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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEMIMHU IPENoJaBaHus y4eOHOTo IpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTaHUS M Pa3BUTHA OOYYaIOIIMXCS CPEACTBAMH YYeOHOTO IpeaMeTa, YCTaHaBIMBAET
o0s3aTenpHOE MPEIMETHOE COoepKaHue, MpeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
Y KaUECTBEHHBIE XapaKTEPUCTUKHU COAECPIKAHUS, PEKOMEHAYEMYIO OCIEA0BATEIbHOCTh U3yUEHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JOIMKH yueOHOTO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUarouXcs, ONpeaeisieT BO3SMOKHOCTHU MPEAMETa JIJIs peau3alun
TpeOOBaHUI K pe3yabTaraM OCBOEHHS OCHOBHOH 0Opa30BaTeNbHOW MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YPOBHE IIeJIel M3y4YeHHS MPEeaMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN NEATEIHHOCTH
00y4aroIerocsi o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBaHUS MUPOBO33PEHUS 00YyUarOIIerocs, ero
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peau3aliiil BO3MOKHOCTEH JUTsl CaMOPa3BUTHS U (POPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, € o01Iei U (yHKIIMOHAIBHONU IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEW 00YyJarolIuxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JIeATeNbHOCTH, OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYyYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOI'O
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOHIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(UKON colep:kaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJIsETCS MeJarorniecky alanTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HAyK! XHUMHUH Ha OMPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 110 NPHUHLHUITY IOCJIEJOBATEIbLHOIO Pa3BUTHA 3HAHMKM HA OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— IpEeJCTaBIEHUN 00 AJIEKTPOIUTHYECKON AUCCOMAIIMM BELIECTB B pACTBOPAX.



TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJIEHHBIX (PAKTOB, pa3BUBAIOTCSI IIOCIIEI0OBATENBHO OT OJJHOT'O YPOBHS K APYTrOMY, BBIITOJIHSSA
(byHKIMU OOBSICHEHUS M TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUIECKOTO
IIPUMEHEHHUS U TIOJYyYCHHUS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBIAIOIIEH HAy4HOHM KAPTUHBI MHpa B JIOTMKE €€ CHCTEMHOW NpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOIUT C IPUBIICUEHUEM 3HAHUH U3 paHee U3yUYE€HHBIX y4eOHBIX IpeaAMEeTOB: «OKpyXKaromui
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 KiIacey.

[Tpy n3yyeHny XUMHUU TPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKUX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IIPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BELIECTB U XUMUYECKUX pEaKLuil, B
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Yy4yeOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHME MHTEILICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaIpaBJIEHHOCTb OOyYEHHUS Ha CUCTEMaTHYeCKoe MpHoOIIeHHe o0yJaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH,  HAyyHbIM  METOJaM  IIO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATEeIbHOCTH, MO3HAHHMS M CaMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KJIHOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHONW TPaMOTHOCTH, B TOM
yHclie YMEHUN 00BSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, UCII0NIb3Yys 3HAHUS U OIBIT,
NOJy4EeHHbIE MPU U3YYEHUHM XMMHUH, NMPUMEHATh MX NPHU pEIIeHUH MpoOJeM B MOBCETHEBHOMN
YKU3HU U TPYJIOBOM €ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LESIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIEW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH AaJbHEUIIEro 00yueHUs.

OO61iee yuCio YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kmacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniecTBa. Gu3nyeckue CBONCTBA BEECTB. ATperarHoe cocrtosiuue Bemects. [lonsatue o merogax
no3HaHus B XuMHuH. Yuctele BenectBa 1 cMecH. CriocoObl pa3esieH st CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popMyia. BaneHTHOCT aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH [TOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aroMHas Macca. OTHOCUTENIbHas MOJIEKYJSIpHAs Macca.
MaccoBas 101151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

Komungectso BeniectBa. Monb. MoisipHas macca. B3auMOoCBs3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHUI] BeulecTBa. Pacyérel mo popMynaMm XUMHUUECKUX COCAMHEHUI.

®usnyeckue M XUMHYECKHUE SIBICHUS. XHUMUYECKas peakuus U €€ IMPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYIOH, MpaBUiamMHu pabOThl B JabopaTopuH W MpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) U XUMHUYECKUX (FOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBIICHUN, HAOII0ICHUE U
OINKCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3iokeHue caxapa, B3auMoJieiicTBue
CEpHOH KHUCIIOTBHI C XJOpuaAoM Oapusi, pasioxeHue ruapokcuga menu (ll) mpu nHarpeBanuu,
B3anMoJieiicTBHE *kele3a ¢ pactBopoM conu Meau (1), n3ydyenue cnoco6oB pasaeneHus cMecei:
C TIIOMOLIBIO MarHuTa, (UILTPOBAHUE, BbIIAPUBAHUE, JUCTWULILUSA, Xpomarorpadus,
IPOBE/ICHUE OYMCTKU IMOBAPEHHOH COiM, HAOJIOJEHUE M ONMCAHUE PEe3yJbTAaTOB INPOBEICHUS
ONBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JAaHUE MOJCIEH MOJIEKYJ
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cMechk razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoze, Gpusnueckue 1 XMMHUYECKHe CBOMCTBA (peaKMK TOPEHHUS).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — aioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((exT XuUMHUYECKONW peakIUH, TEePMOXUMHYECKHE YpPaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bonopon — anemeHT 1 npoctoe BemecTBo. Haxoxienue Bogopoia B mpupoze, Gpuandeckue
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI MostydeHus. KnuciaoTel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BellecTB B Bojae. MaccoBas 10js BeElECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B NpUpoJE. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuid. Oxcunpl. Knaccudukanums oxcuuos:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHIO0B. [losyueHne okcumos.



OcHoBanmsi. Knaccudukainuss OCHOBaHMIA: IIETOYM M HEPACTBOPUMEIC OCHOBaHUSI.
Homenknarypa ocHoBanuil. dusznueckne M XUMHUYECKHE CBOMCTBa OCHOBaHMil. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coseil. @uznyeckue U XMMUYECKHE cBoiicTBa cosel. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOAa, HAONIOAECHHE B3aUMOJAEUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHme), B3aumojciicTBue Bogopoaa ¢ okcumom memu (1)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEPUATIOB), HAOIIOIeHIE 00pa3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHONW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoieicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOI KMCIOThI, KUCIOT ¢ METAJUIAMHU, PEAKIIUN
HEWUTpanu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHUE OJJHOTO METaJljla JPYruM
U3 pPAacTBOpa COJM, DPELIEHUE SKCIEPUMEHTANBHBIX 3ajay 1o Teme «Baxueilmue kiacchbl
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[TepBble MOMBITKY KJIacCU(PHUKAIIUN XUMUYECKHIX dJIeMEHTOB. [IoHATHE O TpyIIax cXOIHbIX
AJIEMEHTOB (IIEJIOYHBIE U IE€JI0YHO3EMENbHbIE METAIJIbL, TaJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIe OKCUABI i TUAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MennpeneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenue aromoB. CocTaB aTOMHBIX si7iep. M30Tonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0Oonouek aromoB mepBbiXx 20 xuMuyeckux dneMeHToB Ilepuoamueckoit cucremsr . U.
MenpeneeBa. XapakTepucTHKa XMMHUYECKOIO JIEMEHTA MO ero nosioxeHuto B [lepuognueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanenrnas (monsipHas u HeMnoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenb okucneHusi. OKMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl okucaeHus
Y BOCCTaHOBJIEHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METANIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHIA
[IMHKa C pacTBOpaMU KUCJIOT U IIEJOoYell, MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Meostcnpeomemnuwie ceasu



Peanu3zanus MeXnpeaMETHBIX CBS3€H MPU U3YUYEHUU XMMHH B 8 Kjlacce OCYIIECTBISAETCS
Yyepe3 MCIO0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX OHATUH, TaK Y MOHATUH, SBISIOIINXCS
CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBbIN (AKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(uKauusi, NEePUOAUYHOCTb, HAONIO/IEHHE, SKCHEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (PU3MUYECKHE BEIMYMHBI, CAWHUIBI M3MEPEHHS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKkus

[lepuonuueckuii 3akoH. Ilepmonuueckas cucrema xumudeckux osnaemenros J[. WM.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KajMsl, KaJdblLMsl U HUX COCIAUHEHHH B COOTBETCTBUU C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTpOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHMIbl XHMHUYECKOH CBA3M. THIBI KPUCTANIMUYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILLIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XUMUUECKOH CBSI3U.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, TeHeThdecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukanus XuMUYEeCKAX peakuil Mo pa3IudHbIM MpHU3HAKaM (IO YHCIY U COCTaBy
Y4YaCTBYIOUIMX B PEaKIMH BELIECTB, 10 TEIJI0BOMY 3P HEKTY, IO U3MEHEHUIO CTETIEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, TI0 Yy4YacTHUIO KaTajiuzaTopa). OK30- |
SH/I0TEPMHUECKUE PEAKIIMH, TEPMOXUMUYECKHE YPAaBHEHUS.

[TonsiTe o ckopocTH xumudeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [loHsTtue o
karanuse. [lonsaTue o xuMuyeckoMm paBHOBecHH. DaKTOPHI, BIUSIOLINE Ha CKOPOCTh XUMHUYECKON
pEeaKLuy U MOJI0KEHHE XMMHUECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHOM peakiuu. CocTaBlieHHME YPaBHEHUH OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2IEKTPOIUTHUECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
AHUOHBI. MexaHN3M TMCCOLMAIIMY BEILIECTB C Pa3IMYHbIMU BUJIAMU XUMUYECKON cBA3H. CTeneHb
nucconranuu. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAHUs peaKlMi MOHHOTO OOMEHa, MOJIHbIE U
COKpaIllEHHbIE MOHHBbIE ypaBHEeHUs peakuuid. CBoMcTBa KHCIOT, OCHOBaHMM M cojeil B cBeTe
IpEJICTaBICHUH 00 3JIEKTPONIUTHYECKON auccoruanui. KadecTBeHHblE peakIUu Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJIJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpHAAa HaTpPHUs),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKON pEaKUUU OT BO3JCHCTBHUS pa3IMUYHBIX
(bakTOpoB, UCCIEOBAHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca JAUCCOLUAIIIN
KHCJIOT, IeJ04el U cojiel (BO3MOKHO HCIOIb30BAHKE BHJIEO MAaTEpPHAJIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKU MPOTEKAaHUS peakluuil MOHHOro oOMeHa (oOpazoBaHue oOcajka,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX peaKklUUi (TOpeHHe, peakluu pPas3IoKEeHMs, COeIUHEHUs), paclio3HaBaHUE



HEOPraHMYECKUX BELIECTB C IIOMOIIbI0 KAaueCTBEHHBIX pEaKUMH Ha HWOHBI, pEIICHUE
9KCHEPUMEHTAJIbHBIX 3a7a4.

HemeTauibl 4 MX cOeJUHEHHS

OOmast xapakrepucTuka rajgoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe Xjopa (B3aUMOJEHCTBHE C MeTajulaMH, HeMeTallJlaMH,
miesoyamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlefcTBre XJiopa M XJI0pOBOOPOa Ha OPraHu3M YesioBeka. Baxuelme xyopuabl
U X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHHE, (U3NYECKHEe M XHUMHYeckhe CBOWCTBa. OKCHIBI Cephl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTEIN Kacca KUCIOT U crieluduueckue). XUMUYECKUE PeaKiuy, JexKalue
B OCHOBE IIPOMBIIIJICHHOT'0 ClIoco0a NOIy4YeHUs: CepHOM KucioThl. [IpuMeHeHne cepHoi KUCIIOTHI.
Conu cepHOMl KHCIOTHI, KaueCTBEHHas peakuus Ha cyiabdar-uoH. Haxoxnenue cepbl u eé
COEMHEHUH B mpupoje. XUMHUYECKOE 3arps3HEHUE OKPY)KAIOLIeH cpelibl COeANHEHUSIMH CEpbl
(KHCTIOTHBIE I0XK/TH, 3aTrPS3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPETOTBPAIICHUSI.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJy4eHue 1 npuMeHenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHUE,
duznveckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). McnonapzoBaHue HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MUHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAroIeH CpeIbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Oxeun docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOpPEHH.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIHbIE MOAU(UKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue U XuMu4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux GU3NYECKUe U XUMHUUECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOIHYeCKHe MpoOieMsl, CBsi3aHHbIe ¢ okcuaoM yriepona (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuus Ha kKapOoHaT-uoHbI. Micnonp30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIIIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIyiepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, TJIULEPUH, YKCYCHast KucioTa). [IpupoaHbie HCTOUHUKU
YII€BOIOPOAOB (YyroJib, MPUPOIHBIN ra3, HedTh), MPOIYKTHI UX NepepaboTku (O0eH3MH), UX POJib
B OBITY ¥ IPOMBIIIICHHOCTU. [IoHATHE O OMONOTMYEeCKH Ba)KHBIX BEIIECTBAX: )KHUpax, OeKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOE €IMHCTBO OpPraHHMYECKUX U
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢Qusuueckre U XUMHUYECKHE CBOMICTBa, MOJIy4yeHHE U TPUMEHEHHE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue
CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, »ene300eToH. I[IpoGiemsl
0€30MMacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.



Xumuueckuii IKcnepumenm:

U3ydeHrue oOpaslioB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISIHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OTBITHI,
oTpaxaromue (pU3MUECKue U XUMHUYECKHE CBOICTBA raJlorT€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), O3HAKOMIICHHE C OOpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOfeHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIICHTPUPOBAaHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakiMH Ha Cyiab(paT-uOH M HaOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKHUMH CBOWCTBaMHU a30Ta, ¢ocdopa M UX COCAUHEHUN
(BO3MOKHO MCIIOJIb30BaHKUE BUAECOMATEPHAIIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yUYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pocdaT-uoH 1 n3ydeHue MPU3HAKOB UX MPOTCKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO HCIOJb30BaHUE
BUJCOMATEPHAJIOB), H3Y4YEHHUE MOJETCH KpUCTAJUIMYECKUX pemETOK anmasza, rpadura,
dbymiepeHa, 03HAaKOMIIEHHE C TPOIIECCOM aCOPOIIMN PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM MTPOTUBOTA3a, MOydeHHe, COOMpaHne, paclio3HaBaHUE M H3yUCHUE CBOWCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX peakIuil Ha KapOOHAT W CUJIMKAT-WOHBI H
U3ydyeHHEe NPU3HAKOB HMX TPOTEKaHUs, O3HAKOMJICHHE C TPOAYKIHMEH CHIMKATHOU
MIPOMBINIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COETUHEHUS.

MeTannbl M X cOeIMHEHUS

OO0mast XapaKTepUCTUKA XUMHUYECKUX SJIEMEHTOB — METAJUIOB HA OCHOBAHHUHU UX TIOJIOKECHUS
B [lepuoanueckoit cucreme xumuueckux snemeHToB [[. V1. MenpaeneeBa M CTpOEHHsS aTOMOB.
Crpoenue MmetayioB. Metamnueckas CBA3b M METaUIMYecKash KPUCTAJUIMYECKash pPEIIETKA.
DNEKTPOXUMHUYECKUI psifl HamnpshkeHHi MerauioB. dusmyeckre M XUMHUYECKHE CBONCTBA
MeTayioB. O6muMe crocoObl MmosydeHus MetamioB. [IoHsATHE O KOPPO3UK METaNIOB, OCHOBHbBIE
CrocoObl 3almuThl UX OT Koppo3uu. CraBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[lenounble MeTaJUIBL: MOJIOXKEHHUE B [leproanueckoil cucteMe XUMHUECKUX 371eMeHTOB /1.
W. MenneneeBa, cTpoeHHE UX aTOMOB, HaxOXJAeHHUE B npupoje. Puznueckue U XUMHUUYECKHE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IEJIOYHBIX METAJUIOB M UX COCTMHECHUH.

[lenoyHO3eMeNbHBIE METAITBI MATHUN U KabIHil: monoxenue B [lepuoandeckoii cucreme
xumudeckux 3nemeHtoB . M. MenneneeBa, CTpoeHHWE MX aTOMOB, HaXO0XXJICHUE B MPHUPOJIE.
Ou3nyecKkue ¥ XUMHUYECKHE CBONCTBAa MarHusl M Kanblivsl. BakHelrine coeluHEHUs KaabIlus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme Xumuueckux snaemeHToB . U.
MenpeneeBa, CTpoeHHE aTomMa, HaxXoKJIeHue B npupoje. dusnueckre U XUMHUUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSIL.

Kenezo: mnomoxenue B Ilepronnueckod cucrteMe XUMUYeCKHX a3nemeHToB J[. H.
MemnieneeBa, CTpoeHHE aToMa, HaXOXKJAeHHUEe B mpupozae. Ou3nuecKkue U XMMUYECKHE CBOICTBa
xene3za. Okcuppl, ruapokcuasl U coiu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIy4YEHHe.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3iiaMy METAJIOB U CIUIABOB, UX (DU3MUECKUMU CBOMCTBAMU, H3yUEHHUE
PE3YyIBTATOB KOPPO3UH METAILIOB (BO3MOXKHO MCIOJIb30BAHNE BUIEOMATEPHATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJA KajJbI[Usi M HATPUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs >JKee3a B
KHACIOpoe  (BO3MOXHO  HCHOJB30BAHHWE  BUAECOMATEPHUATOB), TMPU3HAKOB MPOTEKAHHUS
Ka4eCTBEHHBIX PEaKINii Ha MOHBI: MarHHs, KaJbIIUs, ATFOMUHUS, IIMHKA, kerne3a (I1) u xemesa



(1), meau (I), HaGMrOIEHUE U OMHMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,
KaJiusl U KaJbliug (BO3MOXHO MCIIOJIb30BaHUE BUIEOMATEPUAJIOB), UCCIeT0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHel1re MeTauibl U UX COSAUHEHUS».

XuMus M OKpy:xamouas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomis mpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMas KOHIEHTPAIUs
BemecTs, ganee — [1J1K). Posib XxuMuu B perieHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3y4YEeHUU XUMHUHU B 9 Kilacce OCyIIeCTBISETCS
Yyepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATUMN, SIBIISIOIIUXCS
CUCTEMHBIMU JJIS1 OTJEJBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTb, HAONMIOACHUE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBEIN () PEKT, TEXHOIOTHS, MaTePHAIIBI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaauOaKTUBHOCTb, MOJICKYJIA, OJJICKTPUYECKUW  3apsil, TMPOBOJHUKHU, IMOJIYNPOBOJIHHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CIIJIaBbl, (PU3NYECKUE BEJIMUMHBI, TUHUIIBI
U3MEpEHUs, KOCMUYECKOE MPOCTPAHCTBO, TIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: ¢otocunres, napixanue, O6uocdepa, 3KOCHUCTEMa, MHHEpAIbHBIC YIOOpECHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIaeMble, TOIUTHUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0O0pa30BaHUS
JIOCTUTAIOTCS B X0/1e¢ 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUHN C TPpaAUIIMOHHBIMUA pOCCI/If/'ICKI/IMI/I COMOKYJIbTYPHBIMHA u AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yYarOLIUXCSL.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCA PYKOBOJICTBOBATHCA
CHUCTEMOM INO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoOTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HaCJICIUO, ITOHHMMAaHHA 3HA4YCHUA XUMHYECKOU HAaYKHM B JKH3HHU COBPCMCHHOI'O 06H_[€CTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIuel 0 MepefoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHUBE, KOMMYHHKaTHBHOfI KOMIICTCHTHOCTHU B 06HI€CTB€HHO HOJIC3HOI71,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM H JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH MIPU BHIMIOJIHEHUH YUY€OHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIMU B MPOLECCCE TOH y‘IG6HOfI JACATCIIbPHOCTH, TOTOBHOCTHU
OILICHUBATh CBOE IMOBEJACHHE U MOCTYIKH CBOMX TOBAPHUILIEH C MTO3UIIUU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI TIOCIIEICTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE  TPEJACTABICHUs] O  BEIIECTBE W  XHMMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKM WU COCTABIISIIOLIME OCHOBY st
IMOHUMAaHH CyIIHOCTH HaquOI;'I KapTUHBI MHpPa, TPECACTABICHUA 00 OCHOBHBIX 3aKOHOMECPHOCTIX
Pa3BUTHUSL TPUPOBI, B3aMMOCBS3SIX YEJIOBEKA C MPUPOJHON CPENOM, O POJIM XMMHUU B TTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA TMOJyYeHHWE HOBBIX 3HAHUU MO XUMUH,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX MPOILIECCOB U SIBJICHHM, IO3HABATEIbHOM,
MH(OPMAIIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypol, NOCTYHMHBIMH TEXHHUYECKHMMM CpPEICTBaAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHON M HCCIEAOBATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHUs B lajbHEHIIEeM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IECHHOCTH XU3HU, OTBETCTBCHHOI'O OTHOIICHHA K CBOEMY 310POBbI0, YCTAHOBKH
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN M HENPHUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHus aakorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIOACHUS TPaBUII
0€30MacHOCTH MPHU OOPAIEHUHN ¢ XUMHUYECKHUMH BEIIECTBAMH B OBITY U peaTbHON KHU3HHU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHYECKOMY H3YUEHHUIO MPOPECCH U TPyAa pa3TuYHOTO pOJia, YBAXKEHHUE K
TPYy U pe3yjabpTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHMM TI0 XHWMHHU, OCO3HAHHBIA BBIOOP WHIWUBUIAYATbHOW TPACKTOPUU TPOJOIKEHUS
0o0pa3zoBaHusi ¢ y4€TOM JMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX



UHTEPECOB M TMOTPEOHOCTEH, YCHEUIHOH NpOoPECCHOHATBHON MAEATEIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B IPO(ECCUOHAIBHOMN Cpeie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMUYECKOMY 30POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IIacHOTO MOBEACHUS MpU paboTe C BEIEeCTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH NIPUMEHSATH 3HAHUS, MOIydaeMble IPU U3YYEHUH XUMUH, U1 PELICHU 3a/1a4,
CBA3aHHBIX C OKPYXKAIOWIEH NPUPOJHONW CPENOH, I IOBBILICHHS YPOBHSA 3KOJIOIMYECKON
KYJIBTYpBl, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJI0OB XMMHMH, HKOJIOITMYECKOTO MBILUICHUS, YMEHHUs PYKOBOJCTBOBAaTLCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATh NMPEICTaBIECHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIbHEIC,
KOMMYHHUKATHBHbIE, PETyJsATHUBHBIE), KOTOpble OOECeyrBarOT (OPMHUPOBAHHME TOTOBHOCTU K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JESTEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue neiicTBus:

YMEHMsI HCIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIUIEHUS IIPU OCBOCHUU 3HAHMM:
PacKpbIBATh CMBICII XUMHUECKUX MTOHATHH (BBIIECNIATH UX XapaKTEPHbIE IPU3HAKU, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU HOHATUSMH), UCIIOJIB30BaTh MOHSATHUS JUIsl OOBSCHEHUS OTJENbHBIX
(akTOB U SIBJICHU, BBIOUPATh OCHOBAHMS U KPUTEPUU JJIs KTacCU(DUKAIIMM X UMUYECKHUX BELLIECTB
U XMMMYECKMX PpEaKIi, YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIY OObEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHBIC, 10 aHAJIOTUN),
JIENIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHME MPUMEHTHh B Ipoliecce MO3HaHMs MOHATHS (IMPEAMETHBIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, NPeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — TpU peleHUH Yy4deOHOo-
MO3HABATENIbHBIX 3a/a4d, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SBICHUSIX.

ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTa IIO3HAHUS, a
TaKkkK€ B KayecTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

NpUOOpETEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M TPOBEACHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHME HAOII0aTh 3a XOJIOM IPOLIECCa, CAMOCTOATENIBHO MPOTHO3UPOBATh €ro
pe3ynbTaT, (GOopMyIHpoBaTh OOOOHIEHHMS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMs, COCTABIIATh OTUYET O MPOJIETaHHON padoTe.

Pa6ora ¢ undopmaumeii:

yMeHUE BBIOUpPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 GOpM IPECTaBICHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIONYJISIpHAsI IUTEpaTypa
XUMHUYECKOT0 CO/IEpKaHusl, CIIPaBOYHbIE TOcoOUs, pecypchl UHTepHETa), KpUTUUYECKH OLIEHUBATh
MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;



yMEHHUE MPUMEHATH Pa3IMuHble METOJIbl U 3aIPOCHl IPU MOUCKE U 0TOOpe MHpOpMALIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JACTH HCIOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
uH(pOpMallMl U WIUTIOCTPUPOBATh pEIlaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON W HCCIeI0BaTEIbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXaroUle MPUpOJIHON CPEIbL.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juaynora u (WiIK) OUCKYCCHUU) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIBHO BBIIOJHEHUS
peJIOKEHHON 3a1auH;

YMEHUS NPEACTABIATH MOJyYeHHbIE Pe3yIbTaThl I03HABATEIBHOM IEATEIILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlUI0 PEe3yAbTAaTOB BBIMOJHEHUS XHMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IMO3HABATEIHHOW U
HCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB M COTJACOBAHMs NO3MLIUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JCUCTBUM, ONpeeNieHNe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh eI IeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATENbHOCTH, BBIOMPATH
HanOosee 3P PeKTHBHBIE CIIOCOOBI pelIeH s y4eOHBIX 1 TO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIHHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBII aJITOPUTM JCHCTBHI IIPU BBITTOJIHEHUH 3a/1aHUH
c y4€TOM TOJy4YeHHsS HOBBIX 3HAaHUH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUSAX,
OLIEHUBATh COOTBETCTBHUE IOJIyYEHHOI'O pe3yJbTaTa 3asBICHHON 1e/IM, YMEHUE UCIOIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, MTpe/yIlaraeéMble B yCJIOBUU 3aaHUH.

MNPEIAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO 00S3aTENBHOTO COJNEPIKAHMS,
YCTAHOBJICHHOTO JaHHOH (enepanpHON pabouell mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
00yJaromuMHUCs Hay4YHbIE 3HAHUS, YMEHHS W CHOCOOBI JEWCTBHUI, BUABI ACATEIHHOCTH II0
MOJIy4EHHUIO0 HOBOT'O 3HAHMSI, €r0 MHTEPIPETaluu, IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3TUYHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.

K xonuy oOyuenus B 8 kiiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUYECKUH

BJIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCUTEIbHAas aTOMHasi W MOJIEKYyJspHas Mmacca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJIIPHAst Macca, MaccoBast IOl XUMHUECKOTO 3JIEMEHTa
B COCOUHEHWH, MOJSIPHBIA 0O0BEM, OKCHJA, KHCJIOTa, OCHOBaHHE, COJIb,
3IIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peakiys, kiaccudukanus
PEaKIHiA: peaKkIy COSANHEHHSI, PEaKIUH Pa3JIOKECHUS, PEAKIINN 3aMEIICHUS, PEaKIIHN
o0MeHa, 9K30- ¥ SHOTEPMUYECKHUE PEaKIMU, TEIIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKas CBS3b,
HOJIsIpHAst M HENOJsIpHas KOBAJIEHTHAasl CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JI0JIsI BenlecTBa (MPOLIEHTHAS KOHIICHTPAIUs) B PaCTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHATHUH U HPUMEHSTH 3TH
MIOHATUS MTPU ONMCAHUM BEIIECTB U X MPEBPALICHUN;

UCTOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpEe/IeIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COCNMHEHM 10 (OopMynaM, BHJ XUMHUYECKOW CBSI3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpsiBaTh cMbIci [lepuonnueckoro 3akona [I. M. MeHneneeBa: 1€eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosnoxeHnuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHAa ABOIaJIpo;

ONKCHIBAaTh M XapakTepus3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3linyaTh IMOHATUS «IJIaBHas MOArpymnna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusi, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJIIEMEHTOB (COCTaB W 3apsii sAapa, OOIIee YHCIO SJICKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB,  IOJATBEp)KJas  ONHCAHUE [PUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKaHHSI XUMUYECKHUX ITPEBPALLICHUH B Pa3JIMUHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILlECTBa B
pacTBope, MPOBOIUTH PaCUYETHI 10 YPABHEHUIO XUMHUYECKOHN peakiny;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aINI0, KIAacCU(UKALMIO, BBIBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XUMHYECKHX PEAKIUH,
€CTEeCTBEHHO-HAyYHbIE METO/IbI T03HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH);

clleZloBaTh MpaBWUJaM IOJb30BAaHUS XMMHUYECKOH mocynol M J1abopaTOpHBIM
0o0OpyJIOBaHUEM, a TaKXke IpaBUIaM OOpallleHUs C BELECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU 10 BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYEHHUIO U
coOMpaHUIO Ta3000pa3HbIX BeIIECTB (BOAOpPOJAa M KHCIOPOJa), IMPHUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, (heHondTaaenH, METHIOPAHXK U IPyTHUE).

K xonuy oOyueHust B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATHUH: XMMUYECKHM DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
AEKTPOOTPHUIIATENILHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTH,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs] TUCCOLMAIMS, pEeaKklUd HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIuHy,



OKHCITUTEIbHO-BOCCTAHOBUTENFHBIE ~ PEAaKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEpPHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasl, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakiuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI U MPUMEHSATH 3TH
MOHSATHS TIPH ONMCAHUH BELIECTB U MX MPEBPALICHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

ONpeNeNiATh BAJICHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHUX OJIIEMEHTOB B
COCIMHEHUSAX PAa3IMYHOTO COCTaBa, MPUHAMIC)KHOCTH BEIIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJICEHTHAsl, MOHHAs,
METaJUIN4YecKas) B HEOPraHMYECKUX COCIMHEHUSX, 3apsii HMOHAa MO XHUMHUYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COEIUHEHUH, TUI
KPUCTAUTUIECKOHN PEIETKH KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero NMOHMMAaHME: OMHUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoamueckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pasiNuaTh IMOHATHS «TJIaBHas mnonrpymma (A-
rpynna)» u «mobounas mnoarpymma (b-rpymma)», maneie U GonblIMe MEPUOJIBI,
COOTHOCHTBH 0003HAYEHUSI, KOTOPbIE HIMEIOTCS B TIEPHOAMYECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsll sAapa,
o0Imiee YuCIo AJICKTPOHOB U PACIPEACICHUE MX IO JICKTPOHHBIM CIIOSIM), OOBSCHSATH
o0mye 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
npezenax MaJibIX TIEPHUOJIOB U TIIABHBIX HOATPYII ¢ YIETOM CTPOSHHS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (10 YHCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe U crHeuuduyeckrue XUMHUYECKHe CBOWCTBA
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPKIasi ONHUCAaHUE PUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIINX XHMHUYECKIX PEaKIIHii;

COCTaBJIATh YPABHEHUS 3JIEKTPOIUTUYECKON TUCCOIMALNN KUCIIOT, LIeIoueil u coel,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMs PEaKluH,
MOJTBEPKIAIONINX  CYIIECTBOBAHME TEHETHYECKOW CBS3M MEXIy BEIIECTBAMHU
pa3INYHbBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

IPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
NPOTEKAHUS XUMUYECKHX MPEBPAIICHUH B Pa3IMYHBIX YCIOBHUSX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COeJUHEHNUs, MAaCCOBYIO JIOJIIO BEILlECTBA B
pacTBope, MPOBOANUTH PACUETHI IO YPABHEHUIO XUMHUYECKOH peaKIim;

coOuoiaTh MpaBHJia TOJIB30BAaHUS XUMHUYECKOW TOCYIOW U J1abOpaTOpHBIM
0o0OpyJIOBaHUEM, a TaKKe IpaBHUia OOpaIleHUs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMHU TI0 BBITIOJTHEHUIO Ta00PATOPHBIX XUMHUYECKUX OITBITOB IO MOTYYCHHIO U
COOMpaHUIO ra3000pa3HBIX BELIECTB (aAMMHUAKa U YTIIEKUCIIOTO ra3a);

MIPOBOJUTH PEAKIMH, TTOATBEPIKIAIOIINE KAaYEeCTBEHHBI COCTAaB Pa3JIMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWJIHMKaT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;



MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIEHHEe, CHUCTEMAaTHU3aIlMI0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BEUIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4HbIE METOIbI TO3HAHMSI — HAOII0JICHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCTICPUMEHT
(peaJIbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHue pa3jieioB u Komriecrso tacos dueKkTpoHHbIE (LM POBbLIE)
n/n TeM NMPOrpamMMbl Bcero f;;:ﬂ‘:ﬂbnble ;I;g::;illmeCKne o0pa3oBaTejibHbIE PeCypChI
Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
[PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xuMuueckue 15 1 bubmnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pazjen 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
21 Bosnyx. Kucnopon. [lonsarue 6 bubnnorexka HOK
00 okcHumax https://m.edsoo.ru/7f41837c
29 Bonopon. I[onstue o 8 1 bu6nuoreka [IOK
KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka [HOK
OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmmoteka [IOK
HEOPTraHUYECKUX COCTUHECHUI https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pasnea 3. Ilepuonuyecknii 3akoH u Ilepnoguyeckas cucrema xummudeckux daeMenToB JI. . Mennesneesa. CTpoeHne aToMOB.

Xumnueckas cBsizb. OKMCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN
[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHUYECKUX dyieMeHToB []. 1. 9
MenneneeBa. CtpoeHue
aToma

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Xumudeckas CBI3b.

3.2 OKHCIUTETBLHO- 7 bubmaorexa IIOK
BOCCTAHOBHTENbHbIE PEAKLIHI https://m.edsoo.ru/7f41837c
Bubnnoreka IIOK
Hroro no pasneny 16 https://m.edscIJlo.ru/7f41837c
O060011IEeHNEe U CUCTEMATU3 AL 5 bubmuorexa [IOK
3HAaHUU https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NMPOrpaMmblI Bcero Kontponbueie  Ipaxrmyeckue o0pa3oBaTejbHbIE
padoTbI padoThbI pecypes
Pa3nes 1. BemecTBO M XMMH4YecKHe peakiuu
11 [ToBTrOpenue u yriybiaeHne 3HaHHUHA 5 1 bubmmorexa [IOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX https://urok.apkpro.ru
12 peaxiuit 4 POII
https://www.resh.edu.ru
AKnacc
https://www.yaklass.ru
Mos mkoia
13 DIEKTPOIUTHYUECKAS TUCCOLIAAITHA. 8 1 L https://myschool.edu.ru
' XUMHUYECKUE PEAKIIMU B PACTBOpPAX BHHeOYI_)OKH )
https://videouroki.net
Buneoreka mkoabHBIX
IKCIIEPUMECHTOB
https://videoteka.apkpro.ru
Hroro no paszneny 17
Paznen 2. HemeTa/uibl M X COeIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.1 semMenToB VIIA-rpymmbl. Tanorens 4 . brbmiorexa [IOK
https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX https://urok apkpro.ru
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 PBHi ' '
COCIUTHCHIA https://www.resh.edu.ru
OO01mas XxapakTepuCTHKa XUMUIECKIX IKnace
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1

nX COCIUHCHUA

https://www.yaklass.ru



https://m.edsoo.ru/7f41a636
https://urok.apkpro.ru/
https://www.resh.edu.ru/
https://www.yaklass.ru/
https://myschool.edu.ru/
https://videouroki.net/
https://videoteka.apkpro.ru/
https://m.edsoo.ru/7f41a636
https://urok.apkpro.ru/
https://www.resh.edu.ru/
https://www.yaklass.ru/

OO01ast XxapakTepUCTHKA XUMUUYECKUX
2.4 aneMeHToB |VA-rpynnsl. Yriepon u
KPEMHHUHI U UX COEIMHEHHUS

Hroro no pazneny
Pa3znea 3. Merajliibl M MX COeTHHEHHUS
3.1 OO011e CBOMCTBA METAJLIOB

3.2 Baxkueiiime MeTamisl U UX COSIUHEHUS

25

16

Mo mikoia
https://myschool.edu.ru
Buneoypoku
https://videouroki.net
BI/IIIGOTCKa HIKOJIBHBIX
SKCIIEPUMEHTOB
https://videoteka.apkpro.ru

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
https://urok.apkpro.ru
POII
https://www.resh.edu.ru
SIKacce
https://www.yaklass.ru
Most mkoia
https://myschool.edu.ru
Buneoypoku
https://videouroki.net
BI/II[eOTeKa HIKOJIBHBIX
9KCIEPUMEHTOB
https://videoteka.apkpro.ru

Uroro no pazneny
Pasnen 4. Xumus u okpy:kamomas cpeaa

4.1 BemectBa u MaTCpHraJibl B ) KU3HU YCIIOBCKA

20

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
https://urok.apkpro.ru

POIII
https://www.resh.edu.ru
SIKacce
https://www.yaklass.ru



https://myschool.edu.ru/
https://videouroki.net/
https://videoteka.apkpro.ru/
https://m.edsoo.ru/7f41a636
https://urok.apkpro.ru/
https://www.resh.edu.ru/
https://www.yaklass.ru/
https://myschool.edu.ru/
https://videouroki.net/
https://videoteka.apkpro.ru/
https://m.edsoo.ru/7f41a636
https://urok.apkpro.ru/
https://www.resh.edu.ru/
https://www.yaklass.ru/

Mo mikoia
https://myschool.edu.ru
Buneoypoku
https://videouroki.net
BI/IIIGOTCKa HIKOJIBHBIX
SKCIIEPUMEHTOB
https://videoteka.apkpro.ru

Hroro no pazueny 3

bu6mmoreka [IOK

O00011IeHYE U cCUCTEeMaTU3alvs 3HAHUM 3 https://m.edso0.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 4 !



https://myschool.edu.ru/
https://videouroki.net/
https://videoteka.apkpro.ru/
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KonuyecTBo yacos DJIeKTpOoHHbIe U pPOBbIE
o/ Tema ypoka Beero Kontpoabubie IlpakTnueckme  00pa3oBaTe/lbHbIe
padoTbI padoThbI pecypcbl
1 Hpeamer XuMuu. Poitb XHMHUH B KH3HH 1 https://m.edsoo.ru/7efb3c3c
yesoBeka. Tena u BemecTsa
2 [ToHsiTHE O METO/IAX MMO3HAHUS B XUMHUHU 1 https://m.edsoo.ru/9f459e9a
[Tpaktuyeckas pabora Ne 1 «IIpaBumia paboTs
3 B J1a00paToOpuu ¥ MPUEMBI OOPAIICHHS C 1 https://m.edsoo.ru/ab2a57ch
1a00paTOPHBIM 000PYIOBAaHHEM)
4 Hucrste BELLECTBA 1 EMECH. Criocobet 1 https://m.edsoo.ru/8dffeead
paszeneHus cMeceit
[IpakTnueckas padbora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKH ITOBAPEHHOM 1 https://m.edsoo.ru/d9adcf25
COJIN)»
6 ATOMBI M MOJICKYJTBI 1 https://m.edso0.ru/434a3592
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 https://m.eds00.ru/3a97§7¢6
XUMHYECKHUX JIEMEHTOB
8 [TpocThie U CIIOKHBIC BEIIECTBA 1 https://m.edsoo0.ru/8d153ab3
9 ATOMHO-MOJICKYJISIPHOE yYCHUE 1 https://m.edsoo.ru/b44af747
3aKOH MOCTOSHCTBA COCTABA BEIIECTB.
10 Xumndeckas Gpopmyrna. BaneHTHOCTh aTOMOB 1 https://m.edsoo.ru/3adc28cl
XHUMHYECKHX 3JIEMEHTOB
11 OrHOCHTENbHAS ATOMHAA MaCCa, 1 https://m.edsoo.ru/fac67eel
OTHOCHTETbHAS MOJIEKYJISIpHAsT Macca
12 MaccoBast 107151 XUMUYECKOTO 3JIEMEHTa B 1 https://m.eds00.ru/95bch8f5
COCIMHCHUHT
13 KomnuectBo BemecrBa. Monb. Mossipaast 1 https://m.edsoo.ru/668edb4a

Macca



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a

14

15

PuznuecKrue 1 XUMUYECKHUE SIBJICHUS.
XuMuueckas peakuus

[Ipu3Haku 1 yCcioBUS MIPOTEKAHUSA
XUMHUYECKUX PEAKLUI

https://m.edso0.ru/8b878fcf

https://m.edso0.ru/84214963

16

17

3aKOH COXpaHEHMS MACCHI BEILECTB.
XUMHYECKUE YPABHEHUS

Beluncnenus konudecTsa, MacChl BELIECTBA
10 YPABHEHMSIM XUMUYECKUX PEAKLUI

https://m.edsoo.ru/aalcl52d

https://m.edso0.ru/b1656492

18

Knaccudukanus XuMUYeCKUX peakiui
(coenuHeHus, pa3oKeHHs, 3aMEIICHUS,
oOMeHa)

https://m.edsoo.ru/fe58191f

19

20

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImKIoneauct. O0o0IEeHne U
cucTeMaTu3alus 3HaHui

KonTponbnas padora Nel no teme «BemectBa
Y XUMHYECKUE PeaKI»

https://m.edsoo.ru/213bbeaf

https://m.edsoo.ru/cc95e5ed

21

Boznyx — cmech razoB. Coctas Bo3ayxa.
Kucmopos — 3j1eMeHT M MPOCTOE BEIIECTRO.
O30H

https://m.edso0.ru/237315cf

22

du3znuecKrue 1 XMUMUYECKHE CBOMCTBA
KHCIIopo/ia (peakliui OKUCIIEHUS, TOPEHHE).
[TonsTre 06 okcuagax

https://m.edso0.ru/67245d2f

23

CriocoOslI oNTy4eHus KHUCI0poia B
1a00paTOPUM U MMPOMBIIIIICHHOCTH.
[Ipumenenue kucnopoa

https://m.edso0.ru/896247cb

24

25

TennoBoii 3 PexT XMMUIECKOI peaKIuu,
MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- ¥ SHJO0TEPMHUUECKHUX PEaKIMIX
Tomnuso (HedTh, yroib U MeTaH).
3arps3HeHue Bo3/lyXa, CIocoObl ero
MPeIOTBPALLECHUS

https://m.edsoo.ru/4d71febb

https://m.edso0.ru/62a61752



https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752

[IpakTrueckas padota Ne 3 o Teme

26 «[Toxydenue u cobupaHue KUCIOPO/a, https://m.eds00.ru/329545c9
H3y4YCHHUE €r0 CBOMCTBY

27 Boz10pos — 571eMEHT M pOCTOe BellecTBO. https://m.edso0.ru/2325645f
Haxoxnenue B npupone

8 DU3NYECKUE U XUMUYECKUE CBOMCTBA hitps://m.eds00.ru/ac9eb4bs
Bostopoza. [IpuMeHeHne Bogopoaa

29 [ToHsATHE O KUCITOTAX U COJISAX https://m.edsoo.ru/d743bf8d

30 Criocobet nonyuenus Bo10poxa b https://m.edso0.ru/8dbbbcdb
naboparopun
[IpakTuueckas padora Ne 4 o Teme

31 «[Tony4enue u cobupanue BOAOpOIa, https://m.edsoo.ru/37a3324a
U3y4YCHHUE €r0 CBOMCTBY

32 MomnsipHbiid 00bEM Ta30B. 3aK0OH ABOTaJIPO https://m.edsoo.ru/714a252d
Borurcienus: 00bEMa, KOTMYEeCTBA BEIIECTBA

33 rasa o ero U3BeCTHOMY KOJINYECTBY https://m.edso0.ru/25858514
BEIIECTBA MK 00BEMY
Beruuciienust 00bEMOB ra30B M0 YPAaBHEHHIO

34 peaKiiy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ae3d2633
OTHOIIICHHI Ta30B

35 dusnyecKrue ¥ XUMHUYECKHE CBOMCTBA BOJIBI https://m.edsoo.ru/272b514c

36 CocraB ocHoBanuii. [ToHsITHE 00 HHIUKATOPAX https://m.edsoo.ru/3d2634ef
Bopna kak pactBoputens. HacbieHHbie U

37 HEHACHIIIEHHBIE pacTBOPHI. MaccoBasi 10JIst https://m.edsoo.ru/2b19b4el
BEIIIECTBA B paCTBOPE
[IpakTrueckas padota Ne 5 o Teme

38 «[TpuroroBneHune pacTBOPOB ¢ ONpeeNEHHON https://m.edso0.ru/9f55a219
MAacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA

39 Konrpomsnas padora Ne2 no rewe https://m.edsoo.ru/c1c97fe3
«Kucnopoa. Bonopoa. Boga»

40 OKCHJBL: COCTAB, KNACCH KA, https://m.edso0.ru/c321335c

HOMEHKJIAaTypa



https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c

[TonydyeHue u XuMHYECKHUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/bce52bca
OKCHJIOB

42 OcHoBaHMs: COCTaB, KacCHpHKANN, https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa

43 HOqueHHue 1 XUMITHECKHE CBOHCTBA https://m.edsoo.ru/eb3b238b
OCHOBaHHH

44 Kucnotsr: cocTas, knaccuuKaus, https://m.edso0.ru/c589a687
HOMEHKJIaTypa

45 [TonydeHre 1 XUMUYECKUE CBOWCTBA KUCIIOT https://m.edsoo.ru/d2cc4664

46 Comn (cpemune): HOMCHICTATYPa, Croco0k! https://m.edsoo.ru/66bad57a
MOJTY4CHHSI, XHMHYECKUE CBOMCTBA
[IpakTnueckas padora Ne 6. Pemenue

47 KCIICPUMEHTATIDHBIX 33]1a1 TIO TEME https://m.edsoo.ru/ef5f5b6d
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX
COCTUHEHUN )

48 Teneriieckas cadss Mexy raccamt https://m.edsoo.ru/3eafb436
HEOPraHUYeCKUX COCTUHECHUI

49 OO0oO0IeHre ¥ cUcTeMaTU3alHs 3HAaHUH https://m.edsoo.ru/aedf982e
KonTponbnas padorta Ne3 no teme

50 "OCHOBHBIE KJIACCHl HEOPTaHMUECKHX https://m.edso0.ru/53e93cf2
coenrHeHnin"
[TepBBIe MOMBITKH KIaCCH(PHUKALIUH

51 XMMHUYECKHX 3IeMeHTOB. [1oHsITHE O rpymmax https://m.edso0.ru/45ch955f
CXOJTHBIX DJIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepuonnueckas

52 crcTeMa XUMHUYECKUX dsteMeHToB J]. 1. https://m.edsoo.ru/acfe3f3c
Meneneena

53 [lepuoipl, TPYNIIBI, TOATPYIIIHI https://m.edsoo.ru/dd7cc851

54 Ctpoenue atomoB. COCTaB aTOMHBIX SIIIEP. hitps://m.edsoo.ru/b34e5fbl

N30TO0118I
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https://m.edsoo.ru/ef5f5b6d
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CTpOCHI/Ie SJICKTPOHHBIX 000J104YEK aTOMOB

55 anemeHTOB [lepuoauueckoit cucrems . 1. 1 https://m.edsoo.ru/fb64d6ef
Menneneena
XapakTepuCTHKA XUMHUYECKOTO 3JIEMEHTA T10
56 ero noJyioskeHuro B [leproanyeckoit cucreme 1 https://m.edsoo.ru/3627afb4
. . MengeneeBa
3nauenue [leprnoanyeckoro 3akoHa A
57 pa3BuTHUs Hayku U nipaktuku. J{. U. 1 https://m.eds00.ru/83762e95
MenpeneeB — y4€HbIHU, MT€1aror U rpakjaHuH
58 O00011IeHIE U CUCTEMATHU3aIisl 3HAHUH / 1 bu6mmoreka [IOK
Bcepoccuiickast mpoBepouHasi pabota https://m.edsoo.ru/00adb33c
59| arowns, Xewerconan cown Bocprcontonan | 1 bu6morexa LIOK
HpoBepouHas pabora https://m.edsoo.ru/00adb486
60 ICKTPOOTPHIIATEIIEHOCT, ATOMOB 1 https://m.eds00.ru/2667a766
XUMHYECKHX 3JIEMEHTOB
61 HMonnas XuMHU4ecKas CBSI3b 1 https://m.edso00.ru/2628cf49
62 KoBasneHTHast moJsipHasi XUMHUYECKask CBSI3b 1 https://m.edso0.ru/67fb6476
63 KoBasienTHast HEMOJSIpHAS XUMHYECKAs! CBSI3b 1 https://m.edsoo.ru/f32e6211
64 CreneHn OKUCIIEHUS 1 https://m.edsoo.ru/fe73b9dc
65 OKHUCIIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1 https://m.edsoo.ru/665e2d2d
66 OKHCIIUTEIN U BOCCTAHOBUTEIIH 1 https://m.edso00.ru/eb264264
7 Qe naicesma wine
68 O0001IeHrEe U CHCTEMAaTU3alNs 3HAHUH 110 1 https://m.edso00.ru/c8769b1b
TeMe «TUIbl XUMHUYECKHUX PEeaKIIHiD) https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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https://m.edsoo.ru/c8769b1b
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoJunyecTBo 4yacoB JIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema YpoKka B KOHTpOJ’IbHLIe HpaKanecKHe 06pa30BaTeJ1Ll-Ible
cero
padoThI padoThI pecypcbl

IIepnonnueckuit 3akoH. Ilepuonnueckas

1 CHCTEMAa XMMHYECKHX d1eMeHToB 1. 1. 1 https://m.edsoo.ru/ac197bf5
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB

2 XMMHAYECKHX 3JIEMEHTOB MIEPBHIX TPEX 1 https://m.edsoo.ru/44bdf4b2
MEPUOJIOB
Kitace a OMEHKJIaTypa

3 JlACCH QMK U HOMEHICIATYD 1 https://m.edsoo.ru/d96e16b9
HEOPraHUYECKHX BEILECTB
Buibl XUMUYECKOM CBSI3W U THUIIBI

4 s < 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEHIETOK
KonTponbnas padota Nel mo teme

5 «[ToBTOpEHUE U YriayOJeHHE 3HAHUM 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Knaccudukanms XumMruueckux peakiuii no

6 Quica peardtt 1 https://m.edso0.ru/61f97329
Pa3IUYHBIM MPU3HAKAM
[TonsATHE O CKOPOCTH XMMHYECKOMN pPEaKIUK.

7 [ToHsiTHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 https://m.edsoo.ru/e73c3ef4
peaKIusIxX
[TonsiTHE 0 XMMHYECKOM PAaBHOBECHH.
@akTOophl, BIUSAIOIINE HA CKOPOCTh

8 P, B H P 1 https://m.edsoo.ru/afbc35b2
XUMHUYECKON PEaKIIUU U TTOJIOKEHNE
XUMHUYECKOTO PaBHOBECHUS
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC

9 1 https://m.edsoo.ru/16ddaal?
peakiumn
Teopus 37A€KTPOIUTUYECKON JUCCOLIMALINH.

10 P P A tman 1 https://m.edso0.ru/965c6a66
CuiibHBIE U CJTa0bIe DJIEKTPOJIUTHI

11 HoHHbIe ypaBHEHUS peakinit 1 https://m.edsoo.ru/43f4b85c
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https://m.edsoo.ru/43f4b85c

12

XUMHUYECKHE CBOMCTBA KUCJIOT Y OCHOBAHUN
B CBETE NPEACTaBICHUN 00
AIEKTPOJIUTUYECKON JUCCOIHAITIT

https://m.edsoo.ru/9adee23c

13

XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
MIPEJICTABICHHUA 00 AIEKTPOIUTUICCKOM
JIUCCOLIUAIINN

https://m.edso0.ru/339ae525

14

[TonsiTue o ruaponuse conen

https://m.edsoo.ru/be3c2519

15

O06001IeHre ¥ cucTeMaTh3auus 3HaHUi

https://m.edso0.ru/78322bfb

16

17

[IpakTuueckas padbora Ne 1. «Pemienue
SKCIEPUMEHTAIIBHBIX 33729

KonTponbnas pabota No2 mo teme

<<3JI€KTpOJII/ITI/I‘-ICCKa$I Jucconuranms.
XUMHYECKHE p€aKuuu B paCTBOpax»

https://m.edsoo.ru/c172d37d

https://m.edso0.ru/2b5a2162

18

19

20

21

22

23

24

OO01as XxapakTepUCTHKA raJOreHOB.
XHUMHUYECKUE CBOKMCTBA HA IPUMEPE XJI0pa

XnopoBoaopoa. CoJsiHast KUCIIOTA,
XUMHUYECKHE CBOWCTBA, MOJTyYEHHE,
IIPUMEHEHUE

[IpakTuueckas padbora Ne 2 o teme
«ITomyueHue consTHON KUCIIOTHI, U3y4YeHHUE
€€ CBOMCTB»

Boruncnenus no ypaBHEHUSIM XUMHUECKUX
peaxkuui, eciiu OJUH U3 PEarcHTOB J1aH B
n30bITKE

OOm1ast xapakTepucTHKa 31eMeHTOB VIA-
TPYIITIBI

AnnoTponHbie MOIU(UKALIUN CEPHI.
Haxoxnenue cepbl 1 €€ cCOeIMHEHUN B
pupojie. XMMUYECKHE CBOWCTBA CEPhI
CepoBoaopon, cTpoeHue, Gu3ndecKue u
XMMHYECKHE CBOICTBA

https://m.edsoo.ru/c3eaeb47

https://m.edsoo.ru/daf6b6e7

https://m.edsoo.ru/9a2hd4de

https://m.edsoo.ru/fa37c94c

https://m.edsoo.ru/e79ebfa3

https://m.edsoo.ru/5e3339hd

https://m.edso0.ru/384dcc68
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25

Oxkcunpl cepol. CepHas KUCIOTAa,
(du3nUecKre U XUMUYIECKUE CBOMCTBA,
MIpUMEHEHUE

https://m.edso0.ru/ae5652f6

26

27

XUMUYECKUE peaKkllny, JIexKallue B OCHOBE
MPOMBIIIJICHHOTO CIIOCO0a MOTyYSHHS
CEpHOI KUCIOThL. XUMUYECKOE 3arpsa3HeHHE
OKpY>Karollel cpelibl COEUHEHHUSIMU CEPbI

BrlunciieHrne MaccoBOil JOJIU BBIXOA
MPOAYKTa PEaKIuu

https://m.edsoo.ru/acc7d4bf

https://m.edsoo.ru/7dac2h46

28

29

OOwas xapakTepucTiKa 31eMeHToB VA-
rpynmnsl. A30T, pacipoCcTpaHEHHE B
npupoje, Gpu3ndeckue 1 XuMUYECKHe
CBOMCTBA

AMMHaK, ero Gu3N4ecKue 1 XUMUIECKHE
CBOMCTBA, IIOJIyYE€HUE U IPUMEHEHUE

https://m.edsoo.ru/6bfdf145

https://m.edso0.ru/e69bfb89

30

31

[IpaxTuueckas pad6ora Ne 3 o Teme
«[TomyueHune ammuaka, U3yueHue ero
CBOMCTB»

A30THas KucioTa, €€ husndeckue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/f4c23a53

https://m.edsoo.ru/f2d85456

32

33

34

35

Hcnonb30BaHue HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MHUHEPAIHLHBIX YIOOPSHUN.
XUMHUECKOE 3arpsi3HEHUE OKPYKaoLIeiH
Cpebl COeTMHEHHSIMH a30Ta

®dochop. Oxcun pochopa (V) u dochopnas
KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE
CBOMCTBA, OJIyYCHHUE

Hcnons3oBanue ¢pocdaTtoB B KauecTBe
MUHEpAIbHBIX YA00peHHii. 3arps3HeHue
MIPUPOIHOM cperbl hochaTamu

VYraepon, pacnpocTpaHeHHe B IPUPO/IE,
bu3nveckne 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/7fbdef49

https://m.edso0.ru/c8af5f46

https://m.edso0.ru/79¢51b82

https://m.edsoo.ru/eal6ee43
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36

37

38

39

40

41

Oxkcuapl yrieposaa, ux GU3nYecKue u
XUMHUYECKUE CBOUCTBA. DKOJIOTUYECKUE
po0JIeMBbI, CBSI3aHHBIC C OKCHJIOM YIJIepoaa
(V)

YrospHasg KUCIIOTa U €€ COJIU

[TpakTuyeckas padora Ne 4 o Teme
"[lony4eHue yriieKuciaoro rasa.
KavecTBenHas peakiysi Ha KapOoHAT-HOH"
[lepBoHavasibHbIE TOHATUS 00
OpraHUYEeCKUX BEUIECTBAX KaK O
COEMHEHUSX YIiIepo/ia

Kpemuuii u ero coequHeHus

[IpakTuueckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aja4 110 TeMe
«BaxHelnme HeMeTaIbl U UX COSAMHEHUS»

https://m.edso0.ru/a6915c71

https://m.edso0.ru/36a13d99

https://m.edsoo.ru/4de4a8dc

https://m.edso0.ru/822fb263

https://m.edso0.ru/1e94ee3a

https://m.edsoo.ru/d72fa3e8

42

43

KonTponbnas padota Ne3 mo teme
«BaxxHenme HeMeTaJuIbl U UX COCAUHECHUS»

OO6m1ast XxapakTepruCTUKa XUMUUECKHIX
3JIEMEHTOB — METaJlJIOB. MeTamindecKkas
CBSI3b M METAJUTMYECKAS] KpUCTAILTAYECKas
pemérka. PU3NYECKUE CBOMCTBA METAJIIIOB

https://m.edsoo.ru/f5bae73d

https://m.eds00.ru/83192917

44

XHUMHUYECKHEe CBOMCTBA METAIJIOB.
DNEKTPOXUMHUECKUN Psiji HAlpsKEHUH
METaJJIOB

https://m.edsoo.ru/5a41d1d4

45

46

OO1u11e criocoObl MOTYyYEHHs METAILIOB.
CrnnaBel. Beruncienus no ypaBHeHUSIM
XMMHUYECKHX PEaKIni, eClIi OIUH U3
PEareHTOB COICPIKUT IPUMECH

Ilonstue o KOppO31uHn MCTAJIJIOB

https://m.edsoo.ru/435b87d4

https://m.edsoo.ru/2c28f427

47

IIleno4yHbie MeTaIbI

https://m.edsoo.ru/c86edb4a

48

OKCI/II[LI W TUAPOKCUJBI HATPHUA U KaJIUA

https://m.edsoo.ru/4fdeelae
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IllenoynO3eMeNbHBIC METAJIIbI — KAJIBIUN 1

49 . 1 https://m.edsoo.ru/2bb5cf7b
Maruui

50 Bakneiiime coequHeHUs KaIbIM 1 https://m.edsoo.ru/85c2cal6

51 O0001IeHre U CHCTEMAaTU3alKs 3HAHUH 1 https://m.edsoo.ru/593adab7

52 JK€cTrocTh BOMIBI U CIIOCOOBI €€ yCTpaHSHUS 1 https://m.edso0.ru/869f76b9
[TpakTuueckas padora Ne 6 mo Teme

53 "YKEcTKOCTh BOJIBI U METOJBI €6 1 https://m.edso0.ru/669f6cdd
ycTpaHeHus"

54 AtoMuHAR 1 https://m.edsoo.ru/37e792ee

55 Am¢otepHEIe cROHCTBA OKCHAA M 1 https://m.edsoo.ru/82b7fa7d
THIPOKCH/IA

56 XKeneszo 1 https://m.edsoo.ru/b3996d2a

57 ;2:;??;1(] Irll’)mp oxcunpt  comu xkenesa (1) u 1 https://m.edsoo.ru/c3f79221

58 O00011IeHE U cUcTEMATU3as 3HAHUH 1 https://m.edsoo.ru/dbd9af72
[IpakTuueckas pabora Ne 7. Pemenue

59 AKCIICPUMEHTAIBHBIX 3a/1a4 [10 TEME 1 https://m.edsoo0.ru/462adf7f
«BakHelmne MeTauIbl B X COETUHEHUSD)
BerurciieHus o ypaBHEHUSM XUMHUYECKHX
peaKIuii, €CIIM OJIMH U3 PEarcHTOB JIaH B

60 U30BITKE WIIN COJICPIKHUT TIPUMECH. 1 https://m.edsoo.ru/a7a5913a
Brrunciienuss MaccoBOil 10JIH BBIXOA
MPOAYKTa PEaKIiu

61 O060011IeHrE U CHCTEMATH3alNs 3HAHNUI 1 https://m.edsoo.ru/eed7f912

62 KOHTPOHVI’HM pabora Ne4 1o Teme 1 https://m.edso00.ru/5b499218
«BakHeline METauIbl i UX COETUHEHUS

63 Beiectsa 1 Matepuaibi B MOBCEHEBHON 1 https://m.edso00.ru/483adc3a
YKHU3HU YEeI0BEKA

64 XHMUUECKOE 3ArPA3HEHNE OKpYXKALOIICH 1 https://m.edsoo.ru/f3f919fd

cpensbl
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65

66

67

68

Posib XMIMUU B PELIICHUH YKOJIOTHIECKUX
pooyem

O06001IeHYE ¥ cUCTEMATU3ALMU 3HAHUN 110
TeMe «DJIEKTPOJIUTHIECKAS TUCCOIHALIHS.
XUMHUYECKHE PEAKIIMH B PACTBOPAX)»

O000111eH1E ¥ CUCTEMATHU3ALMsl 3HAHUN 110
TeMe «Bakueinime HeMeTauIbl U UX
COETUHEHUSI

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110
TeMe «BaxHelIe MeTajuibl U UX
COEIUHEHUS

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edso0.ru/a98127b9

https://m.edso0.ru/1c364847

https://m.edsoo.ru/00ae0d0a

https://m.edsoo.ru/56f46bf5

https://m.edso0.ru/00adb33c

https://m.edsoo.ru/h221b45c

https://m.edsoo.ru/00ad9cb2
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOH
OBPA30BATEJIbHOM ITPOT'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

IIo Teme: ((HepBOHa‘-Ia.HBHble XUMHNYCCKHUEC ITIOHATHUA»

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATUH: aTOM,
MOJIEKYJIa, XUMHYECKHH O3JIEMEHT, HPOCTOE BEIECTBO, CIIOKHOE
BEILECTBO, CMECh (OIHOpPOJHAs M HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHTENbHAsI aTOMHAasi W MOJICKYJIpHas Macca, KOJINYECTBO
BEILlECTBA, MOJb, MOJIIPHAs Macca, MaccoBas IO XMMHYECKOIO
3JIEMEHTa B COEAMHEHUH, MOJISIPHBIN 00BEM, XUMHUECKas PEaKIHs,
KmaccuuKanus — peakuuMid: peakuud — COCAMHEHUS, PeaKIuH
pa3lIoKEeHUs, pPEeaKkIuu 3aMelICHUs, peakuuu OOMeHa, 3K30- |
SH/IOTEPMHUYECKUE PEAKIIMU, TEIUIOBOW A(PQPEKT peakiuu, pacTBoOp,
MaccoBasi JI0JIs BeulecTBa (MPOLEHTHAs KOHIIEHTPAIKsi) B PacTBOpe

1.2

13

14

1.5

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHH U
IIPUMEHATH ITH ITOHATHS IIPU ONMCAHUU BEUIECTB U UX NTPEBpALICHUI
UCIOJIb30BATh XMMHUUYECKYI0 CUMBOJIUKY JIi COCTaBICHUS (OpMyIl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHs MAacChbl BEILIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOIO YYE€HMs, 3aKOHa
ABorazapo

ONpEAeNATh BaJEHTHOCTh AaTOMOB DJJEMEHTOB B OMHAapHBIX
COCIMHEHUSX

1.6

1.7

KJIaccu(UIUpPOBaTh XUMHYECKUE PEAKUMU (IO YUCIY M COCTaBY
Y4acCTBYIOUIMX B PEAKIMH BEILECTB, M0 TEIIOBOMY 3P (HEKTY)
BBIUYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl
BEIIECTB

1.8
1.9

BBIYHCIISTH MACCOBYIO JIOJNI0 XUMHUYECKOTO 3JIeMEHTa 1o dopMyie
COCIUHCHHS,

BBIUUCIIATE MAaCCOBYIO JOJIIO BCIIECCTBA B PACTBOPE

1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOTIOACHHE,
W3MEpEHUe, MOJCITUPOBAHUE, OKCICPUMEHT  (peajdbHBId U
MBICIICHHBI )

IIo Teme: «BaxHnetimmue MMPEACTAaBUTCIIN HCOPTraHNUCCKHX BCIICCTB»

2.1

2.2

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHMUYECKHX MOHATUH: OKCHJ,
KHCJIOTa, OCHOBAaHHUE, COMTb
OIIPEIETSATh MPUHAUIC)KHOCTh BEIIECTB K ONPEAeNEHHOMY Kilaccy
coenHeHui o Gpopmynam

2.3

2.4

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPraHN4YCCKUEC BCIICCTBA

XapakTepu30BaTh (OMHCHIBATH) OOMIME XUMHUYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKasi OMUCAHUE PUMEPAMHU
MOJICKYJIIPHBIX ~ YPAaBHEHHH  COOTBETCTBYIOIIMX  XHUMHYECKUX
peakuuii




2.5

MPOTHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX
MIPEBPALCHUI B pA3JIUYHBIX YCIOBUSIX

2.6

clieoBaTh IMpaBWJIaM IIOJB30BAaHUS XHMHUYECKOM TMOCYAOH H
1abopaTopHEIM 000PYZOBAaHUEM, a TAKXKE MPaBHIIaM OOpAIICHHS C
BELIECTBAMH B COOTBETCTBUM C HHCTPYKIHMSIMH IO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O MOJYUYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPOAA), TPUTOTOBICHUIO
pacTBOpPOB € ONPEACIIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI
[0 PAclO3HABaHUIO PACTBOPOB INENOYEH W KHCIOT C IMOMOIIBIO
WHIUKATOPOB (JIakmyc, heHoadTaaeuH, METUIOPAHX U IPYTUe)

2.7

MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKuu

I[To Teme: «llepumoanueckuii 3akoH u llepmoamueckas cucrema
xumuyeckux smeMeHToB Jl. M. MenneneeBa. CtpoeHHe aTOMOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHbBIC PEAKITUN))

3.1

3.2

3.3

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUMI: SOpO aTOMa,
ANEKTPOHHBIA CJIOM aToMa, aToMHas oOpOuTanb, paauyc aToMma,
XUMHMYECKasl CBA3b, IOJSPHAs W HENOJISIPHAs KOBAJICHTHAs CBS3b,
NEKTPOOTPHULATEIBHOCTh, WOHHAs CBS3b, HMOH, KaTHOH, AHUOH,
CTCIICHb OKHCJICHUA

KJIACCU(UIIMPOBATH XUMUYECKUE IJIEMEHTHI

OIMCHIBAThH U XapaKTepu30BaTh Tabamunyto Gopmy Ilepuoamaeckoit
CHCTEMbl XMMHUYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHSTUS «IJIaBHAs
nonrpynmna (Arpynma)» u «mobounas mnoxarpymma (brpymma)y,
«MaJble» U «O0JIbLINE» EPHOAbI

3.4

3.5

3.6

3.7

9 KUIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

1
11

packpsiBaTh cMbica [lepuoanueckoro 3axkona JI.M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJUYECKON  3aBUCHUMOCTH
CBOMCTB XHMMYECKHX DJIEMEHTOB OT WX IIOJ0XKEHHUS B
[Iepnonnueckoii cucreme

COOTHOCUTh OOO3HAauU€HHUs, KOTOpbIE HMEITCA B  TabJuIle
«Ilepuoguyeckas  cucrema XUMUYecKUx  anemeHtoB ..
MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsn sjapa, oOIee YuciIo
AJIEKTPOHOB U pacnpeeseHue UX MO0 ANEKTPOHHBIM CIIOSIM)

ONpeaAciATb  CTCIICHbL  OKHCJICHHUA  JJICMCHTOB B 6I/IHapHI>IX
COCINMHCHUAX

OTpEeAEATh BHUJI XMMHUYECKON CBSA3M (KOBAJIEHTHAs U HOHHAs) B
HEOPraHUYECKUX COCAUHEHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «BemecTBO 1 XUMUYECKAsT PEAKIIUS

PaCKpbBIBATG CMBICITI OCHOBHBIX XHUMHWYCCKHUX TMOHSTHMH: pacTBop,
QJICKTPOJUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOJIUTHYICCKAA AUCCOLHALINSA,




peaKknuy HOHHOTO OOMEHa, KaTaau3aTop, XUMHYECKOEe PaBHOBECHE,
o0OpaTumblie u HeoOpaTHUMBbIE peaxuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHBIC peaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTEINIb, OKHCIEHHE U BOCCTAHOBJIEHHE, aJUIOTPOIMS,
amdoTepHOCTh, XHMHUYECKas CBA3b (KOBAJICHTHAs, HOHHAas,
MeTaJuIn4YecKas), KpUCTAUIMYecKas pemeéTKka, CIUIaBbl, CKOPOCTb
XMMHYECKON peaKkiuu

1.2

13

14

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYCCKHX MMOHATHH H
IMPHUMCHATH 5THU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm”I

COCTAaBJIATH ypaBHeHI/HI BHGKTPOJIHTI/I‘ICCKOP'I Jucconuanuun KUCJIOT,
IeJIoueld W CoJIeH, IMOJIHbIE M COKPAIIEHHBIC yYpaBHEHUS PeaKIUit
HOHHOTO OOMeHa

paCKprBaTB CYH_IHOCTL OKHUCJIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKLII/Iﬁ
MOCPEJCTBOM COCTABIICHUS DJICKTPOHHOTO OajlaHCca ITUX peaKIui

1.5

IIpOBOOUTH paC‘IéTbI 110 YPAaBHCHUIO XHUMHYECKOMU pE€aKnuu

Ilo temam: «Hemeraruiel ©1 ux coeauHeHus» U «MeTaUibl U UX
COCTUHEHUI»

2.1

2.2

XapakTepu3oBaTh  (OMHCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIESCTB, TIOTBEPKIA
ONMCaHWE TMPUMEPAMH MOJICKYJISIPHBIX W HWOHHBIX ypaBHCHHU
COOTBETCTBYIOIINX XUMUICCKUX PEAKITUI

COCTaBJIATH YPABHCHUA peaKm/Iﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHNE
TeHESTHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

IIPpOrHO3UpPOBAThb CBOMCTBA BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMUUCCKHUX HpeBpaHIeHI/Iﬁ B pa3JINYHbIX
YCJIOBHUAX

2.4

ClIeIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TOCYAOH W
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUHM C HHCTPYKIMSIMH TIO BBITIOJTHEHHIO
na6opaT0prlx XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOTo ra3a)

2.5

3.1

OpoOBOAWTE pPC€AaKUOWH, IMOATBCPKIAAIONINEC Ka4eCTBEHHLIA COCTaB
pPa3IUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XIJIOPUI-,
Opomun, womun, kapOoHaTt, Qocdar, cumukar, cyiabdar,
TUAPOKCUAUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BEILIECTB

[To Teme: «XuMHS 1 OKpYKArOIIAsl Cpea

pacKpbIBaTh CMBICII OCHOBHBIX XUMH4Yeckux TmoHsaTui: 11K
BEIIECTBA; KOPPO3Us METAIIOB

3.2

MIPUMEHITh OCHOBHBIE OMEpAIlUU MBICIUTEIHHON NEATEIHHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTHU3aIHIO,
BBISIBJICHHE MPUYUHHO-CICACTBEHHBIX CBA3€H — s M3ydeHUs
CBOWMCTB BEIIECTB M XUMHUYECKHX PEAKIMH; €CTECTBEHHOHAYYHBIC
METOJIbl TO3HAHUS — HAOMIOACHHWE, M3MEPEHHEe, MOJCIUPOBAHHE,
9KCIIEPUMEHT (peabHbIA U MBICJICHHBIN )




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Tpenmer xumun. Ponp Xxumuu B )XKU3HU 4ellOBeKa. XUMUSI B CUCTEME HayK.
Tena u BemrecTtBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE
BEIIECTB

1.2

13

[TonsiTue o MmeToAax mo3HaHus B XuMuK. YucTole BemecTBa u cMecu. CriocoObl
paszeleHus cMecen

ATOMBI U MOJICKYIJIBL. Xumuueckue »diaeMeHThl. CHMBOJBI XMMHYECKHX
31eMeHTOB. [IpocThie U crioKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MoJIeKyJIApHas Macca. MaccoBas A0J1  XUMHYECKOTO
3JIEMEHTA B COCIMHEHUU

1.5

KomnuectBo Bemectsa. Monbs. MossipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl W YHWCIIa CTPYKTYpPHBIX €IMHHUI[ BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKHX COCIUHEHUM

1.6

1.7

dusznyueckrue ¥ XMMUYCCKHUE SBICHUS. XUMUYECKas PEaKius U €€ TPU3HAKH.
3aKOH  COXpaHEHWS  MacChl  BEHIeCTB.  XHMHYECKHE  ypaBHCHUS.
Knaccupukamuss XUMHYECKMX  peakiuid  (COCIUHEHHS,  Ppa3JIOKCHUS,
3aMeInIeHus, oOMeHa)

XWMHUYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
mpaBuJiaMu pabOTHI B 1a00paTOpHUH U MpUEMaMU OOpaIleHUs ¢ Ta00PaTOPHBIM
o0opy/sOBaHUEM, H3Y4YEHHME M ONucaHue (U3MUECKUX CBOMCTB 00pa3LoB
HEOpPraHMYeCKUX BELIeCTB, HaOdrofeHue ¢u3nuecKkux (IUIaBJICHHE BOCKa,
TasiHUE JIbJ1a, PACTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAIHsI BOJIbI) U
XUMHUYECKHX (TOpeHHe CBEYM, TMPOKAJMBaHME MEAHOH  MPOBOJIOKH,
B3aUMOJICCTBUE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOJIEHUE U OIHUCAHUE
NPU3HAKOB MPOTEKaHWs XUMHUECKUX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEpPHOM KHUCIOTBI C XJIOPUIAOM Oapusi, pa3joKeHue
ruspokcuaa Meau(ll) mpu HarpeBaHuM, B3auMoJIeCTBHE JKele3a ¢ paCTBOPOM
commu meau(ll), uzydenre cnoco0oB pa3ieneHust cMecei (C MOMOIIBI0 MarHHUTA,
¢ubTpOBaHMe, BhIMAPUBaHUE, AUCTUILUISALMS, XpoMaTrorpadus), npoBereHue
OUMCTKM TOBapE€HHOM conM, HaAOMIOJEHUE U OIUCaHHE pe3yJIbTaToB
IPOBE/ICHUS OIBITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsI MacChl, CO3/1aHUE
MojieIe MOJIeKYJI (IIapOCTEPKHEBBIX )

Baxueiiiine MNPpEACTABUTCIIM HCOPTaHNYCCKUX BCIICCTB

2.1

Boznyx — cmeck razos. CocraB Bo3ayxa. Kucinopon — aieMeHT U mpocroe
BenlecTBo. HaxoxaeHue kucinopoaa B npupoje, GU3ndeckue U XUMHUECKHe
cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenne kucnopoga. CrnocoOsl
NOJy4EeHUs1 KHUCIOpOAa B J1a0OpaTopuu M IMPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoaa B npupoge. O30H — ammoTponHast MoAM(pUKAIMS KHCIOPoaa

2.2

TennoBoil 3¢ ekt XUMUUECKOW peakuuu, TePMOXMMUYECKHE YypaBHEHUS,
9K30- U SHJIO0TEPMHUUYECKHE peakiuu. TOIMBO: yrojb U MeTaH. 3arps3HeHue
BO3/1yXa, YCHJIEHHE TapHUKOBOTro 3¢ deKTa, pa3pylIeHHe 030HOBOTO CIIOS




2.3

Bonopon — anemeHT u mpocroe BemiecTBo. Haxoxmenue Bogopoja B MPHUPOIE,
du3MUeCKre W XUMHYECKHE CBOWCTBA, TMPHUMEHEHHE, CIIOCOOBI TOTYyYeHUS.
Kuciaote! u comu

2.4

Monsipablii 00BEM razoB. PacuéTel 0 XUMHUYECKUM YpPaBHEHHSIM

2.5

2.6

®dusznyeckue cBoiicTBa BoAbl. Boga kak pactBoputenb. PacTBOpHI.
Hacepiniennbie 1 HeHACKIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBass 1onsi BeliecTBa B pacTBope. XHMHYECKHE CBOICTBa BOJBI.
OcHoBanus. Posib pacTBOpoB B MpUpPOJE U B KU3HU yenoBeka. KpyroBopot
BOJBI B IMpHUpoAE. 3arpsi3HEHHE MPUPOAHbIX BoA. OXxpaHa U OYHCTKA
MIPUPOIHBIX BOJ

Knaccudpukanus Heopranmdeckux coeauHenuit. Oxcuabl. Knaccudukarus
OKCHJIOB: coJieoOpa3yromiiue (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEpHbIE) H
HecosieoOpasyrome. Homenkiarypa okcujoB. OuU3nMUecKue U XUMHUYECKUE
cBoiicTBa okcuaoB. [lonyueHne okcuaoB

2.7

OcHoBanus. Kiaccudukanus oOcCHOBaHMI: INENOYM U HEPAaCTBOPHMBIE
ocHoBaHus. HomeHknaTypa ocHoBaHnN. PU3NYECKHE U XUMUYECKUE CBOWCTBA
ocHoBaHui. [loydenne ocHoBaHuUM

2.8

2.9

Kucnotsl. Knaccuduxauust kucinor. Homenknarypa kucinor. dusnueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHoctu MetauioB H.H. bekerosa.
[Tonyuyenue kucior

Comu. Homenknatypa coseil. @u3nyeckne U XUMMUYECKHUE CBOMCTBA COJICH.
[Tonyuyenue coneit

2.10

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMHUECKUH HKCHEPUMEHT: KaueCTBEHHOE OIpEJeNIeHHEe COAEpIKaHUsS
KHCJIOpOJia B BO3JlyX€, MOJIyY€HUE, COOMpaHUE, PacllO3HABaHUE U U3y4EHUE
CBOWCTB KHCIJIOPOJ1a, HAOJIIOJCHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHMSI U IIPEKpaIlleHusl TOpeHus (Iokapa), O3HAaKOMIIEHHUE C
o0Opa3llaMu OKCUIOB M ONKCAaHME HUX CBOWCTB, MOJy4YeHHE, COOUpaHue,
pacro3HaBaHHE U W3y4YEHHE CBOWMCTB BOJOpoAa (TOpeHue), B3auMOJAEHCTBHE
BOZIOpOJA c OKCUJIOM meau(ll) (BO3MOKHO HCII0JIb30BaHUE
BUJICOMaTepHaioB), HaO0IeHuEe 00pa3loB BEUIECTB KOJIMYECTBOM 1 MOIb,
UCCIIEIOBaHME OCOOEHHOCTEH  pacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
PacTBOPUMOCTBIO, IIPUTOTOBJIICHHE PACTBOPOB C ONPENEIEHHONM MacCOBOM
Jo7e pacTBOPEHHOTO BEILIECTBA, B3aUMOJIEHCTBHE BOJIBI C MeETaJUIaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPHAIIOB),
OTIpe/ielIeHue pacTBOPOB KHUCIOT M MIENoYel ¢ MOMOUIbI0 HMHIMKATOPOB,
UCCIIEIOBaHHE O0pPa3I0B HEOPraHWYECKUX BEIIECTB pa3INYHbIX KJIacCoB,
HaOJroleHne W3MEHEHHsT OKPACKM MHIMKAaTOpOB B pacTBOpax KHUCIOT H
nienouel, uzyuenue Biaumozeicteus okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCJIOTBI, KHCIOT C METaulaMH, pEaKUUid HEeWTpaau3aluu, IoIydyeHHe
HEpaCTBOPHMBIX OCHOBaHWi, BBITECHEHHWE OJHOTO MeTajla JPYTUM W3
pacTBopa coJid, pelieHne HKCIePUMEHTAIbHBIX 33/1a4 10 TeMe «Bakneiimume
KJIACChl HEOPTAHUYECKUX COEMHEHUI»

[lepuonnyeckuii 3akoH u Ilepuoauueckas cucreMa XUMHUECKUX JIEMEHTOB
H.N. Menneneea. CTpoeHre aTOMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUU

3.1

HepBLIC ITIOIIBITKH KJIaCCI/I(I)I/IKaLII/II/I XUMHUYECKHUX 3JeMeHTOB. IloHsaTtue o
Trpymnmnax CXOOHBIX 3JICMEHTOB (IH@J'IO‘IHI)IG N MICJIOYHO3EMCEIBHBIC MCTAJIJIBI,




3.2

3.3

rajJioreHbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3yloT amQoTepHbIE
OKCHU bl U THAPOKCHUIBI

Ilepnonnueckuil 3akoH. Ilepuonnueckas cUCTEMa XMMHUYECKHUX 3JIEMEHTOB
HA.N. MenneneeBa. KoporkomepuomHas # JJIWHHONEPHOIHAS (OPMBI
Ilepuonuueckorr cucreMbl XuMHueckux oanemeHToB J[M. Menneneesa.
ITepuonst u rpymnmbl. U3NYECKUI CMBICT MOPAJKOBOIO HOMEpPA, HOMEPOB
nepuoja U rpynibl 3JIEMEHTa

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
Ilepuonnueckon cucremsl .M. Menneneesa. XapakTepuCcTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero nojoxeHuto B [lepuoanueckoii cucteme .M. Mennaeneena

3.4

3aKOHOMEPHOCTH HM3MEHEHHsI paJnyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB IO TPYIIAM W IEPUOJAM.
3nauenue [lepnoauueckoro 3akoHa u [leproanueckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HayKu W npakTuku. [[.1. MennaeneeB — y4€Hblid U
rpaKJIaHUH

3.5

3.6

3.7

9 KUIACC

Kona
1

11

1.2

1.3

1.4

Xumuyeckasi cBs3b. KoBaseHTHas (MOJisipHAsi M HEMOJSIPHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB. MloHHAas CBA3b

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm
OKHCJICHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE O0pa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THIPOKCHA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEeJI0YEH, IPOBEIEHUE OIBITOB, WILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX peakinii (ropeHue, peakliuu pa3iokKeHus, COeIMHEHNs)

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
BemectBo n xummnyeckas peakuus. [lopropenue

Ilepnonnueckuit 3akoH. llepuognueckas cucTeEMa XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKHX JJIEMEHTOB IEPBBIX TPEX NEPUOJOB, KNS, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanudeckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pEmETOK, 3aBUCUMOCTb CBOWCTB BEHIECTBA OT THIA KPUCTAJUIMYECKOU
pemETK M BHJA XHMMHYecKo cBs3u. Kiaccudukanus m HOMEHKIaTypa
HEOPraHMYECKUX BeUIeCTB (MEXKIyHapoJHas U TpUBHAIbHAs). XUMHYECKHE
CBOMCTBA BEIIECTB, OTHOCAILIUXCSA K PAa3JIMUYHBIM KJIaccaM HEOPTaHMYECKUX
COE/IMHEHU I, TEHETUYECKAsI CBSI3b HEOPTAHMYECKUX BEIIECTB

Knaccudukanus XuMH4eCKUX peakluil Mo pa3IMyHbIM NpU3HaKaM (TI0 YUCITy
U COCTaBy y4YaCTBYIOUIMX B PEaKIIMU BELIECTB, IO TEIUIOBOMY 3 ¢eKTy, 1Mo
M3MEHEHUIO CTETeHEN OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 0OPaTUMOCTH,
[0 YYacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKIMH,
TEPMOXHMHUYECKHE ypaBHEHMS. [[OHATHE O CKOPOCTH XMMHUYECKON PEAKIIUU

[Tonsite 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusax. [lonstue o
TOMOTEHHBIX M T€TepOoreHHbIXx peakuusx. lloHarne o XuMudeckoMm




1.5

paBHOBecun. (DaKTOpbI, BIMSIONIME HA CKOPOCTh XHWMHUYECKOM peakuuu u
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS

OKHCITUTENIEHO-BOCCTAHOBUTEIFHBIC  PEAKIUU,  OJCKTPOHHBIM  OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHUE ypaBHEHHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUM C HMCHOJIB30BAHUEM METOJA
3JIEKTPOHHOTO OasaHca

1.6

Teopus MEKTPOTUTUYECKON TUCCOLUALMU. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
Karnonsl, aHoHbl. MeXaHn3M JUCCOLMAIMH BEILIECTB C pa3IM4YHbIMU BUIaMU
XuMH4eckoi cBsi3u. CreneHs quccouranuu. CUIbHBIC U CIIa0ble AIEKTPOJIUTHI.
Peaknun noHHOTO OOMEHa. Y CIIOBUS MIPOTEKAHUs PeaKIMii MOHHOTO OOMeHa,
MIOJIHBIE M COKpAUIEHHbIE MOHHBbIE ypaBHEHUs peakuuid. CBOWCTBA KHUCIOT,
OCHOBAaHMH MW COJIEH B CBETE IMPEICTABICHHA 00 3IEKTPOIUTUYECKOM
aucconuanuu. KauectBeHHble peakiini Ha MOHBL. [[oHsATHE O rUApOIN3E conen

1.7

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMJICHHE C MOJEIISIMH KPUCTAJUTHUECKHX
pPEIIETOK HEOPTaHMYECKUX BEIECTB — METAUIOB M HeMeTauioB (rpadura u
arMasa), CJI0XKHBIX BELIECTB (XJIOPHA HATPHS); UCCICJOBAaHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW pPEaKIHH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCJIEIOBAaHHE  3JEKTPOIPOBOJHOCTH  PAacTBOPOB  BEINECTB, Ipolecca
JUCCOLMAUY  KUCIIOT, INeNoYel M comedl (BO3MOXKHO HCIOJIb30BaHUE
BU/ICOMATEPHAJIOB); TIPOBEACHUE OMNBITOB, WLTIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHE 0CajKa, BbIIEICHHE rasa,
00pa3oBaHUE BOJIBI); OIBITOB, MJUIIOCTPUPYIOUIMX TPHMEPHI OKHCIHTEIBEHO-
BOCCTAaHOBUTEJIbHBIX peaKLUil (TOpEeHHE, PEaKIuU Pa3JI0KEHUs, COETUHEHN);
pacno3HaBaHWE HEOPraHWYEeCKUX BEHIECTB C IIOMOINBI0 KayeCTBEHHBIX
pCaKHI/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hewmerannsl 1 uX cCOeIUHEHUS

2.1

OO6mass xapakrepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue M (uU3MUEecKHe CBOICTBa
MPOCTHIX BEIIECTB — TaJIOT€HOB. XMMHUYECKHME CBOMCTBAa Ha IPHUMEpPE Xjopa
(B3auMOJIeHCTBHE C METaJUIaMH, HEMETAJNIaMH, IIeIo4yaMu). XIJIOPOBOJIOPO.
ConsiHasg KHUCIIOTa, XUMHUYECKHE CBOICTBA, TMOJyY€HHUE, NPUMEHEHUE.
JelicTBue XJiopa M XJOPOBOJOPOJA HAa OPraHU3M 4YeJjoBeKa. BaxkHeimue
XJOPUbI U UX HAXOXKJACHHE B IPUPOJE

2.2

2.3

OOmas xapakrepuctuka 1eMeHToB VIA-rpynnbl. OcoO€HHOCTH CTPOEHHUs
aTOMOB, XapaKTepHbIE cTeNeHN okucaeHns. CTpoeHue 1 GU3nIecKre CBOMCTBA
IOPOCTBIX BEIIECTB — KHCIOpPOJa W Cepbl. AJUIOTPOIHBIE MOAM(pUKALNU
KHCJIOpPOJia M cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHUE,
¢u3nueckue M XUMHUECKue CBOMCTBA. OKCUABI Cepbl KaK IMPEACTaBUTEIH
KHCJIOTHBIX OKCcHI0B. CepHasi KHCIO0Ta, PU3NIECKHUE U XUMHUECKUE CBOWCTBA
(oOmre kKak MpeacTaBUTENS Kilacca KUCIOT U cnenuduyeckre). XuMHUUECKUE
peaKIny, JeXalue B OCHOBE IMPOMBIIUICHHOTO CIIOCO0a MOydeHHsI CEPHOM
kucioTsl. [Ipumenenue. Comu cepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxmeHune cepsl M €€ COSTUHEHNH B IPUPOe. XUMUYECKOE
3arps3HEHUE OKPYXKAroIel Cpe/ibl COeNMHEHUSIMU Cepbl (KUCIOTHBIE JTOKIH,
3arpsi3HCHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS

O6mas xapakTepuctuka 31aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUsA. A30T, pPacCIpOCTpaHEHHE B
npupoje, puzndeckre u XuMudeckre cBocTBa. KpyroBopor azora B mpupose.
AMMHak, ero (QusMueckue W XUMHYECKUE CBOMCTBA, IMOJIyuyeHHE U




npuMeHeHre. ConM aMMOHHS, UX (U3MYECKHMEe M XUMHUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KUCIIOTa, €€
HoJy4yeHue, pusnueckue 1 XMMUYECKre CBOMCTBA (00IMe KaK MpeIcTaBUTENs]
Kjacca KUCIOT U crnenupuueckue). lcrnonp3oBaHue HUTPATOB M COJIei
aMMOHHSI B KaueCTBE MHUHEpaIbHbIX yJOOpeHuil. XuMHUecKoe 3arps3HEeHHe
OKpYXKarolllel Cpelpl COETMHEHUSIMU a30Ta (KUCIOTHBIE J10XK/U, 3arpsi3HEHNE
BO3/1yXa, I0YBbI U BOJIOEMOB)

2.4

2.5

2.6

®docdop, ammorponHbie Moaudukamu Gocdopa, puznueckre 1 XUMHIESCKUE
ceoiictBa. Oxcun docdhopa(V) u dochopHas kucimora, ¢GuU3NYECKUE U
XMMHYECKHE CBOWCTBa, moiydeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe
MHUHEPAIbHBIX YA00pEHHA

OO6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnsl. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUA. YTJIEpOA, aIOTPOIHbIE
Moau(dUKaK, pacmpoCTpaHEHUE B TpHUpOJe, PUBNYECKUE U XUMHUYECKHE
cBoiictBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoae. Okcubl yriaeposa,
ux (1)H31/I‘~ICCKI/IC U XUMHUYECCKUEC CBOfICTBa, ﬂeﬁCTBHe Ha KHMBBIC OPraHU3MBbI,
MOJy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYECKUE MPOOIEeMbl, CBI3aHHBIE C OKCUIOM
yraepona(lV); rumore3a 11o06ambHOTO TOTEIUICHHS KIMMAaTa; MapHUKOBBIMA
addext. YronpHas kuciora U e€ coiM, UX (QUINYECKHEe U XUMHUYECKHE
CBOICTBa, Mony4yeHue U npuMeHeHue. KauectBeHHas peakuus Ha KapOOHAt-
noHbl. Mcnonb3oBanue kKapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIIICHHOCTH U
CEJIBCKOM XO35IMCTBE

HepBOHa‘-IaJH)HI)IG IIOHATUA 06 0pFaHI/Iq€CKI/IX BCIICCTBAX KAaK O COCINHCHUAX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTWUJICH, ATaHOJ, TJIHIEPUH, YKCyCHas
kucioTa). Ux coctaB m xumuueckoe crpoeHue. [lonstre o Ouomoruyecku
BaXHBIX BEIECTBAX: XHpax, OeNKax, yrieBoJax — U MX POJHU B >KU3HU
YyejaoBeKa. MarepuaibHOE E€OUHCTBO OPraHMYECKMX M HEOPraHMYECKUX
COCJIMHEHU U

2.7

2.8

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IOJIyY€HUE U
npuMeHeHue. CoeanHeHHst KpeMHuUs: B npupoze. O0mue npeactaBieHuss o0
okcuze kpemMHus(1V) n kpemHueBoit kucnote. CUIMKAThl, UX UCIIOJIb30BAHUE
B ObITY, MEOUIMHE, TPOMBIIUIEHHOCTH. BaxkHelme cTpouTeabHbIE
MaTepuayibl: KepamMHuKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMs CTPOMUTEIbHBIX MaT€pHaJOB B IMOBCEIHEBHOMN
KU3HU

XVUMUYECKUH 3KCIIEPUMEHT: U3ydeHHE 00pa3lioB HEOPraHWYECKUX BEIECTB,
CBOWCTB COJITHOW KHUCIIOTBI; IPOBE/IEHUE KAaUECTBEHHBIX PEaKlUil Ha XJIOPHI-
MOHbl M HAONIOZEHHE NPHU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUeckre 1 XMMHUYECKUE CBOMCTBA raJIoOr€HOB M UX COEAMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPHUAJIOB); O3HAKOMJIEHUE C OOpas3laMH XJOpPHI0B
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COeAMHEHUSIMU
(BO3MOXXHO HCTOJB30BAHUE BHUICOMATEPUATIOB); HAOIIOJEHUE TIpollecca
oOyTJIMBaHUs caxapa MoJl JIeiiCTBUeM KOHUEHTPHUPOBAHHOM CEpHON KUCIIOTHI,
M3Yy4EeHHE XMMHUYECKHUX CBOMCTB pa30aBIe€HHON CEpHON KHCIOTHI, IPOBEACHNE
Ka4eCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TpU3HaKa e&
MPOTEKaHHUs; O3HaKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMH a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MHCIIOIB30BaHUE BHJICOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX yA0OpEHHi; MoTydeHue, COOMpaHue, paclio3HaBaHUE
U U3y4YeHHE CBOMCTB aMMHaKa; MPOBEIEHUE KAUeCTBEHHBIX PEaKIMi Ha MOH
amMMOHMsIT U (ochaT-MOH M HM3y4yEeHUE MPU3HAKOB HX MPOTEKaHMUs,




B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJICOMATEPHANIOB); HM3YyUYECHHUE MOJENIEH KPUCTALNTUYECKUX
pemérok anmaza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C IPOIECCOM
a1copOIMK pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
MIPOTHBOTa3a; MoJyueHHue, COOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEACHHE KAYECTBEHHBIX pEakiuii Ha KapOoHAT- u
CUJIMKAT-UOHbI M M3YYCHUE NPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIbHBIX
3a7a4 1o Teme «BakHenIe HeMeTalIbl K UX COSTUHCHUS

MeTamisl ¥ BX COCIUHECHUA

3.1

OO0wast XapakTepuCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METaNIOB Ha OCHOBaHWUU
ux nosiokeHus B llepuogmdeckon cucreMe xumuyeckux snaemeHtoB ..
Menneneesa u crpoenust atomoB. CTpoeHHe MeTaJIoB. MeTandeckas CBs3b
U METAJUIMYECKas KpUCTaluIM4yecKass pemeérka. OJIEKTPOXUMUYECKUN P
HaNpPsUKEHUN METAIUIOB

3.2

3.3

duznyeckue U XMMHUYECKHe cBoiicTBa MeTamioB. OO0IIue crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITIOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE
B OBITY U IPOMBIIIJIEHHOCTH

[[{enounble MeTasuibl: nonoxeHue B llepuognueckoil cucteMe XMMHUYECKUX
anemeHnToB .M. MenzeneeBa; CTpOCHHE UX aTOMOB; HaXO0XIEHUE B IIPUPOJIE.
du3nyecKkue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcubl
W TUIPOKCUIBI HATpus W Kaius. [[puMeHeHHe IIENIOYHBIX METAUIOB M HX
COE€IMHEHUN

3.4

[llenoyno3eMenpHble METaJIBl MarHuii W KalbIUM: IIOJIOXKCHHE B
[lepuognueckoit cucremMe xumuueckux osnemeHtoB .M. Menneneesa;
CTPOCHHE UX aTOMOB; HaxOXKJeHUE B mpupoje. OU3NYECKrUe U XUMHUUYECKUE
CBOMCTBa MarHusi W Kajublius. BakHelinne COeIWHEHHS KaJbIMs (OKCHU],
TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AnromuHui: nonokenue B [lepronndeckoil cucreMe XMMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa; cTpoeHHE aToOMa; HaxoxKJIeHue B npupone. dusznueckue u
XMMHYECKHE CBOIcTBa amioMuHMA. AM(OTepHbIe CBOMCTBA OKcHAa M
TUIPOKCH]IA ATTFOMUHUS

Keneszo: nonoxenue B [lepuoanueckoi cucteMe XuMuieckux 3neMmentos J1.1.
MenzeneeBa; CTpoeHHE aToMa; HaxoxAeHue B mnpupone. dDusnueckue u
XUMHYECKHE CBOMCTBa jkeine3a. OKcuabl, TUAPOKCUAbl U coiu xenesa(ll) u
xenesa(lll), ux cocras, cBo¥CTBa U OTyueHUE

3.7

XUMHUUECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3liaMi METAJIJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMU; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAJUIOB
(BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPHAJIOB), 0coOEHHOCTEH
B3aMMOJICMCTBHUSL OKCHIA KaJbllUs W HATpUs C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BHUAEOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB KECTKOW BOIBI;
mporecca TOpEHus Kejne3a B KHUCIOpPOAE (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB); IPU3HAKOB NIPOTEKAHMSI KAUECTBEHHBIX PEAKIMI HA HOHBI
(MarHusi, Kanmblys, amoMuHus, uaka, xenesa(ll) u sxemesa(lll), mequ(ll);
HaOJIr0IeHNE U ONMCaHKe MPOLIECCOB OKPAIIMBAHUS TNIAMEHU HOHAMH HaTpus,
Kamuss W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUAEOMATEpPUANIOB);
uccienoBaHie aM(pOTepHBIX CBOMCTB T'MIAPOKCHIA ATIOMHMHHUS U THAPOKCHUIA




4.1

OUHKA, pCHICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «BaxkHelmme MeTalIbI
N UX COCOAUHCHUA)

XHUMHS U OKpYXkKarolas cpena

HoBsie maTepuansl 1 TeXHOJIOrMU. BellecTBa 1 Marepualibl B OBCEIHEBHOMU
JKU3HU YeJIoBeKa. XUMUA U 310poBbe. be3omacHoe ucnoap30BaHruEe BEUIECTB U
XUMUYECKUX peakiuil B ObiTy. IlepBast momolb Npu XUMHUYECKUX OXKOTaxX U
OTpPaBJICHUSIX

4.2

4.3

OCHOBBI ~ JKOJOIMYECKOHM  I'PAMOTHOCTH.  XHUMHYECKOE  3arpsA3HCHHE
okpyxatoieit cpensl IIJIK. Ponb xumun B pelieHHH 9K0JIOTMYECKUX TPOOIIEM.
[TpupoaHble MCTOYHUKHU YIJIEBOJOPOJOB (Yroiib, IPUPOAHBIN ras, He(Th),
IPOAYKTHI MX NIEpepabOTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH
XUMHUYECKUH SKCIEPUMEHT: H3y4eHHE 00pa3I0B MaTEPHAJIOB (CTEKIIO, CTIABbI
METAaJUIOB, [TOJMMEPHbIE MaTepHaJIbl)




ITPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibLHOI
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 TI03HABAEMOCTH SBIJICHHI npupoabl, IMOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOM HAayKHU KaK obractu COBpPCMCHHOT'O
€CTECTBO3HAaHHUsA, KOMIIOHCHTA 06]1.[6171 KYJIBTYPBI U HpaKTquCKOfI
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPCMCHHOI'O O6H.[CCTBa;
IIOHUMaHHUEC MECTa XUMHU CPEAU APYIUX €CTCCTBECHHBIX HAYK

1.2

1.3

O Hay4YHBIX METOJAaX IIO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCEHHUE HCIOJIb30BAaTb MOJCINU  IJIA
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTHSIMU, OCHOBAHHBIMHU Ha JIOCTHXKEHUSX
XMMHUYECKON HAyKH, YTO IMO3BOJMUT OOYUYAIOLIUMCS paccMaTpuBaTh
XUMHUIO Kak chepy cBoed Oymymed mpodeccHOHATBHON
NESTENIbHOCTH W CHeNlaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUIBLHOTO MpeAMeTa MpPH TEepPeXoJe Ha YPOBEHb CPEIHEro
obmero oOpa3oBaHus

2.1

BJ'IaI[eHI/Ie CHCTEeMOM XHWMHWYECKUX 3HAHUH U YMCHHUC IIPUMCHSTH
CUCTCEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!

BaXKHEHITNE XUMHUYECKHUE TOHATHSI: XHUMHUYSCKHUH JJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJJHOPOAHAs CMECh, OTHOCHTEIbHBIE AaTOMHAs U MOJIEKYJISIpHas
Macchbl, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MOJIIPHBIM
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHUE, COJIb (CpemHsisl), XMMHUYECKas
peaKuMs, peakUuu COCOUHEHHS, PEAKIUM PA3JIOKEHMs, peaKluu
3aMeIlleHus], peakuu oOMeHa, TermoBoM 3((deKT peakiuu, 3K30- 1
DHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MAccOBas J0JII XUMHUYECKOTO
JlIEMEHTa B  COEIMHEHHMM, MaccoBas JOJii W IPOLIEHTHAas
KOHIIEHTPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, MJIEKTPOHHBIN CII0M
aToMa, aTOMHasg OpOUTab, PaJWyC aroMa, BaJEHTHOCTb, CTENEHb
OKHCJICHHSI, XUMUYECKas CBA3b, JIEKTPOOTPULIATEIbHOCTD, TIOJISIPHAs
MU HCIOJISIpHAasA KOBAJICHTHAA CBA3b, MOHHAsA CBA3b, MCTAJLNIMYCCKas
CBS13b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs!, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsI), NOH, KaTHOH, aHWOH, AJIEKTPOJIUT U HEDJIEKTPOJIHT,
ANIEKTPOJIMTUYECKAsT JAUCCOLMALUS, peaKkIMd MOHHOTO OOMeHa,
OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC pcakuunu, OKHCIIUTEIIb n
BOCCTAHOBUTENIb, OKHUCJIEHUE W BOCCTAaHOBJIEHME, JJIEKTPOJIM3,
XUMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMbIE PEAKIHH,
CKOpOCTb XUMHMUYECKOM peakuuu, kartanusatop, IIJIK, xopposus
METAJUIOB, CILIaBbI




2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMUMHM: 3aKOH COXPAaHEHHMS MAacChl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IIOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

2.3

3.1

TEOpHUNn XUMUU: ATOMHO-MOJICKYJIsIpHasd TEOpUs, TEOpU
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconnuanumn

Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOLLIEH :

YMEHHE TMPABWJIBHO WCIIONB30BaTh HW3YYCHHBIE BEIIECTBA W
MaTtepuaibl (B TOM YHUCIIE MUHEpalbHbBIC yTOOpEHUS, METaJUIbl U
CIUTaBbl, TPOAYKTHI TMEPEpPadOTKH  TPUPOTHBIX  HCTOYHHKOB
YTJIEBOOPOAOB (yIJIs, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETLCKOM
XO35ICTBE, Ha TMPOU3BOJCTBE M TIOHMMAaHWUE 3HAYCHHS JKHUPOB,
OelKOB,  YIJICBOJOB /Il  OpraHM3Ma  4YEJIOBEKa;  YMEHHUE
MPOTHO3MPOBATh BIUSHHUE BEIIECTB M XMMHUYECKUX MPOIECCOB HA
OpraHu3M 4YeJI0OBEKa U OKPYKAIOIIYIO IPHPOTHYIO CPEIY

3.2

3.3

YMEHUE UHTErpUPOBaTh XMMUYECKHUE 3HAHUS CO 3HAHMSMU JIPYTUX
y4eOHBIX IPEIMETOB

HaJINYME ONbITa pabOThI C Pa3IMYHBIMU HCTOYHUKAMHU HH(POPMALIUU
[0 XUMHUM (Hay4yHasi U Hay4yHO-NIOMYJISIpHAas JHUTepaTypa, CIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATb PIH(l)OpMaI_II/IIO O BCIICCTBAX, HX
MNpEBpaAlICHUAX W  [PAKTHYCCKOM  IIPUMCHCHHUUN u YMCHHUC
KCIIOJIb30BaTh e€ JJIA pCHICHUA y‘I€6HO'H03HaBaTeJ'IBHBIX 3aJa4d

Brnanenue ocHoBamMM MOHSATUHHOIO ammapara U CHUMBOJIMYECKOTO
SI3bIKAa XMMHH JUTSL COCTABIICHHSI (POPMYIT HEOPTaHMUYECKUX BEIECTB,
YPaBHEHMH XHMMHYECKHUX PEaKUMH; OCHOBAMHU XHUMHYECKOM
HomeHkJarypsl (IUPAC u TpuBHanbHOi)

YMeHue o0bsICHITH CBS3b MOJOXKEHUs 31aeMeHTa B [lepuoanueckoi
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHS AaTOMOB
XMMHYECKHX DJEMEHTOB (COCTaB M 3apsj s1pa, oOllee 4YHUCIOo
AJIEKTPOHOB), PACHpPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KIS U KaJIbLUs

IIpencraBienne O  NEPUOJWYECKON  3aBUCUMOCTH  CBOWMCTB
XUMHUYECKUX DIIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPUIIATEIHHOCTS ),
HpOCTI)IX MU CJIOXHBIX BCIICCTB OT IIOJIOXKCHUS DJJICMCHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepuoJax ¢ TJIaBHBIX
MOATPYIINAX ) U JIEKTPOHHOTO CTPOCHUS aTOMa

YMeHue Ki1accupuIMpoBaTh:

7.1

XUMHUYCCKHUC 3JICMCHTLI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAKIINU

YMeHue Onpeacirh:

8.1

BAJICHTHOCTDb U CTCIICHb OKHCJICHUA XUMHYCCKUX DJICMCHTOB, 3apsan
HOHa

8.2

8.3
8.4

BUJI XMMHUYECKOW CBA3M U THUI KPHUCTAJUIMYECKOHM CTPYKTYpHI B
COETUHEHUIX

XapakTep Cpeabl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHMI)
OKHCJIUTEh U BOCCTAHOBUTEIb




YMeHne xapakTepru3oBath (U3MUECKUe U XUMUYECKHE CBOMCTBA!

MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,

9.1 KpemMHu#, azor, docdop, cepa, XJop, HATPUH, Kalwii, MarHui,
KaJIbIIM, aTFOMHHHH, JKEJIE30)
CJIOKHBIX BEIIECTB, B TOM 4YHCJI€ WX BOJHBIX pPacTBOPOB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJIOPOJ], OKCHIBI WU THIPOKCHJIBI
9.2 mertamwioB |I-A rpymnm, amromunms, meau (I1), munka, xenesa (Il u
I11), okcunst yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111
u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHasi, yroibHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOWCTBAa BEHIECTB B
9.3 3BHCHMOCTH OT HX COCTaBa M CTPOCHHUS, TPUMEHEHHUE BEIICCTB B
3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMUYECKHUX MTPEBPAIICHUIA B PA3JIMUHBIX YCIOBUIX
10 YMeHHe COCTaBMISTh MOJIEKYJISIPHbIE M HOHHBIE YPaBHEHUS PEaKui,
B TOM YHCJIE:
10.1 peaKkIii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
(Tpyrimm) HEOPraHUYECKUX BEIECTB
104 MOITBEPKTAIONINX TCHETUYCECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BeauciasaTh (IPOBOIUTEH Pacu€Thl):
111 OTHOCHUTEIIbHYI0 MOJIKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIO0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpPaBHEHUSM XHMHUYECKUX PEAKIUH W HAXOJHUTh KOJHYECTBO
BellecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEaKIIuU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU U3YUCHUH BEIICCTB
U XUMHYECKHUX SIBIICHUI; yMeHue c(hOopMyIHpoBaTh MpoOlieMy H
MPEITIOKUTE MTYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl ¢ XMMHUYECKMMHU BEIIECTBAMHU, XUMHUYECKOU
MOCY/I0# 1 J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUiIaMu 06e30macHoTo oOpareHus c BEII[ECTBAMH,
HCIOJIb3YEMBIMU B TMOBCEAHEBHOM JKU3HU, MTPaBUJIaMU TOBEJCHUS B
123 [EJSIX COSPEKCSHHS 370POBhSI H OKPYXKAIOIICH MPUPOIHON CPEIIbI;
MOHMMaHKe Bpe/a (OMacHOCTH) BO3/ACUCTBUS HA KUBBIE OPTaHU3MBbI
oTpeICIEHHBIX BEIIIECTB, CITI0c000B YMCHBIIICHUS u
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hannuue mpakTH4eCKNX HABBIKOB TUIAHUPOBAHMS M OCYIIIECTBICHHS
CIICTYIOIINX XUMHYECKUX IKCIICPUMEHTOB:
W3yYCHHEe W  ONHucaHWe  (U3MYECKHX  CBOWCTB  BEIIECTB;
13.1 03HAKOMJICHHE C PU3UIECKIMH U XUMHUECKUMU SBIICHUSMU; OTIBITHI,
WUTIOCTPUPYIOIIHNE MTPU3HAKH MTPOTEKAHNS XUMHUSCKUAX PEaKIIAN
13.2 M3y4eHHue CIoCO00B pa3JIeieHus] cMecei




13.3

13.4

MOJYyYCHHE KHUCJIOpOoAa W H3YYEHUE €ro CBOWCTB; IOJy4YCHUE
BOJIOPO/Ia U U3YUYECHHUE €r0 CBOKCTB; MOJYYEHUE YIIEKUCIIOr0 ra3a u
W3yYCHUE €ro CBOWMCTB; MOJy4YEHHE aMMHaKa W H3YyYECHHE €ro
CBOMCTB

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHON MAacCOBOM JIOJIEH
pPacTBOPEHHOIO BEILECTBA

135

NpUMEHEHHE  HWHIUKATopoB  (JlakMyca,  METHJIOpaHXa |
denondranenna) st ONpeAeNeHUs XapakTepa Cpelbl B pacTBOPax
KHCJIOT U I1IeJI04en

13.6

WCCIIC/IOBAHUE U ONKMCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJEUCTBHSI KUCIIOT C METAJUIAMH,
OKCHJIaMM  METAJUIOB,  pPacTBOPUMBIMM W HEPaCTBOPUMBIMU
OCHOBAaHUSIMH, COJSIMU; IOJIYYEHME HEpPAcTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHWE OJIHOIO MeETajula JpPYrMM M3 pacTBopa COJIM;
uccieioBaHne aM(pOTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMHUHUS MU
LIMHKa

13.7

PCHICHUC OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMaM: «OcHOBHBIE KJIaCCHI
HCOPTaHUYCCKUX COCI[PIHCHPIﬁ)); ((QHGKTPOJII/ITI/I‘ICCKZUI
JUCCOLUAIIMA», «Baxnelmuye HeMmeTamIbl U HX COCIUHCHUA,
«Baxneinne MeTaIbl U UX COCAUHCHUA»

13.8

14

141

14.2

XUMHYECKHE  OKCIIEPUMEHTBI,  HIUTIOCTPUPYIONIHE  MPU3HAKH
NPOTEKaHMS PeaKiMii HOHHOTO OOMEHAa; KaueCTBEHHBIC PEaKIUN Ha
NPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAaX HOHBI: XJIOPHUI-, OPOMHU/I-,
wonun-, cynedar-, ¢ocdar-, xapOOHAT-, CHIMKAT-aHUOHBI,
TUPOKCH-HOHBI, KATHOHBI AMMOHHSI, MATHUSI, KAJIbIIHSI, ATFOMUHHS,
xenesa (2+) u xenesa (3+), meau (2+), LMHKa

YMenue:

NPE/ICTABIATh PE3yNIbTaThl JKCIEPUMEHTa B (OpMe BBIBOIOB,
JI0Ka3aTejbCTB, TPAQUKOB M TAOJIUI] M BBIABIATH SMIUPUYCCKHE
3aKOHOMEPHOCTH

YCTaHABJIMBAaTh  CBS3M  MEXIY  pEaIbHO  HAOIIOIaeMbIMU

XUMUYECKUMH SBICHUSAMU U IIPOLECCAMH, IPOUCXOIALIUMU B
MaKpo- ¥ MUKPOMHUPE, 00BICHATh MPUUNHBI MHOTOOOPAa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IoCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Koxa
1
1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
[lepBoHavasibHBIE XUMUYECKHE TTOHATHUS
Yucrtsle BemecTBa U cMecu. CriocoObl pa3ieneHus cMeceit

AToMBI U MOJICKYIJIBI. Xumudeckue diaeMEHTBH. CHMBOJIBI XUMHYCCKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

1.3

14

Xumudeckas Qopmyia. BalleHTHOCTP aTOMOB XHMHYECKHX 3JCMCHTOB.
CreneHp OKUCICHUSA

3aKOH IIOCTOSHCTBA COCTaBa BCIIIECTB. OTHOocuTenbHAsg aTOMHAs Macca.

OrHocutrenpHas MOJICKYJIsIpHad Macca. MaccoBas 7011 XMMHAYECKOI0 3JIEMEHTAa
B COCAUMHECHUU

1.5

1.6

KomnuecTBo BemectBa. Moab. MossipHas Macca. MoJsipHbIii 00BEM Ta30B.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YKCIIA CTPYKTYPHBIX €AMHUL] BENIECTBA

®Ou3nuecknue U XUMUUYECKHE SIBICHUS. XHUMHYCCKas peakuuga u e€ IMPU3HAKH.
3aKoH COXpaHCHHUA MaCChbl BCHICCTB. XUMHYECKHE YpaBHCHU

2.1

2.2

[Mepuonnueckuii 3akoH u [leproanyeckas cucTeMa XMMHUYECKHX 3JICMCHTOB
J.1. Menneneera. CTpoeHrue aToMOB

Ilepnonnueckuit 3akoH. Ilepumonnueckass cucreMa XHMHYECKHX 3JIEMEHTOB
J.U. MenpneneeBa. [lepuoast u rpynnbel. @U3HUECKHI CMBICI HOPSIKOBOTO
HOMEpa, HOMEPOB MEPUOJIa U TPYIIIbI JIEMEHTA

Ctpoenne atromoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
9JIEKTPOHHBIX O000JIOYEK aToMOB TepBbIX 20 XMMHYECKUX 3JIEMEHTOB
[Tepuonuueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajlus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COEIMHEHUH B
COOTBETCTBUHU C TOJOXKEHHEM »dJieMeHTOB B Ilepuoamdeckoit cucreme wu
CTPOEHHUEM HUX aTOMOB

Crpoenue BeniecTa

3.1

Xumudeckass cBsa3b. KoBaneHTHas (MONisipHAsT W HEMOJIApHas) CBS3b.
DNeKTPOOTPUIIATEILHOCTh ~ XUMHMUYECKHX  dJeMeHTOB. VOHHas  CBs3b.
Meraunueckas CBsi3b

3.2

Tunbl kpucTanmuueckux pemeéTok (aToMHas, HOHHAas, MeTasIn4yeckas),
3aBUCUMOCTB CBONCTB BEIIECTBA OT THUIA KPUCTALUIMYECKONW PEHIETKHA U BUAA
XUMUYECKOH CBSA3U

Baxwneiimue MNPpEACTAaBUTCIIM HCOPIraHUYCCKHUX BCIICCTB. Hemeramnel u ux
COeIUHEHMS. MeTauibl U UX COeTUHEHUS

4.1

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHHYECKUX COEAMHEHUH: OKCHIIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, amM(poTepHBbIE) u
HecosieoOpasyrole; OCHOBaHMN (LIENOYM M HEpPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpOJICO/epKAae ¥ OECKHCIOPOIHBIE, OIHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJel (CpeTHUX M KUCIIBIX)

4.2

dusznueckue W XHMHUYECKHE CBOWCTBA TPOCTHIX BEHICCTB-HEMETAIIOB:
BOJIOPOJIA, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, pocdopa, yriiepoaa, KpeMHHUS




4.3

Ou3NYeCcKue M XMMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB: JIUTHUS,
HaTpusl, KaJus, MATHUS U KaJbIUsl, AIFOMUHUS, XKejle3a. DIEeKTPOXUMUYECKUN
pAIl HANPSHKEHUA METaJJIOB

4.4

4.5

4.6

Ouznyeckue 1 XUMUYECKHE CBOICTBA BOJAOPOIHBIX COEIMHEHUN HEMETAIIOB:
XJIOPOBOOPOJa, CEPOBOAOPOJIA, AMMHUAKA

dusnyeckne U XMMHUYECKHE CBOicTBa OKcHIOB HemetaiuioB: cepsl (1V, VI),
azora (I, IV, V), dochopa (Ill, V), yrmepoga (Il, 1V), kpemuus (IV).
[TonyyeHnue OKCHI0B HEMETAILIOB

Xumundeckre cBoiictBa okcuoB: MeTawioB |A—IIIA rpymmn, unka, meau (1) u
xenesa (11, 11). TToaydyenne OKCHI0B METAILIOB

4.7

XHWMHYECKHE CBOMCTBA OCHOBAHHMM M aM(POTEPHBIX THIPOKCUAOB (Ha IPUMEPE
TUAPOKCHUJIOB QJIOMUHHUS, Kene3a, LuHKa). llomydeHne ocHOBaHUU U
aM(}OTEPHBIX THAPOKCUIOB

4.8

OOmre XMMUYECKHE CBOWCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOM,
CEpHUCTOM, cepHOM, a30THOH, (hochopHOil, KpeMHHEBOM, yronbHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[TosrydyeHue Kuciaor

4.9

OO6mue xuMHUYecKue CBoCTBa cpenHux coneil. [lomyuenue comeit

4.10
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[Tonyyenue, cobupaHue, paclo3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,
YIJIEKHCIIOro ra3a B 1abopaTopuu

[Tonyuenne ammuaka, CEpHOM M @30THOM KUCJIOT B MpOMbIIUIeHHOCTH. O0miue
COCcOOBI NOJTYYEHHUsI METAIJIOB

4.12

I'eneTnyeckas cBs3b MCKAY KiIaCCaAMU HECOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

5.1

5.2

XUMUYECKUE PEAKIIUN

Knaccuukanus XuMHYECKUX peaKIuii Mo pa3InIHbIM PU3HAKAM: 110 YHCITY U
COCTaBY YYacTBYIOLIMX B PEAKIMM BELIECTB, MO TEIUIOBOMY 3(dexTy, Mo
M3MEHEHUIO CTEIIEHEW OKHMCIICHHUS] XUMHUYECKUX 2JIEMEHTOB

TernnoBoit 3p¢deKkT XUMHUYECKOM peakuu, TEePMOXHUMHUYECKHE YypaBHEHUS.
OK30- U DHIOTEpMUYECKUE peakinu. TepMOXUMUYECKUE YPABHEHHUSI

5.3

OKuUCINTENbHOBOCCTAHOBUTENbHbIE peakiMy. OKUCIUTEIN U BOCCTAHOBUTEIH.
[Ipouieccel  OKHMCIEHMSI W BOCCTAHOBJIEHMS.  ODJIEKTPOHHBIM  OayiaHC
OKHCIIUTEIbHOBOCCTAHOBUTEIILHON PEaKLIUU

5.4

5.5

Teopus 37eKTpoAUTHYECKON Arccouranui. KaTuoHbl, aHHOHBL. DIEKTPOIUTHI
1 HEINEeKTPoJnThl. CUIIBHBIC U c1a0bIe AIEKTPOIUThI. CTENeHb TUCCOIHAIUN
Peakiiuu nonHoro oomeHa. YciioBUsl IPOTEKaHUS PEaKIUi HOHHOTO OOMEHa,
TIOJIHBIE U COKpAIIEHHbIE MOHHBIE YPABHEHUS PEaKIIMi

6.1

6.2

6.3

XHMHMS M OKpYXkarolas cpeaa

BemectBa m Marepuansl B ITOBCEJHEBHOM JKHM3HM 4YeloBeKka. be3omacHoe
UCIOJIb30BAaHUE BEIIECTB M XMMUYECKHUX pEaKIUi B j1abopaTopuu U OBITY.
HepBaﬂ IIOMOIIB ITPHU XUMHUYCCKUX OXKOTaX U OTPABJIICHHUAX

XUMHYECKOE 3arps3HEHHE OKPYKAWIIeH cpeabl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro NMperoTBpaIleHUs
[IpenensHas nomyctumasi koHueHTpauus BemecTB (IIK). Ponp xumun B
pelIeHUH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,
paspylieHre 030HOBOI'O CJIOS

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHHUN B
ObITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeNbCKOM Xo3zsicTBe. [IpuMeneHue




METa/UIOB M CIUIaBOB (CTajb, YyryH, TIOPATIOMUHHKA, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH UX COGIII/IHGHI/Iﬁ. ITonsrtue o KOppOo3uur METAJIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI KX OT KOPPO3HU

[IpupoaHble MCTOUYHUKH YTIEBOJOPOJAOB (Yrojib, MPUPOAHBIN ra3, He(Tb),

64 MPOAYKTHI MX NIepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayasgbHBIC MOHATUS 00 OPraHMYECKUX BEUIECTBAX KAaK O COCAMHEHUSIX

6.5 yriepo/a (MeTaH, 3TaH, 3TUJICH, alleTHIICH, TaHOJ, TJIMIEPHH, YKCYCHAs! KUCIIOTA).
[onsiTue 0 OMONOTrMYECKN BaXKHBIX BEILIECTBAX: )KUPaX, OEIKaX, YIrIIeBoJax — M UX
POJIU B )KU3HH YEIIOBEKA

7 Pacuérsr:

7.1 1o hopMysaM XUMHUYECKUX COSTUHEHUIN

7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XMMUYECKHM YPaBHEHUSAM




YUYEBHO-METOANYECKOE OBECIHHEYUEHHUE OBPA30OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Xumus: 8-# kiacc: 6a30BbIi YPOBEHB: YUEOHUK; 5-€ U3/1aHue, epepadboTaHHOE
INa6puensu O.C., Octpoymos W.I'., CnagkoB C.A. AkimonepHoe o0miecTBo «M31aTenscTBO
«IIpocsemienne»

» Xumust: 9-# kiacc: 6a30BbIi YPOBEHB: YUCOHUK; S-€¢ U3/IaHue, TIepepaboTaHHOE
IMa6puensu O.C., OctpoymoB WN.I'., CnankoB C.A. AxunonepHoe o61iecTBo «l3nareascTBo
«IIpocBemenue»

«Ilepuoauyeckas cucreMa xuMuueckux anemeHToB J[.W. MenzaeneeBay, Tadnuia
«PacTBOpUMOCTH COJIEH, KUCIOT U OCHOBAHUH B BOJIE», «DNEKTPOXUMHUUYECKUHN Pl
HaMPSHKEHUS METAIIJIOBY.

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJISA

baHk 3amanuii U1 TEKyIIEro OICHUBAHUS 1O y4eOHOMY mpeaMeTy «Xumus». OCHOBHOE
obmiee obpazoBanue / H. A. 3arpannynas. — M.: ®I'BHY «HcTUTYT comepxaHus u
MeToI0B 00y4eHus», 2024. — 131 c.: un. https://edsoo.ru/wp-
content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf

[Ma6puensu O. C., SAmykoBa A. B. Pabouas terpans. 8 ki1. K yueOnuky O. C. 'abpuensna
«Xumus. 8». — M.: JIpoda.

[Ma6puensu O. C., SAmykoBa A. B. Pabouas terpans. 9 kii. K yueOnuky O. C. 'abpuensna
«Xumus. 9. — M.: JIpoda.

I'abpuensn O.C., Kynmosa A.B. Xumus. 8 knace. Terpaas 11t 1a00paTOPHBIX ONBITOB U
npakTuieckux padot. Beprukans. ®I'OC.

I"abpuensu O.C., AmykoBa A. B. Xumus. 9 kiacc. Terpanp 11 1a00paTOpHBIX ONBITOB U
npakTuieckux padot. Beprukans. ®I'OC.

I"abpuensu O.C., Cmupnosa T.B., Cnaakos C.A. Xumus B TecTax, 3aJa4ax, yIpaKHEHUX.
9 knacc. Beprukans. ®I'OC.

I"abpuensn O. C., Bocko6oiinukosa H. I1., Aurykosa A. B. HactonbHast KHUTa yuuTesns.
Xumus. 8 ki1.: Meroauueckoe nocodue. - M.: Ipoda.

["abpuensu O. C., Octpoymos W. I'. HactonbHast kHura yuutens. Xumus. 9 ki.:
Metoanueckoe nocobue. - M.: JIpoda.

["abpuensu O. C., Pynos H. H., Tonkynos B. Y. XuMunueckuii 5KCIEpUMEHT B ILIKOJE. § KII.
- M.: [Ipoda.

[Ma6puensu O.C., Kynmosa A.B. Xumus. 9 knacc. TeTpanpb 11 OLIEHKH KauyecTBa 3HAHUI
no xumuu K yueOHuky O.C. I'abpuensna «Xumus. 9 kinace». Beprukans. @I'OC.
IMa6puensu O.C., CnagkoB C.A. Xumus. 9 kinacc. Pabouast rerpans k yueonuky O.C.
I"abpuensna. C rectoBbiMu 3aganusaMu EI'D. Beptukans. ®I'OC.

IMa6puensu O.C., Octpoymos W.I'., Pemeros I1.B. 3agaun mo xumun u crnocoObI UxX
pewmenns: 8-9 knaccsl, Beprukans. @I'OC.

KonTponbHble 1 caMocTosTeNnbHbIE padoThl o XuMuu. 9 knacc. K yue6nuky O.C.
I"abpuensna "Xumus. 8 kinacc". ®PI'OC.

KonTponbHble 1 camocTosTenbHbIE padoThl o XuMuu. 9 kiacc. K yue6unuky O.C.
I'abpuensna "Xumus. 9 kinacc". ®I'OC.

JlocTnxeHre MeTanpeIMETHBIX pe3y/IbTaTOB B paMKaxX M3Y4YE€HHUS MTPEIMETOB
€CTeCTBEHHOHAY4YHOT0 0J10Ka (OCHOBHOE o0I11ee 00pa3oBaHKe): METOAUYECKHE
pexomennauuu / H. A. 3arpannynas, JI. A. [lapurytuna, A. 1O. [lentun, A. B. Tepemos. —
M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTUs oopazoBanus», 2023. — 136 c.: ui.
https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-blok_01.pdf
[TpakTuyeckue (J1abopaTopHbie) paboThI 10 yueOHOMY npeaMeTy «Xumus». OCHOBHOE



obmiee oopazoBanue. Cpennee obmee oOpazoBanue: yueoHoe nmocodbue / A.C. ['opoaeHckas;
oz pen. JI.A. IMapurytunoit — M.: ®I'BHY «HCTUTYT conepkaHus 1 METOJI0OB OOYUCHUS»,
2024. — 21 c.: nn. https://edsoo.ru/wp-

content/uploads/2025/01/prakt_laboratorn_raboty himiya_2024.pdf

Cucrema OLIEHKHU JOCTHKEHUH TJIaHUPYEMBIX MPEMETHBIX PE3YJIbTAaTOB OCBOCHUS
ydeOHOro npeaMeTa «XUMHs»: MeToaudeckue pekoMmernaanuu / . — M.: ®I'BHY «MucTtutyT
CTpaTeruu pa3BuTHs oOpasoBanus», 2023. — 55 c.: un. https://edsoo.ru/wp-
content/uploads/2023/10/metodicheskoe-posobie.-himiya.pdf

YHuBepcalbHbIN KOTU(GUKATOP pacipeacIEHHBIX 0 KJIacCaM MPOBEPSIEMbIX TpeOOBaHU K
pe3ylibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl CPETHETO OOIIETO
oOpa3oBaHus 1 AIEMEHTOB coaepxkanus mo XMMUWU (6a30BbIil ypoBeHB)
https://doc.fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko/osnovnoye-obshcheye-
obrazovaniye/himiya_8-9_un_kodifikator.pdf

Xumus (6a30BbIi ypoBeHb). Peanmzarus TpedboBannii ®I"OC ocHOBHOTO 00111€T0
oOpa3oBaHus: MeTouuecKoe mocoodue aist yunrens / Kasepuna A. A., ITuuyruna I'.B.; mox
pen. I'. B. [Tuuyrunoii. M.: ®I'BHY «MHctutyt crpareruu pa3sutus oopazosanus PAOy,
2022. 81 c.: un. https://edsoo.ru/wp-content/uploads/2023/08/Xumusi-06a30Bbiii-ypOBEHb.-
Peanuzarus-tpedoBanuii-OI' OC-ocHOBHOT0-00111eT0-00pa3oBanus.-MeTogu4ecKoe-
nocooue-st-yautens. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

Anxumuk: http://www.alhimik.ru

buorpaduu 3namenuTsix srojei http://biography-peoples.ru/

Bupryansnast xumudeckas mikosa http://maratakm.narod.ru

[azera «Xumus» U callT i yuutens «51 uay Ha ypok xumum» http://him.1september.ru
Iamuneo http://www.galileo-tv.ru/

3anumaresbHas XUMUs: Bce 0 metaiax http://all-met.narod.ru

WHTepHET-MPOEKT 0 COBPeMEHHOI (hyHmaMeHTanbpHO# Hayke http://postnauka.ru/
Kosnekius «EcTecTBeHHOHAYYHBIE KCIIEpUMEHTBDy: XuMust http://experiment.edu.ru
Mup xumuu http://chem.km.ru

[eprioandeckas cucTeMa XMMUYECKUX DJICMEHTOB C UCTOPHYECKUMHU CIIPaBKaMHU
http://tablica-mendeleeva.ru/

OCHOBBI XUMHH: 00pa30BaTEIbHBINA CAUT IS IKOJLHUKOB U CTY/ICHTOB
http://www.hemi.nsu.ru

OmnaifH-CrIpaBOYHMK XMMHUYECKUX dnemeHToB http://webelements.narod.ru
[Topran ecrecTBeHHBIX Hayk http://e-science.ru

[TopTan GpyHmaMEeHTATLHOTO XUMHUYIECKOTO oOpa3oBanus http://www.chemnet.ru
PO https://resh.edu.ru/

XuMus Ui BCEX: WILTIOCTPUPOBAHHBIE MaTepUalbl 0 00LIeH, opraHu4ecKoi 1
Heopranudeckoi xumun http://school-sector.relarn.ru/nsm/

Xumudeckue cepBuchl. basza 3nanuii http://www.xumuk.ru/

Xumudeckast Hayka U oOpasoBanue B Poccuu http://www.chem.msu.su/rus
Xumus u Kuzub — XX Bek http://www.hij.ru

[IxonpHas xumus http://schoolchemistry.by.ru

SIKnacc https://www.yaklass.ru/

DnektpoHHas Oubaroreka mo xumuu u Texuuke http://rushim.ru/books/books.htm
Onementsr http://elementy.ru
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