MyHHLIIaIbHOE 0611e06pasoBare/ibHOe yupeKeHne
«HudaHToBCKast 1IKO/Ia»

PaccmoTtpeno IIpunsTo: YTBEPME%:;.;:Q\
Ha MeTOAUUYeCKOM COBeTe Perenuem nezmcosera Hupek \ i
(mpotokon ot 25.08.2023 Ned) | (mpoTokon ot 28.08.2023 Nel)

’Lb:{m Moy \%\1\3
> |2 h A=
( EJ ‘;:(((H“(;)E’HTOB“{&H) 1}8

3 Wxonay

PABOYAS IPOTPAMMA
(ID 839523)

yueOHoro npeamera «XumMusi. bazoBbliii ypoBeHb»

Ju1st oOyyaromuxcs 8 — 9 KiaccoB

1. HudanrtoBo
2023 ron



HOACHUTEJIBHASA 3AIINCKA

[IporpamMma o XMMUHU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30oBaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHMI K pe3ybTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENIbHOM MPOTrpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus, npeactaBieHHbx B DI'OC OO0, a Takke Ha OCHOBE
denepanbHOi paboyeit mporpaMMbl BOCIIUTAHUS M C YYETOM KOHLICTIIIMU MPENogaBaHus
ydyeOHOro mpeamera «XuMHS» B 00pa30oBaTelbHBIX oOpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma o xumMuu Ja€T MpeICTaBICHUE O MEJIIX, OOIIEeH CTpaTeruu o0y4eHMs,
BOCIIUTAHUSI W  Pa3BUTUS  OOydYalOlIUMXCS  CpPEACTBaMH Yy4eOHOro  MpeaMeTa,
yCTaHABIIMBaeT  oOs3aTEIbHOE  NPEAMETHOE  COJepXKaHue,  IpeaycMaTpuBaeT
pacnpeeNieHue €ro mo KilaccaM M CTPYKTYPUPOBAHUE MO pasfeiaM U TeMaM
NporpaMMbl 10  XHMHUH, OINPEAEISIeT  KOJWYECTBEHHbIE W KAYECTBEHHBIE
XapaKTepUCTUKHU COAEPKaHUsI, PEKOMEHIYEMYIO MTOCIEA0BATENBHOCTh N3YUECHHS XUMUU
C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOro Tpoiiecca,
BO3PACTHBIX OCOOEHHOCTEH OOYy4YarolUXCs, ONPEAEsieT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu  TpeOOBaHMM K pe3yjabTaTaM OCBOSHHS OCHOBHOH 00pa30BaTeIbHOM
IporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3yibTaraM OOy4YeHUsI XMMUM Ha YpPOBHE IeJied W3Y4YeHHs] MpeJAMeTa U OCHOBHBIX
BHUJIOB YUEOHO-I103HABATENbHON JEATEILHOCTA 00YyYaIOIIerocss M0 OCBOCHUIO YUeOHOTO
COAEPKaHHUS.

3HaHWE XUMUU CIY>KAT OCHOBOWM Juisi  (OPMHUPOBAHUS  MHUPOBO33PEHUS
0o0yyJaroierocsi, €ro MpeacTaBiIeHUd 0 MaTepUAIbBHOM €IUHCTBE MHUPA, BAXKHYIO POJb
urpatrotT GopMUPyeMble XUMUEH MPEACTABICHUS O B3aUMOIIPEBPAIIEHUSIX YIHEPTUH U 00
ABOJIIOIIUY BEIIECTB B MPUPOJIE, O MYTIX PEIICHUS TJIOOATBHBIX MPOOJIEM YCTONYHBOTO
pPa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MHUIIEBOM U 3KOJIOTHYECKOU
0e30MmacHOCTH, MPOOJIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET peau3aii BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (HOPMHUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 00IIel 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OpMHUpPOBAHUE MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEH
oOyyarommxcsi,  HaBBIKOB ~ MX  CaMOCTOSITEIbHOM  y4eOHOM  JESTEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX ¥  HUCCJENOBATEIhCKUX YMEHHMHA, HEOOXOIWMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(YECCHOHATBLHOM NEeITebHOCTH;

3HAKOMHUT €O CHenu(PUKON HAYy4YHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJISiJa HA €AWHCTBO NPUPOABI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
STanoM B (OPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO I[EHHOCTHOTO OTHOIIEGHHUS K €CTECTBEHHO--
HAay4YHbIM 3HAHUSM, K MPUPOJIEC, K YEIOBEKY, BHOCUT CBOW BKJIAJ B HKOJOTHYECKOE
oOpa3zoBaHue 00YyYarOIIUXCS.

JlanHble HampaBiaeHuss B OOYYEHMM XHUMHUHU OOECIEUMBAIOTCA CHEUU(DUKOM
coJiep KaHus y4eOHOTO TIPEeIMETa, KOTOPHIH SBISETCS MEeJarorHYecKy aJanTHPOBAHHBIM
oTpakeHueM 0a30BOI HAYKM XMMHH Ha ONPEIETIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuM Ha ypoBHE OCHOBHOrO 0OIIEro 0Opa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOEHHE OOy4YarOUMMHCS CHUCTEMbl TI€PBOHAYAIBHBIX TOHSATUA XHUMHH, OCHOB
HEOPraHMYECKOM XUMHUHU U HEKOTOPBIX OTJAEIbHBIX 3HAYUMBIX MOHITUN OpPraHUYECKOU
XUMUHU.

CrpykTypa cojepxkaHus TporpaMMbl O XUMUU CHOpPMHUpPOBAHA Ha OCHOBE
CUCTEMHOro noaxoja K €€ unsydeHuro. CoIepKaHHWE CKIIAIbIBACTCS U3 CHUCTEMBI
MOHATUNA O XMMHUYECKOM 3JIEMEHTE U BELIECTBE M CHUCTEMBI MOHATUM O XUMHYECKOU
peakuuu. OO6e O3TH  CHCTEeMBI CTPYKTYPHO OpPraHM30BaHbl [0  MPUHIIMITY
NOCJIEIOBATENBHOTO Pa3BUTUSl 3HAHWKA HAa OCHOBE TEOPETUYECKUX NPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona 1. . MeHnieneeBa Kak OCHOBHOI'O 3aKOHA XMMUU,

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— IpEeJICTaBIEHUI 00 3IEKTPOJUTUYECKOM TUCCOMALMN BEIIECTB B paCTBOPAX.

TeopeTnueckre 3HaHUSL PACCMATPUBAIOTCA HA OCHOBE SMIIUPUUYECKHU MOJTYUYEHHBIX
U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCJIEAOBATEILHO OT OJHOTO YPOBHS K
JPYyroMy, BBITIONHASL (YHKIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOXHOCTEHW MPAKTUYECKOTO MPUMEHEHUS U MOJYYEHUS U3Yy4YaeMbIX BEILIECTB.

OcBoeHMEe TTPOrpaMMbl MO0 XUMUK CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS
O XMMHYECKOW COCTAaBJISIFOIIECH HAYYHOW KAapTUHBI MHUpA B JIOTUKE €€ CHCTEMHOWU
OPUPOJIbI, IEHHOCTHOIO OTHOLICHHWS K HAay4YHOMY 3HAHUIO UM METOJIaM IO3HAHUS B
Hayke. M3yueHne XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHWUM W3 pPAHEE M3YUYCHHBIX
y4ueOHbIX npeaMeToB: «Okpyxkaromuid Mupy», «buonorus. 5—7 knacce» u «®Dusuka. 7
KJIacC».

[Ipy u3ydyeHHH XUMUU MPOUCXOAUT (POPMUPOBAHME 3HAHUNW OCHOB XUMHUYECKOU
HAayKM Kak oO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON IesSTENbHOCTU
YelloBeKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KyJBTYpbl. 3ajgadya y4eOHOro
MpeaMeTa COCTOUT B (DOPMHUPOBAHMHM CUCTEMBbI XMMHYECKUX 3HAHUNA — BAKHEUIITUX
(GakToOB, MOHSATUN, 3aKOHOB W TEOPETUYECKHUX TIOJOKEHUU, TOCTYIHBIX 0000IIEeHUN
MHPOBO33PEHUYECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOIICHUN K HAyYHBIM METOJaM
MO3HAHUSl MPU HU3YUYEHUM BEIIECTB M XHUMHYECKUX peakiuid, B (HOopMHUpPOBAHUM U
Pa3BUTHHM TO3HABATEIHHBIX YMEHHA M WX MPUMEHEHHH B y4eOHO-TIO3HABATEIHHOU U



y4e0HO-UCCIEOBATENbCKONM  JEATENIbHOCTH,  OCBOEHHMHM  MpaBWwil  0€30MacHoOro
oOpallieHus ¢ BEIIECTBAaMU B TOBCEAHEBHOM KU3HHU.

[Ipy u3yyeHMM XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI Ba)XHOE
3Ha4YeHHE MPUOOPENN TaKUE I, KaK:

— (QopmMHupoBaHME HHTEVIEKTYaIbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSATEIbHOMY NPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

— HaINpaBJIEHHOCTh 00YUYEHHUs HAa CUCTEMATUYECKOe MPHUOOIICHHE 00yYarouXCcs K
CaMOCTOSITENIFHOM TMO3HABATENBHON JIEATEIHHOCTH, HAyYHBIM METOJaM TO3HAHMS,
(OopMUPYIOLIM MOTUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieueHne YCIOBHM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO OO0yYaArOIIMMHUCS
OTbITa PA3HOOOPA3HOMN JIEATETLHOCTH, TO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HABBHIKOB
(KJTFOYEBBIX KOMIIETEHIMI), WUMEIONINX YHHBEPCATbHOE 3HAYCHHE ISl Pa3IMIHBIX
BUJIOB JICATEIBHOCTH;

— ¢dopmupoBanne oOmed  (QyHKIMOHATBHOW U €CTECTBEHHO-HAy4YHOU
IrPaMOTHOCTH, B TOM 4YHCJIe€ YMEHHUI OOBSACHATh U OLIEHUBATH SIBIICHUS OKPY’KaOILIEro
MUpa, UCTHOJb3Ys 3HAHUSL U OMBIT, MOJYyUYCHHbIE TPU U3YYCHUH XUMHH, MIPUMEHSTh UX
MU PEIIeHUH TPoOIeM B TIOBCETHEBHOM KU3HU U TPYA0BOM JIEATEIBHOCTH;

— (opmupoBanue y 00y4arOmMXCsi TYMAaHHUCTUYECKUX OTHOIICHWA, TTOHUMAaHUS
[EHHOCTH XUMHYECKUX 3HAHUWA JUIsI BBIPAOOTKH HSKOJOTHYECKH II€IeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM JESITEILHOCTH B IEJSX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPYIKaroIIEd IPUPOJHOU CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHHS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJbHEUIIIEro 00y4YeHUsI.

OO01iee 4ncio 4acoB, OTBEACHHBIX MJIsI M3YUYEHUSI XMMHUHU Ha YPOBHE OCHOBHOT'O
oOurero odbpazoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEZCIIO),
B 9 knacce — 68 4acoB (2 yaca B HEJIEII0) )



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibLHbIe XUMHUYECKUE TOHATHS

[IpeameT xumuun. Poinb XMMUM B KW3HH YEI0BEKA. XUMHUS B CUCTEME HayK. Tena u
BellecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOsSIHME BellecTB. [lonaTrue
0 METOoJax MO3HaHus B XuMuM. YUucteie BemiectBa U cMmecu. CrnocoObl pasjiesieHus
CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
IIpocTbie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckast gopmyiia. BaleHTHOCT aTOMOB XHMHUYECKUX DSJIEMEHTOB. 3aKOH
MOCTOSTHCTBA CcOCTaBa BemlecTB. OTHOcUTeNbHAas aToMHas Macca. OTHOCUTEIbHas
MOJIEKYJIsIpHas Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTA B COSUHEHUH.

KommuectBo BemiectBa. Mousib. MonsipHass Macca. B3auMoOCBSI3b  KOJIMYECTBA,
Macchl U 4UCla CTPYKTYPHBIX €AUHUIL BellecTBa. Pacuérel mo ¢opmysiaM XUMHUYECKUX
COEMHECHUM.

du3nyYeckue U XUMHUYECKHE SBJICHUS. XUMHYECKas peakius M €€ MIpPU3HaAKH.
3aKOH COXpaHEHHMS MAacChl BEIIECTB. XHUMHYEeCKHe ypaBHeHHs. Kraccudukamms
XUMHUYECKUX peaKInil (COeMHEHUS, PA3JIOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XHUMHYECKOW IIOCYJOH, MpaBWjIaMHd pabOThl B J1a0OpaTOpUU H
npuéMaM# OOpalleHus: C JabopaTOpHbIM OOOPYJIOBAHUEM, H3yYCHHE M OIHUCAHHUE
bu3MYEeCKUX CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOMIOJeHUE (PU3NUECKUX
(taBieHuEe BOCKA, TasHHUE JibJa, pACTHUPAHUE caxapa B CTYIKE, KWUIECHUE U
KOHJCHCAIMS BOJIbI) M XMMHYECKHUX (TOpEHHE CBE€YM, TMpOKaJIMBaHWE MEIHOMN
IIPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOH) sIBJICHUM, HaOJIOJICHHE W OINHUCAHHUE
MIPU3HAKOB MPOTEKAHUS XUMHYECKUX PEeaKluil (pasyioKeHUe caxapa, B3auMOJICUCTBUE
CEepHOIl KHUCJIOTBI C XJOpuUJIOM Oapusi, pasnoxenue ruapokcuaa meau (1) npu
HarpeBaHNM, B3auMOJICHCTBHUE Kee3a ¢ pactBopoMm conu meau (II), nyuenue cnoco6oB
pa3eNieHus cMeced: C TMOMOIIbK MarfiuTa, (QuiIbTpoBaHWE, BBINApPUBAHHUE,
TUCTUJUISAIMS, XpoMaTorpadusi, MpoBeIeHHEe OUYUCTKUA MOBApPEHHOM COJIM, HAOJIIOJIEHHE
U OMHCaHUE PE3yJIbTATOB MPOBEACHUS OIbITA, WILTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS
MAcChl, CO3/TaHle MOJIeTIel MOJIEKY (IIapOCTEPKHEBBIX ).

Baxkueime npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — sJIeMEHT M IPOCTOE
BelecTBO. Haxoxienue kuciopoaa B npupoje, GU3n4ecKue U XMMUYECKUE CBOWMCTBA
(peakuum ropeHust). Okxkcunwl. [lpummenenune kuciaopoga. CrocoObl  TOyYEHUS
KHCJIOPOJIa B J1a0OpaTOPUHU M MPOMBIIUICHHOCTH. KpyroBopoT KuciIopoja B IIPUPO/IE.
O30H — ajutoTponHas MOAU(PUKAIMS KUCIOPOa.



TeroBo#t 3G heKT XUMUYECKON PEaKIuU, TEPMOXUMHUIECKUE YPABHEHHUS, IK30- U
SHIAOTEPMUYECKHE peaKUUU. TOIIMBO: yrojlb U METaH. 3arpsi3HEHUE BO3AyXa, YCUIICHUE
napHUKOBOTro 3¢ (ekTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — smemeHT u mpocTtoe BemecTBo. HaxoxaeHue Bomopoaa B MPUPOJE,
¢usznueckre U XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI momydeHusi. Kucnorsl u
COJIH.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

®usnueckre cBOMCTBA BOAbl. Boma kak pactBopurens. PactBopsl. Hacklmennsie u
HEHACBIIEHHbIE PacTBOPBI. PacTBOpUMOCTH BeliecTB B Bojae. MaccoBas 0l BELIECTBA
B pacTBOpe. XUMHUYECKHE CBOKMCTBA BOAbL. OCHOBaHUs. Poiib pacTBOPOB B MPUPOJE U B
KU3HM YenoBeka. KpyroBopoT BoAbl B IpUpOE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa
Y OYMCTKA MPUPOIHBIX BOJI.

Kimaccubukanus Heopranmdeckux coeauHeHui. Oxcuapl.  Kiaccudukanms
OKCH/IOB: cojieoOpazyroiye (ocHOBHBIE, KHCJIOTHBIE, am(pOoTepHbIC) u
HecosieoOpasyronue. HomeHnknatypa okcugoB. OuU3M4eCcKUe M XMMUYECKHE CBOMCTBA
okcuaoB. [lomydyeHne OKCUIoB.

OcnoBanus. Knaccudukarusi OCHOBaHUIA: MIENOYN U HEPACTBOPUMBIE OCHOBAHMS.
Homenkmarypa ocHoBanui. @Pu3nMyYecKMe W XHUMHUYECKUE CBOWCTBA OCHOBAaHUM.
[Toryuyenue ocCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucnor. ®dusmueckue Hu
XMMUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa comeil. Pu3M4YecKMe M XUMHUYECKHUE CBOWMCTBA COJICH.
Ilonyuenue comnen.

I'eneTnueckas CBsA3b MEXKIY KIAaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE ONPEACICHUE COJICpKAHUS KHUCIOPOJa B BO3JyXE, IMOJYUYCHHE,
coOupaHue, pacrno3HaBaHWE M U3YUYEHHUE CBOMCTB KHUCIOpOJa, HaOIIOACHUE
B3aMMOJECUCTBUS BEIIECTB C KUCIOPOAOM M YCIIOBUSI BOSHUKHOBECHUS M INPEKPAILCHUS
ropeHusi (moskapa), 0O3HaKOMJIEHHE C oOpasllaMH OKCHUJIOB U OIHMCAHHE WX CBOWCTB,
noJiyueHue, coOMpaHue, pacro3HaBaHUE U M3y4YEHUE CBOMCTB Bojopoja (TopeHue),
B3auMoJielicTBue Bojaopoaa ¢ okcugom weau (II) (BO3MOKHO HCHOJIB30BaHHE
BUJICOMATEPHUATIOB), HAOMIOJEHUE OOpa3IOB BEIIECTB KOJUYECTBOM |  MOIb,
UCCJIeIOBAaHUE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEHEIEHHOM MAacCOBOM [JI0J€d PACTBOPEHHOIO
BEILIECTBA, B3aUMOJCHCTBHE BOJBI C META/NIaMH (HATpUEM M KajblueM) (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJICOMATEpPHAIOB), HCCIEAOBaHUE O0Opas3loB  HEOPTaHUYECKUX
BEUIECTB PA3IMYHBIX KJIACCOB, HAOJIOJICHHE WM3MEHEHUsS OKpPacKd HWHIUKATOPOB B
pacTBopax KHCJIOT U IIeJIodei, u3ydeHue B3aumojenctBus okcuaa meau (II) c



pacTBOPOM CEpPHOM KHUCJIOTBI, KHCJIOT C METaUIaMH, pEaKkuid HEeWTpaau3aluu,
NOJIyYEHNE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHHWE OJHOTO METAJlla APYTUM W3
pacTBOpa COJIM, PEIIEHUE SKCHEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHelline Kiacchl
HEOPraHUYECKUX COCIUHEHHIN.

Hepuoanuecknit 3akoH u Ilepuoanuyeckass cucreMa XUMHYECKUX 3JI€MEHTOB
. N. MenaeseeBa. CtpoeHue aTomMoB. XHMHYeCKasi CBfA3b. OKHCINTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEAKIIUU

[lepBble MOMBITKU KJIacCUPUKAIIMU XUMUUYECKUX 3JIeMeHTOB. [loHsATHE O rpymnmax
CXOJIHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIIbHbIE METAJlIbl, TaJOTEHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIE 00pa3yloT aM(pOTEPHBIE OKCUIBI U THIPOKCHUJIBI.

[lepuonnueckui 3akoH. [lepuonnyeckas cucrema xumuueckux diemeHtoB 1. .
MenneneeBa. KopoTkonepuogHas u anuHHomnepuogHas ¢opmbl lleproguyeckoit
cucreMbl xumuuyeckux dsemeHtoB J[. WM. MenngeneeBa. Ilepuonbl W TpyIIIIbL
@uU3NYECKUN CMBICIT TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIHI JIEMEHTA.

Crpoenne aromoB. CocraB aroMmHbIx saep. M3oromsl. OnekTpoHsl. CtpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKUX 3JIeMEeHTOB llepuoandeckoii
cucrembl J[. W. MenneneeBa. XapakTe€puUCTHKa XUMHYECKOTO 3JIEMEHTA II0 €ro
nonoxeHuto B [lepuonnueckon cucreme /1. . Meneneena.

3aKOHOMEPHOCTA M3MEHEHMUS pajauyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPYNIIaM U NEPUOJAM.

3nauenue Ilepuoamueckoro 3akoHa u Ilepronnueckoil CUCTEMBI XUMHUYECKHX
BJIEMEHTOB JUIS pa3BUTUS Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXk JaHWH.

Xumuyeckass  cBs3b. KoBaneHTHass (mojsipHas W HEMOJISIpHAsi)  CBSI3b.
DIEKTPOOTPULATETLHOCTh XUMHUECKUX AJIeMEHTOB. IOHHAsI CBSI3b.

Crenenp oxkuciieHus. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccel
OKHCJIEHUS Y BOCCTAHOBJEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

M3yuyeHHE O00pa3lloB BEIIECTB METAIJIOB W HEMETAJJIOB, B3aUMOJECHCTBHE
TUAPOKCUAA 1MHKAa C pPacTBOpaMU KHUCIOT M IIEJIOYEH, IPOBEIACHUE OIBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKIuil (ropeHue,
peaKIuu pa3oKeHUs, COSTUHEHHUS).

Mesicnpeomemmnie cea3u

Peanuzanus MeXNpeIMETHBIX CBA3€d IpU HM3YYEHUHM XHUMUU B 8 Kiacce
OCYILIECTBIISIETCSL Yepe3 HMCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX IMOHATHM,
TaK U MOHSATHM, ABISIONIUXCA CUCTEMHBIMHU I OTAECIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOT'O I[MKJIA.



OO0mue ecTecCTBeHHO-HAyYHbIC TTOHATHS: HAYYHBIN (DAKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHanu3, CHUHTE3, KiacCU(pUKALMs, TMEePUOJAUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJEIMPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuKa: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI,
PaAMOaKTUBHOCTh, MOJEKYJA, OJJICKTPUUECKHH 3apsi, BEIIECTBO, TEN0, OOBEM,
arperaTHOe COCTOSIHHE BEIIEeCTBA, ras, (pu3ndyeckue BETUUYUHBI, €AUHUIBI U3MEPEHMUS,
KOCMOC, IIJIaHETHI, 3BE€3/1b1, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpAIbl, TOPHBIE MOPOJBI, MOJIC3HBIC
UCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3akoH. Ilepuognueckas cucrema xumuueckux sneMeHToB J[. U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XUMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KAJbIUS U UX COCUHEHUN B COOTBETCTBUU
C TIOJIO’KEHUEM JIEMEHTOB B [lepnoanyeckoit cucrteme u CTpOCHUEM MX ATOMOB.

CrpoeHue BeliecTBa: BHUIbl XHWMHYECKOM CBA3U. THIBI KPUCTALITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA
XAMUYECKOU CBS3H.

Knaccudpukanuss v HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMUYECKUE
CBOMCTBA BEWIIECTB, OTHOCSAIIMXCA K Pa3JIM4YHBIM  KjaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccuduxanys XMMHUYECKUX peaklMil MO pa3IMYHbIM MpU3HAKaM (M0 YUCTY U
COCTaBY YYacCTBYIOIIMX B PEaKIMU BEUIECTB, MO TEMIOBOMY 3(DPEKTy, M0 U3MEHEHUIO
CTENIEHEH OKHUCJICHHS] XWMHUYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YacTHIO
KaTaJIn3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPAaBHECHHUS.

[lonsiTue o0 ckopocTH XuUMHUecKoW peakiuu. [loHsTue 00 oOpaTUMBIX U
HEOOpATUMBIX XUMHYECKUX peakiusx. [IoHSTHE O TOMOT€HHBIX M Te€TEPOTCHHBIX
peakuusx. [lonstne o karamuse. IloHATHE O XMMHUYECKOM paBHOBeCHHU. DaKTOpBI,
BIIMSIOIIME HA CKOPOCTh XUMHUYECKOM pPEAaKIUMU U TOJIOKEHUE XUMHUUYECKOIO
paBHOBECHSI.

OKUCITUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OastaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM peakiuu. COCTaBI€HUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKINI C UCTIOJIB30BAHUEM METO/Ia JIEKTPOHHOTO OalaHca.

Teopuss 3AEKTPOJMTUYECKON AUCCOUMALMU. DJIEKTPOJIUTHI U HEICKTPOIUTHI.
Katnonsl, anHunoHbl. MexaHW3M JUCCOLMAMM BEUIECTB C PA3JIMYHBIMU BHJIAMU
XUMHUYECKOU cBsizu. CTeneHs aucconuanuu. CHUIbHBIE U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu voHHOrO OOMEHA. YCIOBMSI MPOTEKAaHUs peakluuid MOHHOro OOMeEHa,
MOJIHBIE U COKpAIIEHHBIE MOHHBIEC YpaBHEHUS peakuuii. CBONCTBA KUCIOT, OCHOBAHUU U



coJieil B CBETE MPENCTaBICHUN 00 AJIEKTPOIUTHYECKOW auccormarnuu. KauecTBeHHBIE
peakiuu Ha noHkbI. [loHsTHE O THApPONIN3E CONEN.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJIETSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKHUX BEILIECTB
— METAJJIOB U HEMETAIOB (rpaduTa M amMasa), CIOKHBIX BEIIECTB (XJIOpHUAA HATPHS),
UCCJIEJOBAHNE 3aBUCHUMOCTH CKOPOCTHM XHMHUYECKOW peakuuu OT BO3JECUCTBUS
pa3nuYHbIX (PAKTOPOB, HCCIEAOBAHHME DIIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB,
Ipolecca IUCCOUUAlU KUCIIOT, IIeIo4ed U cojiei (BO3MOXHO MCIOJb30BAHUE BUIEO
MaTepUalioB), MPOBEJCHUE OMNBITOB, MJUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS pEeaKUi
MOHHOT0 oOMeHa (0O0pa3oBaHMe OCajiKa, BbIECNIEHUE ra3a, 00pa3oBaHKe BO/JIbI), OIBITOB,
WUTIOCTPUPYIOMINX TPUMEPbl OKUCIUTENHHO-BOCCTAHOBUTENBHBIX pEAKIUil (TopeHue,
pEeaklUMH pa3IOKEHUs, COCAUHEHUs), PACIO3HABAHUE HEOPraHWYECKUX BELIECTB C
MIOMOIIIbI0 KAYECTBEHHBIX PEAKIIMI HA MOHBI, PELICHHUE SKCIIEPUMEHTAIIbHBIX 33/1a4.

HemeTayibl 1 MX coeIMHEHUS

OO6miast  xapaktepucThka rajgoreHoB. (OCOOEHHOCTH  CTPOEHHUS  aTOMOB,
XapaKTepHbIE CTENEeHU OKHcieHud. CTpoeHne Hu (PU3HYECKHE CBOMCTBA IPOCTBIX
BEILIECTB — rajJOreHOB. XMMHYECKHUE CBOMCTBA Ha MpUMEpPE XJIopa (B3aUMOJEHUCTBUE C
METajulaMi, HeMeTajulamu, Ienodamu). XjopoBojgopond. ConsiHasg — KHCIIOTa,
XMMUYECKUE CBOMCTBA, IMOJIyYCHUE, MPUMEHEHHUE. JIelCTBUE XJI0pa U XJIOPOBOAOPOAA
Ha OpraHu3M 4esoBeka. BaxkHelme Xaopuapl U UX HAX0XKACHUE B IPUPOJIE.

OO6mast xapakrepuctuka »diemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucienus. CrtpoeHue U (QU3NYECKUEe CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALMKU KUCIOPOAa U
cepbl. XHUMHUYECKHe CBoMcCTBa cepbl. CepoBolOpof, CTpoeHue, (usnyeckue Hu
XxuMuuyeckue cBoiicTBa. OKCHUIIBI Cepbl KAaK MPEICTaBUTENN KHUCJIOTHBIX OKCHJIOB.
CepHasi kuciora, pU3NYECKHEe U XUMHUYECKHE CBOMCTBa (00IIME Kak IpeICTaBUTENs
Kjlacca KHUCJIOT U crnenuduyeckne). XUMHUYECKHE pEeakluu, JIekKallue B OCHOBE
MPOMBIIUIEHHOTO CrHoco0a TOJIydeHHs CepHOM KuciaoTbl. [IpuMeHeHune cepHOM
kucioTel. CoNM CEepHOM KHUCIIOTHI, Ka4deCTBEHHAs peakius Ha Cylabdar-uoH.
Haxoxnaenue ceppl W €€ COEOIMHEHWI B MNpPUPOAE. XHUMHUYECKOE 3arps3HEHUE
OKpY Karollel cpeibl COEUHEHUSIMU cepbl (KUCIOTHBIE JOK/IU, 3arpsi3HEHHE BO3yXa U
BOJIOEMOB), CITIOCOOBI €r0 MPEI0TBPAIIICHUS.

OOmasi xapakTepuCTHKa 23JIeMEeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBIE CTEINEHW OKHUCIEHUsS. A30T, pacHpoCTpaHEHUE B MPHUPOJE,
¢usznueckre U XUMHUYECKHe cBoWcTBAa. KpyroBopor azora B mpupoae. AMMHAK, €ro
(uznyeckre U XMMHYECKUE CBOMCTBA, NOJIydeHHEe U npuMeHeHue. Colld aMMOHHUS, UX
dusznueckre U XMMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHasl peakius Ha MOHbI
aMMOHUS. A30THasg KUCJIOTa, €€ MojydeHue, (PU3nyecKkue M XHUMHYECKHE CBOMCTBA
(oOmme kak TpencTaBUTENsl Kiacca KUCIOT W crneuuduueckue). lcenonp3oBaHue



HUTPATOB M COJIEl aMMOHHS B KadyeCTBE MHUHEPAIBHBIX YJA0OpeHui. XuUMUYECKOE
3arpsi3HEHHE  OKpYXalolled cpeabl COeAMHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH,
3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). PDocdop, amioTpomnHbie MOIUDUKAUU
dochopa, ¢pusnueckue m xumuueckue cporcta. Okcua gocdopa (V) u dochopnas
KHCIIOTa, GU3HUECKHEe U XMMUYECKHE CBOMCTBA, monyueHue. Mcnonp3zoBanue pocdaron
B KaU€CTBE MUHEPAJIbHBIX yI00PEHUI.

O6mast xapakrepuctuka 3iemMeHToB [VA-rpynmbel. OcoOeHHOCTH CTPOECHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIECHUA. YTJIEpOAd, aJUIOTPONHbIE MOAU(UKAIINH,
pacrnpocTpaHeHHe B TOpuUpojie, (U3NYECKUE U XHMHYECKHUE CBOMCTBa. AJCOpOIMS.
Kpyrosopot yriepoaa B npupojge. Okcuabl yriaepoja, ux Gpu3n4eckue U XUMHUECKHUe
CBOICTBA, ACMCTBUE HA )KUBbIE OPTAHU3MBI, OTYYEHUE U TPUMEHEHUE. DKOJOTUYECKUE
npo0JieMbl, CBsI3aHHBIE ¢ OKcUIoM yriepoaa (IV), runoresa riob6anbHOTO MOTEIICHUS
KJIMMaTta, MapHUKOBBIA 3(Pdekt. YrompHas KucioTa U €€ coilu, ux (punyeckue u
XUMHUYECKHUE CBOWMCTBa, TOJNydeHHEe U TmpuMeHeHue. KadecTBeHHass peakuus Ha
KapOoOHaT-uoHBI. Vcnonp30BaHue KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIEHHOCTH U
CEIIbCKOM XO3SIMCTBE.

IlepBoHauanbHblE MOHATHA OO OpPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSX
yraepoja (MeTaH, dTaH, 3THJIEH, alleTUJICH, STaHOJI, TJIMLEPUH, YKCYCHas KHUCIOTA).
[IpupoHbie HCTOYHUKH YIIIEBOJOPOAOB (Yrodib, IPUPOIAHBINA a3, HEPTH), MPOAYKTHI UX
nepepaboTku (O€H3WMH), HMX poOJdb B OBITY W NOpoMbllUIeHHOCTU. [loHsiTHE O
OMOJIOrMUYeCKH Ba)KHBIX BELIECTBAX: XKHUpPax, OelKax, yriaeBoJax — U UX POJU B KU3HU
yesioBeka. MarepuaabHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHUUECKUX COSAMHEHUM.

KpeMmHuii, ero ¢puznueckre 1 XUMHUYECKHE CBOICTBA, MOJyYeHHE U MPUMEHEHHE.
Coenunenus: kpemHusi B npupoge. O0mue npeacrasieHuss 00 okcuae kpemuus (IV) u
KpeMHHUeBOM Kuciore. CHUIMKAThl, UX HCHOJb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH.
Baxneiiime cTpouTenbHble MaTepuaibl: KepamMuKa, CTEKJIO0, IIeMEHT, OeTOoH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIOJIb30BAHUSL CTPOUTENBHBIX MATEpPHUATIOB B
MMOBCEHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrue oOpaslloB HEOPraHMYECKUX BEHIECTB, CBOWCTB COJISIHOM KHCIIOTHI,
NPOBE/ICHUE KAUYECTBEHHBIX PEAKIMl HAa XJOPUA-UOHBI U HAONIOACHHE MPU3HAKOB UX
MPOTEKaHUs, OIBIThI, OTpaXkarolue GU3NIECKUe U XMMUYECKHE CBOKCTBA TajOr€HOB U
UX COEOUHEHUN (BO3MOXXHO HCIIONb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMIIEHHE C
oOpasliaM XJIOPUIOB (TajJOreHUJIOB), O3HAKOMIICHHE C o0O0pa3lamu cepbl U €€
COEIMHEHUSIMU (BO3MOXHO UCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOIIOIEHUE MpoIiecca
oOyTJIMBaHMs caxapa MoJ JeHCTBUEM KOHLUEHTPUPOBAHHOM CEPHOM KHCIOTHI, U3yUYEHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOW CEpHOW KHCIOTHI, MPOBEACHHE KauyeCTBEHHOUN
peakuuu Ha cyiab(}arT-uoH U HAONIOJCHHE MpU3HaKa €€ MPOTEeKaHUs, O3HAKOMIJICHHE C
¢u3nueckuMu CBOMCTBaMM a30Ta, ¢ochopa HU HUX COEAUHEHUH (BO3MOXKHO



MCIIOJIb30BAaHUE BHUIEOMATEPHUAIOB), oOpa3iiaMu a30THBIX M (HOchHOpHBIX yA0OpeHUH,
MoJly4eHHe, coOMpaHue, paclo3HaBaHUE U M3YyYEHHE CBOMCTB aMMMaKa, MPOBEICHUE
KaueCTBEHHBIX pPEaKIUi Ha MOH aMMOHUSA U ¢GochaT-uOH U U3yUYECHHE MPU3HAKOB UX
IIPOTEKAHMS, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEABIO
(BO3MOKHO HCHOJIb30BAaHHE BUJIEOMATEPUATIOB), U3YUEHUE MOJIETIEH KPUCTATUIMYECKUX
pemi€Tok anMasa, rpaduta, (QylIepeHa, O3HAKOMIIEHHE C TMPOILIECCOM aJCcopOIuu
PacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM UM YCTPOWCTBOM IPOTHUBOIasa,
MOJIyYeHHE, COOMpaHHE, PACHO3HABAHME W W3YUYEHUE CBOMCTB YIJIEKHUCIOro Trasa,
MPOBE/ICHHE KAuYeCTBEHHBIX pEaKIMii Ha KapOOHAT W CWIMKAT-UOHBI U W3Yy4YCHHE
OPU3HAKOB HMX  MPOTEKaHUs, O3HAKOMJICHHME C  MPOAYKUMEH  CHIMKATHOU
MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJad Mo TeMme «BaxkHeuniue
HEMETAJUJIbl U UX COCUHEHUSD.

MeTajibl 4 UX COCAMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBaHUM MX
nojoxeHusa B Ilepuonnueckon cucreme xumudeckux siemMeHToB 1. M. MenneneeBa u
ctpoeHust atomMoB. CTpoeHue MeTamoB. MeTauinueckass CBA3b W METAJLUIMYECKAs
KpUCTAJUTMYECKasl peIIETKa. OIJIEKTPOXUMHUYECKUM PsiJ HANpPSHKEHUH METaJUIoB.
Ouznyeckue M XUMHUYECKHE CBOMCTBa MeTaioB. OOmmMe crnocoObl MOTydYeHUs
MeTajuioB. [loHsTHE O KOppPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3alIUTHI MX OT
koppo3uu. CruiaBsl (CTajlb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U
MIPOMBILIJIEHHOCTH.

[I{emoyHple MeTaJUIbl: MoJoXKeHue B llepuoanueckoil cucTEME XUMHUYECKHX
anemeHTtoB J[. WM. MeHpaeneeBa, CTpOEHHME KX aTOMOB, HAXOXKICHUE B MPUPOIE.
du3znyeckue M XUMUYECKHE CBOMCTBa (Ha mpuMmepe HaTpus W kanus). Okcuubl u
TUAPOKCHUABI HATPUS U Kanusd. [[puMeHeHne meoYHbIX METAUIOB U UX COEUHECHUMU.

[IlennoyHO3eMeENBbHBIE METAUIBI MATHUM U KaJIbLIUM: TIOJI0)KEeHUE B [lepruoanueckoi
cucteMe xuMmudeckux dneMmeHTtoB J[. WM. MenngeneeBa, CTpOEHHE HMX AaTOMOB,
HaxoxJeHue B npupoac. Ousznueckrne M XUMUYECKHUE CBOMCTBA MAarHus WU KajbLHs.
Baxueiiimue coequHeHUs Kalblus (OKCHI, THIPOKCHI, cojik). JKECTKOCTh BOABI U
CIOCOOBI €€ YCTpaHEHHUS.

AmomMuHui: nonoxeHne B llepuonnueckoil cucreMe XMMHYECKUX 3JEMEHTOB /I,
N. MenneneeBa, CTpOEHUE aTOMa, HAXO0XKAEHUE B IpUpoe. PU3NYECKHE U XUMAYECKUE
CBOICTBa amfOMUHUA. AM(OTEpPHBIE CBOWCTBA OKCH/IA U THAPOKCHIA AITFOMUHUS.

XKeneso: nonoxenue B llepuoanueckoil cucreMe xumuueckux sneMmentos /[l. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXJeHUE B mpuponae. Ouzndeckue U XUMUYECKUE
cBoMcTBa keneza. Okcuapl, ruapokcuasl U conu xenes3a (II) u xenesa (III), ux cocras,
CBOWCTBA U MOJIyYCHHUE.

Xumuueckuit IKcnepumenm:



O3HAKOMJIEHUE ¢ 00pa3llaMi METaJNIOB M CIUIABOB, UX (PU3NYECKUMH CBOHCTBAMH,
U3y4YeHHE  PE3yJbTaTOB  KOPPO3MM  METaUIOB  (BO3MOXXHO  HMCIOJIb30BaHHE
BUJIEOMATEPUATIOB), 0COOCHHOCTEH B3aUMOJIEHCTBUS OKCHJIa KAJIbIIMS U HATPUS C BOJOM
(BO3MOKHO MCIOJB30BaHUE BUACOMATEPUAIIOB), UCCIICIOBAHUE CBOMCTB KECTKOU BOJIBI,
mpolecca  TrOpeHusi  Jkeje3a B KHUCIOpoae  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPUAIIOB), TPU3HAKOB MIPOTEKAHMS KAU€CTBEHHBIX PEaKIIMii HA MOHBI: MarHus,
KaJnblus, altioMUHUS, nuHKa, xkene3a (II) m xenmeza (III), menu (II), HaGmonenue u
OMHUCAHUE MPOLIECCOB OKpAlIMBAHUSl IUIAMEHU HOHAMHM HATpUsS, Kajdusi U KaJbIUs
(BO3MOXXHO HCIIOB30BAHUE BHJICOMATEPHAIIOB), UCCIENOBaHNE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA AIFOMUHUS U THAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]1a4 10
Teme «BaxkHenme MeTaimibl U UX COEUHEHUSY.

XuMUS ¥ OKpPY:Ka0UIas cpeaa

BemectBa u Marepuasibl B NOBCEJHEBHOM JKM3HM 4YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIECTB M XHMMHUYECKHX peakiuii B OwiTy. IlepBas momomis mpu
XUMUYECKUX 0)KOTraxX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpyXarolel cpeabl (mpeaesbHas AOMyCTUMAst
KOHIIeHTpaiusi Beuiects, aainee — [IJIK). Ponp XxuMuM B pelieHUH 3KOJIOTHYECKHUX
poOJIeM.

Xumuueckuit IKCnepumenm:

M3yueHue oOpa3loB MaTepuangoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHBIC
MaTepUabl).

Mestcnpeomemmuoie ceazu

Peanmuzanusi MeXnpeIMETHBIX CBS3ed NpU HM3yYeHUHM XUMUH B 9 Kiacce
OCYILIECTBIISIETCS Y€pe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUH,
TaK U MOHSTUMU, SIBISIOMIMXCS CUCTEMHBIMU JJISI OTACJIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOTO IIUKJIA.

OO6mue ecTecTBEHHO-HAYYHbIC MOHATHS: Hay4YHBIN (akT, TUIIOTE3a, 3aKOH, TEOPUsI,
aHajau3, CHUHTE3, KiaccupUKalusi, TMepUOJUYHOCTh, HAONIIOJACHUE, HKCICPUMEHT,
MOJICTMPOBAaHUE, M3MEPEHUE, MOJIEb, SBICHUE, MAPHUKOBBIA 3(PPEKT, TEXHOJIOTHS,
MaTepuabl.

®dusnka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ], WU30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUNM 3apsijl, TPOBOJHUKHU, MOIYINPOBOIHUKH,
TMDIIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TENO0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBRA,
ra3, pacTBOp, PacTBOPUMOCTb, KPUCTANIMYECKasl pPEHIETKa, CIUIaBbl, (U3MUYECKHE
BEJIMYUHBI, CJAUHUIIBI M3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JHI,
Connue.

buonorus: d¢orocunTe3, napixanwe, Owocdepa, dKocucTEMa, MHHEpPATbHBIC
yI00pEHHUsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.



['eorpadus: armocdepa, rumpocdepa, MUHEpAIbl, TOPHBIE MOPOJBI, MOJIC3HBIC
MCKOTIaeMBbI€, TOTUINBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA HNPOI'PAMMBI 110
XNMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30BAHUA

JIMUHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHSI TPOTrPAMMBbI OCHOBHOTO 00111eT0 00pa3oBaHus
JOCTUTAIOTCS B XO0J€ OOyYeHMs] XMMHM B €IMHCTBE Yy4eOHOM W BOCHUTATEIHHOM
JESATENHHOCTA B COOTBETCTBUH C TPATUITMOHHBIMUA POCCHHUCKUMHU COITMOKYIBTYPHBIMH H
TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, TPHHITHBIMA B OOIECTBE TMpaBUJIaMU W
HOpPMaMH TIOBEJICHUS M CIIOCOOCTBYIOT TPOIlECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U
CoLMaAJIA3aIuU 00yYarOIINXCA.

JInyHOCTHBIE pe3yIbTaThl OTPAXKAIOT TOTOBHOCTh oOyyJaromumxcs
PYKOBOJICTBOBATHCSI CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMA W PACIIUPEHUE
OTIbITA JACSITEIIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMS

IIEHHOCTHOTO OTHOIICHHSI K OTCUYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAyYHOMY HACJICIWI0, TIOHMMAaHWS 3HAYCHUS XUMHYECKOW HAYKH B IKU3HH
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM uHMOpMaIen o
NEPEOBbIX JIOCTMXKEHHUSIX M OTKPBITHSX MHMPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHUSA:

IIPEJICTABIICHUS O COIMAIbHBIX HOPMAaX M MpaBUiIaX MEXIMYHOCTHBIX OTHOIIICHUMN
B KOJUJICKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOUCCIIeI0BaTENBCKOM, TBROPUECKON U JPYTUX BUAAX JAEATEIbHOCTH, TOTOBHOCTHU K
pa3HOOOpa3HOM  COBMECTHOM  JIEATEIBHOCTH  TPU  BBIIOJHEHUU  y4EOHBIX,
MO3HABATENbHBIX 3a7a4, BBIMIOJIHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JIaHHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS] K B3aMMOIIOHUMAHHUIO M B3aMMOIIOMOIIM B IMpoIiecce
ATON ydeOHOM JeATeNbHOCTH, FTOTOBHOCTH OIICHHMBATh CBOE IOBEJICHHE M TOCTYNKHU
CBOMX TOBAPUIIEH C MO3HUIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C Y4ETOM OCO3HAHUS
MIOCJIECTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MUPOBO33PEHUYECKHE TMPEJCTABICHUSI O BEIIECTBE U XHUMHUYECKOW pEaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKU U COCTABIISIONIUE OCHOBY
JUISE TIOHMMAaHUSI CYNIHOCTH HAay4YHOW KapTHUHBI MHUpA, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPObI, B3aAUMOCBS3SIX YEIOBEKa C MPUPOIHON CPEAoi, O
POJIM XMMHUH B TIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

MMO3HABATENILHBIE MOTHBBI, HAMpPABIICHHBIE HA TMOJTY4YEHUE HOBBIX 3HAHUU TIO
XUMUH, HEOOXOAUMBIC Il OOBSCHEHHMS HAOJI0MaeMbIX TPOILECCOB U  SIBJICHUH,
M03HABATEIbHOM, HH(OOPMAITMOHHON M YUTATEIbCKOU KYJIbTYPhl, B TOM YHCJIE HABBHIKOB
CaMOCTOATENBHON paboThl C Yy4YEOHBIMH TEKCTaMM, CIPABOYHOM JIUTEPaATypoOil,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMUA WH(POPMAITMOHHBIX TEXHOJIOTHI;



UHTEpeC K OOy4YeHMIO M TIO03HaHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K CaMOOOpPa30BaHUIO, IPOEKTHOM U MCCIEA0BATENbCKON JAESITENbHOCTH, K
OCO3HAHHOMY BBIOOPY HANpaBJIE€HHOCTH U YPOBHs OOyUEHHUS B TajbHENIIEM;

4) popMupoOBaHUS KYJAbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU XU3HH, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 3/10pOBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEICTBUN U HEMPUATUE BPEIHBIX
OpUBBIUEK (yHOTpeOJNeHHs] aJIKOroJisl, HAapKOTUKOB, KypEeHUs), HEOOXOJUMOCTH
coOto/IeHUsT MTpaBui O€30MaCHOCTU NPHU OOpAaIEHWU C XMMHYECKMMHU BEUIECTBAMU B
OBITY U peabHOU KU3HU;

5) Tpy10BOI0 BOCIMTAHMS:

UHTEpPEC K MPaKTUYECKOMY HU3YYEHHIO MpOoQeccuil U TpyJa pa3iuvyHOro poja,
YBaXXEHUE K TPyAYy U pe3yJbTaTaM TPYAOBOW AESITEIBHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHHUs] MPEJAMETHBIX 3HAHWW 10 XMMHH, OCO3HAHHBIN BbIOOP HMHIMBUIYaJIbHOU
TPAEKTOPUM MPOJOJDKEHHMs] 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHOU
npo(ecCUOHANBHON JEATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHI, TOTOBHOCTb
a/1alITUPOBATHCA B MPO(ecCHOHANBHOM cpejie;

6) ’K0J10rH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOUIEHUE K MPUPOJI€ KAK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyUIECTBOBaHUS, OHMMAHUE LIEHHOCTH 3J0pPOBOr0 M O€30MacCHOIO
oOpa3a >KM3HHM, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (U3HUYECKOMY U
ICUXUYECKOMY 3/10pOBbIO, OCO3HAaHHE LEHHOCTU COOJIOJEHMS NpaBUi O€30MacHOrO
NOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKKE B CUTYaIUSIX, YTPOKAIOIIUX 3A0POBBIO
Y JKU3HU JTI0JICH;

CHIOCOOHOCTH TNPUMEHSATh 3HAHUS, IOJydYaeMble MpPH HM3YyYEHUH XHUMUHU, IS
pelIeHus 3a/1ad, CBS3aHHBIX C OKPYJKAIOIIEW NPUPOJHOW CpENOM, I IOBBILICHUS
YPOBHS SKOJIOTMYECKON KyJIbTYpbl, OCO3HAHUS II100aJbHOTO XapakTepa 3KOJIOTUYECKUX
npoOjaeM M MyTed HUX peuieHUus MOCPEACTBOM METOJIOB XUMHH, 3KOJOTHYECKOIO
MBIIJIEHUS], YMEHUSI PyKOBOJACTBOBATbCS UM B ITO3HABATEJIbHOM, KOMMYHUKATUBHON U
COLIMAJIBHOM IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeAMETHBIX pE3yJIbTaTOB  BBIACIAIOT  3HAYUMBIE  JUIS
(opMupOBaHUs MHPOBO33PEHMsI OOIICHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPHUHIIHUII,
TUNoTe3a, GakT, CUCTEMA, IPOLECC, SKCIIEPUMEHT U JPYToe.), KOTOPBIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeJAMETaX U MO3BOJISIIOT Ha OCHOBE 3HAHUN M3 ATUX
MpeaAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOW HAyYHOM KapTUHE MUpa, U
yHHUBEpCcajbHble  yueOHble  JedcTBUS  (TMO3HABaTelIbHbIE,  KOMMYHHUKATHBHBIE,
pEeryJATUBHBIE),  KOTOpble  oOecneunBalOT  (OPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOATEILHOMY IJIAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHOM €SI TeTbHOCTH.



Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble JjoruuecKkue JelicTBUA:

YMEHUSI UCIIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS NMPU OCBOCHUU 3HAHUM:
PacKpbIBaTh CMBICT XUMHUYECKUX MOHSITUN (BBIAECIATh HUX XapaKTepHbIE MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JPYTMMH MOHSTUSIMH), HWCIOJIb30BaTh MOHATHS MJIS
OOBSICHEHUS OTIEIbHBIX (PAKTOB W SIBIICHWMN, BHIOMPATh OCHOBAHUS U KPUTEPUM IS
KJIacCu(pUKAIMM XMMHUUYECKUX BEIIECTB W XUMHUUYECKUX pEakilvii, yCTaHaBIWBaTh
MIPUYUHHO-CJICICTBEHHBIE CBSI3M MEXJIYy OOBEKTaMU H3y4YEHUS, CTPOUTH JIOTHUYECKHUE
paccyxaeHuss (MHAYKTUBHbIC, ACAYKTUBHbIC, IO aHAJOTHH), JAEJNaThb BBIBOJABI H
3aKJTIOYCHHUS;

yMEHHUE TMPUMEHSATH B TIpOlleCCE€ TIO3HAHUS TOHATUS (MPEIMETHBIE W
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HUCIOIb3yEeMble B XUMUH,
mpeoOpa3oBbIBaTh IMIUPOKO MPUMEHSEMbIE B XUMHH MOJICIbHBIC TMPEICTaBICHUS —
XUMUYECKUH 3HaK (CMMBOJ DJJIEMEHTa), XuMudeckas ¢opMyna U ypaBHEHHE
XUMHUYECKOW peakIuy — MpU pelieHnr y4eOHO-TT03HABATEIbHbBIX 3a/1a4, C YUYETOM 3TUX
MOJIEIBHBIX TPEACTABICHUN BBISBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU
M3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB M XHUMHUYECKUX PEAKIUN, BBISBISITH
oOlue 3aKOHOMEPHOCTH, NPUYUHHO-CICJCTBEHHbIE CBS3M W MPOTHBOPEYHUS B
U3y4aeMbIX polieccax U sIBJICHUSX.

Ba3oBble uccienoBarejibckue AeiCTBUS:

YMEHHE UCIOJb30BaTh IIOCTABICHHBIE BONPOCHl B KAadeCTBE MHCTPYMEHTa
MO3HAHUs, & TAKKE€ B KayeCTBE OCHOBBI JIJIsi (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE
IPaBUIILHOCTU BBICKA3bIBAEMBIX CYKICHU;

MpUOOpPETEHUE OMNbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
VUCHHYECKUX  JKCIIEPUMEHTOB, yMEHUE HaOmojaTh 3a  XOJOM  IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpPMYIUpOBATH OOOOIIEHUS WU
BBIBOJIBI TI0 pe3yJibTaTaM IMPOBEAEHHOIO OMbITA, MCCIEAOBAHUSA, COCTABJIATH OTUET O
poJieIaHHOM padore.

Pabora ¢ ungopmaumeii:

yMEHUE BBIOMpPATh, AHAIU3UPOBATH M  HWHTEPHPETUPOBATH  HMHPOPMALIUIO
pa3IMYHBIX BUJOB W (OpPM TMpeACTaBiICHUs, MOJy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOMYJISIpHAs JINTEpAaTypa XUMHUYECKOTO COJEp KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTepHETa), KPUTUYECKH OILIEHUBATH MPOTUBOPEUYHMBYIO M HEIOCTOBEPHYIO
uH()OpMAIIHIO;

yMEHUE TPUMEHSTh Pa3IU4YHbIE METOJbl M 3alpoChl NPHU TOUCKE M OTOOpe
MH(pOpMAIIMU ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIsl BBITIOTHEHUS YUEOHBIX
M TI03HABATENBHBIX 3a/lad OMPENEIEHHOTO0 THIA, MPUOOPETEHUE OmbITa B 00JIACTH
UCIIOJIb30BaHUsI  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHM,  OBJaJCHHE
KyJbTypOM  aKTMBHOTO  WCIIOJIb30BaHMS  PA3JIUYHBIX  TMOMCKOBBIX  CHCTEM,



CaMOCTOATENFHO BBHIOMPATh ONTHUMANIbHYI0 (GOpMYy TMpeAcTaBiIeHUS HHPOpPMAIUUA H
WUTIOCTPUPOBATh PEIIaeMble 3a7a4d HECIOXKHBIMU CXeMaMH, JUarpaMMaMu, APYyTUMH
dbopmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE HCIONb30BaTh M  aHAJIM3UPOBATH B  Ipolecce ydyeOHOU |
MCCJIEI0BATENLCKON JICSITEIBHOCTH HMH(POPMAIMIO O BIUSHUH POMBIITUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHON CPEIbl.

KoMMyHuUKaTHBHBIE YHHMBeEpPCaJIbHbIE Y4eOHbI€ 1eCTBHS:

YMEHHMsI 3aJlaBaTh BOIPOCHI (B XOJe Auanora U (Wiau) AUCKYCCHUM) MO CYIIECTBY
o0cyXmaeMor TeMbl, (OPMYIMPOBATH CBOU MPEATIOKEHHSI OTHOCUTEIHHO BBITIOJIHCHHUSI
NPEI0KEHHON 3a/1a4u;

yYMEHUSI TIPEACTABIISATh MOJIyYEHHBIE PE3YJIbTaThl I03HABATEIbHON IESITEILHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTaxX; JeJaTh MPE3EHTALMI0 Pe3yJIbTATOB BBINOIHEHUS
XUMHUYECKOTO DJKCIEpPUMEHTa (JJa0OpaTOPHOTO OMbITA, JIA0OpaTOpPHOUW pPabOTHI IO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHUS y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B  COBMECTHOM
MO3HABATEJIbHOM M MCCIIEIOBATENBCKON AESTEIBHOCTH MPU PEIIEHUU BO3HHUKAOIIUX
mpo0JeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIHKA (00CYXKICHMUS,
OOMEH MHEHMSIMH, «MO3TOBBIE INTYpMbI», KOOPJAMHAIIMS COBMECTHBIX JEUCTBUM,
OTIpe/ieSICHHE KPUTEPHUEB IO OIIEHKE KaueCTBa BLITIOJIHEHHOW paOOThI U IPYTHE).

PeryisiTuBHbIE YHUBEPCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CAMOCTOSITEIbHO OMNPEAEHsATh UEIu JACSITEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJUPOBaTh U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENbHOCTh, BBIOMpaTh HambOosee 3(G(EKTUBHBIE CHOCOOBI pelIeHUsT Y4eOHBIX U
MO3HABATENbHBIX  33/1a4, CaMOCTOSITENIBHO  COCTaBJIATh WM  KOPPEKTUPOBATh
MPEJIUIOKEHHBIN aJTOPUTM JIEUCTBUM MPU BBINOJHEHUN 33JaHUM C YYETOM IOJYUYCHUS
HOBBIX 3HAHMM 00 wu3y4aemMbIXx OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OILECHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3yjbTaTa 3asBJIECHHOHN 1I€JM, YMEHHE HCII0JIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUU 33/IaHUN.

MNPEAMETHBIE PE3YJIBTATDI

B cocraBe npeaMeTHbIX pe3yJbTaTOB MO OCBOCHUIO 00S3aTENBHOIO COJEPIKAHMS,
YCTAHOBJIEHHOT'O JaHHOW (enepaibHON padoueil mporpaMMoM, BBIJIECTSIOT: OCBOSHHbIC
00yyYaroIMUMHUCsl Hay4YHbIE 3HAHUS, YMEHUSI U CIIOCOOBI JeHCTBUM, cienuduieckue s
MpeAMETHONU o0macTu «XHUMUS», BUII ACSITEIBHOCTH IO MOJTYYEHHUI0O HOBOTO 3HAHMS,
€ro MHTEPIpPETALNH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHbBIX YU€OHBIX U HOBBIX
CUTyaIlUsIX.

K kxoHly oOyueHus B 8 kJjiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUN:

pacKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHUX IMOHATHUM: aToM, MOJIEKYJa,
XUMHUYECKUI 3JEMEHT, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U



HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTENbHAas AaTOMHAas W MOJIEKyJsIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0Js XUMUYECKOIO 3JIEMEHTA
B COCIMHEHUHU, MOJISIPHBIK  00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb,
ANEKTPOOTPHULIATENILHOCTD, CTEIIEHb OKUCIECHUSA, XUMUUECKasi peakuus, KiacCu(puKaLus
pEeaKLMii: peakMi COCAUHEHUS, PEAKIUN Pa3JI0KEHHUs, PEAKIIUH 3aMEIICHUS, PEaKIuU
oOMEHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIIUU, TETUIOBOM 3PPEKT peakiuu, sapo aToMa,
AJNIEKTPOHHBIN CJOM aToma, aTOMHAas OpOuTalb, PAaJWyC aTroMa, XUMHUYECKas CBS3b,
IOJISIpHAsE W HEMNOJSApHAs KOBAJICHTHAS CBSA3b, MOHHAs CBS3b, MOH, KATHUOH, AHWOH,
pacTBOp, MaccoBas J0JI BEIIECTBA (IIPOLICHTHASI KOHIIEHTPALKsI) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHSATUA U MPUMEHSThH
AT MOHATHUS IPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY JJII COCTaBJICHUS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHM;

OTPENENITh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COECIMHEHUAX, CTENIEHb
OKHCJICHHSI DJIEMEHTOB B OWHApHBIX COEIMHEHHUSX, TMPUHAJJICKHOCTh BEIIECTB K
ONMpeNeéHHOMY KJacCy CO€IMHEHUH 1o ¢opMmysiaMm, BHJI XHUMHUYECKOW CBS3H
(KoBaJIeHTHAsi U MOHHAs) B HEOPraHUYECKUX COECIMHEHHUSIX;

packpeiBath  cMbic  [lepuoamueckoro 3akonma JI. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE IMEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX
AJIEMEHTOB OT WX MOJ0XeHus B [lepnoandeckoil cucteMe, 3aKOHOB COXPAaHEHHUSI MACChI
BEILIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTraIpo;

ONMKCHIBATh M XapaKTepu30BaTh TabnuuHyo (opmy Illepuogmyeckoil cuctemsl
XUMHUYECKUX BJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas noarpynmna (A-rpynma)» u
«mobouyHas mnoarpynna (b-rpynma)», manble W OOJbLIME TEPHOJBI, COOTHOCUTH
o0o3HaueHus, KOTOpble UMeloTcs B Tabmuie «llepuogmueckas cucreMa XUMHUYECKHX
aneMeHToB J[. . MenneneeBa» ¢ 4HMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsl sjpa, oOllee 4YUCIO DJIEKTPOHOB U
pacnpesiesIeHUue UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PHUIIMPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPraHMYEeCKUE BEILECTBA,
XUMHUYECKUE pEaKIMM (MO YMCIAYy M COCTaBY Y4YaCTBYIOIIMX B PEAKLIMUHU BEILECTB, IO
TEII0BOMY P (DEKTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBAa  BEILECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKIas ONMUCAHUE MPUMEpPAMH MOJEKYJSPHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX Kadye€CTBEHHOIO
COCTaBa, BO3MOKHOCTH IIPOTEKAHUS XUMHWYECKUX [MPEBPAIICHUM B Pa3IMYHBIX
YCIOBUSX;



BBIYUCIISITh OTHOCUTENIBHYI0 MOJEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JeMEHTa Mo (OpMyJie COEIUHEHHUsI, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUU;

MIPUMEHSTh OCHOBHBIC OIEPAIMU MbBICIUTEIBHON JIEITEIIbHOCTH — aHallu3 U
CUHTE3, CpaBHEHHE, O00O0O0IleHHe, CHUCTEeMaTU3alnio, KIacCu(UKaIMIo, BbISIBICHUE
MPUYMHHO-CJICICTBEHHBIX CBSI3€H — ISl MU3YyYEeHHUS CBOMCTB BEIIECTB UM XUMHYECKUX
peakiui, eCTeCTBEHHO-HAy4YHbI€ METOAbl TMO3HAHUS — HAOIIOJIEHUE, W3MEpPEHHUE,
MOJIETUPOBAHUE, IKCIIEPUMEHT (pEeaJIbHbIM 1 MBICIICHHBIN );

CJIeIOBaTh TpPaBWJIAM IIOJIb30BAHUS XUMHUYECKOW TOCYJIO0M W J1abopaTOpHBIM
o0opyIoBaHUEM, a Tak)Ke MpaBujaM OOpamieHus C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIIMSIMU TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XUMHUUECKHUX OMBITOB I10 MOJIYYEHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJIA), IPUTOTOBJICHUIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U TPOBOJIUTh XMMHUYECKUE AKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WLIEIOUYEH U
KHUCIIOT C IMOMOIIbI0 MHANKATOPOB (JIaKMyC, peHoN(TaTenH, METHIOPAHX U IPYTHUE).

K koniy obyueHust B 9 kJjiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypPOBHE
JOJKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSITHH: XUMHUYECKHUI 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHHUS, XMMHUYECKas peakuus,
XUMUYECKasi CBs3b, TEIUIOBOW A(PHEKT peakuuu, Mojb, MOJSPHBIM O00BEM, pacTBOp,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, FJIECKTPOIUTHUECKAS] JUCCOLMALINS, PEAKIIMM HOHHOTO
oOMeHa, KaTalan3aTop, XUMUIECKOe paBHOBECHE, 0OpaTUMbIE U HEOOpATUMbIE PEaKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKIIMH, OKHCIIUTEb, BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAaHOBJIEHUE, auioTponusi, amMpOTEpPHOCTh, XHUMHUUYECKas CBS3b
(koBajieHTHasi, WOHHAsA, METAJIMYECKasA), KpUCTAIMYECKas pEIETKa, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW peakluu, MPeAeabHO JOMyCTHUMAas
koHrenTpauus [1JIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHWYECKHX MOHSITUH M IMPUMEHSTh
AT MOHATHUS NPU ONKUCAHUY BELIECTB U UX MPEBPALLICHUI;

UCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUISI COCTaBJICHHS] (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BAJCHTHOCTh M CTETNEHb OKUCICHHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAIJIC)KHOCTh BEIIECTB K OMNPEIeIEHHOMY
KJIACCY COCAMHEHUN 1O (opmysiaM, BUJI XUMUYECKOWU CBsI3U (KOBAJICHTHAsi, MOHHAS,
METAJJIMYECKAsi)) B HEOPraHMYECKUX COCJAMHEHUAX, 3apsA]l HOHA [0 XHUMHUYECKOU
dbopMyre, xapakTep Cpeibl B BOJHBIX PacTBOpaX HEOPraHUYECKUX COCTUHEHUMU, THII
KPUCTAJITUYECKOU PEIIETKN KOHKPETHOTO BEIeCTBA;



packpeiBath cMmbicn llepuommueckoro 3akona JI. WM. MenngeneeBa wu
JIEMOHCTPHUPOBATh €r0 MOHUMAHHE: OMUCHIBATh M XapaKTEPHU30BaTh TAOIUIHYIO GopMy
[lepuonuueckoit CHUCTEMBI XMMHYECKHX OJJIEMEHTOB: pPa3jNdaTh MOHSITHS «TJIaBHAS
noarpymnmna (A-rpynmna)» u «mnobounas noarpynmna (b-rpymma)», maneie u Oosbine
IIEPHOJIbI, COOTHOCUTh 0003HAYCHHSI, KOTOPhIC UMEIOTCS B MEPUOJIUYECKON TaOJIHIIE, C
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB U
3apsn sapa, o0Iee Yrciio JIEKTPOHOB W PaCIpeieNIeHue UX M0 YJICKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUM CBONCTB JJIEMEHTOB M UX
COCIMHCHUM B Mpe/ieaxX MaJbIX MMEPHUOJIOB 1 TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS MX
aTOMOB;

KIacCU(PUIMPOBAaTh XUMHUYECKHE DJIEMCHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (MO YMCIy M COCTaBy Yy4YaCTBYIOIIUX B PEAKIMU BEIIECTB, IO
Ter0BoMy 3P (HEKTy, 0 U3MEHEHUIO CTETIEHEN OKUCIICHUSI XUMUYECKUX JIIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIKME U CIEUPUIECKUE XUMUYECKHUE CBOMCTBA
IPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/IAsi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX H
MOHHBIX YPAaBHCHHH COOTBETCTBYIOIIUX XUMUUYECKHUX PEAKITUN;

COCTaBJIAITh YPAaBHEHHS DJICKTPOJIUTHYCCKOW JMCCOLMAIMKA KUCJIOT, MEIoued u
CoJIeH, TIOJIHBIE W COKpAIIEHHBIC YpPaBHEHUS PEaKIUi WOHHOTO OOMEHa, YpaBHCHHS
peakInii, MOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEXKIY BEIIECTBAMU
Pa3ITUYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX peakiuit
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajiaHCca 3THX PEaKIuii;

POTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMUYCECKUX TIPEBPAIICHNN B PA3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJI0 XHUMHYECKOTO 3JIeMEHTa 1Mo (opMysie COSAMHEHUS, MACCOBYIO JIOJIIO
BEII[ECTBA B PACTBOPE, MMPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKITNN;

coOMI0IaTh TpaBWjla TOJB30BAHUS XHUMHYECKOM TOCYAOW H JTaOOpaTOPHBIM
o0OpyI0OBaHUEM, a TaKKe MpaBwia OOpaIieHHs C BEIMIECTBAMH B COOTBETCTBHH C
WUHCTPYKIUSIMU TIO BBITIOJHEHUIO JTJA0OPATOPHBIX XUMUUYECKHUX OMBITOB I10 MOJIYYEHUIO U
COOMPaHUIO ra3000pa3HBIX BEIIECTB (aAMMHUAKa U YIJIIEKHUCIIOrOo rasa);

MPOBOJIUTh PEAKIINU, TOATBEPKIAIONINE KAYECTBEHHBIM COCTAaB pa3IWIHBIX
BCIICCTB: PACIO3HABaTh ONBITHBIM IyTEM XJIOpPUA-, OpOoMHUA-, HOIUA-, KapOOHAT-,
docdar-, cwmkar-, cyabdar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHHUS ¥ HWOHBI
M3YYCHHBIX METAJUIOB, TMPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAHUYCCKUX
BEIIIECTB;

OPUMEHSTh OCHOBHBIE OIEpAllMU MBICIUTEILHON JEeATEIbHOCTH — aHallu3 |
CHUHTE3, CpaBHEHUE, O0000IleHHe, CHUCTEMATHU3alMl0, BBISBIEHUE IMPUUYUHHO-
CJICICTBEHHBIX CBSI3€M — ISl M3yYCHHs] CBOMCTB BEIIECTB M XMMHYCCKUX PEaKIIHi,



€CTECTBEHHO-HAYYHBIE METO/IbI TTIO3HAHUS — HAOJI0IeHNEe, H3MEPEHUE, MOICTMPOBAHUE,
HKCIIEPUMEHT (peajbHbIN U MBICTICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HanmeHnoBaHue pa3iesioB u Koanecrso 4acon DJIeKTpPOHHbIe (LM (pOBHIE)
n/n TeM NPOrpaMMbl Bcero Konrposrie Tpaxtieckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paznea 1. IlepBoHavaibHble XUMHYECKHE TOHSATHUS
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bu6moreka [IOK
IIPAKTUYECKOU IEATEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJ0BeKa
12 BertectBa 1 xuMuueckue 15 | bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Paznen 2. BaxHeiinue npeacTaBuTe/ il HEOPraHU4eCKuX BellecTB
)1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
27 Bonopon.Ilonarue o kucinorax g 1 bubnuorexa LIOK
H COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBAHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 1 | | bubmnoreka LJOK
HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837¢
Htoro no pazneny 30

Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumuieckux 3j1eMeHToB /I, . MenaesieeBa. CTpoeHne aTOMOB.

XumMuueckas cBaA3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE Pe€akKIuu

3.1

[Tepronnueckuii 3aKOH 1
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToB /1. 1.
MenaeneeBa. CTpoeHue aToma

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



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

XUMHYECKAS CBA3b.

bubmorexa [JOK

32 OKHCIHTEIEHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIHH
bu6mmoreka [JOK
Hrroro o paszey 15 https://m.edsoo.ru/7f41837¢
bu6moreka [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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

9 KJIACC

KosmnuecTBo yacos JIEKTPOHHBIE
No /11 HaumeHoBaHMe pa3/iesioB U TeM KonTpoanus: TpaxTaueckn (uudposbie)
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThI e padoThbl
pecypcsbl
Paspnen 1. BemecTBo 1 XUuMHU4YeCcKHe peaKIuH
[ToBTOpeHme u yriayOieHne 3HAHUH bubmorexa LOK
1.1 P ey 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/eioB Kypca 8 kiiacca p
bu6mmoreka [IOK
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . 4 https://m.edsoo.ru/7f41a63
peaxkuuit P
DNEKTPOIUTUYECKAS JUCCOLUALIHS bubmotera [JOK
1.3 P ] 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKUE PEAKIIMU B PACTBOPAX 6
Uroro no pazneny 17
Pasnea 2. HemeTa/ibl M MX COeIMHEHHUS
OO01ast XapakTepUCTHKa XUMHYECKHX bubmorexa [IOK
2.1 P P 4 1 https://m.edsoo.ru/7f41a63
anemeHTOB VIIA-rpynmel. ["agorenst P
OO0m1as XxapakTepucTUKa XUMHUECKUX bubnunoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIUHEHHUS 6
OO011ast XapakTepUCTHKa XUMHYECKHX bubnuorexa [IOK
23 aneMeHTOB VA-rpynnsl. A30T, Gpocdop u ux 7 1 https://m.edsoo.ru/7f41a63
COCIUHEHHUS 6
OO011ast XapakTepUCTHKa XUMHYECKHX bubnnorexa [JOK
2.4 anemMeHnToB [VA-rpynmebl. Yriuepon u 8 1 2 https://m.edsoo.ru/7f41a63
KPEMHUI U UX COEAMHEHUS 6



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Nroro no pazpeny 25
Pa3gen 3. MeTa/uIbI M UX COeTUHEHUS
bu6mmoreka [{OK
3.1 OO01Ire CBOMCTBAa METAIIIOB 4 https://m.edsoo.ru/7f41a63
6
bu6mmoreka [JOK
3.2 Baxuelimue MeTamibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Wroro no pazneny 20
Paznen 4. Xumusi 4 OKpysKalas cpeaa
bu6mmoreka [IOK
4.1 BemecTsa u Marepuasl B )KU3HU 4EIIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pasneny 3
bubmuoreka [{OK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

@®opMbI AEATENBHOCTH C YUETOM MPOTPaMMbI BOCIIUTAHUS : IIPH U3YUYEHUH XUMHHU IPOUCXOTUT (POPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKOM
HayKH Kak 00JacTH COBPEMEHHOT'O €CTeCTBO3HAHUS, MPAKTHYECKON JAEITEIBHOCTH YeJI0BEKa U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJIBTYpBl. 3a7a4a yueOHOT0 MpeiMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBl XUMUYECKUX 3HAHUN — BaXHEUIIMX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUIECKHX TTOJ0KEHUH, TOCTYITHBIX 0000IEHNI MUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAyKH, B IPUOOIICHUH K HAyYHBIM METOIaM
MO3HAHUS TIPU U3YYCHUH BEIECTB U XMMUYECKHUX PEaKIHii, B (POPMUPOBAHNY M Pa3BUTHU MTO3HABATEILHBIX YMEHUN U UX IPUMECHEHUH B
yueOHO-103HaBaTEIbHON U y4eOHO-UCCIIe10BAaTEIbCKON JeSITEIbHOCTH, OCBOCHUU PaBUil 0€3011aCHOTO 0OpalleHHs ¢ BELIECTBAMHU B
ITOBCEITHEBHOM KU3HH.

[Tpu u3ydeHNr XUMUHN Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus BAXKHOE 3HAUCHUE IPUOOPEITH TaKue 1eNH, KaK:

— ($opMHpOBaHUE MHTEIUIEKTYATbHO PAa3BUTOM JMYHOCTH, TOTOBOW K CaMOOOpPA30BaHMIO, COTPYAHUYECTBY, CAMOCTOSITEIHHOMY IMPHHSATHIO
pelieHni, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSAM KU3HU;

— HAaNpaBIIEHHOCTh OOYYEHHS Ha CHCTEMAaTHYecKoe NpHoOIIeHHne OOyJaroIuXcs K CaMOCTOSITETIbHON TO3HABaTENbHOW JEsITeIbHOCTH,
HAYYHBIM METOJIaM MTO3HAHUs, (POPMHUPYIOIIIM MOTHBALIUIO ¥ Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— o0ecreyeHue YCJIOBHH, CIIOCOOCTBYIOIIMX MPHOOPETECHUIO OOYYAarONIUMHUCA ONBITa PAa3HOOOpPA3HOW JESITEIBHOCTH, TO3HAHUS |
CaMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHITNH ), UMEIOIINX YHUBEPCATbHOE 3HAYCHHE ISl Pa3JIMUHBIX BUJOB JESTEILHOCTH,

— ¢dopmupoBanue oOriel (YHKIIMOHAILHOW W €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIC YMEHHIH OOBSCHSITh M OLCHHBATH SIBJICHUS
OKpYyXXaromero Mupa, UCIOJIb3ysA 3HAHWA W OIbIT, INOJYUCHHBIC MPHU HM3YYCHHU XUMHUH, NPUMCHATH HUX IPU PCIICHUU HpO6JICM B HOBCC[[HGBHOI\/'I
KU3HU U TPYIOBOH JCATEIBHOCTH;

— (hopmupoBaHue y 00yUAOMIMXCA TYMAHUCTUYECKUX OTHOIICHUM, TOHUMAHUSI IIEHHOCTH XUMHYECKUX 3HAHUW JJIs1 BBIPAOOTKH YKOJIOTHYECKU
11eJIeCO00Pa3HOTO MOBEACHHS B OBITY M TPYJOBOU JEATEILHOCTH B LIEJSIX COXPAHCHUS CBOETO 37I0POBBS M OKPYXKAIOIICH MPUPOTHON CPEIIBI;

— pa3BUTHE MOTUBAIUH K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE YCBOCHUS 00IIECYETIOBEYESCKIX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NMPOQUIIS U HANPABICHHOCTH JajbHeiIero o0yueHusl.



IHOYPOYHOE IIJIAHUPOBAHHUE

8 KJIACC
KoJsn4yecTBo 4acoB DJIeKTPOHHBIE
Ne Tema ypoka KoHTpobHBI IIpakTHyeckn unpposbre
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThI e padoTsI
pecypchbl
1 [Ipenmer xumuu. Pone XxuMuu B :KU3HU 1 but6mmoreka [IOK
yeJjioBeka. Tela 1 BellecTBa https://m.edsoo.ru/ff0d210c
2 IlonsTre 0 MeTOaX MO3HAHUS B XMMHU 1 bubmiorexa HOK
8 https://m.edsoo.ru/ff0d227¢
[IpakTrueckas padora Ne 1 «IIpaBumia paboTb
3 B J1a00opaTOpHH U IPUEMBI 0OpaILICHHS C 1 1 bubmorexa TIOK
patop p patt https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM))
YucTteie BemecTBa 1 cMecH. CriocoOsl bubmuoreka [JOK
4 . 1
pasneneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKH ITOBApEHHOM 1 1 bubmmorexa [JOK
p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [IOK
A 1
6 TOMBLH MOJICKYJIbI https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE 3JIEMEHTHI. 3HaKH (CMBOJIbI) | bu6mmoteka [JOK
XUMHUYECKHUX SIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThic U CIIOXKHBIC BEIIECTBA 1 bubmmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YICHHUE 1 bubmorera [TOK
yp Y1 https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.
bubnuoreka [JOK
10 Xumuueckasi popmyna. BaneHTHOCTh aTOMOB 1

XHUMHUYCCKUX JICMCHTOB

https://m.edsoo.ru/ff0d2eae

11

OrtHocuTenbHas aTOMHAs Macca.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d323¢



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

OTHOcuTeNNbHAs MOJIEKYJISIpHAs Macca

12 MaccoBas 107151 XMMHAYECKOT0 AJIEMEHTa B bubmuoreka [JOK
COCAMHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mosb. Mossipaast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3NYECKUEe U XUMUYSCKHUE SIBICHUS. bubmunoreka [JOK
XuMuYecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycia0BHsI IPOTEKAHUS bubmuorexa [IOK
15 .
XAMHWYECKHX PEAKIMI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bu6mmoteka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koanyecTBa, MacChl BEIIECTBA bubnuotexa [JOK
10 YPABHEHUSIM XMMHYECKUX PEAKIIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHIeCKUX peakiuit
18 (coe I/IH(ie)HI/IH A3JI0KECHUS 3a1\1/ie eHUs bubmmorexa [JOK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoNeauCT. O0o0IeHNHEe 1 bubmmorexa [JOK
’ _ https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIMs 3HAHUN
20 Konrponsnas padora Nel mo teme «Bermecta bubnuorexa [IOK
1 XUMUYECKUE PEAKIIHN» https://m.edsoo.ru/ff0d4290
Bo3ayx — cMech rasos. CocTaBs Bo3ayxa.
21 Kncn}:{o — DJIEMEHT U MPOCTOE BE y:cmo Bubmmorexa [IOK
post p H ’ https://m.edsoo.ru/ff0d448e
O30H
dusnyeckre 1 XUMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmorexa [TOK
poaa (peakdt - TOP ) https://m.edsoo.ru/ff0d4614
[TonsiTHe 00 OKCcHIax
CrocoObI TTOJIYYEeHUS KUCJIOpoaa B
23 nmabopaTopuu Zlqn OMBII_HJ'IerHOCTI/I bubmmorexa [JOK
patop P ) https://m.edsoo.ru/ff0d497a
[IpumMeHeHne Kucnopoaa
24 TermnoBoit 3¢ (hekT XUMUIECKOH PeaKIny, bubmuoreka LIOK

INOHATHEC O TCPMOXHUMHUUYCCKOM YpPaBHCHHH,

https://m.edsoo.ru/ff0d4790
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OK30- U SOHAOTCPMHUUYCCKUX PCAKIUAX

TorumBo (He(Th, yroiab U METaH).

but6mmoreka [JOK

25 3arps3HeHue Bo3ayXa, CIocoObl €ro hitps://m.edsoo. ru/ff0ddcda
MpeI0OTBPAIEHUS
[Ipaktuyeckas padora Ne 3 o Teme
26 «[Tonyuenne u cobupanue KUCIOpoaa Eubmorexa IIOK
i . P poas, https://m.edsoo.ru/ff0d4ae2
H3yUYCHHUE €ro CBONCTBY
7 Bonopoa — snemMeHT U mpocToe BEIIECTBO. but6mmoreka [IOK
Haxoxnenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
)3 Ou3nueckue U XUMUYECKHUE CBOMCTBA bubnuoreka [JOK
Bosiopoa. [lpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsATHE O KHMCIOTAaX U COIIX Bubmiorexa ITOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl ToTy4eHus BOAOPO/Ia B bu6mmoteka [JOK
J1a00paTOpUH https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
31 «[Tomyyenne u cobupaHue BOAOpoOaIa bubnnorexa LIOK
Y . P AOPOAR, https://m.edsoo.ru/ff0d4f42
HM3YUYCHHUE €TI0 CBOMCTBY
. . bu6mmoreka [JOK
32 MomnsipHblii 00bEM Ta30B. 3aKOH ABOTaJpPO hitps://m.edsoo ru/f0d5426
Brruncienus o0béMa, KOIMYECTBA BEIECTBA
33 rasa o ero U3BeECTHOMY KOJINYECTB Eubmiorexa IIOK
.. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brruucnenus 00bEMOB ra3oB 110 ypaBHEHHIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BLEMHBIX bubnmorexa LOK
peart . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUHN Ta30B
35 dusnueckre 1 XUMHYECKHE CBOMCTBA BOJIBI bubnmorexa LOK
a https://m.edsoo.ru/ff0d587a
but6mmoreka [JOK
36 . I1
CoctaB ocHoBanwii. [TonsiTre 06 nHANKATOpaxX hitps://m.cdsoo.ru/f0d59e2
37 Bopna xak pactBopurens. HacbleHHsie u but6mmoreka [JOK

HCHACBIIICHHBLIC PaCTBOPEI. Maccosas JOJIA

https://m.edsoo.ru/ff0d5b40
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BEILIECTBA B PaCTBOPE

[IpakTuyeckas padora Ne 5 o Teme

but6mmoreka [JOK

38 «HpHFOTVOBJIeHI/ie paCTBOI?.OB C OIPEACIEHHON https://m.edsoo ru/ff0d5eba
MAacCOBOM J10JIe pacTBOPEHHOTO BEIIECTBA
19 Konrponsnas padora Ne2 o reme bubmuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcunpl: cocTaB, KiaccupuKaIms, bubnuoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa IIOK
’ https://m.edsoo.ru/ff0d664¢
OKCH/JIOB
4 OcHoBaHUSA: COCTaB, KJIaCCUPUKALINSA, bub6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune 1 XuMHUYECKHE CBOIMCTBA bu6muoteka [IOK
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune nu XuMHUUYECKHUE CBOMCTBA KUCIOT bubmorexa ITOK
https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIaTypa, CIIOCOOBI bubnmorexa LOK
46 . https://m.edsoo.ru/00ad947
MOJIyYeHUs, XUMUYECKUE CBOMCTBA 4
IIpakTuyeckas pabora Ne 6. Perenue
47 3KCIEPUMEHTAIBHBIX 337a4 10 TEME bu6muoteka [IOK
«OCHOBHBIE KJIACChl HEOPTraHUUYECKUX https://m.edsoo.ru/00ad9b7¢
COEIMHEHHIN
43 I'eneTnueckas cBsA3b MEXKy KilacCaMu bu6muoteka LIOK
HEOPraHWYECKUX COCAMHECHUN https://m.edsoo.ru/00ad9a50
. but6mmoreka [JOK
49 O06o001IeHre U cCUCTEMaTU3aIsa 3HAaHUHA hitos://m.edsoo.rw/00adoch?
50 Konrtponsnas padora Ne3 no reme "OCHOBHBIE bubmuoreka LIOK

KJIACChl HEOPTraHUYECKUX COEIMHECHUI"

https://m.edsoo.ru/00ad9ela
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[TepBbie mOMBITKY KiIacCUPUKAITTN

51 XUMHUYECKHX dJIeMeHTOB. [loHsaTtue or nax bubmmorexa ILIOK
) pyn https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
Ilepnoanueckuii 3axkoH u Ilepunomguueckas
52 CI/I(z‘eMa XAMHUYECKHAX BJIGMCII:{)TOB pI Y| Bubmmorexa I[IOK
T https://m.edsoo.ru/00ada52¢c
Menpeneena
53 Ilepnoapl, rpynnbl, IOATPYIIILI Bubmiorexa ITOK
PHOJIBL TPY » TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX SJIEP. bu6mmoteka [IOK
30Tomns! https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UYEK aTOMOB
55 aneMmeHToB [leproanyeckoii cuctemsl J[. 1 bubmorexa [OK
proa T https://m.edsoo.ru/00ada6bc
Mengeneena
XapakTepucTUKa XUMHUECKOTO 3JIEMEHTA 110
56 €ro MoJIoXKeHUIo B Ilepuonndeckoi cucteMe bubmmorexa LOK
pHoZ https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoguueckoro 3akona Jist
57 a3BUTHS HayKu U npakTuku. 1. bubmorexa HOK
p y B p . v https://m.edsoo.ru/00ada96e
MeHeneeB — yu€HbIN, IEAAror U rpakIaHuH
DNEeKTPOOTPHUIIATETHFHOCTh ATOMOB bu6muoteka [JOK
58
XHUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
59 HMonnas xumudeckas CBI3b
https://m.edsoo.ru/00adac34
60 KoBanieHTHAA HONIIpHAS XUMHUYECKAs CBSI3b bubnnorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemosspHas XuMHU4ecKas CBSI3b bubmmorexa IIOK
p https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CrerleHb OKHCIE
TCTEHb ORMCIICHHIA https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
63 OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH https://m.edsoo.ru/00adb07

6
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but6mmoreka [IOK

64 OKHUCIUTEIN U BOCCTAHOBUTEIIN 1 https://m.edsoo.ru/00adb07
6

Konrponsnas padora Ne4 o reme «CtpoeHne bubmorexa TIOK

65 1 https://m.edsoo.ru/00adb48
aroma. XuMHUIECKas CBSI3b)» 6

66 PesepBHblit ypok. O60011eHNE 1 | bubmuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c¢

67 PezepeHblil ypok. O0001IeHNE 1 | bu6nuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2

68 PezepHblit ypok. O6001eHue u 1 bu6muoreka [IOK

cUCTeMaTHu3aIus 3HaHU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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9 KJIACC

KosmnuecTBo yacos JIEKTPOHHBIE
Ne Tema YpoKa KOHTpOJIbHLI HpaKTI/I‘leCKI/I HH(])pOBbIe
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThl e padoThlI
pecypcsl
[Tepuonnueckuii 3akoH. [leprnoanueckas
1 cHCTEeMa XUMHYeCKuX dneMeHToB Jl. W. 1 bubmotera [JOK
https://m.edsoo.ru/00adb59¢
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB bubnmoreka [IOK

2 XAMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/00adbbb
MIEPHOJIOB 6

3 Knaccudukanus u HoMeHKIaTypa | bubnuorexa [IOK
HEOPraHWYEeCKHUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMU4YeCKON CBSA3U U TUIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no reme

5 «IToBTOpEHUE U yroyOieHne 3HaHUM 1 1
OCHOBHBIX Pa3/esioB Kypca 8§ Kiaccay

6 Krnaccudukanus XuMHUYECKUX peaklui Mo | bubmuorexa [JOK
Pa3INYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKOM PEAKIUH.

7 [ToHsiITHE O TOMOTEHHBIX M T€TEPOrE€HHBIX 1 bubmorexa LHOK

https://m.edsoo.ru/00adbe9a
peaKImsIX
[TonsiTHe 0 XUMUYECKOM PAaBHOBECHH.

2 @DakTopbl, BIUSAIONINE HA CKOPOCTh | Bbubnuoreka [JOK
XUMHYECKON PEAKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC | bubmuoreka [JOK
peaknuu https://m.edsoo.ru/00adcade

10 Teopus dIEKTPOITUTUYECKON TUCCOLIUALINH. 1 bubnnoreka [JOK
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CunbHble U clladble JIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

bu6nmnoreka [JOK

11 HoHHbIe ypaBHEHH peaKkuil https://m.edsoo.ru/00add44
8
XHWMHYECKHE CBOMCTBA KUCIOT M OCHOBAaHUM bubmmoreka [JOK

12 B CBETE MpeJCTaBIeHUN 00 https://m.edsoo.ru/00add5d
ANEKTPOJIUTUUECKON TUCCOLIMAIIUU 8
XUMHYECKHE CBOMCTBA COJIEH B CBETE Bu6nuorexa [JOK

13 MIpeICTaBICHUH 00 IEKTPOIUTHYECKOM https://m.edsoo.ru/00add8b
IIACCOLAALIN 2

bu6mmoreka [IOK

14 [TonsiTne o runponuse coneu https://m.edsoo.ru/00add9d
4
bu6mmoreka [JOK

15 O06001IeHre U crucTeMaTu3alus 3HaHu ! https://m.edsoo.ru/00addd1
2

16 [Tpaktudeckas padora Ne 1. «Pemenne bub6nuoreka [IOK
JDKCIEPUMEHTAIBHBIX 334a49» https://m.edsoo.ru/00addbfa
KonTponbnas padorta No2 mo teme

17 «3J‘ICII:TpOJ'H/ITI/E{eCKa$I JUCCOLIMALIMS. bubmorexa LIOK

https://m.edsoo.ru/00addec0
XUMHYECKUE PEaKIIMU B PACTBOPAX»

13 OO6m1as XxapakTepruCTHKA TajJOreHOB. bubnnorexa [JOK
XUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopo. ConsiHas KUCIOTA,

19 XI/IME‘IGCKI/IS CBOICTBA, MOJTYYEHHE bubnuoreka LIOK

’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTuueckas pabora Ne 2 o Teme
20 «lPlonyquHe COr;IHHOfI KHCJIOTBI, U3y4eHHUE €€ bubmmoreia LIOK
. ’ https://m.edsoo.ru/00ade348
CBOMCTB»
BBI‘II/ICJ'\IJCHI/IH 10 YpaBHEHUSAM XUMHUYECKHUX BuGmiorexa LIOK
21 peaKkuuii, eciii OIMH U3 PEarcHTOB JaH B

U30BITKE

https://m.edsoo.ru/00ade488
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OO6mras xapakTepucTuka 3J1eMeHToB VIA-

bu6nuoreka [JOK

22 TPYMIIbI https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(UKAIIUU CEPBHI.

23 HaXO)KI,)Z[eHI/Ie cepsl I/I(beé COCI[I/IHGII){I/Iﬁ B bubmmorexa [JOK

V https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHUE CBOMCTBA CepPhI

24 CepoBonopoj, cTpoeHue, hu3ndeckue u bubnnorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCIOTAa,

25 (dbU3MYecKre U XUMHUYECKHUE CBOHCTBA bubmorera [JOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHWMHUYECKHE PEAKIUY, JIEKAIUE B OCHOBE

2% MIPOMBIIIJIEHHOTO CLI0C00a MOJTy4YeHuUs bubnnorexa [JOK
CEpPHOM KHUCJIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KaroIlEeH Cpelibl COEAUHEHHSIMU CEPbI

7 Brruncnenue MaccoBoil 0JIM BBIXO/A bubmuoreka [JOK
MPOAYKTA PEAKIIUN https://m.edsoo.ru/00adec8a
OOm1ast xapaKTepuCTHKA 3IEeMEHTOB VA-

28 rpynmnsl. A30T, pacIpoCTpaHEHHUE B IPUPOJIE bubmmorexa [JOK

’ . ’ https://m.edsoo.ru/00adeea6
(dbu3HYECKUEe U XUMUYECKIE CBOWCTBA

29 AMMHaK, ero (GU3NIeCKue U XUMUICCKUE bubnnorexa [JOK
CBOICTBA, NTOJYYEHHUE U TPUMEHCHUE https://m.eds00.ru/00adf004
[IpakTrueckas padora Ne 3 o Teme

30 «ITonyuenue ammMuaka, U3y4eHHE €ro bubmorexa [JOK

N ’ https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas Kucnora, e€ Gu3nvecKue u bu6nmnoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBaHne HUTPATOB U COJICH aMMOHUS

1 B Ka4eCTBE MHUHEPAJIbHBIX yI00OpEHHUH. bub6nuorexa [IOK
XHMMHUECKOE 3arpsI3HEHUE OKPYXKarOLIEen https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSIMU a30Ta

33 dochop. Oxeun docdopa (V) u pochopnas bubnmnoreka [JOK

https://m.edsoo.ru/00adf68a
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KHCJIOTa, (bmnqecxne U XUMHUYCCKHUEC
CBOWCTBA, NTOJIYYEHHE

Hcnonb3oBanue GocdaToB B KauecTBe

bu6nmoreka [JOK

34 MI/IHepaJILIjBIX yaoOpeHuii. 3arpsizHeHue hitps://m edsoo r/00adfe20
MIPUPOJTHOM cpenpl hocdaTamu
35 VYraepon, pactipocTpaHeHHUE B IPUPOJIE, bubnnorexa [JOK
(du3nYecCKre U XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9¢
Oxkcunpl yriepoja, ux GU3uIecKue u
16 XUMUYECKHUE CBOMCTBA. DKOJIOTHYECKUE bubnuorexa [JOK
po0JIeMBI, CBSI3aHHBIE C OKCHJIOM YTJIepoza https://m.edsoo.ru/00adfebe
av)
37 VYronpHasg KUCIOTA U €€ CONu brbmmorexa [OK
https://m.edsoo.ru/00ae006c
[IpakTrueckas padorta Ne 4 o reme
38 "ITosrydeHue yriieKucioro rasa. bubmorexa HOK
https://m.edsoo.ru/00ae027¢
KadecTBeHHas peakiys Ha KapOoHAT-HOH"
39 [TepBoHavabHBIE TOHATHS 00 OPraHUYECKUX bubnuorexa [JOK
BEIIECTBAX KaK O COEAUHEHUAX yIiIepoaa https://m.edsoo.ru/00ae054¢
40 Kpemnnii u ero coenunenus bubmmorexa LIOK
https://m.edsoo.ru/00ac080a
[Ipaktudeckas padora Ne 5. Pemenue
41 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubmmorexa LOK
. https://m.edsoo.ru/00ac0bf2
«BaxuHelnme HeMeTaJUTbl M KX COCTMHECHHS
4 Konrponsnas padora Ne3 no reme bub6nuoreka [IOK
«BaxkHeNIMe HEMETAJUIBI U UX COEAUHEHHUS https://m.edsoo.ru/00ae0el8
OO01mas xapakTepuCcTUKa XUMUYECKUX
43 3JIEMEHTOB — METAJUIOB. MeTaimnyeckas bubnuorexa [JOK
CBSA3b U METALINYECKASA KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
peméTka. PU3nuecKre CBOMCTBA METAJIOB
XUMUYECKHE CBOWCTBA METAJIJIOB.
. . bubnuorexa [JOK
44 DJIEKTPOXUMHUYECKUHN PsiJ HATPSHKEHUI

MCETAJIJIOB

https://m.edsoo.ru/00ael 156
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OO6mmwme cmocoOb! MOTYICHHUS METAIIIOB.
Crnnasel. Beruncnenust no ypaBHEHUSIM

bu6mmoreka [{OK

s XMMHWYECKHUX PEAKIUN, €CIIA OIUH U3 https://m.edsoo.ru/00ael1156
pEeareHTOB COJIEPKUT MPUMECH
46 [TonsiTHE O KOPPO3UU METAILIIOB bubmorexa [JOK
https://m.eds00.1ru/00ael1278
bu6mmoreka [IOK
47 [lenourpie MeTa bl https://m.edso0.1ru/00ae14b2
48 OKcuabl ¥ THAPOKCUABI HATPUS U KAJIHSI bubmorera [JOK
https://m.edsoo.1ru/00ae14b2
49 [[le10uHO3EMENBHBIE METAILITBI — Kb 1 bubnuorexa [JOK
MAarHui https://m.edsoo.ru/00ae15e8
50 Baxneiime coeIUHEHNS KaTbIIH bubmorexa [JOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHNe U CUCTEMATHU3AIIMS 3HAHUMA
N N bubmuoreka [JOK
52 XKéctkocTh BOMBI M CIOCOOBI €€ yCTpaHESHHSI htps://m.edsoo r/00ac 1886
53 [TpakTudeckas padora Ne 6 o Teme bu6nuorexa [IOK
"YK&cTKOoCTh BOABI M METOJIBI €€ ycTpaHeHUs " https://m.edsoo.ru/00aeclae8
. bubmuoreka [JOK
>4 AmomumHii https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHJIA U bub6nuorexa [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
36 Kereso https://m.edso00.1ru/00ae1d86
57 Oxkcunpl, rusipokcuasl u conu xenesa (1) u bubnnorexa [JOK
xenesa (II1) https://m.edsoo.ru/00ae35¢6
58 O06001IeHNe U CUCTEMATU3AIMS 3HAHUIA
[Ipaktudeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmmorexa LHOK
. https://m.edsoo.ru/00ae3de8
«BakHe#mme MeTallIbl M UX COCTHHCHUSD)
60 Brruncnenus no ypaBHeHUAM XUMHYECKUX bubnnorexa [JOK

peaKuuid, €CJIM OJIMH U3 PEAarcHTOB JaH B

https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156

M30BITKE WIIN CONECPKUT TPUMECH.
Briuuciennsa MmaccoBOM JIOJIU BBIXOJA
MPOAYKTa PEaKIUU

61 O060011eHre U crucTeMaTU3allvs 3HaHU ! 1
6 Konrponsnas padora Ne4 o reme 1
«Baxknele MeTaIbl U UX COEAMHEHUS»
63 BemectBa 1 Matepuransl B IOBCEIHEBHOM 1 bubnuorexa [JOK
JKU3HU YEI0BEKa https://m.edsoo.ru/00ae3£50
64 XUMHUECKOE 3aTrps3HEHUE OKPYKAIOIEH | bubnnorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp XMMuM B pelIEeHNN 3KOJIOTUYECKHUX | bubnuorexa [IOK
npoOsieM https://m.edsoo.ru/00ae4270
PezepHblil ypok. O0001eHue u bubmmoreka [IOK
66 . 1
cHUCcTeMAaTHu3alusl 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eH1E 1 | bubnuorexa [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00adb33¢
68 PesepBHblii ypok. O60011eHue u | bubnuorexa [IOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 8 knacc/ Kysnenona H.E., Tutoa .M., I'apa H.H., Akuuonepuoe
obiectBo «M3naTenbcTBO «IIpocBenieHue)
» Xumus, 8 kinacc/ Kysnernona H.E., Tutoa U.M., ['apa H.H., AxuronepHoe
obmectBo «M3naTenscTBO «IIpocBenieHne

METOANYECKHUE MATEPHUAJIbBI UISA YUUTEJIA
1. Tabpuensa O. C., Bockoboitaukosa H. I1., AlmykoBa A. B. Hacrtonbnas kaura
yuutens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: IIpoda, 2021.
2. l'abpuensu O. C., SAmykoBa A. B. TeTtpanp it 1a00paTOPHBIX OMBITOB U
npakTudeckux padort. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 Ki1accy.
M.: lpoda, 2022.
3. IN'abpuensn, O. C. Meroanueckoe nocoodue k yueonuky O. C. ['abpuensaa
«Xumusy. 8 xknacc / O. C. 'abpuensn. — M. : Jlpoda, 2021. — 109.
4. T'abpuensH, O. C. Metonunueckoe nocooue k yueOnuky O. C. ['abpuensna
«Xumus». 9 knace / O. C. I'abpuensia. — M. : [Ipoda, 2021. — 108.
5. Xumus : TexHonoruyeckue kaptol kK yaeoHuky O. C. 'aGpuensna « Xumus. 8
KJjacey : merogudeckoe nocooue / JI. . Acanoa. — M. : [Ipoda, 2020
6. Xumus : TexHosiornueckue kapTol kK yaeouuky O. C. ['abpuensna «Xumus. 9
Kiacey : metoamdeckoe nocodue / JI. . Acanoa. — M. : JIpoda, 2018
7. Xumus. 8 ki1.: KoHTposibHBIE ¥ PpOBEpOUYHBIE paboThI K yueoHuky O. C.

INabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepeskun, A. A. YiakoBa u



ap. - M.: [Ipoda, 2022. naHHbIC]

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

http://www.chemnet.ru ['azeta «Xumus» u caidt 11 yuutens «5 uay Ha ypok
XUMHUD)

http://him.1september.ru Enunas xomnexkuus L{IOP: IlpeameTnas koyekius
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4HbBIE
skcniepuMenThl: xumusi. Komekuust Poccuiickoro o0nieo0pa3zoBaTeiabHOro
nopTasna

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas onummnuaaa mKoJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opraandeckasi XUMus: JIEKTPOHHBIN YUEOHHUK IS
CPEIHEN LIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpbITBII KOJUTEHK: XUMUS
http://www.chemistry.ru JluctaHinoHHasi olMMMIMAaa Mo XUMHH:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOEKT



