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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM MPENoJIaBaHusl Y4eOHOIro
npenmera «XuUMHs» B 00pa3oBaTeNbHBIX  opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumMuu Aa€T MpeACTaBICHUE O LIENSAX, OOIIe cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U Pa3BUTHS OOYYAIOIIUXCS CPEICTBAMH Y4EOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIep KaHHe,
IpeIyCMaTpPUBAET PACIPEEICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszenraM M TemMaM MpOorpaMMbl MO XWMHUHU, OMNPENEISET KOJIMYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIHbHOCTh M3YYCHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYaromMXcs, OMpeAeNsieT BO3MOXKHOCTU TMpeaMeTa IS
peanu3anuu TpedOBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus, a TaKKe TPEOOBAHMI K
pe3ynbTaTaM OOydYeHHMs] XMMHUM Ha YpOBHE ILieJiel HM3y4eHHs] MpeaMera |
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaroerocs Mo
OCBOCHHIO YUYEOHOTO COJICPIKAHMUS.

3HaHWE XWUMUU CIY>KUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4aromierocs, ero nNpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT HOpMUPYEMbIE XUMHUEH MPEICTaBICHUS] O B3aUMOIPEBPAILICHUSIX
SHEPTruu U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTIX PEHICHUs II00aTbHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3aliiil  BO3MOXXHOCTEH JUISI CaMOPa3BUTHS W
dbopMHupOBaHUA KYJIbTYphl JIMYHOCTH, €€ oOmed u (PyHKIHOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronuxcsi, HABBIKOB WX CAMOCTOSITEIBHOW y4eOHON J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM IeITeTbHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
[IEJIOCTHOTO B3IJIAJa HA EAUMHCTBO TMPHUPOJBI M  YEJOBEKa, SIBIACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaAaMOTHOCTH
oOyuJarommxcs;

CrocoOCTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHNe 00YJaIOITUXCS.

JlanHbie HampaBiieHUSI B OOYYCHUH XUMHUU 00ECTICUMBAIOTCS CrieUu(PUKOi
colepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHusi OPUECHTUPOBAH HA
OCBOCHHE OOYYaIOIIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MMOHATUNA XUMHUHU, OCHOB



HEOPraHMYECKOM XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHSATUN
OPTaHUYECKON XUMHUH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIaIbIBACTCA U3 CUCTEMBI
MOHATUH O XUMHUYECKOM OJJIEMEHTE M BEIIECTBE M CHUCTEMBI TOHSITHU O
XuMHU4Yecko peakuuu. OO€ 3T CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHbI II0
MPUHIMITY TOCIEI0BATEILHOIO PA3BUTHS 3HAHUKW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— AQTOMHO-MOJIEKYJISIPHOTO YUY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuomnueckoro 3axkona [[. M. MeHnmeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUNA 00 JJICKTPOIUTHYCCKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE SMIMPUYECKHU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHMe mporpaMMbl 110 XHUMHH CIIOCOOCTBYeT (DOPMUPOBAHHIO
MPECTABICHUS O XUMUYECKON COCTABJISAIONICH HAYyYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOM NpUpPOJbl, IIEHHOCTHOTO OTHOIICHHS K HAayYHOMY 3HAHUIO U
METOJIaM TO3HaHUA B Hayke. M3ydeHHe XUMHUHU MPOUCXOIUT C MPHUBICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX Yy4eOHBIX mpeameToB: «OKpyKalomUid MHPY,
«buonorus. 5—7 knacce» U «PuU3UKA. 7 KIacc.

[Ipy wu3ydeHUH XWUMHUHU TPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUYECKOM
JESITEILHOCTH YEJIOBEKAa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOHM KYJBTYPHI.
3amaua y4eOHOro MpeMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBI XMMUYECKUX
3HAHUM — BaXKHEUIUX (HAKTOB, TMOHATUN, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHHUM, JIOCTYIHBIX OOO0OIICHHIT MHUPOBO33PEHUYECKOIO XapaKTepa, sS3bIKa
HayKH, B IPUOOIICHUH K HayYHBIM METOJIaM IMO3HAHUS IPU M3YYCHUHU BEIISCTB
U XUMHYECKUX peakIuii, B QOPMUPOBAHUH 1 Pa3BUTHH ITO3HABATEILHBIX YMEHUM
U UX MPUMEHEHUU B Yy4eOHO-IO3HABAaTEIbHOW W Y4eOHO-HCCIIeI0BATEIbCKOM
JEATEeIIbHOCTH, OCBOCHHWU IpaBHUJI OE€30IACHOTO OOpAIlCHHS C BEIIeCTBAMH B
MTOBCEIHEBHOM KU3HMU.

[Tpy n3yyeHnn XuMHUK Ha YPOBHE OCHOBHOT'O 00IIIET0 0Opa3oBaHUs BaXKHOE
3HaYCHUE TTPHOOPEIT TaKUe IeIH, KaK:

— (opMUpOBaHHE HWHTE/UICKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUH,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSM JKU3HH,

— HampaBJCHHOCTh OOYYEHHs] Ha CHCTEMaTU4YecKoe MpHOOIIEeHUE
00yJaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (JOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  of0ecrieyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  IPHOOPETCHHIO
OoOyJaroIMMHUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TIO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB ACATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATEHON H €CTeCTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATH W OIEHWUBATH SIBJICHUS



OKPY’KaloIlero MUpa, UCMOJIb3ysl 3HAHUS M ONBIT, MOJTYYEHHbIC NMPU U3YYCHUU
XUMUH, TPUMEHATh UX MPH PEIIeHWH TpoOJieM B TMOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— QopmupoBaHue y O0O0ydYarONIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBBS U OKPY’KAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY IIPOQHIIS M HAIIPaBJIECHHOCTH JadbHEHIIero
00yueHus.

OOGmiee yuca0 YacoB, OTBEAEHHBIX JJII WM3YyUYCHHS XUMHUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B )KU3HU YEIOBEKA. XUMUS B CHCTEME HAYK.
Tena m BemiecTtBa. duU3nyUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JIEMEHTbl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTenbHas MOJIEKYJIsIpHAst Macca. MaccoBasi 10Jisl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHHH.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  BzanmocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKUA. 3aKOH COXPAHEHUs MAacChl BEMIECTB. XUMUYECKUE YpaBHEHMUS.
Knaccudukanus xuMuyeckux peakiui (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOM MMOCYy10H, MpaBuiiaMu paboThI B Ja00OpaTOpUu U
npuémMamu o0palleHus ¢ 1abopaTOpHBIM 000PY/I0BaHHUEM, H3YUYCHHUE U OITUCAHUE
(du3nuecKuX CBOMCTB 00pa3lloOB HEOPraHUYECKUX BEIIECTB, HaOII0/IeHNE
¢u3nueckux (IUIaBlieHWE BOCKA, TasHUE JIbJla, PAaCTHpPaHUE caxapa B CTYIIKE,
KUIICHHE U KOHJICHCAIIUS BOJIbl) U XUMUYECKHUX (TOPEHUE CBEYH, MPOKAIMBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIOTON) SIBJICHUN, HAOII0CHUE
Y ONKMCAaHUE NPU3HAKOB MPOTEKAaHUS XUMUYECKUX PeaklHil (pas3iokKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCUIA
meau (II) mpu HarpeBaHuu, B3aUMOJCHCTBUE KeJle3a C PACTBOPOM COJIM MEIHU
(IT), wuzyueHue cmocoOOB pa3jielieHus CMeced: C TOMOIIbI0 MarHuTa,
¢buabTpOBaHME, BBIIAPUBAHUE, AUCTWUIAIUSA, XpomaTtorpadus, IPOBEICHUE
OUYMCTKH MOBapEHHOM COJIM, HAOIIOJCHUE U OMMCAHUE PE3YJIbTATOB MIPOBEICHUS
ONbITa, WUIKOCTPUPYIOIIETO 3aKOH COXPAaHEHMS MAacCChl, CO3JaHUE MOJEJEH
MOJIEKY (ILIapOCTEP>KHEBBIX ).

Baxuenue npeacTraBuTe M HEOPraHUYECKUX BeLIECTB

Bo3nyx — cmecs razos. CocrtaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (Ppu3nyeckue M XUMHUYECKHE
cBoiictBa (peakuuu ropenwusi). Oxcunsl. [Ipumenenue kucmopoga. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUud W TPOMBINUIEHHOCTH. KpyroBopot
KHciopoa B mpupoze. O30H — ajuIoTpoIHas MOAUGUKAIUS KUCTOPOa.

TermnoBoit 3pPexT XUMUYECKON peakiuu, TEPMOXUMHUUECKUE YPAaBHECHHSI,
9K30- U SHJIOTEPMUYECKUE pEaKuu. TOIUIMBO: Yroiab U METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — asmemeHT M mpocrtoe BemiecTBO. HaxokaeHuwe Bomopona B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosydeHus. Kuciorsl u coiiu.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUUECKUM YPABHEHHUSIM.

Odusnueckne CBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpslL
Hacepimiennble 1 HEeHaChIIEHHBIE PAcTBOPBL. PacTBOpUMOCTh BEHIECTB B BOJE.



MaccoBass n10o7d BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BO/IBIL.
OcHoBanusi. Poib pacTBOPOB B IIPUPOJIE U B )KU3HM UesioBeka. KpyroBopot Bo b
B IPpUPO/Ie. 3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heopranndeckux coeauHenuid. Oxcuapl. Knmaccudukarus
OKCHUJIOB: coJjieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM{pOTEepHBbIE) H
HecosneoOpasyromme. Homenkinarypa okcuaoB. Pu3WYecKHe W XHUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okCuaoB.

OcHoBanus. Knaccudukaius OCHOBaHMM: MIENIOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHnkiarypa ocHoBaHui. OU3NUeCKUEe U XMMUYECKUE CBOMCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnorel. Knaccudukarus kucinor. Homenkinarypa kuciaot. @u3ndeckue u
XAMUYECKHE CBOMCTBA KUCHOT. Psn aktuBHOcTM MetasioB H. H. bekerona.
[Tonmy4yeHue KUCIOT.

Comu. Homenknatypa coseil. @u3ndyeckue U XMMUYECKUE CBOMCTBA COJICH.
[Tomydyenue coiei.

['eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOpOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHUE W HU3YYCHUE CBOICTB KHUCIOpPOa,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHUS U MPEKpaIlleHus TopeHus (roxkapa), 03HaKOMJIEHUE ¢ 00pa3iiaMu
OKCHJIOB M OIMUCAHHE UX CBOMCTB, MOJIyYCHHE, COOMpaHHE, PACIO3HABAHUE U
U3y4YeHHE CBOMCTB BOJIOPO/ia (TOpEHHUeE), B3aUMOICUCTBIE BOJAOPOIA C OKCHUIOM
meaun  (II) (BO3MOXKHO HCHONB30BaHUE BHUACOMATEPUATIOB), HAOIIOACHHUE
o0pa3llioB BEHIECTB KOJMYECTBOM | MOJb, HCCIEAOBAHHE OCOOEHHOCTEM
pacTBOPEHHUs] BELIECTB C Pa3JIMYHOM PACTBOPHUMOCTBIO, IPUTOTOBIICHUE
pAacTBOPOB C ONPEICIEHHOW MACCOBOM JIOJIE PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBHE BOJIBI C MeTa/llaMH (HATpUEeM U KajbliueM) (BO3MOXKHO
UCIIOJIb30BAHUE BHJICOMATEPHANIOB), UCCIEAOBAaHIE 00pPA3II0B HEOPTAaHUYECKUX
BEIIECTB PA3IMYHbIX KJIACCOB, HAOIIO/IEHNE N3MEHEHHSI OKPACKU WHIUKATOPOB B
pacTBOpax KHUCIOT M Iejoue, uzydeHue B3anmojenctus okcuaa menu (I1) ¢
pPacTBOPOM CEPHOW KHCJIOThI, KACJIOT C METAJUIAMHU, PEAKIIMA HEUTPAIU3AIINH,
IIOJIy4Y€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METajula APYrUM
U3 PacTBOpPA COJIM, PELICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeunmme
KJIACChl HEOPTAHUYECKUX COCIUHEHUI.

IHepuoanuyeckuii 3akoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. 1. MenneneeBa. CTtpoeHue aromMoB. XMMH4YeCKasi CBS3b.
OKHCIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
IpyIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W WIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT ampOTepHbIC
OKCHUbI U TUAPOKCHU/IBL.

[Tepunoanueckuit 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOIHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Mengeneesa.
[Tepuoasl u rpynnbl. OU3HYECKUN CMBICT MOPSAIKOBOIO HOMEpPA, HOMEPOB
[IEPHUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHune AIeKTPOHHBIX 000JI09EeK aTOMOB IEPBHIX 20 XUMHUUECKUX 3JIEMEHTOB
[Tepunognueckoint cucremsl . 1. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.



3aKOHOMEPHOCTH W3MEHEHHS paJnuyca aTOMOB XHMMHWYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOIaM.

3nauenne Ilepuoguueckoro 3akoHa u IlepuoanMdeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB I Pa3BUTHUSI Hayku U npaktuku. [. . MeHnnenees —
YUYEHBIN Y TPAXKIAHUH.

Xumudeckass cBsi3b. KoBajeHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPHULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
IIpoueccrl OKUCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

U3y4eHHEe 0Opa3llOB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOICHCTBUE
TUJIPOKCHUAA IIMHKA C PacTBOpaMU KHUCJIOT U IIET0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mesxcnpeomemmnunie ceasu

Peanuzanysi MEXNpeIMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ IOHATUM, SIBJISIOIIUXCS CUCTEMHBIMH ISl OTJICJIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO61Me eCTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TCOPH,
3aKOH, aHaJu3, CHHTE3, KiIacCU(UKaAIMs, TIEePUOIUIHOCTh, HAOIIOACHUE,
SKCIIEPUMEHT, MOAECIMPOBAHNUE, U3MEPEHUE, MOJICIIb, SIBICHHUE.

®dusuKa: Marepusi, aTroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUYECKUI 3apsil, BEIIECTBO, TEIO,
00BbEM, arperaTHOE COCTOSIHHE BEIECTBA, T'a3, ((U3NUECKUE BETUINHBI, CIMHHIIBI
U3MEPEHUS, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dporocunres, npixanue, ouocdepa.

I'eorpadmsa: armocdepa, rumapocdepa, MUHEpaldbl, TOPHBIC IMOPOMIBI,
I0JIE3HBIE UCKOITAEMBbIE, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKasl peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX IMEPUOJIOB, Kalusl, KalbIUsi U WX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOCHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMHUUYECKON CBSI3U. THUIBI KPUCTAIIUUYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAUNIMYECKON PEHIETKH
1 BUJa XUMHYECKOU CBA3U.

Kiaccudukanus 1 HoMeHKIaTypa HEOPraHUUECKUX BEIIECCTB. XUMHUECCKHE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KjaccaM HEOPTraHUYECKUX
COCIMHCHUH, T€HETUYECKAs CBSI3b HECOPTAaHUYECKUX BEIIIECTB.

Kimaccudpukanuss XMMUYECKUX PEAKIUA 1O Pa3IHuYHBIM HpH3HAKaM (I10
YUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY S PeKTy,
110 U3MECHEHHUIO CTETICHEH OKHUCIICHHUSI XUMHYECKUX DJIEMEHTOB, TI0O 00OPAaTUMOCTH,
[0 YYacCTUIO Karaiu3aropa). OIK30- U  DHJIOTEPMUYECKUE PEaKIIuH,
TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTH XUMHUYECKOW peakiuu. [lonsTre 06 0OpaTHUMBIX H
HEOOPATUMBIX XUMHUCCKUX peakiuix. [IoHATHEe 0 TOMOTe€HHBIX U T€TEPOreHHBIX
peakuusx. Ilonstue o karanuze. IloHATHE O XHUMHUYECKOM PAaBHOBECHH.



@akTOophl, BIUSAIOIIAE HA CKOPOCTh XUMHUYECKOM PEAKIUU U TOJIOKEHUE
XUMHYECKOTO PAaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE ~ PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHMl C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ 3JIEKTPOJUTUYECKON  THUCCOLHALNU. DIIEKTPOJIUTBL |
HERIEKTPONUThl. KaTnoHbl, aHMOHBI. MexXxaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW cBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YClOBHS NPOTEKAHHS PEAKIUHA HOHHOTO
oOMeHa, TOJIHBIE U COKpalléHHble MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPECTaBICHUN 00 AJIEKTPOIUTHYECKOU
nucconuanyu. KauectBeHHbIE peaklini Ha HOHBIL. [IoHATHE O TUAPOIU3E CONEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAJUIMYECKUX PEUIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiiMasa), CJIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKInu
OT BO3JCHCTBUSA pa3IUYHBIX (PAKTOPOB, HUCCIEAOBAHUE AIIEKTPOIPOBOIHOCTH
pacTBOPOB BEILECTB, MPOLECCa AUCCOUMALMUA KHUCIOT, LIEJIOYEd U COJIer
(BO3MOXHO HCIIOJIb30BAaHUE BHUACO MATEPHAIIOB), TMPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKK TPOTEKAHUs pPEaKIUid HOHHOro OOMeHa
(oOpazoBanue ocajika, BBIJEICHHE Ta3za, oOOpa3OoBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMA
(ropenue, peakiuu pa3aoKeHUsl, COSIMHEHNS ), pACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C I[IOMOILIBKD KAYECTBEHHBIX pEaKIUd Ha HMOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaunsbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIe cTeneHn okucienus. CTpoeHue u GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMozeiCcTBHE C METAJJIaMHU, HEMETaJUIaMH, WIeJI04amu). XJIOPOBOIAOPO.
CossiHasg KUCIOTa, XMMAYECKUE CBOMCTBA, MOJy4YeHUE, MpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XICHUE B IIPUPOLE.

O6mras xapaktepucTika meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHne u Gu3NUecKrue CBOMCTBA
IPOCTHIX BEIHIECTB — KUCIOpOAa M Cepbl. AJUIOTPONHBIE MOAUPUKAIIIH
KHCJIOPOJAa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOA, CTPOCHHE,
dusnueckne W XuMHUueckue cBoMcTBA. OKCHUIBI CEpbl KaK MPEACTaBUTENN
KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, (U3HUECKHE M XUMUYECKHE CBOWMCTBA
(oOmme Kak mpejcTaBUTENS Kjacca KUCIOT U crenuduueckue). XUMUUECKHUe
peaKIny, JIKAIMe B OCHOBE MPOMBIIUIEHHOTO CMOC00a TMONYyYeHUs] CEpHOM
KucaoThl. [IpuMeHenue cepHoit KUCIoThl. CoJIM CEpHOM KUCIOThI, KAUECTBEHHAs
peakiusi Ha cynbdaT-uoH. HaxoxmeHune cepbl U €€ COCNUHEHU B MPHUPO/IE.
XUMHAUYECKOE 3arpsi3HEHHE OKPYXKAKWIEH Cpelbl COCAWHEHUSAMHU  CEpbI
(KUCTIOTHBIE JTOKIU, 3arps3HEHUE BO3AyXa W BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALICHUS.

OO6mrast xapakTepucThKa 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, pacClpOCTPAHEHUE B IPUPOJIE,
dusnueckue u XuMuUIeckue cBoiictBa. KpyroBopot azora B npupoje. AMMUaK,



ero (usnyecKue U XUMHYCCKHE CBOKCTBA, IOJIydeHHe M npumMeHeHue. Comn
aMMOHUSI, X (PU3MICCKUE M XUMUYECKHE CBOICTBA, IpuMeHeHne. KadecTBeHHast
peakiysi Ha UOHBI aMMOHUS. A30THas KUCIOTa, €€ MOoJIyueHHe, GU3HUECKUe U
XUMHUYECKUE CBOICTBa (0OIIME Kak MpeJICTaBUTENs Kacca KHUCIOT U
cnenuduueckue). Vcrnoab30BaHEe HUTPATOB U COJEM aMMOHHUSI B KadecTBe
MUHEpAIbHBIX yNOoOpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYKarolleh cpebl
COCIMHEHUSIMU a30Ta (KHUCIIOTHBIE IO, 3arpsA3HEHUE BO31yXa, MOYBHI U
Bos10EMOB). Docdop, amnorporHble Mogudukanuu ¢ocdopa, PU3NIECKUE U
xumuyeckue cpoiictBa. Oxcun dpocdopa (V) u hochopHas kuciora, hpusndecKkue
U XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmnoab3oBanue ¢gocdaToB B KauecTBe
MUHEPAIbHBIX YI0OpEHUHN.

O6mas xapakrepucTtuka neMeHToB [VA-rpynmbsl. OcoOO€HHOCTH CTPOCHUS
aTOMOB, XapakTEpHbIe CTEMEHU OKHUCJIEHUS. YTIEpoJl, aUIOTPOIHBIC
MOAU(UKALIUKA, PACTIPOCTPAHEHHE B MPHUPOJE, (PU3NUECKUE U XUMHYECKUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojie. OKCUIbI yriaepoa, ux
¢u3nueckue W XWMHUYECKHE CBOWCTBA, JEWCTBHE HA >KUBBIE OPraHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTUUECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rio0aqbHOTO MOTEIUICHUS KIMMATa, MapHUKOBBIN
s dexT. YroybHas KUCIOTa U €€ COJU, NX GU3NUECKUE U XUMUYECKUE CBOMCTBA,
nojiyueHue u TmpumeHeHue. KadecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanre kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIIICHHOCTU U CEILCKOM
XO35HCTBE.

[lepBoHavyasibHbIE TIOHATHST OO0 OpPraHUYECKUX BEHIECTBAX Kak o
COCIMHEHUSIX yriiepoaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [lpupomHple HCTOYHHUKH  YIIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPaX,
Oenkax, yrieBojax — U UX POJM B KU3HU 4eloBeKa. MaTepuaibHOE €IUHCTBO
OpraHUYECKUX M HEOPTaHUUECKUX COCTUHECHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOWMCTBA, MOJIYyUYCHHE H
npumeHenue. CoenuHeHUs KpeMHus B mpupojge. OOmume mpencraBieHust 00
okcuze kpemuus (IV) u kpemuueBoii kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
OBITY, B IPOMBIIIJICHHOCTH. BaxkHeire cTponTebHbIe MaTepHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. IIpodiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHue 00pa3IioB HEOPraHUIECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI,
IIPOBEJICHUE KAYECTBEHHBIX pEaKIWid Ha XJOPUI-UOHBI M HAOJIIOJCHUE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromre (Pu3ndecKkue U XMMHUUIECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C 00pasuamu XJIOPHIOB (raJOreHHoB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), HAONIOJCHHWE TMpoliecca OOyTIIMBaHUS
caxapa mnoJ JAEHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTBI, H3y4YECHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HaOMIOJIeHWe TMpu3HaKa e¢
MPOTEKaHUs, 03HAKOMJICHHE C (DU3UYECKUMH CBOMCTBAMHU a30Ta, (ochopa u ux
COCMHEHUM (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasimamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBONCTB aMMMAaKa, NPOBEICHHE KAYECTBEHHBIX DPEaKIUi Ha HOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB UX TMPOTEKAHHS,



B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIJIOTHI C MEJIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHUE MOJCICH KPUCTALIHYECKUX
pemérok anMasa, rpadurta, QyaepeHa, 03HaKOMJICHHE C IPOIIECCOM aJICOPOITUU
PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM IPOTHUBOrasa,
oJTydeHue, CoOupaHue, pacro3HaBaHue U U3y4eHHE CBOMCTB YIJICKHUCIIOTO rasa,
IIPOBEJICHNE KAUYECTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U U3yUCHHE
NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJICHME C MPOAYKIHUEH CUIMKATHOU
MPOMBIIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BaxHeimme
HEMETaJUIBI U UX COEOUHEHUS.

MeTaJiIbl 1 X COEeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [leproinueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTajuioB. MeTauindeckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN PsIjT
HAaNpsDKEHUM MeTauioB. DU3MYECKME M XMMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUsS MeTauioB. [loHSATHE O KOPpO3WMH METaJUIOB,
OCHOBHBIE CIIOCOOBI 3aIlMTBI MX OT Koppo3uu. CrutaBel (cTandb, YYT'YyH,
JTIOPAIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[IlemouHbIle MeTAILIBL: TTOJIO)KEHUE B [Iepnoinueckoi CuCTEME XUMAYECKUX
anemeHTOB [l. 1. MenmeneeBa, CTpOCHUE UX aTOMOB, HAXOXKJICHUE B MIPUPOJIE.
duznvecKre U XUMHUYECKHUE CBOMCTBA (Ha MpuMepe HaTpusl U Kajus). OKCUIbI U
TUJIPOKCHUIBI HAaTpus U Kanus. [IpuMeHeHHe MIENOYHBIX METANIOB MW HX
COCJIMHCHMH.

[[lemouyHo3eMeNbHBIE METAJIbl MarHud W KaJIbLUMK: IIOJIO)KCHHUE B
[lepuoanueckon cucteme xuMudeckux sneMeHToB 1. 1. MenaeneeBa, crpoenue
MX aTOMOB, HaxoxJeHue B mpupoje. Pu3ndeckue M XMMHUYECKHE CBOMCTBA
MarHus W Kajblidsg. BakHeWmmme coeauHeHUs] KaibIUs (OKCHA, THAPOKCHI,
coutn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHECHUS.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHX
snementoB J[. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJICHUE B MPHUPOJE.
dusnueckre W XUMUYECKHE CBOMCTBA amtOMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyueckoi cCuCTeEME XUMHAYECKUX SJIEMEHTOB
J. 1. MenzneneeBa, CTpOCHHE aToMa, HaXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUYECKHE CBOMCTBA kejne3a. OKCuibl, TUAPOKCUAL U conu kenesa (II) u
xenesa (I1I), ux cocra, cBOWCTBA U MOTyYEHUE.

Xumuyeckuii IKCnepuMeHm:

O3HAKOMJICHHE ¢ oOpaslaMHd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTAaTOB KOPPO3WHU METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJIA
KaJIbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIOJb30BaHHUE BHACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), TMPHU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUS, [IMHKA, KeJie3a
(IT) u xxene3a (I11), mequ (I1), HaGar0IEHUE U OTIMCAHKE TTPOLIECCOB OKPAIITUBAHMUS
IJIAMEHU HWOHAMM HATpHsl, Kalus W Kbl (BO3MOXHO MCIIOJIb30BaHHUE
BHJICOMATEPHAIIOB), HCClIeAOBaHHE aM(GOTEPHBIX CBOHCTB THAPOKCHIA
ATFOMUHUS U TUAPOKCHUJIA IIUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aJ]1a4 10 TEME
«BaxkHelme MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemecTBa 1 Marepualnibl B OBCEHEBHOM KU3HU YesoBeka. besomnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoip npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeH cpebl (MpeieabHas JomyCcTUMas
KOHIICHTpaIus BeriecTs, nainee — [1/1K). Poib xumuu B pernieHnn 3K010TnueCcKux
poOJieM.

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3loB MaTEPHAIOB (CTEKIIO, CTIaBbl METAJIJIOB, MOJUMEPHbBIC
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAYUHBIX
MOHSATUM, TaK U TIOHATUM, SBJISIONTUXCS CUCTEMHBIMH JIJIS OT/ICJIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOI'O ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (akT, TUIOTe3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, Kiaccu(uKamus, IepUOJUIHOCTh, HaOI0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PaJMOAaKTUBHOCTh, MOJICKYJa, SJIEKTPHUUYCCKUMA 3apsij, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JHUAJECKTPUKH, (HOTOIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE€  COCTOSIHME  BEIIeCTBa, Ta3,  pacTBOpP, PacTBOPUMOCTD,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3HYECKHUE BEIUYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SKOCUCTEMa, MUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbBIC BEIICCTRA.

['eorpadmsa: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMMOPOMIBI,
MOJIC3HBIE NCKOMAaeMbIE, TOIUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS IPOTPaMMbl OCHOBHOI'O OOIIEro
00pa3oBaHUs JOCTUTAIOTCSA B X0Jie OOYYCHHUS XUMHH B €JIMHCTBE Y4eOHOH U
BOCMIUTATEIIBHON  JIESTEIbHOCTH B COOTBETCTBHUM C  TPAJAULIMOHHBIMU
POCCUMCKMMHU COLIMOKYJBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
IPUHSATHIMUA B OOIIECTBE MpaBUJIAMH U HOpPMaMH IOBEJACHUS M CIIOCOOCTBYIOT
porieccaM CaMOIIO3HAHHS, CAMOPA3BUTHSI M COLIMAIM3AIIMK O0yJarOITUXCSI.

JIngyHOCTHBIE ~ pe3yJIbTaThl  OTPAXKalOT TOTOBHOCTH  OOyYarOIIUXCS
PYKOBOJCTBOBAaTbCS CHCTEMOW IIO3UTHMBHBIX IIEHHOCTHBIX OpHUCHTAlMd U
paclIMpeHre OMbITA ICITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpmoTHMYECKOro BOCIMTAHUSA.

HEHHOCTHOTO  OTHONIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B )KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMaIel 0 TMepefoBbIX JOCTIDKCHHSIX UM OTKPBITHSIX MHUPOBOH H
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIEOBATEIbCKOM, TBOPUECKOW M JPYrUX  BUJAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW JESATEIHHOCTH IMPHU
BBITIOJIHEHUU YYEOHBIX, IMO3HABATENBHBIX 3a/1a4, BBIIOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JIaHUU  YYEOHBIX  MPOEKTOB,  CTPEMJIEHHUS K
B3aMMOIIOHUMAHMIO ¥ B3aUMOTIOMOIITH B IIPOIIECCE ITOM yueOHOM IeATeNbHOCTH,
TOTOBHOCTH OILICHUBAaTh CBOE TMOBEJAEHHWE U MOCTYNKH CBOUX TOBApHIIEH C
MO3UILIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUIMA
MOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPECTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJABI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPEIOH, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIE MOTUBBI, HANPABJICHHBIE HA MTOJTYYE€HHE HOBBIX 3HAHUM 10
XUMHH, HEOOXOMMBIC I OOBSICHEHHUS HAOIIOAAEMbIX MPOIIECCOB U SBIICHUH,
MO03HABATENbHOM, NH(OOPMAITMOHHOW U YUTATEIHCKON KYJIbTYpPbhI, B TOM YHUCIE
HABBIKOB CaMOCTOSATEIBLHOM paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIPABOYHOU
JTUTEPATYPOH, MOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMU HWH()OPMAIMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOOOpa3OBaHMIO, TMPOCKTHOM W  HCCIEI0BATEIHCKOM
TeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHSI 00y4YEHUS B
JIaJIbHCUIIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM HA 37I0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIECIACTBUN U
HETMIPUSITUE BPEIHBIX TNpPUBBIUEK (YMOTPEeOJEHUS aJIKOroJisi, HApPKOTHKOB,



KypeHHsl ), He0OXOIUMOCTH COOJTFOZICHHUS TIPABHII O€30ITaCHOCTH MTPH 0OpallieHun
C XMMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM JKU3HU,

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpPEC K MPAKTUYECKOMY H3YYeHHIO Mpodeccuil W Tpyla pa3IudHOTO
ponaa, yBaX€HHUE K TPYIy U pe3ysibTaTaM TPYI0BOH JIEATCIbHOCTH, B TOM YHUCJIIE
Ha OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHWM MO XMMHUU, OCO3HAHHBIA BBHIOOD
WHIWBUAYAIbHOW  TPACKTOPUU  MPOJOJDKCHHS 00pa3oBaHUs C  y4ETOM
JUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U
nOTpeOHOCTEH, ycremHol MpopeCCUOHATILHOW JEATCIBHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHHUM, TOTOBHOCTH aJalTHPOBAThCA B MPOheCcCHOHAIBHOM
cpene;

6) 3K0JI0rH4eCcKOro BOCIIUTAHUS:

AKOJIOTMYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUs, MIOHMMaHUE IIEHHOCTH 3JI0POBOTO
u Oe3omacHoro obpasza »KMU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3HUeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOJICHUS
npaBui OE30MaCHOTO TMOBEICHUS TpU paboTe C BeElIeCTBaMH, a TaKXKE B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, 15
pelIeHusT 3aJlay, CBSI3aHHBIX C OKpPYXKAIoWIeW MPUPOJHON Ccpemout, s
MOBBIIICHUS YPOBHSA DKOJIOTMYECKOW KyJIbTYpPhl, OCO3HAHHUS TJ100aIbHOTO
XapakTepa AKOJIOTMUECKUX MPOoOIIeM U ITyTel UX pelIeHuUs MOCPEICTBOM METOIOB
XUMUH, DKOJOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJCTBOBATbHCS UM B
MO03HABATENIbHON, KOMMYHUKATUBHON U COIIMAIBHON MTPaKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX Pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
IPUHIIUI, TUIIOTE3a, PaKT, CUCTEMA, IPOIECC, SKCTIEPUMEHT U IPYTOE. ), KOTOPHIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX yUE€OHBIX MpEAMETaxX U MO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 ATUX MPEIMETOB (OPMUPOBATH MPEACTABICHHUE O IIEJIOCTHOM
HAy4YHOW  KapTUHE MHpa, ¢  YHUBEpPCAJbHbIE  Yy4eOHBbIE  JIEHCTBHUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIE, pEryJsITUBHBIC), KOTOpbIE
obecrieumBalOT  (OPMHUPOBAHHWE  TOTOBHOCTH K  CaMOCTOSTCIBHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YIECOHOM JIEeATeTbHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUYECKUX TMOHATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABJIUBATH B3AUMOCBS3h C IPYTUMHU MMOHATUSIMH ), HCTIOJIB30BATh
TOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (PaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KPUTEPUU JIJI51 KIacCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHH,
yCTaHaBIMBATh MPUYMHHO-CJICICTBEHHBIC CBSI3M MEXKIYy OOBEKTaAMU HU3y4YCHUS,
CTPOUTH JIOTHYECKHUE pacCyklIeHus (MHAYKTUBHBIC, JCAYKTHBHBIC, TIO
aHAJIOTUM), IeJIaTh BBIBOJIBI M 3aKIIFOUCHUS,

yMEHUE TPHUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (MPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TPeoOpa3OBhIBATh IMHPOKO MPUMEHSEMbIE B XHUMHH MOJCIIbHbBIC
MIPEACTABJICHUS] — XUMUUYECKHI 3HaK (CHMBOJI DJIEMEHTA), XUMH4Ieckas hopmyia
1 ypaBHEHHWE XMMHUYECKOU PEaKIMU — MPHU PElIeHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJIEIBHBIX MPECTABICHUHN BBISIBISATH U XapaKTEePU30BaTh
CYIIIECTBCHHBIC TPU3HAKH H3YYaEMBIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U



XUMUYECKUX PEaKIMi, BBISABIATh OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIIECTBEHHBIE CBSI3U M POTUBOPEYUS B U3yYAEMBIX MPOLIECCAX U ABICHUSX.

Ba3oBnle ucciieqoBareLCKue 1eCTBUSA.

YMEHHE UCIOJIb30BATh NOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAdyeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHre ONbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKMX DJKCIEPUMEHTOB, YMEHHE HaOMIoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUIOB U (HOPM IIPEICTABICHHUS, TOTYy4aEMYI0 U3 PA3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAS JIUTEpAaTypa XHUMHYECKOTO COJACp)KaHUSA, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTHUECKH OIEHHWBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MH(HOPMAIIHIO;

yMEHHUE NMPUMEHSTh Pa3IN4YHbIe METOJIbI U 3alPOCHl MPU TTOUCKE U O0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATEJIbHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJIH30BaHUA MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIQJICHUE KYJbTYPOH AaKTUBHOTO UCIIOJIb30BaHUS PA3IUYHBIX IMOWCKOBBIX
CUCTEM, CaMOCTOSITEIHHO BBIOMpATh ONTUMAJIBHYIO (OpPMY TMpEeACTaBICHUS
uH(bOpMaIIUU U WUTIOCTPUPOBATH pEIIacMbie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W aHAJU3MpOBaTh B TMpolecce ydeOHOH U
UCCJIeI0BATEIHCKOM JIEATEIbHOCTH HH(OPMAITUIO O BIUSHUH TPOMBIIIEHHOCTH,
CEJIBLCKOr0 XO35MCTBAa M TPAHCIOPTA HA COCTOSIHUE OKPYKAOWIEH MPUPOIHOU
Cpenpl.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoj€ Auaniora u (Wiau) IAUCKYCCHHU) TIO
CYIIECTBY OOCY>KmaeMoil TeMbl, (GOpMYIUPOBATh CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMIOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh IMOJYYECHHBIE PpPE3yJNbTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTAaX; JeJaTh IPE3CHTAIUIO
PE3YIHTATOB BBHIOIHEHUS] XUMUUYECKOTO IKCTIEpUMEHTa (JTa0OpaTOPHOTO OMBITA,
nabopaTopHON pabOThl MO HCCIEJOBAHUIO CBOMCTB BEIECTB, Yy4eOHOTO
IPOEKTA);

yMEHUSI y4eOHOTO COTPY/JHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM M  HUCCIENOBATEIbCKON  JEATEIbHOCTH TIPU  PELICHUU
BO3ZHUKAIOIIUX MPOOJIEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii (00CyXIeHus, 0OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAHMHAITUS
COBMECTHBIX JCHCTBHI, OIpEACICHUE KPUTEPUEB MO OIEHKE KayecTBa
BBITIOJTHEHHOH paOOTHI U APYTHE).

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSATENIbHO ONPENENATh UEIU JESITEIbHOCTH, MIJIaHUPOBATh,
OCYIIECTBJISITh, KOHTPOJIMPOBAThH U MPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO
JeSTeILHOCTD, BRIOUpATh Hanbosiee 3PpheKTUBHBIE CIIOCOOBI PEIIeHUsT YICOHBIX
Y TO3HABATENIbHBIX 337a4, CAMOCTOSITEIbHO COCTaBIISITh MU KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPHU BBINOJHEHUU 3aJaHUN C YYETOM
MOJIyYeHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIMSIX,



OILICHUBATh COOTBETCTBHUE MOJIYUYEHHOI'O pe3ysbTara 3asBJICHHON LIEJIN, YMEHUE
MCII0JIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IPEjiaracMbl€ B YCIOBUM 33 JaHUIA.

INPE/IMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO
COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHOHM (denepanbHOl pabodeil MmporpaMmon,
BBIJICJISIOT: OCBOCHHBIE 00YUYaIOIUMHUCS HAay4YHbIC 3HAHHS, YMEHUS U CIOCOOBI
nercTBul, crenuduyeckue Ui TpeAMETHOM 001acTH  «XHUMHS», BUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpPETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHsIX.

K xoniy oOydyenus B 8 kJjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHH:

e PacKpbIBAaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHWYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECH
(oIHOpOHAS ¥ HEOJTHOPO IHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAas
Y MOJICKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasi J0JisI XMMHYECKOTO DJIEMEHTa B COCIMHEHUM, MOJSPHBIN
00BbEM, OKCHJI, KHCJIOTAa, OCHOBaHHUE, COJb, JJICKTPOOTPHUIIATEIIBHOCTD,
CTETICHb OKHCJICHHUS, XMMHUYECKas Peakius, KiacCu(UKAIUSI peaKIuii:
PEAKLIMM COCIMHEHUS, PEAKIUM PAa3JIOKCHUS, PEAKIMU 3aMEIICHUs,
peakiuy 00MeHa, 3K30- M YHA0TEPMHUUECKHE PEAKIINU, TETUIOBOM 3P (HEKT
peaKkIuy, SO aToMa, JICKTPOHHBIM CJIOM aroMa, aTOMHasi OpOUTalb,
pagdyc aroMa, XUMHMYECKas CBs3b, IOJSApHAs M HENoJsIpHas
KOBAJICHTHasl CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, AHWOH, PacTBOp,
MaccoBas J0Jis BerecTBa (IIPOIeHTHAs KOHIIEHTPAIUs) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MPUMEHSATH 3TU MTOHITHS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIIOJIF30BaTh XHWMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIICCTB M YPABHCHUN XUMHYECKUX PEaKIUM;

e OIpEIEIATHh BAJICHTHOCTh aTOMOB 3JIEMCHTOB B OMHAPHBIX COSTUHCHHSX,
CTEIICHh  OKHCJICHHS DJIEMEHTOB B  OHHApHBIX  COCIUHCHHSIX,
MPUHAIICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCIUHEHUU IO
dbopmynaMm, BHUJ XHUMHUYECKOM CBs3M (KOBAJICHTHAsT W HWOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpsiBaTh cMbIca [lepmommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh MOHWMAaHWUE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MoJoxkeHus B [leproandeckoit cucreme,
3aKOHOB COXPAHEHHUS MAcCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHa ABOrajipo;

e OIKCBHIBATh M XapakTepH30BaTh TabmuuHyio ¢opmy Ilepuoamdeckoit
CHUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3iiuaTh TOHSTUS «IJIaBHas
noarpymma (A-rpynma)» u «mnodounas noarpynna (b-rpymnma)y», masbie
1 OOJIBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHUSI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MenpeneeBay C YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sapa, oOIiee dYHcio
3JIEKTPOHOB U PACTIPEACIICHUE UX 1O JICKTPOHHBIM CJIOSIM);

e KJIacCH(PUIIUPOBATh  XUMHUYSCKHE DJIEMEHTHI, HEOPraHUYECKUE
BEIIIECTBA, XUMHUECKHE PEAKIIUHU (110 YUCIY U COCTaBY YYACTBYIOIIHNX B
PEaKIMK BEIIECTB, M0 TETUIOBOMY 3P deKTy);



K

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XMMHUECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB,  TOJTBEpXKIas  OMHCAHHE  MPUMEPAMHU
MOJICKYJISIPHBIX YPaBHEHUI COOTBETCTBYIONINX XUMHUECKUX PEAKIIHIA;
NPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX
Ka4yeCTBEHHOTO COCTaBa, BO3MOXKHOCTH TIPOTEKAaHUS XUMHYECKHUX
NPEBPAIICHUIA B Pa3IMYHBIX YCIOBHSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MAacChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHYECKOTO OJJIEeMEHTa 1o ¢opMyiie
COCIMHEHMS, MacCOBYIO JIOJIIO BEIIeCTBA B pacTBOPE, MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON PEaKIny;

NPUMEHATh OCHOBHBIC OIEpPAIlMH MBICIUTEIBHON JEATCTbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMaTU3aIHIo,
KJIaCCU(PHUKAIUIO, BBISIBJICHUE MPUYUHHO-CICICTBEHHBIX CBS3CH — IS
W3yYCHUs CBOWCTB BEIIECTB M XWMHYCCKUX PEaKIIHid, €CTECTBEHHO-
Hay4yHbIE  METOJbI  TO3HAHUST —  HAONIOJEHHE, U3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICICHHBIN);

clieloBaTh  IpaBUJiaM  TIOJIb30BAaHUS XMMHUYECKOM Mocyaod U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKXKe MpaBWIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIUSMH I10 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BEHIECTB (BOJAOpPOAA M KHUCIOpPOAA), MPUTOTOBICHUIO
PACTBOPOB C ONPEECIEHHON MAaCCOBOM JIOJIEU PACTBOPEHHOIO BEILIECTBA,
IUTAHUPOBATh W MPOBOJUTH XMUMHYECKHE OKCIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB IMIEJIOYEH U  KHUCIOT C IOMOIIBIO
UHIMKATOPOB (J1akMyc, peHoTanenH, METUIOPaHXK U IpyTre).

KOHIly oOyueHus B 9 KJiacce MpeJMETHbIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHA: XUMUYECKUI
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHMOH, aHHWOH, MPOCTOE BEILIECTBO,
CJI0KHOE BEIIECTBO, BAJIECHTHOCTbD, JIEKTPOOTPULATEIBHOCTD, CTEIIEHb
OKHUCJICHUS, XUMUYECKasl PEaKIIMsl, XUMUIECKasi CBA3b, TEMIIOBOM d(PeKT
peakiMu, MOJIb, MOJIAPHBIM  00BEM, pacTBOp, DJIEKTPOJHUTHI,
HEDJICKTPOJIUTHI, IEKTPOJIUTHIECKAS TUCCOLMALINSA, PEAKINU MOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuUMble U
HEeoOpaTUMBbIE PEAKIIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCJIUTEIb, BOCCTAHOBUTEJb, OKHUCIEHUE U  BOCCTAaHOBIICHUE,
ajoTponus, aMOOTEPHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAs, HIOHHAS,
METAJUIMYECKAsi), KPUCTAJUIMYECKasl pEeIIETKa, KOPPO3Us METaJUIOB,
CIUIaBbl, CKOPOCTb XWMHYECKOM pPEaKUWH, IPEACIbHO JOIMyCTUMAs
koHueHtpanusa [I/IK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATUU U
MIPUMEHSITh 3TU NOHATHS MPU OMKUCAHUY BELIECTB U X MPEBPAILICHUIA;
WCIIOJIh30BaTh XHMHYECKYI0 CHMBOJIUKY JJISI COCTaBJICHHUS (POpMYyI
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

ONPEAEIATH BAJICHTHOCTD U CTENIEHb OKUCIIEHUSI XUMHYECKUX DJIEMEHTOB
B COEQMHEHUAX PA3JIUYHOrO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeAMHEHUM 1o (hopmyiiaM, BHJI XUMHUUYECKOU
CBSI3U (KOBAJICHTHAsl, MOHHAs, METaJUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHMUSIX, 3apsi]] MOHA 110 XUMHYECKOU (popmyIie, XapakTep Cpebl B
BOJIHBIX pacTBopax HEOPraHUYECKHUX COEJIMHEHU, THIL
KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BEIIECTBA;



packpsiBath cMmbica Ilepuommueckoro 3axkona JI. M. Menneneesa u
JIEMOHCTPUPOBATh €ro TOHMMAaHHWE: OMHUCHhIBATh W XapaKTepU30BaTh
Tabnunyto Gopmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUS «JaBHas moarpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», manbsie U OONbIIME MEPHOJIbI, COOTHOCUTH
0003HauEHHUsA, KOTOpPhIE HMEIOTCS B TMEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU ~ XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB XHMMHYECKHUX
AJIEeMEHTOB (COocTaB W 3apsja sapa, oOIIee 4YHUCIO DJIJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCUHEHUH B
npeenax MajbiX EPUOJIOB U TJIABHBIX MOATPYIII C YI4ETOM CTPOSHUS UX
aTOMOB;

KJaccu(UIMPOBATh ~ XMMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKINK (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, M0 TEIIoBoMy 3(PGheKTy, Mo U3MEHEHHUIO CTeNeHEeH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPXKIAasi OIHUCAHUE
IpUMEPaMH MOJIEKYJIAPHBIX M MOHHBIX YPAaBHEHHU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaAKIIHil;

COCTABJISITh YPAaBHEHUS DJIEKTPOJUTUYECKON JIUCCOIHUAIMU KHUCIIOT,
mIeJIo4el W CoJieil, MOJIHBIE U COKpAIllEHHbIE YPaBHEHUS pEaKIui
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYILIECTBOBAHHME T€HETHUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pPEaKIUui
MIOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIUid;
IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHUSI XMUMHUYECKUX IMPEBPAIICHUI B Pa3IWYHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa 1o Qopmyiie
COCIMHEHUS, MACCOBYIO [IOJIIO BEIIECTBA B PacTBOpPE, IPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pPY/IOBaHUEM, a TakKe TpaBHiia OOpalIeHHs] C
BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIUSMH TI0 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BENIECTB (aAMMHAaKa U yTIEKUCIOTO Ta3a);

IPOBOJUTh  PEAKIMHU, TOJATBEPKAAIONINE KAYECTBEHHBIM COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MMYTEM XJIOPU/T-, OPOMH/I-
, noaua-, kapooHat-, pocdar-, cunukar-, cyabdar-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHHUSI ¥ MOHBI U3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMH MBICIUTEILHOW JESTEIBbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, O0O00O0IIeHHe, CHCTeMaTH3aIHIo,
BBISIBIICHUE TTPUYMHHO-CJICICTBEHHBIX CBS3CH — ISl M3yUYEHUS CBOWCTB
BEIIECTB W XWMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METO]IbI
MO3HaHUS — HaOJO/IEHNEe, U3MEPEHUE, MOJICTUPOBAHHUE, SKCIIEPUMEHT
(peayIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HauMeHoBaHue KoanuyecTBO 4acos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NPOrpamMMbl padoThI padoTbI
Pa3znen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMHsT — BaKHas
11 00J1acTh €CTECTBO3HAHUS 5 ) bubnmoreka [JOK
' U [IPAKTHYECKON https://m.edso00.ru/7f41837¢c
JeSITeIbHOCTH YeJIOBEKa
19 BemecTBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelEeCTB
21 Boznyx. Kucnopog. 6 bubnuorexa [JOK
' [TonsTre 06 okcuagax https://m.edsoo.ru/7f41837c
99 Bognopon.Ilonstue o 8 1 bubnuorexa [JOK
' KUCJIOTaX M COJISX https://m.edso0.ru/7f41837c
53 Bopa. PacTBopsl. c 1 1 bubmuorexa [IOK
' [MousTre 06 OCHOBAHUAX https://m.edso00.ru/7f41837¢c
OCHOBHBIE KJ1aCChI Eub OK
2.4 HEOpPraHUYECKUX 11 1 1 mommorexa L1

COE€IUHEHUN

https://m.edso0.ru/7f41837¢
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Wroro mo pazueny 30

Paznen 3. llepunonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[Tepuonuueckuii 3aKOH U

Ilepunonnueckas cucrema
bubmuorexa [JOK

Nl
3 XUMHHCECKHX SJIEMCHTOB / https://m.edsoo.ru/7f41837c

. . Menneneena.
CrpoeHue aToma

XUMHUUYECKAA CBI3b.

3. OKuCIUTEbHO- g 1 bubmuoreka [JOK
' BOCCTAHOBHTEIILHBIE https://m.edsoo.ru/7f41837¢c
peakuuu
bu6mmoreka [IOK
4
TOTO 10 pasAeiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [JOK

https://m.edso0.ru/7f41837c
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9 KVIACC

HauMeHoBaHue KoaudyecTBO 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NporpamMmel padoThI padoTshI
Pa3nes 1. BemecTBo U XuMH4YecKkHe peakiun
[ToBTOpEeHue u
11 yriyOsieHue 3HaHU| 5 1 bubmmorexa [IOK
' OCHOBHBIX Pa3/IeioB https://m.eds00.ru/7f41a636
Kypca 8 kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa HOK
' p . https://m.edso0.ru/7f41a636
XUMHUYECKUX PEaKIUi
DNEeKTPONIUTHYECKAs
13 JIACCOIIHAITHS. 8 1 1 bubmuorexa [JOK
' XUMUYECKUE PEAKIIUH B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazneny 17
Paznen 2. HemeTa/uibl M X COeIMHEHUS
OO01mmas xapakTepucTHKa
2.1 XI/IMI/I‘JCCKEX BJIEI:MGHTOB 4 1 bubmorexa HOK
' https://m.edso0.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6m1ast XxapakTeprucTruKa
bu6mmorexa [JOK
2.2 XUMHUYECKUX HJIEMEHTOB 6

VIA-rpynnel. Cepa u eé

https://m.edsoo.ru/7f41a636
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COEIMHEHNS
OO6m1as XxapakTeprucTruKa
53 XUMHUYECKUX DJIEMEHTORB . bubmuorexka [JOK
' VA-rpynmsl. A3or, https://m.edso0.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OO6m1as XxapakTeprucTruKa
XAMHYECKHX DIIEMEHTOB Eub 1OK
noInoTeKa
2.4 IVA- )
VAP XHHH yraepon 8 https://m.edsoo.ru/7f41a636
KPEMHUH B UX
COEIMHEHNS
Uroro no pazneny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
31 O6mue cBoiicTBa 4 bubnuotexa [JOK
' METAJJIOB https://m.edso00.ru/7f41a636
3. Baxneiinie meTaiibl U 16 bu6mmoreka [IOK
' X COEIUHEHUS https://m.edso00.ru/7f41a636
Hroro o paszneny 20
Pasznen 4. Xumus u okpyxamwomasi cpeaa
41 Bemectsa u maTepuaisl B 3 bu6mmorexa [JOK
' ’KU3HHU YeJI0BEKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
Ne o/ Tema ypoka JeKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE PECYPChI
KoumnuectBo yacos
KoHTpoJibHbIE IIpakTHyeck
Bcero P p
padoThI e padoThbl

IIpenmer xumun. Pois xumnuu B
1 et 1 Bu6morexa LIOK https:/m.edso0.ru/f0d210c
JKU3HU 4YeJIoBeKa. Tejia U BelecTBa

IT
2 X;;;;He O METOMax HOSHARMA B 1 bubmunorexa IOK https://m.edsoo.ru/ff0d227e

[TpakTueckas paborta Ne 1 «IIpaBuna

6 6 N
paboThI B 1a00paTOPUU U MPUEMBI 1 bu6nuoteka LIOK https://m.edsoo.ru/ff0d23dc

oOpailieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM»

Uncrele Bemectsa u cMecH. Coco0s!
4 » y 1 Bu6mmotexa LIOK https:/m.edsoo.ru/ffod26ca
pasJieNieHust cMeceit

[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha npumepe 1 bu6mumoreka LIOK https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBapEHHOH COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 bu6mmoteka L{OK https://m.edsoo.ru/ff0d2a6c

XUMUYECKUE AIIEMEHTHI. 3HAKU
7 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d2be8
(CMMBOJIBI) XUMUYECKUX IEMEHTOB

IIpocThi€ U CIOXKHBIE BELIECTBA 1 bubnmoreka L{OK https://m.edsoo.ru/ff0d2a6c

ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnmnoreka [{OK https://m.edsoo.ru/ff0d2d50
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3aKOH IOCTOSHCTBA COCTaBa BELIECTB.
Xumnueckasi popmyna. BaneHTHOCTb
aTOMOB XMMHMYECKHX JIEMEHTOB

bubnuorexa [TOK https://m.edsoo.ru/ff0d2eae

OTtHOcuTeNbHAs aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca

bubnuoreka [TOK https://m.edsoo.ru/ff0d323c

MaccoBas J0JI XUMHYECKOI'O
9JICMCHTa B COCJMHCHHUHN

bubmuorexa IOK https://m.edsoo.ru/ff0d350c

KonuuectBo BemecTBa. Modb.
MousipHasg macca

bubnuoreka ITOK https://m.edsoo.ru/ff0d5230

dusznyeckre 1 XUMUYECKHUE SIBJICHUS.
XuMuueckas peaKnus

bubnuoreka [{OK https://m.edsoo.ru/ff0d37fa

[Ipu3Haky u ycioBus NPOTEKAHUS
XUMUYECKHUX PEaKLnui

bu6mmoteka 1IOK https://m.edsoo.ru/ff0d3al6

oRr|lORr|dARLRlWOR[NMER|RL R

3aK0H COXpaHEHUsI MaCcChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

bu6mmoteka IIOK https://m.edsoo.ru/ff0d3b88

~N -

Bblunciienys Konu4ecTBa, Macchl
BEILECTBA [10 YPABHEHUAM
XUMUYECKHUX PEaKLnn

bubnuoreka ITOK https://m.edsoo.ru/ff0d5708

Knaccugukarus Xxumuueckux
peakuuii (coeMHeHNs, Pa3I0KEeHHUS,
3aMelieHus, 0OMeHa)

bubmuoreka IIOK https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O6o0IeHne u
cucTeMaTH3alus 3HaHUH

bubmuoreka [{OK https://m.edsoo.ru/ff0d40c4

KonTtponbHas padora Nel o reme
«BemecTBa 1 XUMHUYECKUE PEAKLITUI

bubmuoreka ITOK https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

2
1 BOo3ayxa. Kucinopon — aneMeHT u bubnmoreka [{OK https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
9 Du3nyeCcKre 1 XUMAYECKUE CBOMCTBA
9 KHCJIOPO/Jia (peaKIuu OKUCIICHHUS, Bbu6nuoteka LIOK https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
9 Crioco0bI morydeH s KHCI0poa B
3 1a00paTOPUU U TPOMBIIUICHHOCTH. bubnuoreka IIOK https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoii 3QPeKT XMMUIECKOI
2
PCAKIIH, TIOHATHE O Bbubnnoreka I{TOK https://m.edsoo.ru/ff0d4790
4 TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
U DHJIOTCPMUYICCKUX PEAKITUSIX
5 TonnuBo (He(Th, yroiab U METaH).
5 3arpsi3HEHUE BO3yXa, CIOCOOBI €T0 bubnuoreka [{OK https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
5 [TpakTuyeckas padora Ne 3 o Teme
6 «Ilonyuyenue u cobupanue bubnnoreka LHOK https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, H3yYeHHE eTO CBOMCTBY
2 B —
OAOPOAL = SICMEHT H HIPOCTO® Bubmuorexa L{OK https://m.edsoo.ru/ff0d4ddo
7 BerecTBo. HaxoxkneHue B mpupoie
2 o i
VISHHACCIHC 1 XHMITICCKHC CEONCTRA Bubmiorexa [{OK https://m.edsoo.ru/ff0d4ddo
8 Bojopona. [IpumeHenue Bogopoia
2
9 [ToHsITHE O KMUCIOTAX M COJSX but6mmoreka IIOK https://m.edsoo.ru/ff0d50d2
3 CrniocoObl noy4eHus BOAOpoJia B bu6muoreka [{OK https://m.edsoo.ru/ff0d4dd0
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0 naboparopuu
3 [TpakTrueckas padota Ne 4 o Teme
1 «[Tomyuenue u cobupanue Bo10po/a, bu6mmoreka LIOK https://m.edsoo.ru/ff0d4f42
W3yYEHUE ErO CBOMCTB»
3 MoutsipabIii 00bEM ra30B. 3aKOH
P Bu6muorexa LIOK https://m.edsoo.ru/ffod542e
2 ABoraapo
3 Brrunciaenus o6néMa, KOJIMYECTBA
3 BEILECTBA ra3a 10 €ro U3BECTHOMY bu6nunoreka LIOK https://m.edsoo.ru/ffod55a0
KOJIMUECTBY BEIIECTBA WJIK 00BEMY
3 Brruucienns 00EMOB Ta30B 10
4 YPaBHEHUIO PEAKLIUHA Ha OCHOBE bubnnoreka L{OK https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIEHUH ra30B
3 DuU3nYECKUEe U XUMUYECKUE CBOMCTBA
bubnuoteka [{OK https://m.edsoo.ru/ff0d587a
5 BOJBI
3 CocraB ocHoBanwuii. [TonsTie 06
bubnuoreka [TOK https://m.edsoo.ru/ff0d59e2
6 MHAMKATOpax
Bopa kak pacTBopuTENb.
3 Haceimennsie 1 HEHACHITIICHHBIE
. = Bubmmorexa [IOK https:/m.edso0.ru/ff0d5b40
7 pactBopbl. MaccoBas 0J1s BEeCTBa
B PacTBOpE
[TpakTrueckast padota Ne 5 o teme
3 «[IpuroToBiieHHE PacTBOPOB C
PHUTOTOBIICHHE pacTBOPOB € Bu6miorexa [JOK https://m.edsoo.ru/fod5eba
8 ompeneEHHON MacCCOBOM JTOJICH
PacCTBOPEHHOTO BEIIECTBA»
3 KonTponbras padorta N2 o Teme
P P Bu6miorexa [JOK https://m.edsoo.ru/ff0d6342
9 «Kucmnopoa. Bogopos. Boma»



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

Oxcuppl: cocTaB, KiIaccupuKarms,
HOMEHKJIaTypa

bubnuoreka ITOK https://m.edsoo.ru/ff0d664e

[

[TonydyeHnue 1 XMuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

bubnuoreka ITOK https://m.edsoo.ru/ff0d664e

OcHoBaHus: cOCTaB, Kinaccupuxams,
HOMEHKJIAaTypa

bu6mmoteka 1IOK https://m.edsoo.ru/ff0d67ca

[lonyyeHue u XUMHYECKUE CBOMCTBA
OCHOBaHUH

bubnuoreka ITOK https://m.edsoo.ru/ff0d67ca

KucnoTsr: COCTaB, KJ'IaCCI/I(i)I/IKaI_II/IH,
HOMCHKIJIaTypa

bubnuoreka IIOK https://m.edsoo.ru/ffOdfee2

(62 IS S I S S LS N I\ SR

[TomydyeHue 1 XUMHYECKHUE CBOMCTBA
KHUCJIOT

bu6mmoteka LIOK https://m.edsoo.ru/ffOdfee2

o b~

Conu (cpennue): HOMEHKIATypa,
CIIOCOOBI IMOJIYYCHU A, XUMHUYCCKUC
CBOICTBA

bu6mmoteka I1OK https://m.edsoo.ru/00ad9474

~N A

[Tpaktuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
«OCHOBHBIE KJIaCChl HEOPTraHMYECKUX
COECTUHEHUI)

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

I'eneTnueckas CBS3b MEXKIY KIacCaMHU
HEOPraHUYECKUX COCIMHEHUI

bubnuoteka [{OK https://m.edsoo.ru/00ad9a50

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

bubmuoreka [{OK https://m.edsoo.ru/00ad9ch2

ouv|lo M| &

KonTtponbHas padora Ne3 o treme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX

bubmuoreka [{OK https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

coequueHui"

[IepBble NOMBITKU KJIACCU(PUKAIUU

5
1 XUMHUYECKHX 3JIeMeHTOB. [ToHsITHE O bubnuoreka ITOK https://m.edsoo.ru/00ad9ffa
IPYIIax CXOIHBIX AJIEMEHTOB
[lepuoauueckuii 3aK0H U
5 [lepuoauueckas cucrema
pHOA bu6mmoteka 11OK https://m.edsoo.ru/00ada52c
2 XUMHYEeCKHX deMeHToB Jl. U.
Menpeneena
5
3 Ileproapl, rpynbl, HOATPYIIIILI bubnmnoreka LJOK https://m.edsoo.ru/00ada52c
5 Ctpoenue atomoB. CocTaB aTOMHBIX
bubnuoreka [{OK https://m.edsoo.ru/00ada342
4 sep. M3oTombl
5 CtpoeHue IeKTPOHHBIX 000JI0UeK
5 aToMOB 2J1eMeHTOB lleproanueckoit bu6nunoteka LIOK https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MeHaeneeBa
XapakTepucTuka XUMHYECKOTO
5 3JIEMEHTA 0 €T0 MOJIOKECHHUIO B
. bubmuoreka I{OK https://m.edsoo.ru/00adag824
6 Ilepunonnueckoii cucreme /1. U.
Meneneena
3nauenue [leproanueckoro 3akoHa
5 JIsSI pa3BUTHS HAYKH B IPAKTHKA. [].
LD K . pv A bu6nunoteka LIOK https://m.edsoo.ru/00ada96e
7 N. MeHnneneeB — y4€HbIH, IEAAror U
rpakJIaHUH
5 DNEKTPOOTPUIIATEILHOCTh AaTOMOB
pOOTpHLL bubnuoteka [{OK https://m.edsoo.ru/00adaab8
8 XAMHYECKHUX 3JICMECHTOB

Honnas xuMudeckast cBsI3b

bubnuoteka [{OK https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

KoBanenTHas IoJIApHasA XUMHUYCCKas

9
6
1 bubnnorexa I{OK https://m.edsoo.ru/00adaab8

0 CBSI3b
6 K

OBICHTHAA HenoJApHad 1 bu6nmoteka LIOK https://m.edsoo.ru/00adaab9
1 XUMUYECKast CBS3b
6
5 CreneHb OKUCICHUS 1 bubnuoreka I{OK https://m.edsoo.ru/00adae28
6 0] -

KHCIHTEIRHOBOCCTAHOBHTCIbHAIC 1 bubmuorexa 1OK https://m.edsoo.ru/00adb076
3 peakuuu
6
4 OKHCIIUTEIIH ¥ BOCCTAHOBUTEIIN 1 bubmnorexa 1OK https://m.edsoo.ru/00adb076
5 Kontponbnas paborta Ne4 o teme
5 «Ctpoenue aroma. XUMHUYECKas 1 bubmumoreka L{OK https://m.edsoo.ru/00adb486

CBS3bY»

6 P i . 0606

SSCPBHBIN YPOK © 111 eane 1 bubnuoreka I{OK https://m.edsoo.ru/00adb33c
6 cHUCTEeMaTH3aIus 3HAaHUH
6 P i . 0606

SSCPBHBIN YPOK © 111 eane 1 bubmuoreka [{OK https://m.edsoo.ru/00ad9ch2
7 cHUCTEeMaTH3aIus 3HAaHUI
6 P i . 06006

CSCPBHBIN YPOI. LDODIUCHAE # 1 Bu6miorexa [TOK https://m.edsoo.ru/f0d61c6
8 CUCTeMAaTH3aIHsI 3HAHHHA

OBHIEE KOJIMYECTBO YACOB I1O 68 4

[TPOI'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne ni/m Tema ypoka

KoanuecTBo 4acoB

DJIeKTpOHHbIe NN (ppoBbIe 00pa3oBaTebHbIE PeCypChl

Bcero

KoHnTpoJibHbIE
padoThI

[MpakTnyeck
ue padoTbl

Ilepnonnueckuil 3aK0H.
Ilepnonnueckas cucrema
XUMHYECKUX 3jiemeHToB 1. 1.
Menneneena

bu6mmoteka IIOK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
XUMUYECKHUX HJIEMEHTOB
MEPBBIX TPEX MEPUOIOB

bu6mmoteka 1IOK https://m.edsoo.ru/00adb6b6

Knaccudukanus u
3 HOMEHKJIaTypa
HEOPraHUYECKUX BEIICCTB

bubnuoreka [{OK https://m.edsoo.ru/00adb7e2

Bunsl xumMnueckoii cBA3U U
4 THUMBI KPUCTATITUYECKUX
peleéToK

bubnuoteka [{OK https://m.edsoo.ru/00adbac6

Konrponsnas padora Nel mo
teMe «lloBTOpeHne n

5 yrayosieHne 3HaHUu!
OCHOBHBIX pa3/eloB Kypca 8
KJ1accay

6 Knaccudukanmst xumMuaeckux

bubnuoteka [{OK https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

peakuuii o pa3IunyHbIM
IpU3HaAKaM

ITonsiTHE O CKOPOCTH
XUMHUYECKOW PEaKUH.
IIoHsiTHE O TOMOTEHHBIX U
TeTEPOreHHBIX PEAKLMIX

bubnuoreka ITOK https://m.edsoo.ru/00adbe9a

ITonsTHE O XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
BJIMSIIOLLIAE HA CKOPOCTh
XUMHYECKOW PEaKUU U
ITOJIOKEHHE XMMHYSCKOT'0
paBHOBECHS

bu6mmoteka 11OK https://m.edsoo.ru/00adc28c

OKHUCITUTENBHO-
BOCCTAaHOBHUTEIIBHBIC PEAKIIHU

bubnuoteka [{OK https://m.edsoo.ru/00adcade

10

Teopust 2NEKTPOITUTHYECKON
nuccounanuu. CUnbHbIE U
cJ1a0ble AIEKTPOJIUTHI

bubnuoreka [{OK https://m.edsoo.ru/00adcd68

11

HonHbIe ypaBHEHUS peakuil

bubnuoteka [{OK https://m.edsoo.ru/00add448

12

XHUMHUYECKHE CBOMCTBA KUCIOT
1 OCHOBaHHUM B CBETE
MpeJICTaBICHHU 00
AIIEKTPOJIUTHYECKON
JTMCCOIAITAHN

bubmuoreka [{OK https://m.edsoo.ru/00add5d8

13

XMMHYECKHE CBOMCTBA COJIEN
B CBETE MpeACTaBICHUN 00
AIIEKTPOJIUTHYECKON

bubmuoreka [TOK https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

Jucconruanuu

14

[TonsiTne o ruzponuse conen

bu6nmoteka IIOK https://m.edsoo.ru/00add9d4

15

0O0001EeHuEe 1
CHCTEMAaTHU3alNs 3HAHUH

bu6nmmoteka IIOK https://m.edsoo.ru/00addd12

16

[IpakTuueckas padora Ne 1.
«Pemenue
9KCTIIEPUMEHTAIBHBIX 33729

bubnuoreka I{OK https://m.edsoo.ru/00addbfa

17

KonTtponpsHas padora Ne2 mo
TeMe «DJIEKTPOIUTHYECKAS
nucconuanus. XuMu4eckue
pEaKLMU B pacTBOPax»

bu6mmoteka 11OK https://m.edsoo.ru/00addecO

18

OO61as xapakTepuCcTHKa
rajJoreHoB. XMUMHUYECKHE
CBOMCTBa Ha IIpUMEPE XJI0pa

bubnuoreka [{OK https://m.edsoo.ru/00addfe2

19

XmopoBogopoa. CossiHast
KHCJI0Ta, XUMHNYECKHEC
CBOMCTBA, ITOJIy4EHHUE,
IpUMEHEeHHe

bubnuoteka [{OK https://m.edsoo.ru/00ade104

20

[IpakTuueckas padbora Ne 2 o
teme «llomydyeHnue consiHOU
KHUCJIOTBI, U3y4YEHHE €€
CBOMCTB»

bubnuoteka [{OK https://m.edsoo.ru/00ade348

21

Bbrancienus mo ypaBHEHUSM
XUMHYECKHUX PEaKIUi, eCln
OJIMH U3 PEareHTOB JaH B
HU30BITKE

bubnuoteka [{OK https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

22

OO01as xapakTepuCTHKA
a51eMeHTOB VIA-Tpymbl

bubnuoreka I{OK https://m.edsoo.ru/00ade64a

23

ANOTpOINTHBIE MOAU(PHUKALINN
cepbl. Haxoxnenue cepol 1 €€
COEIMHEHUH B IIPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

bubnuoreka I{OK https://m.edsoo.ru/00ade64a

24

CepoBoaopoj1, CTpOCHHUE,
(1)I/I3I/I‘~I€CKI/IC U XUMHWYCCKHUEC
CBOICTBA

bu6mmoteka IIOK https://m.edsoo.ru/00ade802

25

Oxkcuasl cepbl. CepHas

KHCIIOTa, GU3NIECKUE U
XUMHYECKHE CBOMCTBA,

MIPUMEHEHUE

bu6mmoteka 11OK https://m.edsoo.ru/00adea28

26

XHUMHUYECKUE PEAKIINH,
JIeXKallKue B OCHOBE
IPOMBIIIIEHHOTO CII0c00a
MOJIy4EHUS CEPHON KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE
OKPY’KaIOILEH Cpebl
COCIMHEHUAMU CEPBI

bubnuoreka [{OK https://m.edsoo.ru/00adec8a

27

Brruncienue MaccoBoU 0N
BBIXO0/Ia TPOJIYKTA PEaKLUU

bubnuoteka [{OK https://m.edsoo.ru/00adec8a

28

OO61mas xapakTepuCcTHKa
3J71eMEeHTOB V A-rpynisl. A30T,
pacnpocTpaHeHne B IPUPO/IE,
¢u3nueckre 1 XUMHUYECKHE

bubnuoteka [{OK https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

CBOMCTBA

29

AmMMuak, ero pusndeckue u
XHUMHUYECKHE CBOMCTBA,
MOJIYYeHHUE U MPUMEHECHHE

bubnuoreka IIOK https://m.edsoo.ru/00adf004

30

[TpakTtrueckas padora Ne 3 mo
teMe «llonyyenue ammuaka,
M3yYEHHUE €r0 CBOMCTB»

bu6nmoteka IIOK https://m.edsoo.ru/00adf180

31

A3OoTHas KHCI0Ta, €&
bu3HYecKrue 1 XUMHUIECCKUE
CBOMCTBA

bubnuoreka I{OK https://m.edsoo.ru/00adf306

32

Hcnonb3oBaHne HUTPATOB U
COJIE aMMOHUS B KAYECTBE
MUHEPATBHBIX YIOOPEHHIA.
XUMUYECKOE 3arpsi3HEHUE
OKpYKaIOIIEH Cpebl
COEIMHEHUSIMU a30Ta

bubmuoreka I{OK https://m.edsoo.ru/00adf518

33

®ochop. Oxeun docdopa (V)
u ¢pocdopHas KUCIoTa,
(1)I/I3I/I'~I€CKI/I€ U XUMHWYECKHUE
CBOMCTBA, OJIy4eHUE

bubnuoteka [{OK https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue GocdaTos B
Ka4eCcTBE MHHEPAIBHBIX
ynoOpeHuii. 3arpsi3HeHNe
NpUPOIHOI cpeabl hocharamu

bubnuoteka [{OK https://m.edsoo.ru/00adfc20

35

VYrnepon, pacnpocTpaHEHUE B
npupoje, Gpu3ndecKue u

bubnuoteka [{OK https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

XUMHUYECKHE CBOUCTBA

36

Oxcuipl yraepona, ux
bu3HYECKUE U XUMUIECKHE
CBOICTBa. DKOJIOTNYECKUE
poOJIEMBbI, CBSI3aHHbBIE C
okcuzoM yriepona (IV)

bubmuoreka ITOK https://m.edsoo.ru/00adfebe

37

VYroapHasg KUcIoTa U €€ CoJIn

bu6mmoteka 11OK https://m.edsoo.ru/00ae006¢c

38

[TpakTiueckast pabota Ne 4 o
teme "llonyuenue
YTJIEKHUCIIOTO ra3a.
KauectBenHnas peakuus Ha
KapOoHaT-roH"

bubnuoreka I{OK https://m.edsoo.ru/00ae027e

39

[TepBoHayanbHBIE TOHATHUS 00
OpraHMYECKUX BEIIECTBAX Kak
0 COEMHEHUSX yriepoja

bubnuoteka [{OK https://m.edsoo.ru/00ae054e

40

erMHI/Iﬁ H €0 COCINHCHUA

bubnuoreka ITOK https://m.edsoo.ru/00ae080a

41

[IpakTuueckas pabora Ne 5.
Pemenue
AKCIIEPUMEHTAIIbHBIX 33/1a4 1O
TeMme «Baxkaeume
HEMETAJIJIBI M UX COEAUHEHMSY

bubmmoreka ITOK https://m.edsoo.ru/00ae0bf2

42

KonTtponsHas padora Ne3 mo
TeMe «BaxHenmue
HEMETAIUIBI U UX COCTUHEHUS

bubmuoreka I{OK https://m.edsoo.ru/00ae0el18

43

OO61mas xapakTepuCcTHKa
XUMHUYECKHX DJIEMEHTOB —

bubmuoreka I{OK https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTaJUIoB. MeTaminueckas
CBS3b U METaJIn4YecKas
KpUCTAJUTMYECKas peméTka.
duznyeckre CBOMCTBA
METAJI0B

44

XUMHYECKHE CBOMCTBA
METAJIIO0B.
DIJIEKTPOXUMUYECKUH Psif
HaIpsHKEHUH METaNIOB

bubnuoreka [{OK https://m.edsoo.ru/00ae1156

45

OO61mme crnocoObl MOTyYeHHS
MeTaiioB. CIijiaBbl.
BeruncneHust mo ypaBHEHUSIM
XMMHYECKUX PEaKIHid, eCITH
OJIH U3 PEareHTOB COJCPKUT
npuMecu

bubnuoreka [{OK https://m.edsoo.ru/00ael1156

46

ITonsTHE O KOppO3UU
METaJUIOB

bubmuoreka [{OK https://m.edsoo.ru/00ae1278

47

[IlenouHble METATIIIBI

bubnuoreka [{OK https://m.edsoo.ru/00ael4b2

48

OKCI/IZ[I)I N TUAPOKCUABI
HaTpuA U KaJiud

bubnuoreka [{OK https://m.edsoo.ru/00ael4b2

49

[Ienouno3eMeIbHbBIE METAIIBI
— KaJbIIMHA 1 Maraui

bubmuoreka I{OK https://m.edsoo.ru/00ael15e8

50

Baxueiinme coequHeHUA
KaJIbIUS

bubmuoreka I{OK https://m.edsoo.ru/00ael15e8

51

0O00011eHne n
cUCTEMATH3aLUs 3HAHUH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

52

JKEcTtkoCcTh BOIBI M CIIOCOOBI
€€ yCTpaHEeHHUs

bubnuoreka I{OK https://m.edsoo.ru/00ae1886

53

[Tpaktuyeckas padora Ne 6 o
teme "XKEcTKkocTh BOJBI U
METO/Ibl €€ ycTpaHeHUs"

bubmuorexa ITOK https://m.edsoo.ru/00aelae8

54

AmoMuHUNR

bu6nmoteka LIOK https://m.edsoo.ru/00aelc64

55

AmdoTepHbIe CBOMCTBA
OKCHJIa ¥ THIPOKCHIA

bubnuoreka I{OK https://m.edsoo.ru/00aelc64

56

Kemeso

bub6mmoteka IIOK https://m.edsoo.ru/00ae1d86

57

OKCI/IZIBI, THAPOKCUABI U COJIN
xenesa (I1) u xxenesa (11I)

bu6mmoteka 1IOK https://m.edsoo.ru/00ae35e6

58

O06o061IEHNE U
cUCTEMATH3aIUs 3HAHUN

59

[TpakTuyeckas padora Ne 7.
Penienue
AKCIIEPUMEHTAIIbHBIX 33/1a4 1O
TeMe «BakHelIne MeTallibl U
UX COCIMHCHUSI

bubnuoreka I{OK https://m.edsoo.ru/00ae3de8

60

Brruncnenus no ypaBHeHUsAM
XUMHUYECKHUX PEAKIIUH, €CIIN
OJIMH U3 PEareHTOB JIaH B
M30BITKE WU COAEPKUT
npumecu. Berancnenns
MacCOBOH JIOJIM BBIXOJA
MIPOJIYKTa PEAKIINH

bubnuoteka [{OK https://m.edsoo.ru/00ae1750

61

0O000meHne n



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

cUCTeMaTH3alus 3HaHUI

Kontponbnas pabora Ne4 mo

62 TeMe «BaxHenIme MeTauibl U 1
UX COEIUHEHUS»
BermectBa u MaTepuaisl B

63 [IOBCEIHEBHON XU3HUA 1 bu6nmoteka LIOK https://m.edsoo.ru/00ae3f50
YyeJIoBEKa
X

64 I/IMI/ILIGCKOGUBanHSHCHI/IC 1 bu6nuoteka IIOK https://m.edsoo.ru/00ae4270
OKpY’KaroIIen cpeibl
P

65 OJ1b XTIMUH B POUICHHHT 1 bubnuoreka [{OK https://m.edsoo.ru/00ae4270
9KOJIOTHYECKHX POOIeM
PesepBubliil ypok. O60611eHIE

66 N 1 bu6nunoteka LIOK https://m.edsoo.ru/00ae0d0a
U cucreMatrusalus 3HaHUN
Peseprubiil ypok. O60611eHIE

67 . 1 bubmmoTteka I1OK https://m.edsoo.ru/00adb33c
U cucreMatrusalus 3HaHUN
PesepBHblit ypok. O60011eHNE

68 . 1 bubmuoreka [{OK https://m.edsoo.ru/00ad9ch2
W CUCTEMATHU3aIMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB 68 .

I10 ITPOIT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
* Xumus, 9 kiacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,

AxnronepHoe obmectBo «M3narensctBo «IIpocBerienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

[Nabpuensn O. C., OctpoymoB U. I'., Cnankos C. A. Ypoku Xumuu B 8
kiacce. Metoanueckoe nocodue. M:IIpocsenienue, 2023

[Mabpuensn O. C., OctpoymoB U. I'., CnagkoB C. A. Ypoku Xxumuu B 9

kiacce. Meronuueckoe nocodue. M:IIpocsemenne,2023

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://edsoo.ru/

https://resh.edu.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya/
http://him.1september.ru/

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

https://infourok.ru/



OueHouHble MaTepuaJbl pado4eil MPOrpaMMsbl 0 MPeAMeETy

XUMU

(YKa3zaTb HAUMEHOBAHHUE MIPEIMETA)

Knacc/ IlepeueHb UCIOJIB3yEMBIX OLIEHOYHBIX CPEICTB

[Iporpamma (oenouHBIX MaTepuaioB)/KNMuer

8-9 Kxnacchl Ta6puensa O.C., C.A.Cnaakos, N.I'. OctpoymoB Xumust
PaGouas 8 kimacc. Pabouast TeTpanpb (0a30BBIi YPOBEHbD)

nporpamMmma. Xumus. 8—
9 knaccel. YMK
["a6puensn O.C.,
C.A.Cnagkos, N.T".
OcTpoymOB

IMa6puensu O.C., C.A.Cnagkos, N.I'. OctpoymoB Xumust
9 knacc. Paboyas TeTpaan (6a30BbIN ypOBEHB)
I"abpuensu O.C., JIpicoBa U.C. Xumus 8 kiacc.
[IpoBepouHbIC U KOHTPOJIbHBIE PAOOTHI

I"abpuensu O.C., JIpicoBa U.C. Xumusa 9 knacc.
IIpoBepouHbIC 1 KOHTPOJIBHBIC PAOOTHI

N.A. Pabos TecTbl no xumum 8 knacc ®rocC

N.A. Pabos TecTbl no xumun 8 knacc drocC

N.C.JTbicoBa KoHTponbHbIE 1 caMocTosTENbHbIE paboThbl MO
xummnn Kk YMK Mabpuenana O.C., Cnagkosa C.A.,
OcTtpoymoBa W.I'. Xumna 8 knacc

N.C.JTbicoBa KoHTponbHbIE 1 caMocTosTeNbHbIE paboTbl MO
xumunn Kk YMK Mabpuenana O.C., Cnagkosa C.A.,
OctpoymoBa W.I'. Xumuna 9 knacc

H.[0.Ceepgnosa C60pHUK 3agad, ynpaKHEHUIN 1 TECTOB MO
xumum 8-9 knaccel kK YMK MabpuensaHa O.C., Cnagkosa C.A.,
OcTtpoymosa W.T".

OTkpbITbIN BaHk 3agaHnin PUTMKU (9 knacc) OtkpeiThlii 6ank
TECTOBBIX 3agaHuii (fipi.ru)



https://oge.fipi.ru/bank/index.php?proj=0E1FA4229923A5CE4FC368155127ED90
https://oge.fipi.ru/bank/index.php?proj=0E1FA4229923A5CE4FC368155127ED90
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