u3ydeHuu TeMbl «Metamnel. Hemeramney (9 knacc). Ynpensem
BHUMAHUE MECTOPOXXICHHUIO Xene3Hoh pynbl B Kapemmn, uro dopmmupyer
JT1000BB K CBOEH Majioi pojHHE.

XuMHsl — HayKa dKCIIEpUMEHTalbHas. BhINonHss npakTudeckue padboThl U
7a00paTOpHbIE OIBITHI, y4YalllMecs IMOHUMAIOT, 4YTO TPYAUTHCS — 3HAUYMUT
00lyMbIBaTh TOT WJIM MHOM CMNOCOO JEUCTBUNA, HUX MOCIEI0BATEIbLHOCTD,
IPOSBIIATh CMEKAJIKY U YMeHHe. Ha ypokax XMMuu pa3BUBaeTCs KyJbTypa TpyAa,
KOTOpas IpearoiaraeT pasyMHOE COYETAaHWE TPyJAa U OTAbIXa, MEPEKIIOYEHUE
Pa3IMYHBIX BUJOB ACSTEIBHOCTH, OOECIEUEeHUE BBICOKOTO KayecTBa pabOThI.
Uepe3 OTBETCTBEHHOE BBHIMIOJIHEHHE JOMAIIHMX 3a/laHuid, MOJATOTOBKY CBOETO
paboyero Mecra, JUCHUIUIMHUPOBAHHOCTb M  yCEpJIHME  BOCIHMTHIBAETCS
TPYIOJTFOOHE.

Bocnutanve TBOpPYECKOrO OTHOIIEHUS K YYEHHIO, TPYAy, IKU3HU
IPOUCXOAUT uepe3 (OPMHUPOBAHHE OEPEKHOTO OTHOIICHUS K UMYILECTBY
OJIHOKJIACCHUKOB, KaOWHETA, IIKOJIbI, K Y4€OHBIM MOCOOUSM U T.I.



[Ipn W3ydYeHUM OTAENIBbHBIX XUMHUUYECKUX HJIEMEHTOB, UX HAXOXKICHUS B
PUPOJIE, BIUSHUS HA OPTaHU3M YeJIOBeKa (OPMHUPYETCS IIEHHOCTHOE OTHOIIICHUE
K 3/I0POBBIO U 3JI0POBOMY 00pa3y >KU3HHU.

OaHUM U3 TUYHOCTHBIX PE3yJIbTATOB OCBOCHUSI XUMUU SIBISIETCS U3YUCHUE
COIMAJILHBIX HOPM, MPaBUJ TOBEIEHHUS, poyieil U (HOpM KU3HU B COLIUYME,
MPUPOJIC U YACTHOM KU3HU Ha OCHOBE HKOJOTHUECKON KYIbTYpbl U 0€30IACHOIO
oOparieHusi ¢ BelmecTBaMu W marepuanamu. st peanusanuu 3KOJIOTHYECKOTO
BOCIIUTAHUSI TIPU HW3YYEHUU IIKOJBHOTO Kypca XUMHUHU MpeycCMaTpUBAIO
O3HAKOMJICHHE YyYalllUXCid ¢ XUMUYECKMMHU TmpobiieMamu d3Kojoruud. Ha
OOJIBIIMHCTBO IKOJIOTUUYECKUX BOIMPOCOB OTBETHI UIIYT CAMU YUCHUKH, BBITTOIHSIS
JOKJaJ, TPOEKT €  DJKOJOTMYECKUM  cojaepxkaHueMm. Hcmnosb3oBaHue
HKOJIOTMYECKOTO MaTepuajga BMECTE ¢ IPOrpaMMHBIM MaTEpUAIOM aKTUBU3UPYET
UHTEpPEC K TMpeaMeTy, pa3BUBaeT MOTPEOHOCTh OOIIEHUS C TPHUPOAOH,
BOCIIUTHIBAET OTBETCTBEHHOCTh B JIMYHOM TOBEJEHUM M Pa3IUYHBIX BHJAX
NeATENHbHOCTH, (DOPMUPYET HABBIKH MO OCPEIKHOMY HCIOIH30BAHUIO, 3AITUTE H
YIYUYILIEHUIO OKPYXKAIOIIEH CPEJIbL.



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3WUYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BemlecTB. [loHsAiTHE 0 MeToax MoO3HaHMS B XUMHUU. UMCThIE BELIECTBA U CMECH.
Crioco0nI pa3jeneHust cMeceil.

ATOMBI U MOJICKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajleHTHOCT aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAs aTOMHas —Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg mMacca. MaccoBas J10Ji1 XMMHAYECKOI0 3JIEMEHTa B
COCJIMHECHUH.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMoCBs3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUMN.

OU3NYECKNE U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKIMSA U €€ MPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Kiaccubuxarus
XUMHUYECKUX PeaKIui (COeTUHEHNs, Pa3I0KEHUS, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuui IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYJ0M, mpaBujiaMu paboThl B JaOOpaTOpUU U
npuéMaMu oOpamieHus ¢ J1abopaTOPHBIM 00OPYyIOBAaHUEM, U3yUCHUE U OMHCAHHE
dbu3nUecKkux CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHUE
¢busnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMO/JICUCTBUE Meja ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKHX peakiuid (pas3yioKeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3jioKeHHE THAPOKCHUIIA
menu (I1) mpu HarpeBanum, B3auMojieicTBUE kele3a ¢ pactBopoM coiu meau (II),
M3YUEHHUE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (uibTpOBaHUE,
BbI[IApUBaHUE, JUCTUIUISAIUA, XpoMaTorpadus, IpoBeeHUE OYUCTKU MOBAPEHHON
comv, HaOJIOJEHWE W  ONMWCaHWe  pe3yJIbTAaTOB  MPOBEJCHHS  OTbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHME MOJEJIE MOJIEKYII
(IrapocTepKHEBbIX ).

BaxHeilne npeacTaBuTe/Id HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razos. CocrtaB Bo3zmyxa. Kucimopoa — 3iemMeHT u mpocToe
BemecTBO. Haxoknenue kucimopoga B Tpupoje, (HU3UYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. I[lpumenenue kucinopoga. CrocoObl



NOJIyYEHHUsI KHUCIOpOJa B Ja0opatopud U HOpoMbllIUIeHHOCTUH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aioTponHas MOAU(PUKAIINS KUCIOPO/IaA.

TernoBoit 3hdekT XUMHUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUu. TOIUIMBO: yrojap W METaH. 3arpsA3HEHUE
BO3/1yXa, yCWJICHUE MapHUKOBOTro 3 (dekTa, pa3pylieHrne 030HOBOrO CJIOA.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nosyuyeHus. Kucnotsl u conu.

Mosnsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

@dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHbIE PAacTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BElIECTBa B pacTBOpe. XMMHUYECKHUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pactBOpoB B npupoje U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHue NpupoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukarnus neopranmdeckux coenuHenmit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, amMQOTEepHbIE) U
HecosieoOpaszyrome. Homenknarypa okcuaoB. Dusmyeckue U XUMHUYECKHE
cBomcTBa OKCUAOB. [loyueHne okCuaoB.

OcHoBanus. Knaccudukauust ocHOBaHMI: IENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHumil. PH3MYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [loryuyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kucinor. Gusudeckue u
XAMUYECKUE CBOMCTBa KuCIOT. Psan aktuBHoctu MertaoB H. H. bekerosa.
[lonydeHne KUCIoT.

Comu. Homenkiarypa coieil. @U3nyeckue U XUMHYECKUE CBOMCTBA COJICH.
[TonyueHue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpoAa B BO3yXe, ITOIyYEHHUE,
coOupaHue, pacno3HAaBaHME M U3YYEHUE CBOWCTB KHUCJIOpOaa, HAOI0IeHNe
B3aMMOJCHMCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
NpeKpaileHus TopeHust (Mmokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
ONKMCaHUE HX CBOMCTB, MOJydyeHHE, COOMpaHUE, pacClO3HABAaHUE M H3y4YEHUE
CBOMCTB BOJIOpOJia (ropeHue), B3auMojieicTeue Bojoposaa ¢ okcuaoM meau (II)
(BO3MOXXHO HCIOJIb30BaHUE BHUACOMATEPHAIIOB), HAOIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHUS BELIECTB C
pa3IMYHONM PAcTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOABI C METAJIaMHU
(HaTpyeM ©  KaibllMeM) (BO3MOXHO HCIIOJb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3sLOB HEOPraHWYECKHUX BELIECTB pPAa3JMYHBIX KJACCOB,
HAOJII0ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumojeiicTBus okcunga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C MeTajulaMH, PEaKUMi HEUTPAIM3aLHUH, IOIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa JIPYyTMM K3 PacTBOpa COJM, PELICHUE
SKCIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaxHeWmne KiacChl HEOPTaHUYECKUX
COCAUHEHUI.

IHepuoagnuecknii 3akoH u Ilepuoamyeckas cucremMa XUMHYECKHX
yiemenToB JI. WM. MenpaeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBf3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCH(DUKAIIUU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
IpYIIax CXOJHBIX 3JIEMEHTOB (ILEJIIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OoTepHbIE OKCUIBI
Y TUJPOKCUIBI.

[lepnognueckuii 3axoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas u  JiIuHHOMEpUomHass  (HOpMBI
[Tepuoguueckout cucrembl xumuueckux anemeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. Pu3ndeckuil CMBICI IOPALKOBOIO HOMEpA, HOMEpPOB IEpUOaA HU
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAaep. M3oronsl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepuognueckour cucremsl . M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
AJIEMEHTA IO €ro MoJIoKeHuto B [lepuoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XHWMHMYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB JUJIA pa3BUTUA Hayku W npaktuku. . M. MenneneeB — y4y€HbId U
rpaXKJaHMH.

Xumuyeckass cBsaA3b. KoBajieHTHast (moJisipHass M HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPULATEILHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKILIHH.
[Iporeccrl oOkucaeHns 1 BOCCTaHOBIEHN. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3LoB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
FUAPOKCHAA LHUHKA C PacTBOPaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakliuy pa3oKeHUs], COSJUHEHU).

Mesxcnpedmemmnnie ceasu



Peaymszannst MeXNpeaMETHBIX CBS3€M NPH HW3yYEHUMM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSTUM, SBIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mMe ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (akT, rumoresa, Teopus,
3aKOH, AaHalu3, CHHTe3, KiIaccupukanus, NEePUOJAUYHOCTb, HAONIIOJEHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (pU3WYECKUe BETUYMHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IUTaHEThI, 3BE311bI, COHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYECKAs] peaKUMsl

[Tepuoanueckuii 3akoH. Ilepuoauueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, Kalblusi WU UX
COCIMHEHU B COOTBETCTBHHM C IIOJIOKEHHEM 3JIEMEHTOB B Illepuomnueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BemiecTBa: BHJbl XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaiys u1 HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHYCCKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pa3IMYHbIM KJIACCAaM HEOPraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PEaKIUi MO pa3IuYHbIM MPU3HAKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B PEAKIWHM BEMIECTB, MO TEIUIOBOMY 3P (dEKTy, 1Mo
W3MEHEHHUIO CTETICHEH OKMCIICHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUEC
YpaBHEHUS.

[Tonsitue o ckopocT xumuyeckod peakuuu. IloHsTue 006 0OpaTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusax. [[oHsTHE 0 TOMOT€HHBIX U TreTepOreHHBIX
peakuusx. Ilonarue o karanmse. [lonstue 0 xumuueckom paBHoBecuu. DakTopsl,
BJIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pEaKIUh M TOJO0XKEHHUE XHUMHUYECKOIO
paBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBienue YpaBHECHUU



OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUMW C  HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUUECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, annonel. MexaHu3M AuCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BUIAAMHU
xumMudeckon cBsizu. Ctenenp auccounan. CUbHbIE U C1a0bIe JIEKTPOIUTHI.

Peakuuu nonnoro oomena. Y ciaoBusi IpOTEKaHUSI peakuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAallléHHbIE HOHHBbIE YypaBHEHUs peakiuil. CBoilCTBa KHUCIOT,
OCHOBaHMII W cojJell B CBeTe MPEICTaBICHUNA 00 BIEKTPOJIUTUYECKON
nucconmany. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJECIISIMU KPUCTAUIMYECKUX PEUIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaioB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peaKkIuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEIOBAHHE BJIEKTPONPOBOAHOCTHU
pacTBOpPOB BEIIECTB, IPOLECCAa AWCCOLMALMUA KHCIOT, WIEJNOYEed W COJIEH
(BO3MOKHO  HCHOJIb30BAaHHE BHJAEO MaTepUaloB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHHWS  peakluuid  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peaklMH pasyIoKEHHUs, COEIUHEHNs), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMOIWIBKD KAYECTBEHHBIX pPEAKIMW Ha HOHBI, PELICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtasuibl 1 UX COCAMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpEe  XJjopa
(B3aUMOJIEHCTBHE C METaJIaMd, HEMETaUlaMy, IIeJI04aMH). XJIOPOBOIOPO/I.
ConsiHass KucCIoTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHE, NPUMEHEHHE. [lelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuapl U UX
HAaxO0KJICHUE B IIPUPOJIE.

Ob6mas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (pusmyeckue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe cBoicTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3HYECKUE U
XuMHuYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHE CBOWCTBa (00mMe Kak
NpEICTaBUTENd Kjacca KHCIOT U chenuduyeckue). XUMHUYECKHE pPEakluu,
JeXallie B OCHOBE MMPOMBILUIEHHOIO CHOCO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAS peaKlMs Ha



cynedar-uon. Haxoxaenue ceppl M €€ COCIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsA3HEHHE OKPYXKAIOWIEH cpenbl COEAUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPaICHUS.

OO1as xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PAaCHpPOCTPAHEHHE B MPHUPOJIE,
dbu3nyecKkre U XMMUYECKe cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMUaK, ero
bu3nuecknue 1 XUMUYECKHUE CBOMCTBA, MOJydeHne u npuMeHeHue. Coiam aMMOHUS,
ux pU3NUECKUe U XMMUYECKHUEe CBOWCTBA, MpUuMeHeHne. KadecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ ToyiydyeHue, (PU3NYECKHUe U XUMHUUYECKHUE
cBOMCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHEIU(UUYECKHe).
Hcnonp30BaHWEe HUTPATOB U COJIEM aMMOHHMSI B KauyeCTBE MHUHEPaIbHBIX
yao0peHuil. XuMU4ecKoe 3arps3HeHUEe OKPYIKAIOIIECH CPellbl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3JyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajuioTponHbeie Mogudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun dhocdhopa (V) u dbochopras kuciaora, GU3NIECKHUE U XUMHUIECKUE CBOMCTBRA,
nonyuyenue. Mcnons3oBanne GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OpEHUN.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCJIEHHUS.  YTJIepoid,  auIOTPOIHbIE
Moau(dUKalUKM, pacCpOCTpaHEHUE B Tpupose, (u3nueckue M XUMHUUYECKHUE
cBorictBa. Ancopomusi. Kpyrosopot yraepona B npupozae. OKCuibl yriaeponaa, ux
dbu3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE HAa IKUBbIE OpPraHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. DKOJOTUYECKHe IMPOOJEMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJICHUS KIMMaTa, MNapHUKOBBIM
s dexT. YrompHas KACIOTa U €€ CoMH, UX (HU3UIECKUE U XUMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs KUCTIOTa).
[IpupogHbie HMCTOYHUKK YTIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKThI UX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTHe 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: XKUPaAX, O€IKax, yriieBojgax — U X
posi B OKM3HM 4eJoBeKa. MarepuajibHOe €IMHCTBO OpPraHUYeCKUuX U
HEOPTraHUYECKUX COCAUHEHUM.

KpeMHuuii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npumeHenue. CoenuHeHus KpemHusi B npupozae. OOmme mnpeacraBieHusi o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CWIMKaThl, UX WCIOJIb30BaHUE B
ObITY, B MPOMBIIUJICHHOCTU. BaxkHellne cTpouTenbHbIE MaTepHalibl: KEPaMHKa,



CTEKJIO, TIEMEHT, OeTOH, kene300eToH. [IpobmeMbl 6e30macHOTO WCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

W3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
IIPOBEJICHUE KAaYE€CTBEHHBIX PEAKLMN Ha XJIOPUJI-MOHBI U HAOJIIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKAIMNE (PU3NYESCKHE W XUMHUYECKHE CBOMCTBA
rajoreHoB M HUX COEIMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPHUANIOB),
O3HAaKOMJIEHME C o00pa3naMu XJOpPUAOB (TajJOreHUJI0B), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMAaTEPHAIOB), HaOIIOCHNE Mpoliecca OOYIIIMBaHUs caxapa Mo ACWCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peaKIuy Ha Cylbdat-
MOH U HaOJI0JieHWEe TpHu3Haka e€ MpPOTeKaHHs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBolicTBaMH a3oTa, (ochopa M HX COeAUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (ochHOopHBIX ymoOpeHui, moaydeHue,
coOupaHue, pacrno3HaBaHWE U HW3Y4YCHHUE CBOWCTB aMMHaKa, IIPOBEJICHUE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U U3ydyeHHue MpU3HaAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYEHHE Mozenen
KPUCTAUIMYECKNX PEmETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C
POLIECCOM  aZICOPOIMU  PACTBOPEHHBIX BEIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE M HU3yuEHUE
CBOMCTB YIJIEKUCIOrO rasza, NpoBeJICHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CUJIMKAT-HOHbl W W3yYEHUE MPU3HAKOB HUX MPOTECKAHHS, O3HAKOMIIEHHE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaykHeure HeMeTaJUIbl U KX COCIMHEHUS.

MeTasuibl 4 UX COCAMHEHMS

OO011as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepmomgmueckor cucremMe XxuMmudeckux dmemeHTtoB [ WM.
MenpneneeBa u crpoeHusi aromoB. CTpoeHue MeTamuioB. Meraimyeckas: CBsI3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMUECKass  pPEIIETKA.  DJIEKTPOXUMUYECKUH  pAll
HaMpspbKeHU MeTamuioB. dusznueckue U XMMUUYECKUE CBOMCTBAa MeTayioB. OO0mue
crocoObl MoiyyeHuss MeTamioB. lloHsATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
CIocoObl 3almUThl UX OT Kopposuu. CmiiaBwl (CTajib, YYTyH, TIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[I{enouHble MeTaIBL: NOJNOXKEHHE B [lepronueckoil cucTeEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpOeHHE MX aTOMOB, HAXOXKIACHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (HAa mpumMepe Hatpus U Kanus). OKcuabpl u



TUIPOKCUABl HaTpus W Kanud. lIpuMeHeHne 1IeNOoYHBIX METANIOB U UX
COCJIMHECHUU.

[llenouyHo3eMenbHbIE META/UIBI MAarHMM W KaJbLUMUM: IIOJIOKEHUE B
Ilepuoanueckoi cucreMe xuMudeckux diemeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XMMUYECKHE CBOMCTBA MarHus
U Kaublius. BaxuHelmme coequHeHHs KalblUs (OKCHUJ, THUAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmroMUHUN: TIoJIokeHUE B Ilepnoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpOEHHUE aroma, HaxOXIAeHHUE B Ipupome. dOusudeckue u
XUMUYECKHE CBOWMCTBA alOMHUHUSA. AMQPOTEpHBIE CBOMCTBA OKCHAA U TUJIPOKCHU]IA
AJFOMUHUSL.

Keneso: monoxenue B [lepponnyeckor cucTeMe XUMUYECKHUX JIEMEHTOB [I.
N. MenneneeBa, CTpOEHHE aroMa, HAXOXJIE€HUE B npupoac. Pusnyeckue u
XUMUYECKHEe CBOUCTBA kene3a. OKCUIbl, TuIpOKCU bl U conn xenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpaslaMu METaUIOB W CIUIaBOB, HUX (PU3MUYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIUSl W HATpus C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHACOMATEPHUANIOB),
VICCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA FOPEHHUS XKejle3a B KUCIOPOJE
(BO3MOXXKHO  HCIIOJB30BAaHHWE  BHUJAEOMATEPUAIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMi HA WOHbI: MarHus, KajablMs, aTIOMUHUS, I[IMHKA, JKeJe3a
(IT) u xeneza (II1), meau (II), HabnroAeHNE U ONKMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJAaMEHU MOHAaMU HATpusl, Kalus W Kaiublusd (BO3MOXHO HCIIOJIb30BaHUE
BUICOMATEPHUAIIOB), UCCIIEIOBaHUE aM(OTEPHBIX CBOWCTB TUIPOKCUIA AITFOMUHUS
Y TUJIPOKCHUJA LIMHKA, PELICHHE DKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHenmume
METaJUIbl U KX COCTUHECHUS.

XuMHuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HU 4YelioBeKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momouis npu
XMMHUYECKUX 05KOraX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeinl (mpeaeiabHas JT0MmyCcTUMast
KOHIIeHTpalus Bemiects, nainee — [1/IK). Ponp xumuu B pemieHuu 3K0JIOrHYECKUX
npooeMm.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasIloB MaTepuUasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mescnpeomemmuoie ceasu



Peaymzannst MeXnpeaMETHBIX CBSI3€M NPH HW3y4YEHUMM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAayUHBIX
NOHATUH, TAK U NOHATHUH, SBJISAIOIINXCS CUCTEMHBIMU JJI1 OTACIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKkT, rumoresa, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALMS, IEPUOJAUYHOCTh, HAOJIOICHHE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, HW3MEPEHHUE, MOJEb, SBJICHHWE, ITAPHUKOBBIN
adPeKT, TeXHOIOTHS, MaTePUAIIBI.

@dusnka: Marepus, aTroM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOMbl, PAJUOAKTUBHOCTh, MOJIEKYJIA, BJEKTPUUYECKUN 3apsi, MHPOBOIHUKH,
HOJYIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3bl, COJIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KOocHCTEMa, MUHEPAIbHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpagus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE IOPOJIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.



INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YEHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOMN JEATEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUHUCKUMU
COIMOKYJITYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOlllecTBE TMpaBWIaMU M HOPMaMU MOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COITMATM3AIIUN O0YIAFOIITIXCS.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYaroLIUXCS
PYKOBOJICTBOBAaTbCA CHCTEMON TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUW H
paclIMpEHUE OMbITA IEITEIbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'0 OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyyYHOMY HACJEIUI0, TMOHUMAHUS 3HAYECHUS XUMHUUYECKONM HAayKH B JKU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(popmalruenn o
NEPEJOBbIX JOCTUXKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  y4eOHOUCCIEAOBATENbCKOM, TBOPYECKOM W APYrMxX  BHAAX
NeSTETbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBINIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/1ay, BBINOJHEHUH XWUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ DITOM y4eOHOM NESITEIBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE M IIOCTYIIKA CBOMX TOBApHUILEH C MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBHUI OCTYIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJCTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKHM M COCTABJISIOLINE
OCHOBY JIJI1 NMOHUMAaHUsl CYIUIHOCTHM HAy4YHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJIHON CPENOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbICE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOIIOJAEMBbIX MPOILECCOB M SIBICHUM,
MO03HABATENbHON, MH()DOPMAIMOHHOM W YUTATEIBCKON KYJIbTYpbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYpOi, IOOCTYHNHBIMH TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JHO0O03HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTHh K CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeSATEeNbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABIECHHOCTH M YPOBHS OOy4yeHUs B
JanbHEHIIEeM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 3J0pPOBbI 00pa3 *KU3HHU, OCO3HAHUE MOCIEJICTBUN U
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOI0Jsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuia 0€30MacHOCTH TIpu  oOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY M peaIbHOU KU3HHU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHHIO Tpodeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIAOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUS MPEAMETHBIX 3HAHUW IO XHUMHHU, OCO3HAHHBIA BBHIOOP
WHIUBUYaIbHOM TPAEKTOPUU MPOAOIKEHUSI 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEeMHON NpodhecCUOHATBHON AESTENbHOCTA U PA3BUTHUSI HEOOXOAUMBIX YMEHHUI,
TOTOBHOCTB aJalTUPOBATHCS B MPO(ECCHOHATBHOM CpeIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€JIeCO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MIOHMMAaHUE LIEHHOCTH 3JI0POBOIO U
Oe3omacHOro o00pasza KHU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKoMy M TICUXHYECKOMY 3/10pOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJICHUS
paBuJl 6€30MaCHOTO MOBEICHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIMX 30POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJyYaeMble MPU U3YYEHUU XUMHH, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAlOLIEH IPUPOJIHON CPENOU, AJIsl ITIOBBIIICHHUS
YPOBHSL  3KOJIOTHYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTel MX pelIeHUsT MOCPEICTBOM METOJ0B XHWMUH,
9KOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUA MHPOBO33PEHHS OOIIEHAyYHbIE TMOHATUS (3aKOH, TeOopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAyYHbIX YUYEOHBIX NpPEIMETaX W MO3BOJSIOT Ha
OCHOBE 3HaHUM M3 ITUX NPEIMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU



HAy4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (1I03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphle obOecrneunBaioT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOMU
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jJoruyeckue 1eicTBUA:

YMEHHUSI HKCIIOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XMMHUYECKUX TMOHSTHH (BBIIEISATH MX XapaKTepHbIC
MPU3HAKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTUSMH), UCIOJIb30BAThH
TOHATHUS 711 OOBSICHEHUS OTJEIBHBIX ()AaKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCH(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKInH,
yCTaHABIMBATh MPUUMHHO-CIIEJACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, M0 AHAJIOTHH),
JieJIaTh BBIBOJIBI M 3aKIIOUCHUSI;

YMEHHUE TMPUMEHSITH B TMPOIECCEe IMO3HAHUS TOHATUA (IpEeAMETHbIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCIIOJIb3YEMBIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIC MPEACTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTAa), XUMHU4eckas (opMyna M ypaBHEHHE
XUMHUUYECKON peaklMu — MpU PelIeHUH YueOHO-TT03HABATEIbHBIX 3aj/lay, C Y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKHN W3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEUMS B U3YyUaeMbIX MIPOIECCAX U SIBICHUSIX.

Ba3oBble ucciaenoBareabcKue JeMCTBUS:

YMEHHE UCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe€ B Ka4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3bI TIO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

OpUOOpPETEeHHE ONbITa IO IUIAHWUPOBAHUIO, OpPraHU3allMd W TPOBEJIECHUIO
YUYEHHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMonaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTaT, (OpMyIUPOBaTh 000OIICHHS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHUS, COCTABISATh OTUET
0 MpOJIeJIAaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTaBICHUS, OJIYyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIOMYyJIIpHAs JUTeparypa XUMHUYECKOrO COJAEp)KaHWs, CIPaBOYHbIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHUE NPUMEHATh Pa3jIu4yHble METOAbl U 3aIpOChl MPHU MOUCKE U OTOOpE
uHGOpPMAllMU U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ul BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIOJIb30BAHUS PA3JIMUHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (hOpMYy mpeicTaBieHuss HHPOpMAIH U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMMmaMy,
IpyrumMu opmMamu rpaduKu ¥ ©X KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCIIEIOBATENBCKOM NIEATEIHbHOCTH HH(YOPMAIMIO O BIUSHUH MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAKOUIEH MNPUPOIHOU
Cpelbl.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe¢ auagora W (WIM) JIUCKYCCHUHU) TIO
CylIecTBY  oOcyxkaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHTEJILHO BBIIOJIHEHUS IPEIIOKEHHON 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3YJbTaThl  IO3HABATEIbHOMN
NEeSATEeNbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTALUIO
pEe3yIbTAaTOB BBHINOJHEHUS] XMMHYECKOT0 3KCIIEPUMEHTa (J1a00paTOpPHOIO OIbITA,
1abopaTopHOI pabOTHI IO HCCIICOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MIO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JICATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NpPOOJEeM Ha OCHOBE Yyuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuil (00cyxaeHus, oOOMEeH MHEHHSIMH, «MO3TOBbIE IITYPMbD», KOOPAMHALIUSA
COBMECTHBIX JCHCTBUM, OIPENCICHUE KPUTEPUEB 110 OLEHKE KadyecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHe).

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSTENIbHO ONPENEesITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NeSITeHbHOCTD, BRIOUPATh Hanbosee d(pPpeKkTuBHBIC CITOCOOBI pelieHusl y9eOHbIX U
MIO3HABATEIbHBIX 33/la4, CaMOCTOATENIBHO COCTABJIATh WA KOPPEKTUPOBATh
IIPEIJIOKEHHBIM QJITOPUTM JEHUCTBUM IIPU  BBINOJHEHUU 3aJaHUN C Y4YETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAX U PEaKLHUX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW €W, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 33]IaHUN.

IHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMEeTHBIX PE3yNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
COJIep’KaHus, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanibHOH pabouell MporpamMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUN, crenupuuecKkue JUisi TPEAMETHOW oOmactn  «XUMHS», BUIBI
JEATENbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HAaHWSA, €ro  HHTEPIPETalNH,
peo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y 00ydenus B 8 kyiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasi peakiusi, KiacCu(MUKAIuUs pEeakiuid: peaKiuu
COCIMHEHUS, PEaKUUMU PAa3JIOKEHUs, pEeaKUuu 3aMElICHHUs, peaKUuuu
oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEAKLIMH, TEIIOBOU AP (DEKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBINA CIIOM aroma, aToMHas OpOWTalb, PAaIAYC
aTomMa, XUMHYECKas CBS3b, MOJSIPHASA W HEMOJSpPHAs KOBAJICHTHAsl CBSI3b,
HMOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAccoBas J0Js BEIIECTBA
(IpolieHTHAs! KOHIIEHTpAIlUsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATHUH U
MPUMEHSITh 3TU OHSTUS MPU OMKUCAHUY BELIECTB U UX MPEBPAILICHUII;

e HCIONB30BATh XHWMHUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIA;

e OINpEIENsATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENECHb  OKHUCIICEHHS  BJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COECAUHEHUH 110
dbopmynam, BHJ XUMUYECKOHW CBsI3M (KOBAJICGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COEIUHEHHUSIX;

e packpeiBaTh cmbich Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOJUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX IOJOXKEHUs B llepuomnueckon cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTrapo;

e OMNKCHIBATH W XapakTepu3oBaTh TabauuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuonuueckass cuctemMa XuMU4eckux »dyemeHTtoB J[. U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS ATOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsf sjpa, oOliee YUCiIO SJIEKTPOHOB
U pacnpeiesieHue uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEILECTB, N0 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT MX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaALlCHUN B
pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIKYJSIPHYI0O W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUu;

MPUMEHSTh OCHOBHBIE OIEpALMM MBICIUTEIBHON NEATEbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3alUIo, KIaCCU(PUKAIINIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBS3€M — IS U3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHM, eCTeCTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOIIOJICHUE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBII U MBICIICHHBIN );

cleloBaTh ~ IpaBWJaM  [IOJb30BaHUA  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXKe IMpaBWIaM OOpalleHUsT C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJIYYEHUIO U COOMPAHHIO
ra3oo0pa3HbIX BeENIeCTB (BOJOpOAa H KHUCJIOPOJa), IPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB HIEJIIOYEHN M KUCIOT C MOMOILBIO UHJIUKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U JPYTHE).

K xonIry oOydenus B 9 kjacce npeIMETHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAOIIUXCSI YMEHHUI:

pPacKpbIBaThb CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHI
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKasi CBA3b, TEIJIOBOU ekt
peakuuM, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMUSA, PEAKIHH HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTAaHOBJICHUE,
alIoTponusi, aM(pOTEepHOCTh, XUMHUYECKasi CBsA3b (KOBaJIEHTHAs, MOHHAs,
MeTa/InYecKas), KpHUCTAJUIMYECKas pemeTka, KOppo3Hs METaJIOoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOM peakluu, MpeaebHO JOMyCcTUMas
xoHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTh 3TU NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJIeHUS (OpMyT
BEILIECTB U YPABHEHUM XMMHUYECKUX PEAKIIUM;

ONpENEIATh BaJICHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy CO€IMHEHUN 1o (opmyiaMm, BHUA XHUMHUYECKOM
CB3U (KOBaJICHTHAs, WOHHAs, MeETaJUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsii MOHA MO0 XUMUYECKON (opMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHMYECKUX COCAMHEHUM, THUIl KPUCTAJUIMYECKON
PEIETKY KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHhIBAaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATHSA «TJaBHasg mnoarpynma (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbie u OojdbIIME TMEPUOABI, COOTHOCUTH
0003HayYeHUsl, KOTOpble HMEIOTCA B NEPUOJUYECKON Taldmuue, cC
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB ® 3apsja sapa, oO0IIee 4YWCIO DIEKTPOHOB U
pacmpeneneHue WX 0 DJIEKTPOHHBIM CJIOSIM), OOBACHATH oOOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B
npejenax MajiblX NEPUOJOB U TJIaBHBIX MOATPYII C YYETOM CTPOSHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYACTBYIOUIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHENU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa NPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAAsi OMHCAHUE
MIpUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XMMUYECKUX PEAKLUM;

COCTaBJSITb YPAaBHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMEHa, ypaBHEHUS pEaKlWid, MOATBEPKIAIOMNUX CYIIECTBOBAHKE
F€HETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX —pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOT0 OajlaHCa ATUX PEaKIIMiA;
MPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKUX MPEBpAlICHU B Pa3IUYHBIX
YCIOBUSIX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIeMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU pEaKInu;

coONIOaTh  MpaBUjia  TOJIB30BAHUSA  XUMHYECKOW  MOCYAOM |
7abopaTOpHbIM  O00OpYJOBaHMEM, a TaKXKe IMpaBuUiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOUpPaHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMM, TOATBEP)KAAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMUHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OpOMUJI-,
noauz-, kapobonat-, ¢ocdar-, cuiIMkKaT-, cyiabhar-, THIAPOKCUI-UOHBI,
KaTUOHBl AMMOHHMSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIKE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE ONEpPALUU MBICTUTEIBHON JIEATEIbHOCTH — aHAJINU3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEeMATU3alluI0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — JIJI1 U3YyYEHHUS CBOWCTB BEILECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHBI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHME 8 kaacc

KoauuecTBO 4acoB
Ne HaumeHoBaHue pa3jie/ioB

KonTtposabHbie
n/n U TeM NMPOrpaMMbl

Bcero
padoTbl

Pasznea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS

XuMust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5
' NPaKTHYECKOM

ACATCIIBHOCTH YCIJIIOBCKA

BemiectBa 1 xumuueckue
1.2 o 15 1
peakiu

Hroro no paszneny 20

Pa3nes 2. BaskHelilune npeacTaBuTe I HEOPraHUYeCKUX BellecTB

Boznyx. Kucnopon.

21 [TousTue 06 okcumax 6

29 Bonopoa. Ilonstue o g
KHCJIOTaX M COJISIX
Bopa. PactBopsl. [Tonsitue

2.3 5 1
00 OCHOBaHUSAX
OCHOBHBIE KJIACCHI

24 HEOpPraHUYECKUX 11 1
COCTMHEHUN

Hroro no pazaeny 30

IIpakTnyeckue
padoThI

DJIEeKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcsl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmnoreka IJOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [[OK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/71f41837¢c

bubmnoreka IJOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

Pasnen 3. llepnoanueckuii 3axon n [lepuoguyeckasi cucreMa xumnueckux 3aeMeHToB /. . Menneneesa.

JlesiTeJIbHOCTh YUYHUTeJIs C
Y4eTOM NpPOrpamMmbl
BOCIIUTAHHUSA

VYcranaBnuBarthb
JIOBEPUTEIbHBIC OTHOIICHUS
MEXY YUUTENIEM U
o0Oy4armuMucs,
CHOCOOCTBYIOIIUX
MO3UTUBHOMY BOCIIPUSATHUIO
00yYaroNMMUCS
TpeGOBaHUH U TPOCKHO
yuutens. [ToOyxaars
o0yJaronmxcs cooI01aTh
Ha ypOKe OOLIETIPHHSATHIC
HOPMBI TIOBEICHUS,
npaBuiia OOLIEHUS CO
CTapIIUMHU(YIUTENAMU) U
CBEPCTHUKAMH
(oOyuarommmucst).
[TonnepxuBath B J1ETCKOM
KOJIJICKTHBE JIEJIOBYIO,
Ipyxeno0Hyto atMochepy.
CTpouTh BOCITUTATEIBHYIO
NEeSITENIbHOCTD C yU4EeTOM
KYJBbTYpPHBIX pa3inunit
JeTe, MOIOBO3PACTHBIX U
WHIUBUIYaTbHBIX



Crtpoenue aToMoB. XUMHYeCKasi CBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[Tepronuueckuii 3aKOH U
[Tepronuueckas cucrema

3.1 XUMUYECKHX dJIEMEHTOB JI. 7
N. MenpneneeBa. CtpoeHue
aToMa

XUMHYECKasT CBA3b.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

0COOCHHOCTEHA.
[IpuBnexaTs BHUMaHNE
00ydJarmuxcs K
LIEHHOCTHOMY acCIIEKTy
M3Y4aeMbIX Ha YPOKE
SIBIICHHH, TIOHSATHIA,
IPUEMOB.
AHaM3UpoBaTh peabHOE

19 OkuciuTenpHo- 3 2 bubmoreka [IOK CocCTosIHUE JIET B
BOCCTaHOBUTEIBHBIE https://m.edsoo.ru/7f41837c y4e6HOM Kitacce/ IpyIIIe.
peakiumn [ToOyxaTh 00ydaronMXCs

bubnuoreka [IOK
Hroro mo paszeny s nommoreka L1 coOroaaTh Ha YpOKe
https://m.edsoo.ru/7f41837¢  npuHIMIEl y4eOHOIM
bubnuotexa [JOK JTUCHUTITUHBI U
PeszepBHOE Bpems 3

https://m.edsoo.ru/71f41837¢c CaMOOpraHU3aIuu.

Opranu3oBbIBaTh IKCKYPCHUH,

MTOXO/IbI, SKCIICIULIMH U T.II.

3amminarhk JOCTOMHCTBO U
OBIIEE KOJIMYECTBO YACOB
I1O ITPOT'PAMME

MHTEPECHl 00yYalomuXcs,

68 5 5
MIOMOTaTh JETSIM,
OKa3aBIINMCS B KOH(PIMKTHON
CUTYaIlUU W/WITH

He6J'Ial"0HpI/I$ITHLIX YCJIOBHAX.



9 KUIACC

KounyecTBO yacos DJIeKTPOHHbIE JesATeIbHOCTh YUYUTEJIA
Ne HanmenoBanue pa3aeioB u (uudpossbie) € y4eTOM NMPOrpaMmbl
Kontpoabnubie IIpakTunueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE BOCHUTAHUSA
padoThI padoThI
pecypchl
Pasnen 1. BemecTBO 1 XMMHU4YecKHe peaKIUH VY CTaHABINBATH
[ToBTOpeHue u yroyonenue Bt OK JIOBEPUTEIIbHbIE
- nOIMOTeKa
1.1 3HAHUW OCHOBHBIX Pa3J/IeiIOB 5 1 httos://med 1 741636 OTHOLIECHUA MEXIY
PS://M.€dS00.ru al
Kypca 8 kiacca YIUTCIICM 1
00yYaroIMMHUCs
OCHOBHBIE 3aKOHOMEPHOCTH bubnuorexa [JOK yRAOT ’
1.2 . 4 CHOCOOCTBYIOIIUX
XAMUYECKUX PEeaKLIUI https://m.edsoo.ru/7f41a636
MMO3UTUBHOMY
DNeKTpoUTHYECKas
1.3 Hcc;p nanysa. XMMHYECKUe 8 1 1 Bubmorexa LIOK o
‘ ACCcottHatubt https:/m.edsoo.ru/7f41a636 ~ COYdatolIMHCA
peakiuu B pacTBOpax TpeOoBaHUH U
MPOCHO YUHTEIIS.
Hroro no paszneny 17 pOCKO yrmren
[ToOy>xnath
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS o0y4aromuxcst
OOGi1ast XapaKTepUCTHKA Bt OK co00/IaTh Ha ypoKe
nOIMoOTeKa
2.1 XUMHUYECKHX 351eMeHTOB VIIA- 4 1 httos:/med i 6414636 OOLICTIPHHATHIE HOPMBI
rpytsL. ['agoreHs: Hips://m.ecs00.M : TOBC/ICHHAL, TipaBrIa
00IIEeHUs CO
OO01as xapakTepucTUKa
CTapUIUMU(YIUTEIISIMH )
29 XMUMHYECKHX 3J1€MEHTOB VIA- 6 bu6muorexa [JOK Y CBEPCTHHKAMH
rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636 (06y1aroIIMHCH).
COCIMHCHHUA [MonnepxuBath B
OO01as xapakTepucTUKa JIETCKOM KOJUIEKTUBE
53 XUMHUYECKUX AJIEMEHTOB VA- . 1 bubmuorexa [{OK TICIIOBYTO, IPYKEITIOOHYIO
' rpynmbl. A3ort, pocdop u ux https://m.edsoo.ru/7f41a636  armocdepy.

COCOAUHCHUA



OOm1ast xapaKTepUCTHKA
XUMHUYECKHUX DJIeMeHTOB IVA-

24
IpyHNIBL. YTIEpOa U KPEMHUI

U UX COCIUHCHUA

Hroro no pazneny

Pa3znea 3. Merasiibl M X COeTHHEHH S
3.1 OO011e cBOIicTBA METAIIIIOB

39 Bakneiinme MeTayuibl U1 UX

COCAUHCHUA
Hroro no pazaeny

Paznen 4. Xumus U oKpyKammas cpeiaa

BeniectBa 1 maTepuansl B
JKU3HHU YeI0BEKA

4.1
Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

25

16

20

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

Crpouts
BOCTIMTATEILHYIO
JEeSTEILHOCTD C
YY4E€TOM KYJIBTYPHBIX
pa3nu4ui geTeu,
MTOJIOBO3PACTHBIX U
WH/IUBUTY JTbHBIX
ocoOeHHoCTEil.
[IpuBnexars
BHUMaHue
oOydJaronuxcs K
LIEHHOCTHOMY
aCTEeKTy U3y4aeMbIX
Ha YPOKE SIBIICHUH,
MOHSITHIA, IPUEMOB.
AHanM3upoBaTh
peallbHOE  COCTOSTHHE
nen B yueOHOM Kiacce/
rpymnmne.
[ToGy>xnath
00ydaromuxcst
co0Jro1aTh Ha YpOKe
NPUHIUIBI y4eOHOU
JTUCTMILTAHBI 1
CaMOOpTaHU3aIUH.
Opranu3oBbIBaThH
9KCKYPCHH, TTOXO/IHI,
SKCIIEAUINH U T.II.
3amunars JOCTOMHCTBO
Y MHTEPECHI
oOyJaromuxcsi, mOMOraTh



JCTSIM, OKa3aBIIAMCS B
KOH(JIMKTHOU CUTYyalUU
W/WM HeOIarompusITHRIX
YCIIOBHSIX.






IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Tema ypoka

[Ipenmet xumuu. Pojap XuMuu B 5KU3HU
yeJioBeKa. Teja U BelecTsa

IlonsTue o METOJaX IMO3HAHUA B XUMHH

[TpakTuyeckast padora Ne 1 «IIpaBuna
paboThl B 1abopaTopuu U MPUEMBI
oOparreHus ¢ J1abopaTopHbIM
00opy10BaHUE M

Yucteie BemecTBa u cmecu. CriocoOsr
pa3aeneHust cMecen

[IpakTuyeckas paGora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYUCTKU ITOBAPEHHOM COJIN)»

ATOMEI 1 MOJICKYJIbI

XuUMHU4JecKre 3IEMEHTRI. 3HaKH
(CI/IMBOJ'ILI) XHUMHNYCCKHX JJICMCHTOB

HpOCTLIC H CJIOXKHBIC BCIICCTBA

ATOMHO-MOJIEKYJIIPHOE YUEHUE

Koan4yecTBO 4acoB

Bcero

KonTtpoJubHble
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUS

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bu6moreka [JOK
https://m.edsoo.ru/ff0d210c

bubnuoreka [IOK
https://m.edsoo.ru/ff0d227¢

bubnuorexa [IOK
https://m.edsoo.ru/ff0d23dc

bubnuorexa [IOK
https://m.edsoo.ru/ff0d26¢ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6moreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOSHCTBA COCTABa BEILECTB.
Xumuueckas popmyna. BaieHTHOCTD
aTOMOB XMMHYECKHX 3JIEMCHTOB

OTHOcHUTEeNLHAs aTOMHas Macca.
OTHOCHUTENBHAS MOJICKYJISIpHAd Macca

MaccoBas goiIst XUMHYECKOTO
DJIEMEHTA B COEAUHEHUU

KonuuectBo BemiecTBa. Moib.
MonsipHast macca

duznyeckrue 1 XUMUUECKHUE SIBICHUS.
XumMuueckas peaknugd

[Ipu3Haky U ycioBHs IPOTEKAHUS
XUMHYECKUX PEaKIui

3aKOH COXpaHEHHUsI MacChl BEUIECTB.
XHWMHUYECKUE YPABHEHUS

BrrunciieHus Koau4ecTBa, MacChl
BEIIECTBA M0 YPABHEHUSM XUMHUYECKUX
peaxkuui

Knaccudukanmsi XuMHUUECKUX PEaKIHid
(coenuHeHwUs, pa3IoKeHUS,
3aMeIIeHus, OOMEeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIKIoneaucT. O000IIeHHE U
cUCTEMaTU3allis 3HaHUI
Konrponsnas padora Nel o teme
«BemiecTBa U XUMUYECKUE PEAKITHI

Bo3nyx — cMech razos. CoctaB
Bo3ayxa. Kucnopog — snemeHr u

bubmmorexa [JOK
https://m.edsoo.ru/ff0d2eae

but6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bubnuoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmmorexa [JOK
https://m.edsoo.ru/ff0d5230

but6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bubnuoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmmorexa [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3{34

bubnuoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4290

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e




22

23

24

25

26

27

28

29

30

31

npocroe BemecTBo. O30H

du3nyeckre 1 XUMHUECKHE CBOIICTBA
KHCIIOpo/1a (peaKIK OKUCIICHHS,
ropenue). [lonsarue 06 oxcumax

CriocoOpl MosTy4eHHs KUCI0po/ia B
71a00paTOPUH U MIPOMBIIIIICHHOCTH.
[Ipumenenue kuciopoaa

TemnoBoit 3¢ ekt XuMuIecKoit
peaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM yPaBHEHHH, 3K30-
SHIOTEPMHUECKUX PEAKIIUIX

ToruuBo (HedTh, yroib U METaH).
3arpsi3HeHue BO3Ayxa, ClIOCOOBI €ro
MPEAOTBPAILICHUS

[IpakTuueckas pa6ora Ne 3 o teme
«ITonyuyenue u cobupaHue KHCIOPOaa,
HU3y4YECHUE Er0 CBOMCTB)

Bonopoa — snemMeHT u npocroe
BemecTBo. Haxoxaenue B mpupoje
duznyeckre 1 XUMHUUECKHE CBOICTBA
Bonopoaa. [Ilpumenenne Bogopoaa

TloHnsaTne o KUCIIOTaX U COIIX

CriocoObI moryueHus BOA0POia B
nabopaTopuu
[IpakTrueckas padota Ne 4 o Teme

«Ilomyuenue u cobrpaHue BOIOpoO/a,
U3yYEHHUE €ro CBOUCTBY

bu6moreka [JOK
https://m.edsoo.ru/ff0d4614

bubnuoreka [IOK
https://m.edsoo.ru/ff0d497a

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4790

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d50d2

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4{42




32

33

34

35

36

37

38

39

40

41

42

MossipHbIii 006EM Ta30B. 3aKOH
ABoraapo

Beruncnenus o6bpéma, KonuyecTna
BEIIIECTBA ra3a Mo ero U3BECTHOMY
KOJINYECTBY BELECTBA WIIN 00BEMY

Brruncnenns o06EMOB ra3oB o
YPaBHEHHUIO PEAKIIMKM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUHN I'a30B

dusznyeckue 1 XUMUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Toustue 00
WHJIUKAaTOpax

Bopna xak pactBoputens. HacbilieHHbIE
Y HEHACHIIICHHBIC PacTBOPHI. MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE

[IpakTryeckas padora Ne 5 o Teme
«ITpuroroBiieHue pacTBOPOB C
onpeAesEHHON MacCOBOM J10eH
PacTBOPEHHOTO BEIIECTBAY
KonTponbHas padora Ne2 mo teme
«Kucnopoa. Bogopoxn. Boga»
Oxcupsl: cocTaB, KnaccupuKanus,

HOMEHKJIaTypa

[Tony4yeHnue 1 XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHuUs: COCTaB, KJIaccu(pUKaIus,
HOMCHKJIATypa

bubmmorexa [JOK
https://m.edsoo.ru/ff0d542¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubnuoreka [JOK
https://m.edsoo.ru/ff0d5708

bubnuoreka [IOK
https://m.edsoo.ru/ff0d587a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubnuorexa [IOK
https://m.edsoo.ru/ff0d5eba

bubmmorexa [JOK
https://m.edsoo.ru/ff0d6342

but6mmoreka [IOK
https://m.edsoo.ru/ff0d664¢e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bubnuoreka [IOK
https://m.edsoo.ru/ff0d67ca




43

44

45

46

47

48

49

50

51

52

53

[TonyuyeHne U XMMHUYECKUE CBOMCTBA
OCHOBAaHUI

Kucnotsr: cocras, kmaccudukarus,
HOMEHKJIaTypa

[Tony4yenue u XuMHUYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATYpa,
CHOCOOBI NOJTYYCHHUS, XUMUUECKUE
CBOMCTBa

IIpakTuyeckas padora Ne 6. Pemienue
HKCHEPUMEHTAIbHBIX 33134 110 TeEMe
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCIMHECHUI

I'enetnueckas cBsI3b MCXKIY KilaccaMu
HCOPTraHNYCCKUX COCIMHEHHU

O0001IeHre U cCUCTEMAaTU3ALINS 3HAHUI

KonTponbnas padora Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
COETMHEHMIT"

[TepBbIe MOMBITKY KIaCCHUPUKAITAN
XUMUYECKUX AIeMeHTOB. [loHsaTHE O
IPYIIAax CXOAHBIX AIEMEHTOB
[Tepronnueckuii 3aKOH U
[Tepuoanueckasi cucteMa XUMHUYECKUX
anemenToB 1. . MenneneeBa

IIepuonsl, rpyniel, MOATPYIIIILI

bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [JOK
https://m.edsoo.ru/ff0dfee2

bubnuoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmmorexa [JOK
https://m.edso00.ru/00ad9474

but6mmoreka [IOK
https://m.edso0.ru/00ad9b7c

bu6moreka [JOK
https://m.edsoo.ru/00ad9a50

bu6moreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6moreka [JOK
https://m.edsoo.ru/00ad9ela

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ffa

bubmmorexa [JOK
https://m.edsoo.ru/00ada52c

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c




54

55

56

57

58

59

60

61

62

63

64

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 2JIeKTPOHHBIX 000JI0UEK
aTOMOB 3J1eMeHTOB [lepuoanueckoit
cuctemsl /. 1. MeHaeneeBa

XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA IO €ro MOJIOKEHUIO B
[Tepuonuueckoit cucreme /1. U.
Menneneera

3navenue [leproauyeckoro 3akoHa s
pa3BuTHUA HayKy U npaktuku. /. 1.
MenpeneeB — y4€HbIN, MT€Iaror U
rpaIaHuH

PesepBHeIil ypok. O600IICHHE 1
CUCTEMAaTH3aIHs 3HAHHIH /
Bcepoccuiickas mpoBepodHas paboTa
KonTponbHas padora Ne4 o Teme
«Ctpoenue atoMa. XMUMHUUYECKas CBA3b
/ Becepoccwmiickasi mpoBepodHas padboTa
DNEKTPOOTPUIIATEILHOCTh AaTOMOB
XUMHUYECKHUX 2JIEMEHTOB

HMonnas xumuueckas CBs3b

KoBanenTHas MoJIsipHasd XUMHUUYCCKasd
CBs3b

KoBanenTHas HCIOJISIpHAad XUMHUUYCCKas
CBA3b

CTeneHb OKHCIICHUS

bubmmorexa [JOK
https://m.edsoo.ru/00ada342

but6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bubnuorexa [IOK
https://m.edsoo.ru/00ada96¢e

bubnuoreka [IOK
https://m.edsoo.ru/00adb33c¢

bubmmorexa [JOK
https://m.edso00.ru/00adb486

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
https://m.edsoo.ru/00adac34
bubmuoreka [JOK
https://m.edsoo.ru/00adaab8
bubnuorexa [IOK
https://m.edsoo.ru/00adaab8

bubmmorexa [JOK




65

66

67

68

OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE
peakiuu

OKMCIINTEIIH ¥ BOCCTAHOBUTEIIN

PezepBHblit ypok. O0001IeHNE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
«Ctpoenue aroma. XUMHUYeCKast CBSA3b»

PeseprubIil ypok. O6001IeHNE 1
cUCTeMaTH3aIus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

https://m.edsoo.ru/00adae28

bubmuorexa [JOK
https://m.edso00.ru/00adb076

but6mmoreka [IOK
https://m.edso00.ru/00adb076

but6mmoreka [IOK
https://m.edso00.ru/00ad9cb2

bu6moreka [JOK
https://m.edsoo.ru/ff0d61c6




9 KUIACC

Ne
n/n

KoandyecTBO 4acoB

Tema ypoka KonTtpoJubHble
Bcero
padoThI

Ilepnonnueckuil 3aK0H.
[lepuoanueckas cucrema
XUMHYECKHX 3J1eMeHToB []. 1.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1
TIEPBBIX TPEX MTEPUOIOB

Knaccugukanus 1 HOMEHKIATypa

HEOPTraHUYECKHUX BEIECTB !

Buap XuMudeckoil CBSI3HM U THITBI |
KPUCTAJUTMYECKUX PEHIETOK

Konrtponsnas padora Nel mo teme

«IToBTOpeHue u yriayOaeHue 3HaHUIA 1 1
OCHOBHBIX Pa3iesIoB Kypca 8 Kiacca»

Knaccudukanus XuMHIeCKUX 1

peaKkIuii o pa3IuYHBIM NMPU3HAKAM

IToHATHE O CKOPOCTH XMMUYECKOU

peakuuu. [IoHATHE O TOMOT€HHBIX U 1

TCTCPOTCHHLIX PCAKIUAX
IlousaTre 0 XUMHUYECKOM PaBHOBCCHHU.

DaKTOpHbI, BIUAIOLIME HA CKOPOCTh 1
XUMHUYECKON peakiMy U TOJI0KEHNE

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

JJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bu6moreka [JOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bubmmorexa [JOK
https://m.edsoo.ru/00adb7e2

but6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuorexa [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6moreka [JOK
https://m.edsoo.ru/00adc28c




10

11

12

13

14

15

16

17

18

19

XUMHYCCKOI'O paBHOBECUA

OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE
peakuuu

Teopust 2IEKTPONIUTUIECKOU
nucconpanuy. CuibHbIC U crlaOble
AIIEKTPOJIUTHI

HonHble ypaBHEHHs peaKkuil

XHUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHUH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOIHAITTN
XHUMHYECKHE CBOMCTBA COJICH B CBETE
MpeICTaBICHHA 00
ANEKTPOIUTUYECKON AUCCOLMALINT

[TonsaTHE 0 ruxponU3e conen

O060011IEHNE U CUCTEMATU3AIIUS
3HAaHUHU

[TpaxTrueckas padota Ne 1.
«Pemenune 3KCIepUMEHTAIBHBIX
3a1a4»

KonTponbras padorta Ne2 mo Teme
«DJIEKTPOIUTUICCKAS TUCCOIIHAIIHS.
XHWMHUYECKUE PEAKIIMH B PACTBOPaX)»

OO01as XapakTepUCTHKA raJOreHOB.
XHUMHUYECKUE CBOMCTBA HA IIpUMEPE
XJIopa

Xnoposogopoa. ConsiHast KHCIIOTa,

bu6moreka [JOK
https://m.edsoo.ru/00adcade

bubnuoreka [IOK
https://m.edsoo.ru/00adcd68

bubnuorexa [IOK
https://m.edsoo.ru/00add448

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

but6mmoreka [IOK
https://m.edsoo.ru/00add8b2

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4

but6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6moreka [JOK
https://m.edsoo.ru/00addbfa

bubnuorexa [IOK
https://m.edsoo.ru/00addecO

bubmmorexa [JOK
https://m.edsoo.ru/00addfe2

bubmmorexa [JOK



20

21

22

23

24

25

26

27

28

XUMUYECKHUE CBOMCTBA, ITOJIyYEHUE,
IIPUMEHEHUE

[TpakTrueckas padota Ne 2 o Teme
«Ilonyuenue CoSTHON KUCIIOTHI,
H3y4eHHUE € CBOWCTBY»

Beruncienus no ypaBHeHHIM
XUMHUYECKHX PEAKIIHH, eCITH OJHMH U3
pEearcHTOB J1aH B U30BITKE

OO0m1as XxapaKTepUCTUKA JIEMEHTOB
VIA-rpynmnst

AnnotponHsle MOAU(UKALIUY CEPBI.
Haxoxnenue cepbl 1 €€ coeIMHEHU I
B IIpUpoJe. XUMUYECKHUE CBOWCTBA
cepbl

CepoBonopon, CTpoeHHe,
du3nyeckre 1 XMMUYECKHE CBOMCTBA
Oxkcunel cepsl. CepHast KUCIIOTa,
bu3nyeckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHHE

XUMHUYECKUE PEAKLIUH, JICKALLNUE B
OCHOBE MPOMBIIIJIEHHOTO CItoco0a
MOJTYYEHUSI CEPHOM KUCIIOTBI.
XUMHYECKOE 3arpsi3HEHUE
OKPY’KaOIIEeH Cpelibl COETUHEHUSIMHU
cepsl

Brrunciienne MaccoBoil 1071 BbIXOAA
MPOAYKTa pPEaKUU

OO01ras XapakTepUCTHKA 3JIEMEHTOB

https://m.edsoo.ru/00ade104

but6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6moreka [JOK
https://m.edsoo.ru/00ade488

bubnuoreka [IOK
https://m.edsoo.ru/00ade64a

bubmmorexa [JOK
https://m.edsoo.ru/00ade64a

but6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6moreka [JOK
https://m.edsoo.ru/00adea28

bubnuorexa [IOK
https://m.edsoo.ru/00adec8a

bubnuorexa [IOK
https://m.edsoo.ru/00adec8a

bubnuoreka [IOK




29

30

31

32

33

34

35

36

VA-rpynnsl. A30T, pacipocTpaHEHHE
B Iipupoje, puznveckue u
XUMUYECKHE CBOWCTBA

AMMHUak, ero pu3nvecKue u
XMMUYECKHE CBOWCTBA, MOJTyuYeHHE U
IIPUMEHEHNE

[TpakTrueckas padora Ne 3 o Teme
«ITomydyenne amMmmuaka, U3y4eHue ero
CBOMCTB»

A3OTHas KUCIIOTa, € Ppusnueckue u
XUMUYECKHE CBOWCTBA

Hcnons3oBaHue HUTPATOB U COJIEU
aMMOHHUS B KQUECTBE MUHEPAIbHBIX
yao0penuii. XumMuueckoe
3arpsA3HEHUE OKPY KAIOLIEH CpeIbl
COEIMHEHUSIMU a30Ta

dochop. Oxeun pochopa (V) u
dbocdopHas kucnota, pusndeckue u
XMMHUYECKHE CBOMCTBA, MOJYYEHUE

Hcnons3oBanue dpocdaTos B
Ka4yecTBE MUHEPAJIbHBIX y100pEHUH.
3arpsi3HeHue NPUPOJIHON CpeIbl
docharamu

VYraepon, pacipocTpaHEeHHE B
npupoze, Gu3n4eckue 1 XUMHYECKUe
CBOMCTBA

Oxkcuppl yrieposaa, ux Gu3nvdecKue u
XUMHUYECKHE CBOMCTBA.

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

but6mmoreka [IOK
https://m.edso0.ru/00adf004

bu6moreka [JOK
https://m.edsoo.ru/00adf180

bubnuoreka [IOK
https://m.edsoo.ru/00adf306

bubmmorexa [JOK
https://m.edsoo.ru/00adf518

bubmmorexa [JOK
https://m.edsoo.ru/00adf68a

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20

but6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bubnuoreka [IOK
https://m.edsoo.ru/00adfebe




37

38

39

40

41

42

43

44

DKonornyeckue npooIeMsl,
cBsA3aHHbIE C okcuaoM yraepoza (IV)

VYrosnHag KUCI0Ta U €€ COJIi

[TpakTuyeckas pabora Ne 4 o Teme
"[lTonyuyeHune yriaekucioro rasa.
KagecTBeHnHas peakius Ha KapOOHaT-

n

HOH

[TepBoHayanbHbIE MOHATHUS 00
OpraHMYeCKHX BEIIECTBAX KakK O
COEIMHEHUSX yTIepoaa

erMHI/Iﬁ Hn €ro COCANHCHUA

[TpakTrueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
«Baxneime HeMeTallIbl U UX
COCIUHEHUS

Kontponbnas padota Ne3 no teme
«Baxuelnnme HeMeTaJUIbI U UX
COEIUHEHU S

OO0m1as XxapaKTepuCTUKa XUMHIECKUX
AJIEMEHTOB — METAJLIOB.
Mertannudeckas cBsI3b U
MeTaJuIM4ecKasl KpucTajuinuecKas
pemérka. Pu3n4ecKue CBOMCTBA
METaJUIOB

XUMHUYECKHE CBOMCTBA METAJLIOB.

DJIEKTPOXUMHUYECKUH P
HanpsHKEHUH METaJIOB

but6mmoreka [IOK
https://m.edso00.ru/00ac006¢c

but6mmoreka [IOK
https://m.edsoo0.ru/00ac027¢e

but6mmoreka [IOK
https://m.edsoo.ru/00ac054¢e

but6mmoreka [IOK
https://m.edsoo.ru/00ae080a

but6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bubmuoreka [JOK
https://m.edsoo.ru/00ae0e18

bubmuoreka [JOK
https://m.edsoo.ru/00ae103e

bubmuoreka [JOK
https://m.edsoo.ru/00ael 156
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52
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54

55

56

O611e crocoObl MOTyYeHHS
MeTaiuioB. CrutaBel. BeiyuciieHust mo
YPAaBHEHUSAM XUMUYECKUX PEAKLIHM,
€CJIM OJIMH U3 PEareHTOB COJCPIKHUT
HpUMECH

IlousTue o KOppO31Hu MCTAJIJIOB

[llenouHple METaIIbI

Oxcuipl ¥ TUIPOKCHIBI HATPUS U
KaJIns

Ienouno3eMeabHbIE METAIbI —
KaJbIIUA U MarHuit

Baxxaelinme coeTMHEHUS KaJILIIUS

O060011IEHNE U CUCTEMATU3AIIUS
3HAaHUHU

JKEcTKkoCTh BOJBI U CIOCOOKI €6
yCTpaHEeHUs

[TpakTuyeckas pabora Ne 6 o Teme
"YKécTkoCcTh BOJBI U METO/BI €€
ycTpaHeHus"

AJTIOMUHAN

AmMpoTepHbIe CBOIICTBA OKCHJIA U
THJIPOKCUAA

Keneso

bubmmorexa [JOK
https://m.edsoo.ru/00ael156

bubnuoreka [IOK
https://m.edsoo.ru/00ael1278

bubnuorexa [IOK
https://m.edsoo.ru/00ae14b2
bubnuoreka [IOK
https://m.edsoo.ru/00ae14b2
bubmmorexa [JOK
https://m.edsoo.ru/00aecl5e8

but6mmoreka [IOK
https://m.edsoo.ru/00aecl5e8

bubnuorexa [IOK
https://m.edsoo.ru/00ac1886

bubmmorexa [JOK
https://m.edsoo.ru/00aelae8

bubmmorexa [JOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00aclc64

but6mmoreka [IOK
https://m.edso0.ru/00ac1d86
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60

61

62

63

64

65

66

67

OKcuIbI, THIPOKCHIBI U COJIU JKele3a
(IT) u xene3a (II)

O000111eHNE U CUCTEMATU3ALMS
3HAHUU

[TpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxneine MeTalIbl U UX
COEIMHEHUS

Brruucienust mo ypaBHeHUSIM
XUMUYECKHUX PEaKIUid, €CJIU OJIUH U3
PEareHToB JIaH B U30BITKE HITU
COZIEPKUT IpUMecH. Beruncienns
MacCOBOM J0JIM BbIXOJa NPOAYKTa
peakuuu

O0001IeHNE U CUCTEMATH3ALA
3HAHUHI

Konrponsnas padora Ne4 o reme
«Baxwueiine MeTalIbl M UX
COCIMHCHUS

BemectBa u MaTcepHraJibl B
MMOBCEIHEBHOM KM3HU YeJIOBEKA

XUMHYECKOE 3arpsi3HEHNE
OKPYXaIOIIEeH Cpebl
Ponb xumuu B perieHun

HKOJIOTHYECKUX MPOoOIeM

PezepaHblii ypok. O0o01eHue u
CHCTeMaTH3alus 3HAHUH

PesepBHeIit ypok. O000IICHHE 1

bubmmorexa [JOK
https://m.edsoo.ru/00ae35e6

bubnuoreka [IOK
https://m.edsoo.ru/00ae3de8

bubnuorexa [IOK
https://m.edsoo.ru/00ael1750

but6mmoreka [IOK
https://m.edsoo.ru/00ae3{50

bubnuorexa [IOK
https://m.edsoo.ru/00ae4270

bubmmorexa [JOK
https://m.edsoo.ru/00ae4270

but6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6moreka [JOK




cUCTeMaTHu3alus 3HaHu!
PesepBHbIil ypok. O600meHIE 1
CUCTEMAaTH3alus 3HaHUU

OBILEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

68

https://m.edsoo.ru/00adb33c¢

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KVIACC

Kon
MPOBEPSIEMOT 0
pe3yabTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

Ilo Teme: «HepBOHa‘IaJ'IBHBIe XHUMHUYCCKUC ITOHATH

pPacKpbiBaThb CMBICI OCHOBHBIX XHMHUYECKHMX [MOHSTHI: aToM,
MOJIEKYyJla, XHMHUYECKHUU OIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJAHOPOJHAs), BaJICHTHOCTD,
OTHOCUTCJIbHAsA aTOMHAaA W MOJICKYJIIpHAasA Macca, KOJIHMYCCTBO
BEIIECTBA, MOJb, MOJIIpHAas Macca, MaccoBasl JA0JSI XUMHUYECKOTO
JJIEMEHTa B COCAMHEHUHU, MOJISIPHBIM O00BEM, XUMHYECKas peakius,
KkinaccupuKaluysg — peakiuil:  peakuud  COCOUHEHHs,  peaKluu
pa3NOKEHUs, peaKkluu 3aMelICHHs, pEeakiuu OoOMeHa, JK30- U
SHJOTEPMUUYECKHE PEaKIMH, TEIUIOBOM 3P ¢eKT peakiuu, pacTBOp,
MacCoBaida O0JIA BEUIECTBaA (HpOHeHTHa}I KOHHCHTpaHHH) B paCTBOpPC
WTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHITHH U
MNPUMCHATH OTU MMOHATHA MPU OITMCAaHWK BCIICCTB U UX npeBpameHHﬁ
HCIIOJIb30BAaTh XUMHWYCCKYIO CHMBOJIMUKY [JIs1 COCTAaBJICHUSA q)OpMy.TI
BEIIECTB U yPaBHEHUN XUMHUYECKUX pEaKInn

packpbiBaThb CMBICII 3aKOHOB  COXPAaHEHHMS MacChl  BEIECTB,
MMOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJISIDHOTO —YyUYEHHS, 3aKOHa
ABoraapo

ONpeAeNATh BaJEHTHOCTh AaTOMOB  JJIEMEHTOB B  OWHApHBIX
COCANHCHUAX

KIacCU(UIUPOBATh XUMHYECKHE peakiuu (M0 YHUCIy U COCTaBYy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEITIOBOMY (D deKTy)

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

23

24

2.5

2.6

2.7

3.1

BBIYUCIIATH MACCOBYIO JOJJIO XHMHUYCCKOTO 3JJIEMCHTA II0 (I)OpMYJ'IC

COCOUHCHHS,
BBIUHCIIATH MAaCCOBYIO JIOJIIO BEILLIECTBA B PACTBOPE

MPUMEHSITh €CTECTBEHHOHAYYHBIE METOJbI TIO3HAHMS — HAOIIO/ICHUE,
W3MEpeHUe,  MOJCIHUPOBAHHME,  OSKCIEPUMEHT  (pealbHbll U

MBICJICHHBIN )
ITo Teme: «BaxHenmue npeacTaBUTEIM HEOPTaHUUECKUX BEILIECTBY

PaCKpbIBATb CMBICII OCHOBHBIX XHMHYCCKHUX MOHSATHH: OKCH I,

KHCJI0Ta, OCHOBAaHUC, COJIb

OMpCACIIATE NPHUHAMJIC)KHOCThL BCHICCTB K OHpGI[CHéHHOMy KJ1acCcy

coenuHeHui o popMyam
KJ1accu(UIUPOBaTh HEOPTAHUYECKUE BEIIECTBA

XapakTepU30BaTh (OMUCHIBATH) OOIMME XMMHYECKHE CBOWCTBA
BCIICCTB PA3JIMYHBIX KJIIACCOB, IMOATBCPXKAASA OIMMCAHUC IMMPUMCPaAMU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil

IIPOrHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'O COCTaBd, BO3MOXHOCTU IIPOTCKAHUA XHUMUUCCKHUX

MIPEBPALLEHUI B pA3TUUYHbBIX YCIOBUAX

CIeI0BaTh IPAaBWJIAM IIOJIB30BAaHUA XUMHUYECKOM IIOCYIOM W
1a00paTOpHBIM 000pYZOBaHMEM, a TaKXKe MpaBUiIaM OOpaleHUs C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUUSMU IO BBIIOJHEHHUIO
71a00paTOPHBIX XUMHMUYECKUX OIBITOB MO MOJTYYEHHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOAA), NPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMHUECKHUE SKCIIEPUMEHTHI 110
pacno3HaBaHUIO PpAacTBOPOB WIEJIOYEH W KHUCIOT C IIOMOIIBIO
WH/IUKATOPOB (JIaAKMYC, (heHONIPTaICHH, METUIIOPAHK U APYTHUE)
MIPOBOAUTH PAcU€Thl 110 YPAaBHEHUIO XUMUYECKOI peakiuu

ITo Teme: «llepuomuyeckuii 3akoH u Ilepuomnueckas cucrema
xumuueckux ssemeHToB J[. M. MenneneeBa. CTpoeHue aToMoB.
Xumnyeckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIIUID)
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH: SIpO aToMa,

9JICKTPOHHBIA CIIOM aroMma, aTroMHas OpOWTalb, paauyCc aroma,

XUMHYCCKAasA CBA3b, IOJIKIpHAd W HCIOJIKIpHAd KOBAJCHTHAA CBA3b,



3.2

33

3.4

3.5

3.6

3.7

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

1.1

QJICKTPOOTPULATCIIBHOCTh, HWOHHAsA CBA3b, HOH, KA4THOH, aHUWOH,

CTCIICHb OKHCJICHHUA
K.HaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKHUEC DJICMCHTBI

OIMCHIBATh M XapaKTepu3oBaTh Tabnu4Hyio ¢opmy I[lepuoandeckoit
CHCTEMBbl XMMHYECKHMX DJIEMEHTOB: pa3iuyaTh IOHATUS «IJIAaBHAs
noarpynmna (Arpynma)» u  «mobounas mnoxarpymnma (brpymnma)y,

«MaJible» U «OOJIBIIHE) NEpUOAbI

packpeiBaTh cMbich Ilepmogmueckoro 3akona J[.M. MeHnneneena:
JEMOHCTPHUPOBATh MOHUMAHHUE TIEPUOINYECKON 3aBUCUMOCTH CBOICTB
XUMHWYCCKHUX DJJICEMCHTOB OT HUX IIOJOXKCHHSA B HCpHOILH‘IGCKOﬁ

CHUCTCMC

COOTHOCUTh  0003Hau€HHUs, KOTOpble HUMEITCI B  Talnuue
«lleppoguyeckass  cucreMa  XUMUYECKHX  dineMeHTtoB .M.
MeHneneeBa» C YHMCIOBBIMHM XapaKTEPUCTUKAMHU CTPOECHUS aTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsj sapa, oOluee YuciIo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IO?IM)

OIIPCACIIATD CTCIICHb OKHUCICHUA 3JICMCHTOB B 6I/IHapHBIX

COCTUHEHUIX

OMpEeNEeNsATh BUJ XHUMHUYECKOM CBsi3U (KOBaJEHTHAs W HMOHHAs) B

HCOPraHNM4YCCKUX COCANHCHUAX

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATbI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111ero 00pa30BaHus

IIo Teme: <<BGH_ICCTBO U XUMHUYCCKas pCaKkus»

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IIOHATHUH: pacTBOp,
ANEKTPOJIUTBI, HEIJIEKTPOIMUTHI, 3IIEKTPOJUTHYECKAs] AUCCOLUALIMS,
peakiMy MOHHOro OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHCIIMUTEIbHOBOCCTAHOBUTEIbHBIE peakuuu, OKHCIIUTEIb,
BOCCTAHOBMTENIb, OKHCIIEHUE M BOCCTAaHOBJICHUE, aJUIOTPOIMI,
aM(pOTepHOCTh, = XHMHUYECKas  CBA3b  (KOB&JIEGHTHAs, HWOHHaf,

MeTaJlyIn4yecKas), KpUCTAJNIMYecKas pemérka, CIUlaBbl, CKOPOCTb



1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

3.2

XUMHUYECKOM peaknumn

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH H

NPUMCHATH 3TU MMOHATHUA NIPU OIIMCAHNUU BCIICCTB U UX HpeBpaHleHHf/'I

COCTAaBJIAATh YPABHCHUA BHGKTpOHHTH‘IeCKOﬁ Jucconann KHCIIOT,
IET0YEe W COJICH, TOJHBIE M COKpalIEHHbIE YpPAaBHEHHS PpPEaKIMil

HOHHOr0 00OMeHa

PAaCKpbIBaATh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKLII/Iﬁ

MOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OaJlaHCa STHX peaKuit
MIPOBOAUTH PacU€Thl 110 YPAaBHEHUIO XUMUYECKOI peakluu

Ilo temam: «Hemeramnel U ux COCIUHCHUA» U «MeTamiel 1 HBX

COCIUHCHUI»

XapaKTEePU30BaTh (OMUCKHIBATh) 00IINE U CTICTIM(UIECKIE XUMUIECKUE
CBOMCTBa IMPOCTBIX M CJIOKHBIX BCHICCTB, MOATBCPIKIAsA OIHNCAHUC
MpUMEPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX

XUMHYECKHUX PEAKIUI

COCTAaBJIATbL YPABHCHUA peaKHI/Ifl, MNOATBCPIKAAIOIUX CYHICCTBOBAHUC

TCHETUYSCKOM CBSI3U MCXKIY BEHICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHMUI,
BO3MOXHOCTH NPOTCKAHHUA XHUMHUUYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSAX

CIEeIOBAaTh IpPAaBWJIAM  IIOJIB30BAHUSA XUMHUYECKOM IIOCYIOM W
1a00paTOpHBIM 000pYyZOBaHMEM, a TaKXKe MpaBUiIaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUUSMU IO BBIIOJHEHHUIO
1a00paTOPHBIX XUMHMUYECKUX OIBITOB MO MOJTYYEHHUIO M COOUpPAHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHAaKa U YTJIEKUCIIOro ra3a)

MPOBOANTh PEAKIMH, MOATBEPXKJAIOIIME KAYECTBEHHBIH COCTaB
pa3IUYHBIX BEUIECTB: pPAaCHO3HABATh ONBITHBIM NYTEM XJIOpUA-,
Opomua, woamnm, KapOonar, ¢ocdar, cwimkar, cyibdar,
TUIPOKCUINOHBI, KaTHOHBI aMMOHHS, MOHBl M3YyYEHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEILIECTB

ITo Teme: «XuMus U OKpY’KaOILIAsl Cpeaay

packpblBaTh CMBICI OCHOBHBIX xumuueckux mnonarui: ITIK
BEIIECTBA; KOPPO3Hs METAIUIOB

INPUMCHATL OCHOBHLIC OIICpaluu MBICITUTEIbHOMN JACATCIIBHOCTH —



aHaIU3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMAaTHU3alINIo,
BBISIBIICHUE TPUYUHHO-CICJICTBEHHBIX CBSI3€M — Uil HW3y4CHHS
CBOMCTB BEIIECTB M XHUMHUYECKHX pEaKIMii; eCTECTBEHHOHAYUYHBIE
METOJIbI TIO3HAHUS — HAONIOJCHUE, W3MEpPEHUE, MOJICITUPOBAHUE,

HKCHEPUMEHT (peasbHbI U MBICIIEHHBIH )



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

8 KUIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

[TepBoHayanbHBIE XUMUYECKUE TTOHSATUS

IIpenmer xumun. Ponp XUMHUM B KU3HU 4YelIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

ITonsarue o MCTOAaX IO3HAHUA B XUMHHU. Yucteie BCIICCTBA U CMCCH. CnocoObl

pasaeneHus cMecen

ATOMBI © MOJICKYJIBI. Xumuueckue daeMeHThbl. CHMBOJIBI  XUMHYECKHX

JJICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’IGKyanHOG YUCeHUC

XuMuueckas (1)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTraBa BCIICCTB. OtHocHuTenLHAS aTOMHasn Macca.
OTHOCHUTENLHASA MOJICKYJISIpHAdA Macca. MaccoBas 7071 XMMHUYECKOT'0 3JIEMEHTAa

B COCAUMHCHNU

KomnuectBo BemectBa. Monb. MoisipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YMCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo ¢dopmyrnam

XUMHWYCCKUX COGILI/IHGHI/Iﬁ

DuU3NYECKUE U XUMHUYECKHE SIBIICHUSA. XUMUYECKas peakuus U €€ MPHU3HAKU.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMHUECKHe ypaBHeHUs. Kinaccudukarus

XUMHUYECKHUX PeaKIuii (COeTMHEHUS, Pa3TI0KEHUs, 3aMEIICHUs, 00MEHA)

XHUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCY0U, C PaBUIIaMU
pabotel B Jjaboparopur U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opysoBaHHWEM, H3y4YeHHE U OMUCaHUe (UINYECKUX CBONCTB 00pa3IoB
HEOPTraHWYECKHX BENIECTB, HaOmoAcHUE (u3ndeckux (TUIaBICHUE BOCKa,
TasHHE JIbJIa, PACTUPAHHUE caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUs BOJIbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, [pOKAJIMBaHWE METHOM  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCJIOTOW) SIBJICHWH, HAONMIOJEHUE W ONHCAHHE
NPU3HAKOB TMPOTEKaHWsS XUMHUYECKHMX peakuuid (pa3jioxeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCJIOTBI C XJIOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(Il) mpu HarpeBaHwu, B3aMMOJICHCTBHE Keje3a ¢ PaCTBOPOM

comu meau(1l), m3ydenue crnocoOoB pazmeneHus: cMecei (C MOMOIIbI0 MarHUTa,



2.1

2.2

23

24

2.5

2.6

2.7

2.8

29

¢uipTpOBaHMEe, BBINAPUBAHHME, NUCTHUIALUA, Xpomarorpadus), MpoBeaeHUe
OUYMCTKU MOBAPEHHOM cOM, HAOJIIOIEHUE U ONTUCAHUE PE3YJIbTaTOB MPOBEACHMUS
OMbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI MAacChl, CO3[JaHME Mojelei

MOJIEKYJ (I1apOCTEPIKHEBBIX )
Baxneimue npeacTaBUTeIN HEOPraHUYECKUX BELECTB

Boznyx — cmecek razoB. CoctaB Bo3myxa. Kucmopon — sieMeHT U mpocTtoe
BeniecTBo. HaxoxkmeHue kuciiopona B mpupone, GU3NIECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropenus). Okcunsl. [Ipumenenue kucimopona. CrocoOsl
NOJYYCHUsT KHUCIOpoJa B JIA0OpaTOPUM W MPOMBINUICHHOCTH. KpyroBopor

Kuciopoaa B npupojae. O30H — aioTponHas MoIU(pUKAIUS KHCIOpoaa

TennoBoil >3 PekT XUMUIECKOI peakluu, TEePMOXUMUYECKHE YPABHEHUS, 3K30-
U DHIOTEPMUYECKUE PeaKIMK. TOIINBO: yroyib U METaH. 3arpsi3HEHUE BO3/AyXa,

yCHUJICHHE TapHUKOBOT0 3(h(pekTra, pazpylieHne 030HOBOTO €05

Bonopon — snemeHT M npoctoe BemiecTBO. HaxoxkneHwe Boaopoaa B MPHPOIE,
du3MUecKre W XWMHUUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI ITOyUYCHUSI.

Kucnotsl u conmu
MonspHbiii 00bEM ra3oB. Pacu€Thl M0 XUMUYECKUM YpaBHEHUSIM

®dusznyeckue CBOMCTBA BOAbl. Boma kak pacTBoputTenb. PacTBOpBL.
Haceoliennbie 1 HEHACBILLIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEILIECTB B BOJE.
MaccoBass 107 BellecTBAa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Mpupojie U B XKU3HU uenoBeka. Kpyrosopor
BOABI B TpUpOJE. 3arps3HeHHe NpUpPONHBIX BoA. OxpaHa M OYHCTKA
MPUPOJIHBIX BOJ

Knaccudpukanus wnHeopranmueckux coeaumnenuid. Oxcuapl. Kmaccuduxamms
OKCHJIOB:  coJieoOpasyromue (OCHOBHBIE, KHCIIOTHBIE, aM(oTepHbIe) U
HeconeoOpazyromue. Homenkmarypa okcuaoB. Du3nueckue U XUMHYECKHE

cBoiicTBa OKCUAOB. [lomyueHne okcuaoB

OcHoBanust. Knaccudukanust ocHoBaHuM: WIENOYM M HEPACTBOPUMBIE
ocHoBaHMA. HomeHKknatypa ocHoBaHui. Pu3nyeckre U XMMUYECKUE CBOMCTBA

ocHoBaHuil. [lomydyenne ocHOBaHMM

Kucnorsl. Knaccugukanus xucinor. Homenknatypa kucior. dusmueckue u
XMMHMYECKHE CBOWMCTBAa KHUCIOT. Pan aktuBHoctu MetawuioB H.H. bekerosa.
[Tonyuenne kucior

Comu. Homenknarypa coneil. ®@uznueckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit
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I'eneTnueckas cBs3b MECKAY KiIaCCaMU HECOPTaHNYCCKUX COCJIMHECHU I

XUMHYECKUH  DKCIIEPUMEHT: KAayeCTBEHHOE ONpPENEJICHUE  COACpPKaHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHHE U H3YyUYECHHUE
CBOICTB KHCJIOpOJa, HAOIIOEHNE B3aUMOACHCTBHS BEIIECTB C KUCIOPOJIOM H
YCJIOBHSI BOBHUKHOBEHUSI U MPEKpalleHUs] TOpeHHs (1oxKapa), 03HaAKOMIICHHE C
oOpa3lilaMu OKCHJOB U ONHMCAaHME WX CBOICTB, MOIy4YeHHE, coOupaHue,
pacro3HaBaHHe W HW3yueHHE CBOWMCTB BOJIOpOJa (TOPEHME), B3aMMOJCHCTBHE
Bozopoaa ¢ okcugoMm Meau(Il) (BO3MOXKXHO HMCIIOIB30BaHKME BHIEOMATEPHATIOB),
HaOrosieHne O00pasloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHs BELIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aWMOJCWCTBHE BOJbI C MeTa/llaMu (HAaTpUEM U KaJbI[EeM)
(BO3MOXKHO HCIIOJIb30BaHHE BHJCOMATEpUANIOB), OINpEACICHUE pPacTBOPOB
KUCJIOT U IIEJIOYeH C TOMOIIBI0 HMHIMKATOPOB, HCCIEJOBaHHE O0pa3loB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOJIOJEHUE H3MEHEHUS
OKpacCKM HHJMKaTOpPOB B pPAacTBOpPAaX KHCIOT M IIEJIOYEH, H3ydeHUe
B3aumojeiictBusi okcuga meau(ll) ¢ pactBopoM cepHOW KHUCIOTBI, KHUCIOT C
METaJUIaMH, PEakIMii HEUTpaIM3aliu, TOJTy4Y€HHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOr0 MeTajula JAPYyT'MM M3 pacTBOpa COJM, pELICHHE
SKCHEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHeline Kiacchl HEOPTaHMYECKUX

COEIUHEHUN

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKUX AIIEMEHTOB
J.1. MenneneeBa. CtpoeHre aToMoB. XUMUYeCcKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PECAKITUN

[lepBble MOMBITKM KJIacCU(UKALUU XUMHUYECKUX »dieMeHTOB. [lonarue o
rpynnax CXOJHBIX AJIEMEHTOB (ILIE€JOYHBIE U IIEIOYHO3EMENbHbIE METAJUIbI,
rajJloreHbl, MHEPTHbIE Ta3bl). DJIEMEHTbI, KOTOphle 00pa3yroT am@oTepHbIe

OKCHUABI U TUAPOKCHUIbI

[Iepnoanueckuit 3axoH. [lepuoguueckas cucreMa XUMHYECKUX 31eMeHTOB JI. 1.
Menpeneesa. Kopotkonepuonnas " JUIMHHOIIEPUOAHAS (dopMbl
[Iepnognueckoit cucrembl xumuueckux anementoB .M. Menaeneesa.
[Tepuogsl u rpynmnel. OU3UYECKUI CMBICI MHOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

Crpoenne atomoB. CoctaB aToMHbIX sanep. M3ortonbl. Dnexkrponsl. CTpoeHHe

JNEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHYECKHUX DIIEMEHTOB
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ITepuonnueckont cucremsl .M. Menaeneesa. XapakTepuCTUKA XUMHUYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoii cucreme [I.1. Menneneena

3aKOHOMEPHOCTH HM3MEHEHHUsl pajadyca aTOMOB XMMHMUYECKHUX DIIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpPyNINaM M IEPUOJAM.
3nauenue [lepuonmueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUSI HayKu W npakTuku. J[.M. MennaeneeB — y4€HbId U

rpakJaHuH

Xumnueckass cBsizb. KoBaneHTHas (moJsipHass M HEMOJIApHAsi)  CBS3b.

QHCKTpOOTpI/IHaTeHBHOCTB XHUMHYECKHX dJIeMeHTOB. MloHHas CBI3b

Crenenpb okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pcaKkuuu. HpOH@CCI)I

OKHCJICHHS M BOCcCTaHOBJICHUA. OKUCINTEIN U BOCCTAHOBUTEIIH

XUMHUYECKU OKCIICPUMCHT: HU3YYCHHC o6pa3u0B BCIICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIC TUAPOKCHAA IUWHKAa C paCTBOpaMu KHUCIOT H
menoqeﬁ, MMPOBCACHUEC ONBbITOB, WIJIFOCTPUPYIOMUX MPUMEPBI OKUCIIUTCIIbHO-

BOCCTAHOBUTEJIbHBIX peakluil (frOpeHue, peakliuu pa3ioKeH!sl, COeITUHEHUS)

IIpoBepsieMblii 31eMEHT COACPKAHUA

BemecTtBo 1 xumnueckas peakuus. Ilosropenne

[Iepnonnueckuit 3akoH. Ileprnoanyeckas cuctema XuMu4eckux anemenTos J1.1.
MenpeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
XUMHUYECKHX JJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kajlus, KalbLUi MU HX
COCIMHEHUII B COOTBETCTBUM C IOJIO)KEHHEM 3JIEMEHTOB B llepnonnueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THIBl KPUCTAUIMYECKUX
pEETOK, 3aBUCHUMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEILIETKU
U BUJa XUMUYeCcKoM cBs3u. Knaccudukanus 1 HOMEHKJIaTypa HEOpraHM4eCKUX
BEIIECTB (MEXIyHapOo[Has U TpUBHAJIbHas). XUMUYECKHE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3IM4YHBIM  KJIACCaM  HEOPraHWYECKHX COCIMHEHHH,

TE€HETUYECKas CBsI3b HEOPTaHUYECKUX BEILIECTB
Krnaccudukanys XuMu4ecKuxX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YYacTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo

H3MCHCHHUIO CTENICHEH OKMCICHUS XHMHYSCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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110 y4acTuro KaTanmaTopa). OK30- u SHAOTCPMHUYUCCKUC pcaknuu,

TCPMOXUMHNYCCKUEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHYIECKOM pcakuuun

[Tonatue 00 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. IlonsTue o
TOMOT€HHBIX U TeTePOTEHHBIX peakuusax. [IoHATHe 0 XUMHYECKOM PaBHOBECHH.
@DakTopbl, BIUAIONIME HA CKOPOCTh XHMHYECKOW pPEAaKIMHU U TOJOXKECHHE

XUMHYECCKOI'0 paBHOBECHUSA

OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIC peakuuu, JNEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu.  CocTaBiieHHME  ypaBHEHMMU
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKUUN C HUCIOJIb30BAaHUEM METOJA

ANEKTPOHHOTO OanaHca

Teopus 3JEKTPOIUTHUECKON AUCCOLMAIMU. DJIEKTPOIUTHl U HEAIEKTPOIUTHL.
Karuonsl, annonsl. MexaHu3M JUCCOLMALIMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xummuueckoi cBsa3u. CteneHb quccouuanuu. CUIIbHBIE U clladble dEKTPOIUTHI.
Peakiiun nonHoro obmeHa. YcClIOBUS MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE W COKpAUIEHHbIE HMOHHBIE ypaBHEHHUs peakuuil. CBOICTBAa KHCIOT,
OCHOBaHMH U COJE€l B CBETE NPEACTaBICHUH OO0 3IEKTPOIUTUYECKOU

Aucconnuanuu. KauecTBeHHEBIE pCaKknu Ha NOHBI. ITonstue o TUapOJInN3C conen

XVUMHWYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPHUCTAJUIMYECKUX
pEemETOK HEOPTaHWYECKUX BEUIECTB — METAUIOB M HEMeTauioB (rpadura u
amMasa), CIIOKHBIX BEIIECTB (XJIOpHIA HATpUs); MCCIEIOBAaHHE 3aBUCHUMOCTH
CKOPOCTH XWMHUYECKOM peakIuu OT BO3ACUCTBUS PpaA3IMYHBIX (PAKTOPOB;
UCCIIEIOBAaHNE  DIICKTPOIIPOBOJHOCTH  pAacTBOPOB  BEIECTB,  Ipolecca
IUCCOLMAUM  KHCJIOT, Inenodeil M coiel (BO3MOXHO HCIOJIB30BaHUE
BU/ICOMATEPHAIOB); TPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIMX IPHU3HAKU
MPOTEKaHHs peakluii HOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BHIIEICHUE Tra3a,
00pa3oBaHUE BOJIbI); OIBITOB, WIUTIOCTPUPYIOIIUX TPUMEPHl OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEAaKIMN (FOpEHHE, PeaKlUu DPa3JIoKEHUs, COCIUHEHUs);
pacro3HaBaHHE HEOPTaHWYECKUX BEUIECTB C TIOMOIIBbIO KAYECTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramnsl u ux COCAUHCHUA

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHsS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue u (pu3ndeckue CBOMcTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHUMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3auMozelcTBUE C MEeTallllaMM, HEMETallaMM, IIeao4aMu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHE CBOWMCTBA, MOTyUYeHue, NpuMeHeHue. /lelictrue
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XJIOpa U XJIOPOBOAOpPOZAa Ha OpraHHU3M YCJIOBCKA. Baxneiime XJIOpUAblI U HUX

HAaXO0XJEHUE B IPUPOJIE

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapakTepHble cTeneHn okuciaeHus. CTpoeHue u pusnueckure cBoiicTBa
MPOCTBIX BEIIECTB — KHCIOPOJAa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAIMU
KUCJIOpOoJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOM, CTPOCHHE,
¢usnyeckue M XUMHUYECKHe CBoWcTBa. OKCHIBI Cepbl KakK MpPeICTaBUTENN
KHCIIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XUMUYECKHUe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJIy4YeHHUs] CepHOU
kucnotThl. Ilpumenenne. Conu cepHOM KHUCIIOTBI, KaUECTBEHHAs PEaKIMs Ha
cynbdaT-uoH. Haxoxxaenue cepsl U €€ COCIMHEHHH B MPUPOJE. XUMHUECKOE
3arpsiI3HEHUE OKPYJKAIOUIEH Cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JT0K[H,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MpeA0TBpaIleHUs

OO6mas xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUA. A30T, paCIpOCTPaHEHUE B IPUPO/IE,
¢dbuzmvecKkre U XuMHIeCKre cBoicTBa. KpyroBopotT a3ora B mpupoje. AMMHUAK,
ero ¢u3MvecKue W XMMHUYECKHE CBOICTBa, MmojyyeHHe W npuMmeHeHue. Comnu
aMMOHHMSI, UX (U3NYECKHEe ¢ XUMHYECKHE CBOMCTBAa, NpPUMEHEHHE.
KauecTBenHas peakiusi Ha HOHBI aMMOHHUA. A30THasi KUCJIOTa, €€ MONyueHue,
¢u3nveckne W XUMHUYECKHE CBOMCTBa (0OIME KaK TpeACTaBUTENs Kiacca
KHCIOT U crnenuduyeckue). Vcnonp3oBaHne HUTPATOB M COJNEH aMMOHHS B
KauecTBE MHHEpAIbHBIX yJ00peHui. XUMHUYECKOE 3arpsi3HEHUE OKpY Karole
Cpellbl COETUHEHUSMH a30Ta (KUCIOTHBIE JOXIH, 3aTPS3HEHNUE BO3AyXa, TTOYBBI

1 BOJJOEMOB)

®ocdop, amrorpornHsie Momudukanuu (Gocdopa, husnUecKkre U XUMHUIECKHE
cBoiictBa. Oxcun ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOMCTBa, mosydyeHue. Mcmonb3oBanue docdaroB B kauecTse

MUHEpaJIbHBIX YA00peHHi

OO6mas xapaktepuctuka srneMeHToB [VA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJEepoJ, aJlJIOTPOIIHbIE
Moau(UKaAIMK, paclpocTpaHeHHEe B NpUpoJe, (PU3UYECKHe U XUMHUYECKUE
cBoiictBa. Aacopbuus. Kpyrosopor yriepona B mpupoae. OKcuabl yriieposa,
X (QuU3nYecKkue MU XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBHIE OPraHU3MBbI,

MOJIYUCHUC U TIPUMCHCHUC. OKOJIOTTYECKHE HpO6JICMI:I, CBA3aHHBIC C OKCHUJOM
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yraepoaa(lV); rumoresa rmo0aibHOrO MOTEIUICHUS KIWMaTa; MapHUKOBBIN
a¢dekr. YroipHas KuCIOTa W €€ CONMM, WX (U3HYSCKHEC U XUMHUYCCKUE
CBOWCTBa, MOJy4YCHUE M TpUMeHeHue. KauecTBeHHAs peakiusi Ha KapOOHAT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIHIIMHE, MPOMBIIIICHHOCTH U

CEJIBbCKOM XO03sHCTBE

[TepBoHavanbpHBIC TIOHATHS 00 OPraHMYECKUX BEIICCTBAX KAaK O COCIMHECHHSIX
yriaepona (MeTaH, 3TaH, 3TWIEH, AalETWUJIEH, 3TaHOJ, TJIUUEPUH, YKCYCHas
kuciora). MIx cocraB m xumudeckoe cTpoeHue. [loHsTHe O OHMOJIOTHYECKH
BKHBIX BEIECTBAX: XHUpax, OENKax, yriaeBoJaXx — W WX POJIU B KHU3HU
yeJaoBeKa. MarepuaabHOEe E€JUHCTBO OPraHUYECKMX M HEOPraHWYECKUX

COEIMHEHUN

Kpemuuii, ero ¢usnyeckue ¥ XHMHUYECKHE CBOMCTBA, TMOJIY4YCHHE U
npumenenue. CoenuHeHus KpemMHHUs B mpupoge. OOmiue npeactaBieHus oo
okcuye kpemHus(IV) u kxpemaneBoii kucinore. CHIMKATHI, UX UCTIOJIH30BAHUE B
ObITY, METUIIMHE, IPOMBIIUICEHHOCTH. BajkHele cTpouTenbHble MaTepHalbl:
KepaMuKa, CTEeKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobremsbl Oe3omacHOTO

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCﬂHeBHOﬁ KHU3HHU

XUMHUECKUH HKCHEPUMEHT: H3y4YeHHE OO0pa3loB HEOPTraHMYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; ITPOBEIECHUE KAYECTBEHHBIX PEAKLUN HAa XJIOPHUI-
MOHBl W HaONIOJIEHWE MPU3HAKOB WX MPOTEKAHUS; OMNBITHI, OTPAKAIOLIUE
¢u3nyeckne 1 XMMUYECKHE CBOWCTBA raJIor€HOB M UX COEJUHEHUH (BO3MOYKHO
WCTIOJIb30BAaHUE BHICOMATEPUANIOB); O3HAKOMIICHHE C O0pa3laMu XJIOPUIOB
(ranoreHu10B); O3HAaKOMJICHME C oOpasuamu cepbl U €€ COeIMHEHUSIMHU
(BO3MOXXKHO  HCIIOJIb30BaHME BHJEOMATEpHANIOB); HAOIIOJCHHWE TMpolecca
o0yrnMBaHUs caxapa MoJi ACHCTBUEM KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI;
M3yYeHUEe XMMUYECKHX CBOMCTB pa30aBICHHOW CEpHON KHCIIOTHI, MPOBEICHHE
KayeCcTBEHHOW peakuuud Ha Ccyiab(paT-uoH M HaAOIIOACHUE TMpHu3HaKa e€
MPOTEKAHUS; O3HAKOMIIEHHE C (PM3NIECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COEMHEHUI (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEpUaANoOB), oOpa3laMu
a30THBIX U GOoCPOPHBIX YAOOPEHUH; TOTyYeHHE, COOMpaHne, paclio3HABaHUE H
U3y4YCHHE CBOMCTB aMMHaKa; IIPOBEJCHUE KAa4EeCTBEHHBIX pPEaKUUi Ha HOH
aMMOHUS W (QochaT-MOH ¥ U3yYEHHE TPU3HAKOB WX MPOTCKAHHSA,
B3aUMO/ICIICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C ME/bI0 (BO3MOYKHO
WCIIOJIb30BAaHNUE BHJIEOMATEPUAIOB); HU3YUYEHHE MOJENEH KPUCTAIIMUYECKUX
pemwéTok anmasza, rpadura, ¢QyiepeHa; O3HAKOMIJIEHHE C  IPOLECCOM

afcopOLMU pacTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
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MIpoOTHUBOra3a; IIOJIYyUCHHUC, CO6I/IpaHI/Ie, pacrio3HaBaHUEC U HU3YYCHHC CBOMCTB
YIJICKUCIIOrO Tasa; MPOBCACHHUEC Ka4YC€CTBCHHBIX peaKquI Ha Kap6OHaT- u
CUJIMKAT-UOHBI W HU3YUCHHUC IIPHU3HAKOB HX I[MPOTCKAHUA; O3HAKOMIJICHUC C
HpOHYKHHGﬁ CHIITMKATHOM IMPOMBIIIJICHHOCTH; PCIICHHUEC OSKCIICPUMCHTAJIbHBIX

3aj7a4 no TeMe «Bakaeue HeMeTallJIbl U X COSIMHEHMSI
MeTamiasl 1 uX COCAUMHECHUA

OO01mas xapaKTepuCTUKa XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxkenuss B Ilepuonuueckoil cucreMe XUMHUYECKHX dieMeHtoB 1.
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHre MeTalliioB. MeTtaniuyeckasi CBs3b U
MeTalyIn4yecKkass KpHUCTaUIMYeCKas PpelETKa.  DJIEKTPOXUMUYECKUU  psf

HanpsH>KEHUA METaJIOB

dusnyeckue U XUMUYECKUE CBOICTBa MeTa/uioB. O0IKe croco0bl MOIyYeHUs
MeTaoB. [IoHATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Kopposun. CrutaBbl (CTallb, 9yTyH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

6BITy " IPOMBIIUJIICHHOCTH

[lenouynsle MeTamibl: nonoxkeHue B Illepuonndeckoil cuctemMe XMUMHYECKUX
anemeHToB [[.MI. MeHaeneeBa; CTpoeHHE UX aTOMOB; HaXOXKJICHHUE B MPHUPOJE.
duznyeckue 1 XUMUIECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCHIBI U
THUAPOKCHUABI HATPUA W KaJlus. HpI/IMeHeHI/IG ICJIOYHBIX MCETAJJIOB MU HUX

COEeIMHEHUN

Illenoyno3eMenpHbIe  METajaabl MarHui W KaJdblUi: MOJIOKEHHE B
[Iepuonnueckoii cucreme XUMUYECKUX 3i1eMeHToB [[.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXXJIeHWEe B mpupoje. Pu3MyecKue U XUMHUYECKHE CBOMCTBA
MarHus M Kaiublivs. BakHeiinive coeauHeHus Kainblus (OKCHA, THIPOKCHU],

conn). XKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS

AmoMmuHMil: monoxeHue B Ilepuomnyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
JI.11. MenneneeBa;, cTpoeHUE aroma; HaxoxkiacHue B mpupone. dusnueckue u
XUMHYECKHUE CBOMCTBA aFOMUHMA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHUIA

AJIFOMHUHUA

Keneso: nonoxenue B [lepuoguueckoil cucreme xumuyeckux snementos J1.1.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXICHHE B mpupoje. DPuU3HMYECKHE U
XUMUYECKHE CBOMcTBa kene3a. Okcuabl, THAPOKCUIb U conu xkene3a(ll) u

xenes3a(lll), ux cocras, cCBOMCTBA U TIOJIyYCHUE

XUMUYECKUMN SKCIICPUMCHT:. O3HAKOMIICHHE C O6paSIIaMI/I MCTAIJIOB M CIIJIaBOB,

Hnux (I)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YYCHUC PC3YyJIbTATOB KOPPO3HWU MCETAJIJIOB



4.1

4.2

4.3

(BO3MOXKHO HCIIOJIb30BaHME BUJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aUMOJICHCTBUS OKCHJA Kajblldd ¢ HATpus C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHNE BHUJAEOMATEPUAJIOB); HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI;
mporecca TOpPEHUs Kejle3a B KUCIOopoAe (BO3MOXXHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHUS KAaYECTBEHHBIX PEAKIUil HAa HOHBI
(Maraus, Kanbius, amroMuHus, nuHka, sxkeneza(ll) u sxemesa(Ill), memu(Il);
HaOJI0/IEHNE U OMMCaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHU MOHAMH HATpHS,
Kaiuss ¥ Kajnblusa  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUJIEOMATEpPHUAJIOB);
ucciaeqoBaHue aM(OTEPHBIX CBOMCTB THUAPOKCHAA QIIOMUHHUS W THIPOKCHAA
LMHKA; pelIeHUE HKCIIEPUMEHTANIbHBIX 3a]1a4 10 TeMe «BakHeline MeTalibl 1

WX COCAMHEHUS»
XUMUA U OKpY’Karomas cpeaa

HoBbie maTepuanbl U TexHOJOTHM. BelmiecTBa U maTepualnbl B MOBCEIHEBHOMN
KU3HM YesloBeKa. XUMHUS U 3/10pOBbe. be3omacHoe Ucroab30BaHue BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoimp NMpu XUMHYECKUX OXKOTaxX H

OTpaBJICHUAX

OCHOBBI ~ JKOJIOTMYECKOW  IPAaMOTHOCTH.  XHUMHYECKOE  3arpsA3HCHHE
okpyxaromiert cpenpl [1/IK. Ponp XuMuu B pelieHUH 3KOJIOTMYECKUX MPoOIIeM.
[IpuponHble HCTOYHMKH YTJIEBOAOPOAOB (yroyib, NPHUPOJIHBIA ra3, HedTh),
MPOAYKTHI UX NIEPEePadOTKH, X POJIb B OBITY M MIPOMBIIICHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3ydYeHHe 00pa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJUIOB, ITIOJIMMCPHBIC MaTepI/IaJ'ILI)



ITPOBEPAEMBIE HA OI'S 10 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJILHOM
ITPOTPAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUA

Kon
NPOBEPsIeMOro
TpeOoBaHUSs

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero odpasopanus Ha ocHoBe PI'OC

[Ipencrasnenue:

0 TI03HAaBAa€MOCTH SIBJICHUW TIPUPOJBI, TMOHUMAaHHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTAa OOIEeH KyJIbTYypbl U MPAKTUYECKOU
JCATCIIBHOCTU 4YCJIOBEKa B YCJIOBI/IHX COBpeMCHHOFO OGH_IGCTBa;

IMOHMMAaHHUE MECTAa XUMHUH CPEAN APYTIUX €CCTCCTBCHHBIX HAYK

0 HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX METOHAAaX HUCCICAOBAHUA BCIICCTB U UIYUCHUA
XUMHUYCCKUX peaKHHfI; YMCHUC HCIIOJIB30BaTh MOACIIN JUISA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cdepax npodecCHOHATBHON eSTETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMMU Ha JOCTHUIKCHHAX
XUMHUYECKOW HAyKH, 4TO MO3BOJUT OOYYaroIIMMCSl paccMaTpuBaTh
XHMHIO KaK cepy cBoelt Oyaymiel npodeccnoHaIbHON e TeIbHOCTH
U cllelaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak NMPO(UIBHOTO NpeaMeTa

IIPH MIEPEX0/ie Ha YPOBEHb CPEIHET0 00IIero oopa3oBaHus

Brnanenue cucreMoi XMMHMYECKUX 3HAaHUM M YMEHHE IPUMEHSATH

CUCTEMY XUMHUUYCCKUX 3HaHHﬁ, KOTOpas BKIIFOYACT:

BaKHCHIIIME XUMUYECKUC IOHATHS: XHMHYCCKUN SJIEMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOIHAS U
HCOJTHOPOJHAs CMECh, OTHOCHTEIIBHBIC aTOMHAas W MOJICKYJIApHAS
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJISIpHasd Macca, MOJI?IpHI:II\/'I
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKIysi, peakluud COCIUHECHUS, PEAKIMH pPA3JIOKEHUs, pPEaKIuu
3aMeIEHUs, peakinu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 5K30- U
DHJIOTEPMHUYECKUE PEaKIMU, PACTBOP, MAcCcOBasi OIS XHUMHYECKOTO
JJIEMEHTA B COCMHECHUH, MacCcoBas J0JIS M MPOIICHTHAS KOHIICHTPAITUS

BCHICCTBA B paCTBOPC, AApPO aTOMa, Z-).HGKTpOHHblf/'I clioi aToMa, aTOMHasa
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3.1

3.2

3.3

3.4

opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHUYECKAs! CBA3b, MEKTPOOTPULATEILHOCTD, ITOJIIPHAs U HEMOJSAPHAs
KOB&JICHTHAs  CBsI3b, MOHHAs  CBsI3b, METaLIM4ecKas  CBs3b,
KpUCTa/LIM4ecKass pelmeérka (aToMHas, MOHHas, MeTajuInJyecKas,
MOJIEKYJIIpHasi), MOH, KaTHOH, aHMOH, 3JEKTPOJIUT M HE3JIEKTPOJIHUT,
SNIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMd HMOHHOTO OOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMH,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAHOBIICHUE, JJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE Ppeakivy,
CKOpOCTh XMMMYECKOW peakuuu, Karaiauzarop, IIJIK, xopposus

MCTaJIIIOB, CITJIaBbI

OCHOBOITOJIAraloOlue€ 3aKOHbl XHMHUHU: 3aKOH COXPAaHEHHUS MACCHI,
nepuoguyeckui 3axkoH .M. MeHnngeneeBa, 3aKOH TMOCTOSIHCTBA

cocTaBa, 3aKOH ABOTraapo

TEOpUU  XUMHUHU: aTOMHO-MOJIEKYJIIpHasi ~ Teopus,  TEOpHs

BHQKTPOHHTHHCCKOﬁ JUCConranu
Bnagenne ocHOBaMH XMMHUYECKOM I'paMOTHOCTH, BKJIIOUAIOIIEH:

YMEHHE MPaBUIbHO UCIIOIb30BATh N3yUCHHBIE BELIECTBA U MAaTEPUaIbI
(B TOM 4HClie MUHEpaJbHbIE YyAOOpEHUs, METalIbl U CIUIABBHI,
HOPOAYKTHl TEepepadOTKH MNPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJOB
(yrasi, mpupoaHOTo Tasza, He(TH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TNOHUMAaHHWE 3HAYEHUS >KUPOB, OCJIKOB, YIJIEBOJOB
JUIsl OpraHr3Ma YeIoBeKa; YMEHUE MIPOrHO3UPOBATh BIMSHUE BEIIECTB
U XMMHYECKHX IPOLIECCOB HAa OPraHU3M YeJIOBEKa M OKPY’KAIOLIYIO
IPUPOAHYIO Cpeny

YMEHME HMHTEIPUPOBATh XUMHUUYECKHE 3HAHMSI CO 3HAHUSMHU JAPYTUX

Y4EOHBIX TIPEIMETOB

HaJIMYUe OMbITa pabOThl C Pa3TUYHBIMU MCTOYHHKAMH WH(OpMaLUU
M0 XUMUU (Hay4yHass U HAy4YHO-TIONMYyJIsipHas JUTEparypa, CIOBapH,
CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OILIEHHBaTh HH(GOPMAIUIO O BEIIECTBaX, HUX
NpEeBpalllCHUsIX W NPAKTUYECKOM  NPUMEHEHUH H  yMEHHUE
MCITIOJIB30BATh €€ ISl pelIeHusl yueOHO-TI03HABATEIbHBIX 3a/1a4
Brnanenne ocHoBaMM TOHATUMHOTO ammapara U CHUMBOJHUYECKOTO

A3bIKa XMMHH OJIs1 COCTAaBJICHUA (1)OpMy.]'I HCOpPTraHNYCCKUX BCLICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ; OCHOBaMH XUMHUUYECKOM

HoMmeHknatypsl (IUPAC u TpuBHanbHoi)

YMeHue OOBSACHATH CBSI3b IMOJIOKEHHS dlieMeHTa B [lepuonndeckoit
CHCTEME C YHCJIOBBIMU XapaKTEpPUCTUKAMHU CTPOCHHUSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii s1apa, oOImiee 4YHcio
3JICKTPOHOB), pPAaCHpPENEICHUEM OJJICKTPOHOB II0 JHEPTreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NepruoaO0B, Kallvus U KaJIbIUA

IIpencraBnenue O  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paauyc atoma, 3JIEKTPOOTPULIATEIbHOCTH),
IOPOCTBIX M CJOXHBIX BELIECTB OT TIOJOXKEHUS JJIEMEHTOB B
[lepmomuueckoid cucreMe (B MajblXx TNEpHOJAX M TJIABHBIX

mmoar pynnax) 158 BHGKTpOHHOF (0] CTpOCHI/I}I aToMa
YMenue krnaccupuuupoBath:

XAMUYECKHE DIIEMEHTHI

HEOpPraHMYECKUE BEIeCTBa

XUMUYECKHUE PEaAKINI

YMenue onpeaensiTh:

BAJICHTHOCTh M CTCIICHb OKHUCJICHUA XUMHUYCCKHUX DJIEMCHTOB, 3apsan

HOHa

BUJ XUMUYECKOM CBSI3U U THII KpHCTﬁJ’IJ’IH‘IGCKOﬁ CTPYKTYpbI B

COCTMHECHUSX

XapakTep Cpe/ibl B BOJAHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUM)
OKUCIUTENb U BOCCTAHOBUTEIIb

YMeHue xapakTepu3oBaTh (U3NUECKUE U XUMUYECKHE CBOMCTBA!
MOPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOI, TpaduT, anmas,
KpeMHHH, a3oT, Qocdop, cepa, XJIop, HATpUH, Kadui, MarHHH,
KaJIbITUH, aJTFOMUHUM, JKEJIe30)

CIIOXHBIX BELIECTB, B TOM YHCJIE€ HMX BOJHBIX PAcTBOpPOB (BOAa,
aMMHMAaK, XJIOPOBOAOPOJ, CEPOBOJIOPOMI, OKCHABI M THUIPOKCHIBI
metannoB [-IIA rpynn, amromunus, menu (1), uunka, xeneza (II u
M), okcuast yraepona (II u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepel (IV u VI), cepHucras, cepHas, a3oTucras, a3z0oTHas,
docdopHas, yroiapHasi, KpeMHUEBAsT KHUCIOTa U X COJIH)

MPOTHO3UPOBAaTh M XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B



10

10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

12.3

13

13.1

3aBUCHMOCTH OT HMX COCTaBa M CTPOEHUS, NPUMEHEHUE BEILIECTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOXKHOCTh TIPOTEKAHUSI XUMHYECKUX
MPEBPAIICHUI B Pa3IMYHbBIX YCIOBUSAX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE M1 MOHHBIE YPaBHEHHUS pEaKIui, B
TOM YHCIIE:

peakuuii MFOHHOTO OOMeHa

OKHCITUTEIHbHO-BOCCTAHOBUTENbHBIX PEaAKITUI

WUTIOCTPUPYIOIIUX XMMHYECKHUE CBOMCTBA M3YyYEHHBIX KIIACCOB
(TpyIn) HEOPraHMYECKHUX BEIIECTB

MOATBEPKIAIOMIUX TEHETHUECKYIO B3aMMOCBSI3b MEXy HUMU

YMeHue BeIYUCISTh (TPOBOAUTH PACUETHI):

OTHOCUTENIbHYIO MOJICKYJISIPHYIO W MOJISIDHYIO MaccChl BEILECTB,
MacCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUH

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEILECTBA U €r0 Maccy, 00beM Ira3oB

M0 ypaBHEHUSM XHMHUYECKUX PEAKIUA M HAXOIUTh KOJIHMYECTBO
BelecTBa, 00BEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIIuU
Bnanenue (3HaHHE OCHOB):

OCHOBHBIMM  METOJaMH  HAay4yHOro TMo3HaHusi (HabmioaeHwue,
U3MEpPEHHE, SKCIIEPUMEHT, MOJCITUPOBAHUE) MTPU U3YUCHUU BELIECTB U
XUMHUYECKHX SIBJICHUW; YyMeHue copMyaupoBaTh MpoOieMy H
MPEIIOKUTh MYTH €€ PEIICHUS

Oe3omacHOi paboOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKOU
MOCYJI0¥ M JIa0OpaTOPHBIM 000PYA0BaAHHEM

npaBUIaMy OE30MTACHOTO OOpAIICHUS C BEIIECTBAMH, HCIIOIb3yEMBIMH
B MOBCETHEBHOM JKU3HH, TPAaBUIaMH MOBEICHUS B LIESIX cOepeKkeHuUs
370pOBbSl M OKPYXAIOIIEH NPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
(omacHOCTH) BO3ACMCTBHSI HA >KUBBIE OPTraHU3MBI OMPECIEHHBIX

BEULIECTB, CIIOCOOOB YMEHBUICHHS] U IMPEAOTBPAILEHUS UX BPEIHOIO

BO31€HUCTBUA

Hanuune npakTHYecKHMX HaBBIKOB IUIAHUPOBAHMS U OCYIIECTBICHUS
CIIETYIOIIMX XUMUYECKUX IKCIIEPUMEHTOB:
U3ydYeHHe U ONHcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMIICHHUE

C (I)I/IBI/I‘ICCKI/IMI/I n XHUMHUYCCKHUMU SABJICHUSMH, OIIBITHI,



13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

14.2

WLTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUS XUMHUCCKUX PEAKIIUN
U3ydeHHe croco0OB pa3aeieHus cMecen

MOJlyYeHUE KHUCIOpOAa M HU3Y4YEHHE €ro CBOMCTB; IOJIy4YEeHHE
BOZIOPO/Ia U M3YyUYEHHUE €ro CBOMCTB; MOJYyUYEHHE YTIEKHUCIOTo rasa u

U3y4YEeHHE ero CBOMCTB; MOJIyYeHHEe aMMHUaKa U U3y4YeHUE ero CBOWCTB

MIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MacCOBOW JIOJeH

pacTBOPEHHOTO BELIECTBA

NpUMEHECHUE WH/IUKATOPOB (;makmyca, METHIIOpaHKa u
dbenondranenHa) s ONPENCICHUS XapaKTepa Cpeabl B pacTBOpax

KHCJIOT U LIeJouei

WCCIIEIOBAaHUE W ONMCAHME CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aMMOJCHCTBHUS KHUCIIOT C METaJUIAMH,
OKCHUJAMH  METaJUIOB,  PACTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBAHUSAMH, COJISIMH; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM;
BBITECHEHME OJHOIO MeTaula JpyTMM W3 pacTBOpa  COJM;
uccienoBaHue aM(OTEpPHBIX CBOWCTB THAPOKCHUIOB ATIOMHHHUS U

LIUHKA

PEIICHUE OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); ((3.HGKTpOJII/ITI/I‘-IeCKaSI
JUCCOLIMALTHS) , «Baxneimme HeMeTauIbl W HUX COCOAUHCHUA,

«BakHeHIme MeTajlIbl U UX COeTUHECHUS

XAMUYECKHUE OKCIIEPUMEHTEI, HIIIIOCTPUPYIOIIHE [IpU3HAKU
MPOTEKaHUsl peaklUuii MOHHOrO0 OOMEHa; KaueCTBEHHbIE peakluu Ha
NPUCYTCTBYIOIIME B BOJHBIX PAcTBOPaX MOHBI: XJOPHI-, OpOMHI-,
wonuna-, cyiaedar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUIA-UOHBI, KATUOHLBI aMMOHUS, Maruvsd, KajJdblusd, aJJlOMUHUA,
xkenesa (2+) u xenesa (3+), menu (2+), MUHKA

Ymenue:

NpPEACTaBIATh PE3yJbTAThl JKCIEpHUMEHTa B (OopME BBIBOJIOB,
J0Ka3aTeNnbCTB, TpahUKOB W TaOMUI] U BBHIABIATH OSMIIUPHUYECKHE
3aKOHOMEPHOCTH

YCTaHaBJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'IIOILaCMBIMI/I XUMHUYCCKUMHN

SABJICHUSMU U IIPpOLECCaMU, IIPOUCXOIAINIUMHA B MAKPO- U MUKPOMHUDPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2
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3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

HepBOHa‘IaHBHLIe XUMHWYCCKHUC ITOHATHUA
YucThlie BelecTBa U CMECH. Crioco05b1 pa3acICHUA cMmeceit

ATOMBEI H MOJICKYJIbI. Xumuaeckne d3neMeHThl. CHMBOJBI  XUMHWYECKUX

9JICMCHTOB. HpOCTI)Ie " CJIIOKHBIC BEUICCTBA.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XMMHYECKUX 31eMeHTOB. CTeneHb

OKHCJICHUA

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOcuTEeNnbHASA aTOMHas Macca.
OtHOocHTEILHAS MOJICKYJIsIpHad Macca. MaccoBas 10JIs1 XUMHYECKOro 3JIEMEHTa

B COCAUHCHUU

KonnuectBo BemectBa. Monb. MonsipHass macca. MouspHblii 00BEM Tra3oB.

Bz3aumocss3b KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CIUMHHUIL BEIICCTBA

dusznyeckrue U XUMHUUYECKHE SIBICHUS. XHUMHYECKas peaknuus nu eé IMPU3HAKH.

3aKOH COXpPaHEHMsI MACChI BEILIECTB. XUMHUUECKUE YPABHEHUS

Ilepnognueckuii 3akoH n Ilepumonnueckas cucreMa XHMHYECKHX JJIEMEHTOB

.. Menneneea. CTpoeHHE aTOMOB

[lepuonnueckuii 3akoH. [lepuoguyeckas cucrema XumMudeckux sneMeHToB J[.M.
Menpneneesa. Ilepuoael u rpynmnsl. @U3NYECKUi CMBICI MOPSAKOBOIO HOMEPA,

HOMEPOB MEepHO/ia U TPYIIIbI 3JIEeMEHTa

Ctpoenne aromoB. CoctaB aToMHbIX siaep. M3otombl. DnekTpoHsl. CTpoeHune
AIIEKTPOHHBIX 000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepuoanueckoii cucrtemsl /.M. Menneneena

BaKOHOMepHOCTI/I B M3MCHCHUM CBOMCTB XMMHYCCKHX JJICMCHTOB MECPBLIX TpCX
NnepruoaoB, Kallusd, KaJbIUA (pam/lyca 4ATOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTANNIMYCCKUX W  HCMCETANIMYCCKUX CBOfICTB) n Hx COGI[I/IHGHI/II\/JI B
COOTBCTCTBHMH C IIOJIOKCHHECM JJICMCHTOB B HCpHOI{H‘lGCKOﬁ CUCTEMEC U

CTPOCHUCM HUX AaTOMOB
CrpoeHue BemiecTna

Xumuueckass cBsi3b. KoBaneHTHass (TojispHas U HEMOJSIpHAsi)  CBA3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMHUYECKHX  3JeMeHTOB.  MoHHas  CBs3b.

Merannuueckas cBsI3b
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4.1
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4.5

4.6

4.7

4.8

4.9

4.10

4.11

Tunbl KpUCTANIMYECKUX PpEHmETOK (aToMHas, MWOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOWMCTB BEILECTBA OT THINA KPUCTAUIMYECKOM PEIIETKH MU BUIA

XUMHUUYECKOM CBSI3U

Baxnerie mnpeiacTaBUTENM HEOPraHWYECKUX BemiecTB. HeMmertaibl u ux

COCAMHCHUSI. MeTtaminl 1 ux COCIUHCHUA

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX COCIUHEHUH: OKCHIIOB
(conmeobpa3yrommue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIC) u
HecoJieo0pa3yomue; OCHOBaHUHM (IIENOYM W HEpPacTBOPUMBIE OCHOBAHUS);
KUCIOT  (KHCIOpOAcCOoAepk alue ¢ OEeCKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

Oduznueckue W XUMHUYECKHE CBOWCTBA TIPOCTHIX  BEIIECTB-HEMETAIUIOB!
BOJIOPO/Ia, XJIOpa, KACIOPO/Ia, Cephl, a30Ta, hocdopa, yriepona, KpeMHHUS

dusnueckue U XUMHYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHA,
HATPUS, KaJausl, MarHUSl ¥ KaJbIIHs, AJIOMUHUS, XKele3a. DIIEKTPOXUMUYCCKHIA

A HAIIPSIKEHUM METaJIOB

dusznueckue U XUMUYECKUE CBOMCTBA BOJOPOJHBIX COCIMHEHHN HEMETAJIOB:
XJIOPOBOJIOPOJIa, CEPOBOJOPOAA, aMMHAKa

®dusnueckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HeMerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(I1V). Ilonyuenue
OKCHJIOB HEMETAJJIOB

Xumudeckne cBoiicTBa OkcHaoB: MeTawioB [A-IIIA rpymm, muuka, memu(Il) u

xemneza(ll, III). [TonmyueHne okCUI0B METAIIOB

XVUMHUYECKHE CBOWMCTBA OCHOBaHHMHM M aM(pOTEpHBIX THAPOKCHAOB (Ha IpUMeEpe
TUAPOKCHIOB QJIIOMUHUA, >Kene3a, 1uHKa). [lodyueHue OCHOBaHMA U
aM(pOTEepHBIX TUIPOKCHUIOB

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOIOPOIHOM,
CEPHHCTOM, CepHOM, a30THOU, (HochOpHOH, KpeMHHEBOH, yroiapHOW. OcoObie
XUMHYECKHE CBOMCTBAa KOHIIGHTPHUPOBAHHOW CEpPHOM M a30THOW KHCIIOT.
[Tonyuenune kucior

OO61mune xuMHUYecKre cBocTBa cpeHux coseil. [lomydenune coneit

[lonyuenune, cobupaHue, pacro3HaBaHHE BOAOPOJAA, KHUCIOpPOJA, aMMHaKa,
YTJIIEKUCIIOTO Ta3a B JabopaTopuu

[Tomyuenne amMMmmuaka, CEpHON M a30THOW KUCJOT B MPOMBINIICHHOCTH. O01Ime

CHOCOOBI MOJTYYCHHUS METAJLIIOB
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['eHeTHYeckas CBSI3b MEXAY KJacCaMH HEOPTaHMUECKUX COSIMHEHHIA
XUMHUYECKUE PeaKIuu

Knaccudukanus XUMHUYECKUX peaklUid MO pa3iNyHbIM MPU3HAKAM: 110 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BEILIECTB, MO TemIoBoMy 3(ddekry, 1o

W3MCHEHHIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMEHTOB

TennoBoii A3 PeKT XUMHIECKON peaKIK, TEPMOXUMHUUECKHE YpaBHEHHUS. DK30-

U DHAOTEPMUYECKUE peaki. TepMOXUMHUUECKUE YPABHEHUS

OKUCINUTEIEHOBOCCTAHOBUTENbHBIE peakui. OKHCIUTEIN U BOCCTAHOBHUTEIH.
IIponeccbl  OKMCIEHMST M BOCCTAHOBIEHMs.  OJEKTPOHHBIM  OallaHC

OKHCJIUTETLHOBOCCTAHOBUTEIIHLHOM peakuuu

Teopnﬂ BHCKTpOHHTquCKOﬁ Aucconuanuu. KaTI/IOHLI, AHHUOHBI. SHCKTPOJ'II/ITLI n

HEBJICKTPOJIMUTEL. CunbHbIC U cIa0bIe SJICKTPOJINTEI. CreneHb JUcconmranmmn

Peakuuu moHHOro oOMeHa. YCIIOBHSI NPOTEKAaHUs peakifii HOHHOro oOMeHa,

MOJIHBIE U COKpAILIEHHBIE HOHHBIE YPaBHEHHsI peakLnuit
XuUMUA U OKpY’Karoas cpeaa

BemectBa u Martepuanabl B TOBCEIHEBHOM KU3HU 4esoBeka. bezomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuuil B JabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX 0XKOraX U OTPABJIICHHUAX

XUMHYECKOE 3arps3HEHUE OKpYXKaromieil cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3[yXa U BOJOEMOB), CIIOCOOBI €ro MPeIOoTBPAICHUSI
[IpenenpHas pomyctumas konreHTpauus BeriecTB (IIJK). Ponp xumum B
pEIIeHWH DJKOJIIOTUYECKUX TMpoOieM. YCuieHue mapHUKOBOTO dddekra,

pa3pyIieHrne 030HOBOTO CJIOSI

[Ipumenenne cepsl, a3ora, Gocdopa, yriaepoaa, KpeMHHUS U UX COCAUHECHUN B
OBITYy, MEAMIIMHE, TMPOMBIIIICHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeneHue
METAJJIOB M CIUIaBOB (CTalb, YYTyH, IOpPAJIOMUHUN, OpoH3a) B OBITY U
MPOMBINIICHHOCTH UX coequHeHui. [IoHsITHEe 0 KOpPO3uH METaioB, OCHOBHBIE
CIOCOOBI 3aITUTHI UX OT KOPPO3UHU

[IpupoaHble WCTOYHUKU YIIIEBOAOPOIOB (Yrojb, HPUPOIHBIA Ta3, HEPTH),
MPOYKTHI UX MepepadboTku (OEH3MH), UX POJIb B OBITY M MPOMBIILICHHOCTH
[lepBoHauanpHbIC MOHATHSA 00 OpPraHMYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriepoaa (MeTaH, 3TaH, STHJICH, alleTUIICH, 3TaHOJI, TIUIEPHUH, YKCYCHAsI KHUCIIOTA).
[TonsiTHe 0 OMOJIOTMYECKN Ba)KHBIX BEILECTBAX: JKUPAX, OCTKaX, YIJIEeBOIaX — U UX

POJIA B ’KU3HU YCTIOBCKA
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Pacuérnr:
o popMysaM XUMHYECKUX COSTUHEHUIN
Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE

M0 XUMHUYCCKUM YpaBHCHHUAM



YYEBHO-METOJAMYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U YUEHUKA

Xumust,8kimacce/I"abpuensnO.C.,OctpoymoBl.I".,CnaakoBC.A.,

AxnmonepHoe odmectBo «M3aarenscTBo «IIpocBenienue»

Xumus,9xnacce/I"adpuensnO.C.,OctpoymoBl.I'.,CiaakoBC.A.,

AxrmonepHoe obmiectBo «M3aarenscTBo «IIpocBenienue»
METOAUYECKUEMATEPUAJIBIJUJIAYUUTEJLA

3bikoBaE.B.COopHUK3a1aunyIpaK HEHUHITOXUMHH. 8-9K1acchl: yueOHoe

nmocooue. M.: BMHOM

Xumusi. COOpHUK 3a7ad U yOpakHeHUH. 8 kjacc: yded. mocobdue st
obmeo6pazosar.opranuzamnuii/O.C.I"abpuensn, 11.B. Tpurybuax.M.:

IIpocselenue.

CeepmnioBa H.JI. COopHUK 3a1a4, YIPa)KHEHUH U TECTOB MO XUMUU: 8-9
kiaccel:kydeornkamMO.C.I'abpuensuaa,.I".Octpoymona,C.A.Cnaakosa. M.:

HN3nparenbcTBo "Dk3amen"

I'onuapykO.10. Innaktnuecknemarepuansinoxumun: §kiace. PI'OC.M..:
M3natensctBo "Ok3ameH"Ps60BM.A.TecTbl 1o Xumuu: 8 Kiacc: Ky4eOHHKY

O.C. T'abpuensina, N.I'. OctpoymoBa. M.: M3narensctBo "OKx3ameH"

[MNPPOBBIEOGPA3OBATEJIbHBIEPECYPCBIMPECYPCBICETHU
NHTEPHET

Tpenaxep «O01aKko 3HaHUI»

https://www.imumk.ru/offer/9022 Buptyansnasmaboparopusihttps://content.edso

o.ru/lab/subject/4/Ypoxu xumun Ha POII https://resh.edu.ru/subject/29/




DneKTpOHHBINA OaHK 3a/TaHU JIJIS1 OIIEHKU ()YHKIIMOHATIBHOW TPaMOTHOCTH
https://fg.resh.edu.ru/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-

gramotnosti

OtkpeiThiit Oank 3ananuid OI'D https:/fipi.ru/oge/otkrytyy-bank-zadaniy-

0geDIIeMeHTHI O0JbIION Hayku elementy.ru

[Mudporoii cepuc«lomamnue 3aganus https:/https://media.prosv.ru/




