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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeIsLHOM MPOrpaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEToJaBaHusl yYeOHOTo mpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMHHU Ja€T TPEJCTABICHHE O IENIX, OOIIeH CTpaTeruu
oOy4eHHs, BOCIHTAHHS ¥ Pa3BUTHA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
peaMeTa, YCTAHABIIMBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMaTPUBAECT PACHpPEJCICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUH, OMNPEAENSET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHMS XHUMHU C Y4E€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYaroluxcsi, ONpeAeNsieT BO3MOXXHOCTH TIpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yiibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LI€JIed U3y4YEHUs IPEAMETA U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATELHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHUSI.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4arolierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJIb UTpatOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JIJis  CcaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJIbIBAET OCHOBBI
LETIOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH O0YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

Jlanuble HampaBlieHHs B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare €
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XWMHUU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MpOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAIMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMmy, BBITIOJHSASA (PYHKUIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEACTABICHNS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHMM W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyX AU MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccey.

[Ipy wu3yuyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa M KaK OJJHOIO0 U3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUHM K HAy4YHbIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUH BEILIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B YUYeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
NESTEIIbHOCTH, OCBOEHMM IIPaBUJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKH3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYCHHE MPUOOPENTU TaKUE 11T, KaK:

— (OpMHUPOBAHHE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY IPHUHSITHIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIECHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yClIoBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YyHYarOIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY>KaIoIIeT0 MHpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMHH, TPUMEHATh UX IpPHU PEIICHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0OyyaloolUXCs T'yMaHUCTHYECKHX OTHOILIEHUH,
MOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUs CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOM Cpebl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl W HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasiseT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAYK.
Tema u BemectBa. PU3WYECKHE CBOWMCTBA BEWMIECTB. ATPEraTHOE COCTOSTHHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcCTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHast Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AUHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUUYECKUE SBJICHUS. XUMHUECKasd pPEeakius U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Knaccuduxanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKHX BEIIECTB, HAOIIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKATMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SIBJICHUM, HAOII0ACHUE U
ONMKCAHWE MNPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoielicTBHE *kene3a ¢ pactBopoM cosd meau (1),
U3y4YeHHE CIOCOOOB pa3lelieHus CMecel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMSI  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — aneMeHT W mpocroe
BelecTBo. Haxoknenue kucimopopa B IpupoAe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenne kucimopoaa. CrnocoObl



MOJIyYeHHUST KHUCIIopoAa B JabopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (deKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4€Tsl Mo XUMHUUYECKHUM YPaBHEHUSIM.

duzndeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIe M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopor Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa okcugoB. Du3Wyeckue U XHUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3M4YECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tonydenue cosen.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHUS KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOI0JICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAaKOMJICHHE C O0Opa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIICHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPUAIIOB),



WCCJIEIOBAaHUE OO0pa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumopeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpau3aluH, IOJTYyYECHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCIMHECHUI.

IMepuonuueckui 3akoH u Ilepuoauueckass cucreMa XHUMHYECKHX
ieMeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasl CBS3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOTMBITKM KIACCU(DHUKAIMN XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMpOTEPHBIE OKCHIbI
Y TUAPOKCHUBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAs  (POPMBI
[Teproanueckoit cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI TOPSAAKOBOIO HOMEpA, HOMEPOB IIEpUOAA H
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mnpakTtuku. [[. M. MeHneneeB — y4y€HbId U
IpaKIaHUH.

Xumuyeckass CcBsa3b. KoBajieHTHast (MOJIIpHAsT YW HEMOJISIPHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporiecchbl OKMCIIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

H3yueHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHus, COCAUHEHNUS).

Mexcnpeomemnoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBIAIONIUXCS CUCTEMHBIMU JUISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4dHBIM (pakT, TMmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, KiaccuuKamus, MepPUOIUIHOCTh, HAOJIOIEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

®dusuka: Marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TOMBI, PaAUOAKTUBHOCTh, MOJIEKYJa, AJIECKTPUYECKUN 3apsil, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHHUE BEIEeCTBA, ra3, (PU3NYECKHUE BEIWYHHBI, CAUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIE IOPOIHI,
TIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoandeckast cuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKUX JJIEMEHTOB TEPBBIX TPEX TEPUOJIOB, KaJlUs, KalblUs W HX
COCMHEHUM B COOTBETCTBHMU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XMMHMYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALINYECKONU PEIIETKUA U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxaiuyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUM, TEHETUYECKas CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccudukaiys XUMUIECKUX PEaKIUii 110 pa3IMYHbIM IMpU3HaKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHUIO KaTajlu3aTopa). DK30- U IHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
ypaBHEHHS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [loHsTHE O XUMHYECKOM paBHOBecuU. DakToOpBHI,
BIIUSIONIME Ha CKOPOCTh XHUMHUYECKOM pEaKIUd MU TOJOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMH,  JJICKTPOHHBIM  OajaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEILHOM peaKkuum. CocraBienue ypaBHEHUI



OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUHUM C  HMCIOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XxuMu4eckoil csizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIC YypaBHEHHUs peakinuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakini Ha HOHBL. [[oHATHE O TMApOIIU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB, MCCIENOBAHUE AJIEKTPOIPOBOJTHOCTH
pacTBOpPOB BEHIECTB, IMpOLlECCa TUCCOIMAIMU KHCIOT, MIEJIOYEed U  COJIeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHMUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHiCTBUE C METaUlaMU, HEMeTa/ulaMu, Ieso4amMu). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEeWIHne XJIOpUIbl U HX
HaXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHusi. CTpoeHune u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIINN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoOpO, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CcBOMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(puyeckne). XHUMUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOCO0a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs PEaKLMs Ha



cyabdar-uoH. HaxoxneHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmiast xapakrepucTuka 3j1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MOMyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XMMUYECKHUE CBOMCTBA, MpUuMeHeHne. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (QU3NUYEeCKUEe U XMUMHYECKUE
CBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpaIbHBIX
yA00OpeHuil. XuMHUYECKOE 3arpsi3HEHUE OKPYIKAOIIEH Cpeibl COEIMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, HOuYBbl U BonoEMOB). docdop,
aJoTpornuele Monupukanuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3ndecKue U XMUMHUIECKHUE CBOICTBA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, PACHPOCTpaHEHUE B TNPUPOJE, (PU3UUECKHE U XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yriepona B npupoje. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MpPOOJIEMBbl, CBSA3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza mnoGanbHOTO TMOTEIUICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUEeCKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, NPUPOJIHBIA Ta3, HEPTH),
IPOAYKThl UX mepepaloTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLECTBAX: )KUpax, OejKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE U
npuMmenenue. CoenuHeHHs KpeMHUs B mpupoje. OOmme mnpeactaBieHus 00
okcusie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThl, UX UCIIOIb30BaHUE B
ObITY, B MPOMBIIICHHOCTH. BaxxHeline CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOICHHE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMNE (PU3MUECKHE W XHUMHYECKHE CBOHCTBA
rajoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpasiamu ceppl Hu €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHHE TIpoliecca OOyTIMBaHUS caxapa IoJ| JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cybdar-
WOH W HAOJIOJIeHHWEe TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COCAUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yA0OpEHUH, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMO/ICMCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTHBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE U U3y4UCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYECHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE JKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTauIbl U UX COETUHEHUS.

MeTaJsibl 1 MX COeIMHEHUS

OO0mmast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepmoamdeckor cucreMe xumuueckux daeMmeHTtoB . H.
MenpeneeBa u crpoeHusi atomMmoB. CTpoeHue MeTajuioB. MeTtammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CroCcOOBI TIONTydeHUs] MeTayioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmiaBwl (CTajib, YYTyH, JIOPATIOMUHUUI,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUabpl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHne MIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIBI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoje. PU3nUeCKUe 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilve coequHeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJltoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHHE aToma, HaXOXICHUE B Ipupojie. Pusnyueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxJacHUe B mnpupoac. Dduzmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI M conn xkenesa (11) u xenesa
(IIT), ux cocra, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3BMOXKHO  WCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaOrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpus, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxkHenime
METAaJIJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaoUas cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILECTB M XUMHYECKUX peakuuii B ObiTy. [lepBasi momoib npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesrcnpeomemnuwie céasu



Peanuzanmsi MEXIpeaMETHBIX CBSI3€M MPW HM3YyUYEHWHM XHMHH B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHITHH, SIBJSIONAXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKANMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEILECTBA, ra3, pacCTBOP, pACTBOPUMOCTH, KpUCTAIINYECKast
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEILHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE HUCKOIAeMblI€, TOIUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COI[MOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPHUHSITHIMU B
oOIIEeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHUWS 3HAYEHUS XUMHYECKOWM HAyKH B KHU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTU BIANETh JOCTOBEpHOU MH(MOpMAIUE o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpax/JaaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS. O COLMAJIBHBIX HOpPMax M MPaBUJIaX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3a7a4, BBIIIOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE W TOCTYNKM CBOMX TOBApPHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY JIJII TIOHUMAaHUSI CYIIIHOCTH HAYyYHOW KapTUHBI MUpa, TpeAcTaBiieHUus: 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YEeOHBIMH TEKCTAMH, CIPaBOYHOM



JUTEPATypOi, MOCTYHNHBIMH TEXHHUUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHA OOy4YeHHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIHEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJMMOCTH COOJIIO/IEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

S) TpPyA0OBOro BOCIIUTAHUS:

UHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro posa,
YBaXEHUE K TPyAy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHemHOW npoeCcCUOHATBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOAUMBIX YMEHHH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CylIeCTBOBaHMS, IOHUMAaHUE LICHHOCTU 3JI0POBOr0 H
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYyalLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NPUMEHSTh 3HAHUS, MOJIy4aeMble MPU U3yUYEHUU XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, ISl OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pEelIeHUsi MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIIEISAIOT 3HAYMMBIC IS
(GbopMUpOBaHHS MHPOBO33PEHHUs OOIEHAYy4YHble TMOHATUA (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX HpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHHE MHPA, M YHUBEpPCAJIbHbIC YUCOHBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHM (BBIACISATH UX XapaKTEpHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCYXIeHUS (MHIYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJI DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTepU30BaTh CYIIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATh  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUSL:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI JJIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOTYYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOusi, pecypcel WHTepHeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3alpOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITTOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7a4 OMpeneIEHHOro THIIA, MPUOOPETEHHE OIbITa B
0o0JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BaHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpoOBaTh B IIpolecce y4yeOHOH U
HCCJIEI0OBATENBCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC JeHCTBUS:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJle Juanora W (WUiu) JIUCKYCCHM) IIO
CyllecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHON 3a/1a4H;

YMEHUS  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUI0
PE3yJbTAaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OIbITa,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbD», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn  «XuMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHUI0O HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkius, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(MporeHTHAsI KOHILIEHTpAIUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUH;

e HCIOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY JUIS COCTaBICHHUS (HOPMYI
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpseiBaThb cMbIca Ilepunomnueckoro 3akonHa JI. WM. Menzaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT uX mojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTajpo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckass cucTteMa XuMHYeckux diemeHToB [[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTRA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTAaBY YYAaCTBYIOUIMX B PEAKIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIDHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, EeCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIeIOBaTh  NpaBWIaM  TOJIb30BAaHUA  XMUMHYECKOM  TMOCYIoMl U
7abopaTopHbIM 000pY/IOBaHHMEM, a TaKKe TMpaBUjiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOIYYECHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  HKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYECH M KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;rakMmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy o0ydenus B 9 kjiacce npeaMeTHbIe pe3ysibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CI0’KHOE€ BENIECTBO, BAJICHTHOCTb, SJIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU APDEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MeTaJuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peaKkUuuu, MPEAeiabHO OIMyCTHUMAas
xoHuenTpaus I1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIHIL;

ONPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMbica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMBbI XHMHUYECKUX DJIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHag noArpymma (A-rpynma)y U «modoyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM Tabauie, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpe/ieyieHue HMX MO0 DJIGKTPOHHBIM CJO0sIM), OOBICHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIuu
BEII[ECTB, MO TEMJIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENIEHEH OKHCIICHUS
XHMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEIU(PUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OIMNUCAHUE
NpUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIICCTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JICKTPOHHOTO OajaHca 3TUX peaKIni;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO  MAaccChl
BEIIECTB, MAaCCOBYIO [IOJIIO XHUMHYECKOrO JJieMeHTa 1o (opmyre
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEaAKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYy/JOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIONYYCHUI0O W COOMpaHHUIO
ra3o00pa3HbIX BEIIESCTB (aMMHUaKa U YTJIECKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUA-, OpOMUJI-,
uonu-, kKapOonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJLIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX pEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBOo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBDbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpounuere Hpakrieciue oOpa3oBaTejibHbIE pecypchl
padoThbI padoThI
Paznea 1. [lepBonavaibHble XMMUYECKUE MOHATHS
Xumusa — BakHas 00J1aCThb
11 €CTCCTBO3HAHUS U 5 ) bubnnoreka IIOK
MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJI0BeKa
12 BemiecTBa u XumMuieckue 15 | bubmuorexa [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
1 Bosnyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
00 okcmmax https://m.edsoo.ru/7f41837¢
29 Bonopoa. ITonstue o kucinorax g | bubnmnorexka HOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6nuoreka [IOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KIIACCHI 1 | | bu6nuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon n [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMUYECKUX 3jieMeHTOoB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

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




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHUYecKkHe peakun
L1 [ToBTOpeHue u yriayOneHrue 3HaHUH 5 | bubnuorexa [IOK
' OCHOBHBIX pa3/JesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
’ XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
1 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 | bubmuorexa [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorera LOK
) Py - -oP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
but6mmorekxa [IOK
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO011ast XapaKTEepPUCTHKA XUMHUECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa [TOK
’ . py ' post https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

. bubnuorexa [JOK
3.1 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxuelinime MeTamibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 B a ¥ MaTepraibl B )KU3HU YEJIOBEKA 3 bubmmorexa LIOK
) cliecTs P . https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
p st 3 bubnunoreka LIOK
C3EPBHOC BP https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypchbl

| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka [IOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1

https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padbora Ne 1 «IIpasuiia

3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnuorexa [JOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 YucTteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[TpakTuyeckas paGora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK

! . P P https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MTOBaPEHHOM COJIN)»
b K

6 ATOMBI U MOJIEKYJIBI 1 nomorexa 110

https://m.edsoo.ru/ff0d2a6¢c

7 XuUMHUYECKHE 2JIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U cOXKHBIE BEIIECTBA 1 bubmorexa HHOK

P B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 bubmorexa HOK

YHAPHOE Y https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanentHoc
NI A Gopuyx HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHAYECKOTO bubmuorexa [JOK
3JIECMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SBIICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs IPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnoreka [JOK
XHWMHYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Briuucnenust koauuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
HeCTBA O YP https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmst XuMuueckux peakimi
18 (coenuHeHus, pa3ioKeHUs bubmmorexa [OK
4 P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubmuorexa [JOK
19 sHuKIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucinopoa — anemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
POAA (PEA ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObI moryueHus KHCIOpoaa B
23 nabopaTopun ¥ MPOMBIIIIICHHOCTH bubmmorexa [IOK
PATOPHI 1 TP ' https://m.edsoo.ru/ff0d497a
[IpumeHeHnune kucnopoaa
TemnoBoit a3 ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIAIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HeHue BO3AyXxa, ClI0COObI €ro Bubmmorexa LIOK
P yxd, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIECHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «Ilonyyenne u coOupaHue KHCIOpoaa bubmmorexa [OK
Y . P PO, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHHUE €r0 CBOMCTB)
7 Bonmopon — anemeHT u npocToe bubnnoreka [JOK
BelecTso. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% dusnueckre 1 XMMUIECKHE CBOMCTBA bubnmoreka [JOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTaxX " CO
FIATHE © ICHETOTAR T COMt https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHust BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTruyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lomyuenue u cobupanue Bo10poJa,

HU3y4YEHUE ET0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Boruncnenus o0pEMa, KoauuecTBa
bubmuoreka [JOK
33 BEIIIECTBA rasza Mo ero u3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHEHUIO PEaKIIMU HA OCHOBE 3aKOHA bubmorexa LHOK
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 DOu3nvecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie
37 Y HEHACBIIIEHHbIE pacTBOPbI. MaccoBas bubmmorexa [OK
B p PBI- https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «ITpuroroBiieHrEe pacCTBOPOB C bubnuorexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCupUKaIus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusl: coCTaB, Ki1accuuKaIus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue u XuMHYECKHUE CBOMCTBA bubnnoreka [HOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpenHue): HOMEHKIaTypa,
46 CHOCO((SLII) oI q)eHI/I;{ XI/IMI/I‘{ZEKI/IC bubmorexa HOK
. y ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKIY Kilaccamu bubnnorexka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9as50
bu6mmoreka [IOK
49 O0600611eHre U crucTeMaTu3alus 3HaHU!
B & https://m.edsoo.ru/00ad9cb2
KonTponbhas padora Ne3 no teme
" bubnuotexa [JOK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKH KIacCUPUKAITIT
bubmuorexa [JOK
51 XUMHYECKUX 31eMeHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[lepuoanueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bubnmoreka [JOK
53 Ilepuonpl, rpynmnsl, OATPYIIIILI 1

https://m.edsoo.ru/00ada52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
. bubnmoreka [JOK
55 aTOMOB 3J1eMeHTOB [leprnoauyeckoii
https://m.edsoo.ru/00adabbc
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HayKu U npaktuku. /. 1. bubnnorexa [HOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepBurbiit ypok. O000111€HIE 1
P P N bubmuorexa [JOK
58 cHCTeMaTH3alus 3HaHuH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTtponbHas padota Ne4 o reme
59 «Ctpoenne aromMa. XUMHYECKas CBI3EL) bubmorexa LOK
TPOCHHE aToMa, https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka IIOK
61 HNonnas xumMudeckas CBs3b nosmorexa I
https://m.edsoo.ru/00adac34
2 KoBasieHTHas1 monsipHas XuMU4eCKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HEMOMsIpHAS XUMHUYECKast bubnmoreka [JOK
CBsI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubnmoreka [JOK




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

65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC | bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAaHOBUTEIN 1 bubnmorexa [IOK
https://m.edsoo.ru/00adb076
PesepBusblii ypok. O0001I€HIE 1
P 7P EH bubmuorexa [JOK
67 cHUCTEMATHU3alys 3HAHUH 10 TEME 1
https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XuMHUUYECKas CBSA3b»
68 PesepBHrliit ypok. O6o0mienue u | bubnuorexa [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KouunyecTBo 4yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcbl
[Iepnoanueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [HJOK
XUMHYECKHX 3eMeHTOB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XMMHYECKUX AJICMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccugukaius 1 HoMeHKIaTypa | bubnuoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buasl xumMuueckoil CBS3U U THUIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no Teme
5 «IToBTOpeHue u yriayoiaeHrue 3HaHUI 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»
6 Knaccudukanmst xumuaeckux 1 bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubmnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @DakTOpPBI, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOH PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHUYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEIIHHBIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKOU
10 ncconuarmy. CUIbHEIE U c1a0ble bubmmnorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIUil bubnnorexa LIOK
yp peaxtl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubnnorexa LIOK
peA hitps://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIMAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
. bubmuorexa [JOK
13 MpeACTaBICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLIMAIIIHI
14 ITonsaTue o ruaponanse coiei bubmnorexa [IOK
AP hitps://m.edso0.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIs bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «PemieHue skcrepuMeHTAIBLHBIX bubmorexa LHOK
P https://m.edsoo.ru/00addbfa
3a7a9»
KonTponbnas padota Ne2 o teme
bubmuorexa [JOK
17 «DJIEKTPOJIUTHYECKAS TUCCOLIAIINS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO011ast XapaKTEPUCTUKA TAIOTEHOB.
18 XI/IMquCKpHe CB};I?ICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopoa. CossiHast KMCIIOTa, bubnuoreka [IOK




XHUMHUYCCKUC CBOﬁCTBa, IIOJIYyUCHHE,

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

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
. bubnmoreka [JOK
20 «ITonyueHue COJITHOM KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBONCTB»
Brruucnenus no ypaBHEHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX PEaKIIUd, €CITH OJIUH U3
https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
2 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxnenue cepbl 1 €€ coeIMHEHUI bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuoteka [JOK
dbuznyecKkrue 1 XUMUYECKHEe CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
. bubnuotexa [JOK
25 duznyeckue 1 XuMHUYECKHe CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O crloco0a
26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPY’KaoIIeH cpe/ibl COeAUHEHUSIMU
cepbl
7 Brruncienne MaccoBO JOIX BEIXOZA bubmuorexa [JOK
IIPOAYKTa peaKLun https://m.edsoo.ru/00adec8a
28 OO01mast xapakTeprCcTHKa SJIEMEHTOB bubnmoreka [JOK




VA-rpynmel. A30T, pacripocTpaHEeHHE
B IIpupoze, GU3NIECKue u
XMMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

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

. bu6mmoreka [IOK
29 XAMHWYECKHE CBOVICTBA, MOJYUYEHUE U
https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTrueckas padora Ne 3 o reme
bu6mmoreka [IOK
30 «Ilonyyenne aMMuaka, U3y4eHHe ero
. https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCI0Ta, e€ (PU3NIecKue U bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEi
aAMMOHHSI B KQUECTBE MUHEPATHHBIX

32 oOpeHuii. XuMHU4ecKkoe bubmmorexa [TOK
YAOOPEHIIL. . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCJTMHEHUSIMU a30Ta
®ocdop. Okeua pocdopa (V) u

33 @ocgo pHaSI KI/ICJ'I((£)Ta (bQ)I/l:m(qe)CKHe u bubmmorexa [TOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B

34 KaueCcTBE MHHEPAIbHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3HEeHUE TPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 pu E))zle gmﬂiecéle U1 XUMHAYECKHUE bubmmorera [TOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yraepoja, ux Gpusndeckue u bubnnoreka [HOK

XUMHUYECKUE CBOVCTBA.

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




OKosoruyeckue npoodaemsl,
CBs3aHHbIE C OKcuaoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 VYrosibHag KUCI0Ta U €€ COu
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

18 "I[Tomy4yeHue yriieKucioro rasa. bubnnoreka [HOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBaX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoaa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

A1 JKCIIEPUMEHTAJBHBIX 3314 110 TEME bubnuotexa [JOK
«BaxHenne HeMeTabl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS
KonTtpoasHnas padora Ne3 no teme

. bubnuotexa [JOK
42 «BaxHenne HeMeTabl U UX
https://m.edsoo.ru/00aec0e18
COETMHEHUS
OO0mias XxapakTepruCcTUKa XUMHIECKUX
3JIEMEHTOB — METAJIOB.

43 Mertannudeckas CBsI3b U bu6mmorexa [IOK
MeTaJUIMYeCKast KpUCTaJJIMYeCcKast https://m.edsoo.ru/00ae103e
pemérka. @u3n4ecKre CBOMCTBA
METaJIOB
XHUMHYECKUE CBOMCTBA METAJIIOB.

. bu6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH P

HaIpsHKEHUH METAILIIOB

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




OO6mue cnocoObI MOTyYEHUS
MeTayoB. CruiaBel. BerauciieHus mo

45 ABHCHUSIM XMMHYECKUX PEaKIUMN bubmorexa HOK
yp peaiiHi, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
npuMecHu
bu6 OK
46 [TonsiTue 0 KOPPO3UU METAILIOB nommoreka L
https://m.edsoo.ru/00ae1278
b K
47 [lemounbIe MeTaIITBI nommorexa [0
https://m.edsoo.ru/00aec14b2
43 OKcuabl U THAPOKCUIBI HATPUS U bubnnoreka [JOK
Kajinusa https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiimme coe JMHEHUS KaJIbIIMS bubmnorexa [IOK
g H https://m.edsoo.ru/00aec15¢e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAaHUM
57 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmorexa [IOK
yCTpaHEHUA https://m.edsoo.ru/00ac1886
[IpaxkTuueckas padora Ne 6 o reme
53 "YXEcTKOoCTh BOABLI 1 METOIBI €€ bubmorexa LIOK
" a a https://m.edsoo.ru/00aelae8
YCTpaHCHUS
54 N —— bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Kerneso nommoreka 110

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




OKCI/II[BI, THAPOKCUABI U COJIM JKEIIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O000111eHrE U CUCTEMATU3 AL
3HAHHUHN
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME bubnmoreka [JOK
«Baxueiine MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIIUd, €CIIH OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [HOK
COJICPKUT IPUMECH. Bpruncienns https://m.edsoo.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa MPOIyKTa
peakuuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
KonTponbnas padota Ne4 mo teme
62 «BakHenme MeTaJuIbl U UX
COCTMHECHUS
63 BemecrtBa u maTepuansl B bu6mmorexa [IOK
MOBCETHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKPYXaIoIIe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHuu bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011IeHNE U bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O6001IeHNE 1 bubnuorexa [JOK




‘ cucTeMaTru3anusa 3HAHHI

68 PesepBHeiit ypok. O000mICHNE U
CHCTeMaTH3aIlUs 3HAHUH

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

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

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTarTa

1

1.1

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATH

pacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHSTHH: aToM,
MOJICKYJIa, XUMHYECKHI 3JEMEHT, IIPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOpPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAsi W MOJICKYJIIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
DJIEMEHTa B COCJMHCHUHU, MOJSIPHBIA O0BEM, XMMHUYECKAs pPeaKius,
KIaCCU(UKALUSA  PEAKIMA:  PEaKIUu  COCAMHCHUS,  PCaKINH
pa3liOKEHUs, PEAKIMK 3aMCIICHHS, pPEeakuu OOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PEAKIMH, TEIUIOBOW 3(P(EKT peakiuu, pacTBOp,

MaccCoBas 40Jd BEUICCTBA (HpOHeHTHaﬂ KOHL[CHTpaI_II/IH) B paCTBOpPC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATHU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

1.4

1.5

1.6

MCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIUKY JUIsl COCTaBJi€HMS (HOpMYyII
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICH  3aKOHOB  COXpPAHEHUsT MAacChl  BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOTO VYEHHs, 3aKOHa
ABoraapo

OTpeeNsaTh BaJlEHTHOCTh AaTOMOB OJEMEHTOB B  OWHapHBIX
COCIUHCHUAX

KIACCU(PUIIUPOBATh XMUMHUUYECKHWE PEAKIUU (M0 YHUCIYy U COCTaBY

Y4aCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3D (DEKTY)

1.7

1.8

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYK) MAacCChI

BCIICCTB

BBIUUCJIATHE MACCOBYIO JOJIO XHUMHWYCCKOI'O 3J3JICMCHTA I10 (I)OpMyJ'IC




COCIUHECHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTCCTBEHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHue,  MOJCIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxkHeime npeACcTaBUTENN HEOPTaHUYECKUX BEILIECTBY»

2.1

2.2

2.3

24

2.5

2.6

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSTHH: OKCH I,

KHCJ0Ta, OCHOBaHUEC, COJIb

ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPENCIEHHOMY Kilaccy

coeMHeHul no popMynam
KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIINX XUMHUYCCKUX peaKHI/Iﬁ

IIPOrHO3UPOBAThH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IHPOTCKAHHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CleloBaTh MpaBWJIaM TIOJB30BAaHUS XHMMHUYECKOW TIOCYAOH H
1a00paTOpHBIM 000pYZOBAaHHEM, a TaKXKe NpaBWIaM OOpAaIlICHUS C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSMU IO BBINOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO H co61/1paHmo
ra3o00pa3HbIX BEMIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAaCcTBOPOB IIEJOYEH M KUCIOT C TMOMOIIBIO

MH/IMKAaTOpOB (JIakKMyC, (heHOIPTaNCHH, METUIIOPAHXK U JAPYTHUE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIuu

ITo Teme: «llepumommuecknii 3akoH u Ilepmommueckas cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUND)

3.1

PaCKpBIBATG CMBICII OCHOBHBIX XHUMHWYCCKHX TTOHSITHM: AApO aroma,
BHCKTPOHHBIP'I clioit aToMa, aToMHas 0p6I/ITaJ'IB, paanuyc aroma,
XUMHYECCKas CBA3b, IOJIIpHAad W HEMOJISIpHad KOBAJCHTHasd CBA3b,

QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HOH, KA4THOH, 4HWOH,




CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/ILII/IpOBaTB XUMHNUYCCKHE DJICMCHTBI

33

34

ONHKCHIBATh U XapaKTepHu3oBaTh TaOnuuHyio ¢opmy [lepuoanyeckoit
CHUCTEMBbl XMMUYECKHMX DJEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,

«MaJible» U «OO0JIBbIINE) IICPHUOAbL

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANIYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

3.6

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIle
«llepuonuyeckass  cucremMa  XUMHYeCKHX  diementoB  J[.W.
MenpeneeBa» ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUUYECKHX OJJIEMEHTOB (cOCTaB M 3apsja  sjapa, o0lee 4YHcio

QJICKTPOHOB U PACIIPCACICHHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

3.7

ONpeNeNsATh BUJl XUMHUYECKOM CBsi3U (KOBaJeHTHAs W HMOHHAs) B

HCOPraHUYCCKUX COCINHCHHAX

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMUYECKasT PEaKIIU»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TOHSITHH: PpPacTBOp,
ANEKTPOJIUTHI, HEANEKTPOIUTHI, AIIEKTPOIUTHYECKAs AUCCOLMALIMS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XMMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakmum, OKUCITUTEb,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHME, aJUIOTPOIUS,
am(doTepHOCTh, XUMHUYECKass  CBs3b  (KOBaJeHTHAas, HWOHHAS,
MeTaJuIMuecKas), KpUCTAJNIMYECKas peleETKa, CIUIaBbl, CKOPOCTh

XUMHYECKON PEaKUN




1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYECKUX IOHATUH H
HIPUMEHSATh 3T MTOHATHUSA NPU ONMCAHUY BELECTB U UX IPEBPALCHUN
COCTaBJIATh YPABHEHUS HIIEKTPOJIUTHUYECKON IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUU
MOHHOr0 0OMeHa

paCKpeiBaTh CYHIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ITHX PeaKIuii

L.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOM pEeaKIuu

2.1

2.2

Ilo Ttemam: «Hemerayuibl U HMX COE€OUHEHUS» U «MeTalibl U HUX

COCOAUHECHUA»

XapaKTepu30BaTh (OMHCHIBATH) OOIINE U CIICHU(PHUIECKUE XUMUIECKHE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXk/Jas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHU peaxunﬁ, MNOATBCPIKAAOIINX CYHICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBMSX
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CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71abopaTOpHBIM O00OpYyIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBINOJHEHUIO
71ab0pPaTOPHBIX XMMHUYECKHUX OMBITOB MO TOTYYEHUIO M COOMpaHHIO

ra3000pa3HbIX BEIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

NPOBOJUTHh PEAKIMH, TOJATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pasIMYHBIX BELIECTB: PACHO3HABATh OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, wuomuAa, Kapbonar, ¢ocdar, cuaukar, cynbdar,
THIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYEHHBIX METAJUIOB,

IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPax HEOPraHUUECKUX BEILIECTB
ITo Teme: «XHUMHsI U OKpYXKarolIasi Cpear»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IMPUMCHATE OCHOBHEBIC OIICpaluu MBICITUTEITbHOMN JCATCIIBHOCTH —

aHajiu3 MW CHHTC3, CpPaBHCHUC, O606IJ.[CHI/IC, CUCTEMATH3AllUIO,




BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3e€ — JUISI  M3yYECHUS
CBOMCTB BEIECTB M XUMHUYECKHX PEaKIHUH; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaONIOJICHUEe, W3MEpPEHUe, MOJEIHPOBAHUE,

AKCIIEPUMEHT (peaJIbHBINA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenver xumuu. Poiab XxuMuu B >KM3HHM 4YejoBeKka. XHUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTrHoe COCTOSTHUE
BEIICCTB

[TonsTre o MeToAax mo3HaHusi B XuMuu. YncTtelie BemiectBa U cmecu. Crocoobl

paszaeneHus cMecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue dieMeHTbl. CHMBOJBI  XUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IGKyanHO@ YUCHUC

XuMuueckas Q)opMyna. BanenTHOCTE aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrHocurenbHas aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOT0 dJIEMEHTa

B COCAMHCHUN

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsi3p KoM4ecTBa,
Macchl W YHCIAa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam

XUMHUYECKHUX COSIUHECHUM

Pusnueckue U XMMHUYECKUE SABJICHHUS. XUMUYECKas peakius U e€ INPU3HAKU.
3aKOH COXpaHEHHUs MacChl BellecTB. Xumuueckue ypaBHeHus. Kiaccupukanus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY 10, ¢ IpaBUIaMu
paboTel B JabopaTopun W mpuéMamMu OOpalieHus C  J1adOpaTOPHBIM
00Opy/IOBaHHEM, H3y4YE€HHE W OINucaHue (U3NUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEIIECTB, HaOmoneHne Qusnyecknx (IIaBIeHHE BOCKa,
TasHUE JIbJla, paCTUpPaHUE caxapa B CTyIKe, KUIIEHUE U KOHJAEHCAlUs BOJAbI) U
XUMUYECKHX  (TOpeHHe  CBeuYd, [pOKaJMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBUE MeJa C KHUCJIOTOW) SBJICHUHM, HAOMIONEHHE M ONHCAaHuE
NPU3HAKOB TPOTEKaHWS XHMHYECKHX peakuui (pasjiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUJIOM Oapusi, pa3jioXeHue
ruapokcuaa menu(Il) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a C PaCTBOPOM

conu meau(Il), nzyuenue cnocoOoB pazaeneHus: cMeceil (C mMOMOIIbI0 MarHUTa,




2.1

22
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¢wIbTpOBaHMEe, BBHINApUBAHHUE, NUCTHIULALUSA, Xpomarorpadus), MpoBeneHUE
OUYHUCTKH [TOBapEHHOM COJIM, HAOIOIEHHE U ONMCAHUE PE3yJIbTaTOB IIPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIErO 3aKOH COXPAHCHMs MAacChl, CO3JaHUE MOJICIIEU

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxuelimue npeacTaBuTeNIn HEOPraHMYECKUX BEIECTB

Bosnyx — cMech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BemecTBo. HaxokaeHue Kuciaopoja B Hpupoje, GU3NYecKrne M XUMHYSCKUE
cBorictBa (peakumu ropenus). Oxcunpl. [Ipumenenue kucimopona. CrocoOb
MOJy4eHUsT KUCIOpoJa B J1ab0OpaTopuud W MPOMBINIICHHOCTH. KpyroBopot

Kucioposa B mpupojie. O30H — aioTporHas MoaupuKanus KUCIopoia

TemnoBoit 3hekT XUMUIECKON peakiuu, TEPMOXUMHUECKUE YPAaBHEHHUSI, IK30-
U DHJIOTEPMUYECKUE PEaKIK. TOTUIMBO: yTOJIb U METaH. 3arpsi3HEHUE BO3/AyXa,
yCHIIEHHE TapHUKOBOTO 3(pdeKTa, pa3pylieHue 030HOBOTO CII0s

Bonopon — anemeHT u mpocrtoe BeuiectBo. HaxoxneHue Bogopoaa B IpUpOJE,
¢dbusnueckre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnorse! u conu
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MossipHbIid 006EM Ta30B. Pacy€Thl Mo XUMHUYECKUM YpaBHEHHSIM

2.5

2.6

®usnyeckue CcBoMcTBa BOoAbl. Boma kak pactBopuTens. PacTBOpBL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTB BEILECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpoB B IpupoJe M B KHU3HHM denoBeka. Kpyrosopor
BOABl B TMpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJIHBIX BOA

Knaccugukanus Heopranmueckux coequHeHunidt. Oxcuabl. Knaccugukarus
OKCHJOB: cojeoOpasyomue (OCHOBHbIE, KHCIOTHbIE, am{QoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcunoB. Pusndeckue M XUMHUUECKUE

CBOICTBa OKCHAOB. [losryueHne okcuoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHUM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHui. Pu3nyeckue U XUMHUYECKHUE CBOWCTBA

ocHoBaHMU. [TonyueHre ocCHOBaHUI

2.8

2.9

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHYECKHE CBOMCTBA KHUCHOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HonyquHe KHCIIOT

Comu. Homenknarypa coneil. ®u3znyeckue M XMMHUYECKHUE CBOMCTBA COJEH.

[Tomyuyenue conen




2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[PIHGHPIFI

2.11

3.1
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XVUMUYECKUH  JKCHEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COACpHKAHUS
KHCJIOpO/a B BO3JyXe, IOJy4YeHHE, COOMpaHMe, pacllo3HaBaHUE U H3Yy4EHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIOM U
YCJIOBHSI BOBHUKHOBEHUS U IIPEKpallleHus] ropeHus (1moxkapa), 03HaKOMIICHHE C
oOpa3lilaMd OKCHJOB U ONHCAHHE WX CBOWCTB, IOJy4CHHE, COOWpaHHeE,
pacrio3HaBaHME U M3Y4YEHHME CBOWCTB BOJOpoJa (rOpeHue), B3auMojeicTBue
Bozopoaa ¢ okcugoMm Meau(Il) (BO3MOXKHO HUCTIOIB30BAHKME BHIEOMATEPUATIOB),
HaOmrofeHne oO0pa3lloB  BEIIECTB KOJMYECTBOM 1 MOjb, HCCIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C ONpPENENEHHON MAacCOBOM J10JIell pacTBOPEHHOIO
BELIECTBA, B3aMMOJEUCTBUE BOJbl C MeTaJyIaMU (HaTpUeM U KajbIHEM)
(BO3MOXKHO HCIIOJIb30BaHME BMJEOMATEpUANIOB), OIPENEICHUE pPAaCTBOPOB
KUCJIOT U 1IEJOYed C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAHUE 00pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUs
OKpacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJI0YeH, Hu3ydyeHue
B3auMojieiictBua okcuga meau(Il) ¢ pacTBOpoM cepHOM KUCIOTBI, KUCIOT C
METaJUIAMM, PEaKIUH HEUTPpaIU3alliH, I1I0Jy4YEHNE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOT0 MeTajyla JApYyrdM U3 pacTBOpa COJIM, peLIeHue
HKCIIEPUMEHTAJIbHBIX 3a/a4y 1o TeMe «BakHelnue kiacchl HEOPraHMYECKUX

COEIMHEHUI

[lepunonnueckuii 3akon u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMoB. XUMUYeCcKas CBs3b. OKUCITUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[TepBble MOMBITKM KiIacCH(UKALUU XUMHUYECKMX d3JeMeHToB. IlonsTue o
IpyMNIax CXOIHBIX 3JIEMEHTOB (ILENIOYHbIE U IIEOYHO3EMENIbHbIE METaJlbl,
raJIOreHbl, MHEPTHBbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUIBI U THAPOKCHUIBI

ITepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX ds1eMeHTOB [1.1.
Meneneesa. Kopotkonepuoanas )51 JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoanueckoit cucrtembl XuMuueckux dnemeHTtoB [[.M. Menneneesa.
Ilepuponbr u rpynmnel. @U3HYECKUI CMBICT TOPAJIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpyuribl 3JICMCHTA

CTpOCHI/Ie aroMoB. CocTaB aTOMHBIX AACP. H30TO0MEI. 9HCKTp0HLI. CTpOCHI/IC

SJICKTPOHHBIX 000JI0OYEK aTOMOB MIEPBBIX 20 XMMHYECKHX DJIEMCHTOB
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3.5

Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO

AJIEMEHTa Mo ero nosoxxenuto B [lepuoanyeckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpYyIIaM M TEPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XMMUUYECKUX
AJIEMEHTOB JUIsl Pa3BUTHs Hayku W npaktuku. .M. MenneneeB — y4€HbIA U

rpaxxiaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIpHAs)  CBA3b.

DIIEKTPOOTPULIATENLHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBS3b

3.6

3.7

Creneub okucieHus. OKHCIUTECIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. HpOLIGCCBI

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHEe OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMMOJEHCTBUE THUIAPOKCHAA LMHKA C pPAacTBOpaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_lI/Iﬁ (ropeHHe, pC€aKluu pa3jIOKCHUA, COGI[I/IHCHI/IH)

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

BemectBo 1 xumuueckas peakuus. [ToBropenue

1.1

[Tepnonnueckuit 3axoH. Ileproanyeckas cuctema XuMU4eCKuxX demeHToB J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTM B H3MEHEHHU CBOICTB
XUMUYECKHX DJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kaiuus, KaIbIUi U HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOXKEHUEM dJeMeHTOB B llepuomnueckon

CUCTEMC U CTPOCHUCM NX AaTOMOB

1.2

CrpoeHne BemecTBa: BHABI XMUMHYECKOM CBs3U. THIBI KPHUCTAUNIMYECKUX
PEETOK, 3aBUCUMOCTDh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHU4eckoil csa3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYECKHX
BELIECTB (MEeXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCAUHEHUH,

TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Krnaccudukanys XuMu4eckiux peakiuii Mo pas3anyHbIM IpHU3HaKaM (10 YHUCITY U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIECTB, MO TEIUIOBOMY 3(dexty, mo

H3MCHEHHIO CTCIICHEH OKMCICHHS XUMHUYECKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




1.4

[0 YYacTHIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluuy,

TEPMOXUMHNYECCKNEC YPAaBHCHU. Ilonsrue o CKOpPOCTH XHMHYECKOM pC€aKuu

[Tonsite 006 oOpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKHX peakuusax. [lonsTtue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusax. [[oHaTHe 0 XMMUYeCKOM PaBHOBECHH.
@akTophl, BIUAIOIINE Ha CKOPOCTh XUMHUYECKOW peakUUd U TOJO0KEHHE

XUMHYCCKOI'O paBHOBECUSA

1.5

1.6

1.7

2.1

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C UCIOJIb30BAHUEM METOJa

OJICKTPOHHOI'O OajnaHca

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Kartunonsl, annonsl. MexaHu3M JUCCOIMAIIMN BEIIECTB C PA3JIMUYHBIMU BHUJIAMU
xumHu4deckoi cBs3u. Ctenenp quccouuanuu. CUIbHBIE U clla0ble SJIEKTPOIUTHI.
Peakiuu nonHoro obmeHa. YcClIOBUSI MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
MOJIHbIE W COKpalI€éHHbIE HWOHHBIE YpaBHEHMs peakuui. CBoiicTBa KHCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHUN 00 3JIEKTPOJIUTUYECKON

Aucconuanuu. KauecTtBeHHBIE pC€aKluu Ha NOHBLI. ITonsatue o TUaApOJIU3C coJjieit

XUMHU4eCKUi OKCIHCPUMCHT: O3HAKOMJICHUC C MOACIIKIMU KPUCTATNIMYCCKHUX
PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB M HEeMeTauioB (rpadura u
ajMasa), CJIO0KHBIX BEHIECTB (XJIOpUIA HATpPHUs); HUCCIEAOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHUMHYECKOW peakluud OT BO3JACUCTBUS pPAa3IMUHBIX (HaKTOPOB;
WCCIIE/IOBAaHNE  DJIEKTPONPOBOJHOCTA  PAacTBOPOB  BEIIECTB,  Ipolecca
JTUCCOLMAIMU  KHUCIOT, WIeno4Yed U coiel (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs PeaKlnii HOHHOTO oOMeHa (00pa3oBaHUe OCaJiKa, BhIIETICHHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX peaklnii (TOpeHHe, PeaKkIuh Pa3lIoKEHUs, COCIUHEHUSs);
pacro3HaBaHUe HEOPTAHWICCKUX BEIIECTB C TTIOMOIMIbIO KAUeCTBEHHBIX PEAKITUi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamisl 1 UX COeIUHEHUS

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKME CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozelicTBUE C MeTaljlaMH, HeMeTajulaMH, IiefodamMu). XJIOpOBOJIOPOA.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIy4YCHHUEC, IPUMCHCHHC. Z[eﬁCTBHe




2.2

XJI0pa ¥ XJOPOBOAOPOJA HA OPraHU3M 4YeloBeKa. BaxkHelme XJIopuabsl U UX

HaXOXICHUEC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHn oKuciaeHus. CTpoeHne u (hU3nUecKue CBOMCTBA
MPOCTBIX BEUIECTB — KHUCJIOPOAAa M Cepbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHCIIOpo/ia U cepbl. XUMHMUECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NISCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpencTaBHTENs Kiacca KUCIOT W crenuduaeckue). XUMHUIECKUE
peakiuy, JeKalre B OCHOBE MPOMBIIUICHHOTO Croco0a IMOJyuyeHHs] CepHOU
kucnotel. [lpumenenue. Conu cepHOM KHCIOTHI, KayeCTBEHHAsl peakuus Ha
cynb(ar-uoH. HaxoxkmeHnue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUUYECKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COCIMHEHUSIMU cepbl (KUCIOTHBIC JTOXKIIH,

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

2.3

OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEeHUE B IIPUPOJIE,
¢usnveckne u XUMUIecKnue cBoiictBa. KpyroBopor a3ora B npupojae. AMMHAK,
ero (u3MYecKue W XMMUYECKHE CBOMCTBa, MojdydyeHue u npumeHenue. Comu
aMMOHHS, HX (u3nyeckMe ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KayecTBeHHast peakuusi Ha HOHbI aMMOHMs. A30THas KUCIOTa, €€ MOJyuyeHHe,
(dbuzmvyeckne W XUMHUYECKHME CBOMCTBa (0OIIME Kak MpeJACTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIeH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpeabl COETUHEHUSMH a30Ta (KHCIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3yXa, MOYBbI

1 BOJJOEMOB)
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®docdop, amnorponHele Mogudukauu docdopa, puzndeckue U XUMHUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHUYECKHE CBOMCTBa, monydeHue. lcnomb3zoBaHue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapakrtepuctuka syeMeHToB I[VA-rpynmbel. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaAIMK, paclpoCcTpaHeHHEe B MpUpoae, (U3HUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriaepona B npupoae. OKcuasl yriepona,
nux (1)I/ISI/IV-IGCKI/IG U XUMHUYECKHUEC CBOI)IICTBa, )ICfICTBI/IG Ha JXUBBIC OpPraHU3MBbI,

MOJIYUCHUC U ITPUMCHCHHC. DKOJIOTHYECKHUE HpO6JIeMBI, CBA3aHHBIC C OKCHUJIOM




yraepona(IV); rumoresa rino06agbHOrO MOTEIUICHUS KJIMMaTa; TMapHUKOBBIN
3¢dexT. YrompHas Kuciora M €€ colM, UX (QU3NYECKUe M XUMUYECKHE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuusi Ha KapOOHaT-
noHsl. Vcnonp3oBaHue kapOOHATOB B OBITY, MEAMLMHE, IIPOMBIIUIEHHOCTH U

CEJILCKOM XO3SICTBE

2.6

2.7

[lepBoHauaIbHBIE TOHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COCIMHEHHSIX
yriepona (MeTaH, 3TaH, JTWJIEH, AaleTHJCH, STaHOJ, TJHIEPHUH, YKCyCHas
kuciora). Mx cocraB M xumuueckoe crpoenue. llonstue o Ouonormvecku
BO)XHBIX BEIIECTBAX: >Mpax, OeslKax, yrieBoJax — M HX pPOJU B KHU3HU
4yenoBeka. MarepuaabHOe €IMHCTBO OpPraHMYECKHMX UM HEOPraHMYeCKHX

COCTUHEHUN

Kpemuuii, ero ¢usnyeckue © XUMHYECKHE CBOWCTBA, TMOJIYYCHHE U
npuMmeHenne. CoeMHEeHUs KpeMHHS B mpupojae. OOmme mpenctaBicHHus 00
okcuzae kpemHus(IV) u kpemuueBoii kucinore. CUIUKATHI, UX UCHOJIB30BaHUE B
OBITY, METUITMHE, MPOMBIIIUICHHOCTH. BaskHEHIIEe CTPOUTEIHHBIC MATEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOoH, keye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BaHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCZIHGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJISHOM KMCJIOTBI; IPOBEIEHUE KaYeCTBEHHBIX PEaKIMi Ha XJIOpUA-
MOHBl W HaOJIOJIEHWE IPU3HAKOB HX INPOTEKAHUS; OIMbBITHI, OTpPa)Karollhe
¢u3nyeckre U XMMUYECKHe CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasllaMH XJIOpUIOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3lamMM cepbl U €€ COEeJUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHHWE BHUJEOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
o0yriMBaHUs caxapa MoJl JACHCTBUEM KOHLIEHTPUPOBAHHON CEpHON KHUCIOTHI;
U3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBI€HHOW CEPHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyabpaT-uoH U HaONIoJeHHEe NpHU3HaKa eé
MIPOTEKaHMs; O3HAKOMIIEHHE C (PM3NUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
COEIUHEHUI (BO3MOXKHO HCIIOJIb30BAaHME BMJIEOMATEPUAIOB), O0pa3lamu
a30THBIX U (ochHOPHBIX yAOOPEHMI; TOTyUeHne, COOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB aMMHaKa; IPOBEJCHHE KaueCTBEHHBIX pEaKIHil Ha HOH
aMMOHMSI U (Qocdar-uoOH UM U3yueHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHOM a30THOI KHCJIOTHI C MEIbIO (BO3MOYKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIUTMYECKHX
pemiérok anmasa, rpaduta, ¢yiiepeHa; O3HAKOMJIEHHE C  IPOLIECCOM

az[cop6u1/11/1 paCTBOpéHHBIX BCIICCTB AKTUBHUPOBAHHBIM yrnéM )51 yCTpOﬁCTBOM




MPOTHBOra3a; MOJy4YeHUE, coOMpaHMe, PACMO3HABAHWE W W3YYECHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEACHHWE KAauyeCTBEHHbIX pEaKUMH Ha KapOoHaT- H
CWJIMKAaT-HOHBbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHHE C
IPOAYKLUHMEH CUIMKAaTHOM NPOMBIIUIEHHOCTH; DPELIEHUE SKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «Ba)kHeNIe HeEMETAIIIBI U UX COSAUHEHU

Mertamisl 1 uxX COCIUHCHU A

3.1

OO01mmas xapakKTepUCTUKA XMMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojnoxxenus B llepuoamdeckoid cucreme xXuMuueckux oanementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaIIOB. MeTaiinyeckas CBsi3b U
MeTa/UTMYecKass KpUCTAUTMYeCKassh pemérka. ODJIEKTPOXMUMHYECKUU  psif

HaIpsHKEHUH METaJUIOB

3.2
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duznyeckue U XUMHUYECKUE CBOICTBa MeTa/uioB. O0Imue crocoObl MOIyYeHUs
MmetaiioB. [ToHsATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CrutaBsl (CTalb, YyTyH, JIOPATIOMAHUN, OpOH3a) U MX IPUMEHEHHE B

6BITy H IIPOMBIINIJICHHOCTH

[lenouynsle Merauibl: nosioxkeHue B Ilepuoauyeckoil cucreMe XUMHUYECKHX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaX0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbI U
TMJIPOKCUABl HaTpus U Kaius. [IpuMeHeHHe MIeOYHbIX METaJUIOB U HUX

COEIUHEHUN
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Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJdblIMH:  TOJIOKEHUE B
[Tepuonnueckont cucreme xuMuueckux 31ueMeHToB JI.J1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3nyYecKue U XUMHUYECKHE CBOMCTBA
MarHus M Kaiplus. Baxkuelinue coequHeHus Kaiablusa (OKCHJI, THIPOKCHI,

comu). JKEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmoMuHUI: TIONOXkeHue B llepuoanmyeckoil cucreMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; cTpoeHHME aroMa; HaxoxaeHue B mpupoae. dusmyeckue u
XUMHYECKHUE CBOMCTBA aIOMHHUS. AM(OTEPHBIE CBOMCTBA OKCHIA U THIPOKCHIA

AJTFOMHUHHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMeHToB J[. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXIECHHE B mOpupoje. Pusndyeckue Hu
XUMHYECKHE CBOMCTBa jkene3a. Okcuipl, THApoKcHAbl U conu skenesa(ll) u

xenes3a(lll), mx coctas, CBOMCTBA M TTOJTyICHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C O6p33HaMI/I METAJJIOB M CIIJIaBOB,

ux (pI/ISI/ILIeCKI/IMI/I CBOﬁCTBaMI/I; HU3YYCHUC PC3YJIbTATOB KOPPO3WU MCETAJIIIOB




(BO3MOXKHO HCIIOJIb30BAaHHUE BHJIEOMATEPHAJIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUS OKCHJA KalblUsi W HaTpus C BOAOHM (BO3MOXKHO
KCIIOIb30BaHUE BHJIEOMATEPHAIIOB); HCCIICIOBAHME CBOMCTB ECTKOW BOJBL;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJIb30BaHHE
BHJIEOMATEPHAIIOB); MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI
(Marams, Kajblus, amroMuHus, nuHKa, sxkeneza(ll) m sxemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKpAIIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO — KCIIOJIb30BAaHME  BUJCOMAaTEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHUHHS W THIPOKCHUIA
LIMHKA; PEIIeHUE HKCIIEPUMEHTAIIbHBIX 3aJa4 110 TeMe «BaxHelmue MeTauibl U

nX COCAUHCHU A

XHMHMS M OKpYXKarolas cpena

4.1

4.2

HoBeie maTepuanbsl u TexHojoruu. BemecTtBa u mMaTepuanbl B MMOBCEAHEBHOM
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIECTB U
XUMHYECKHX peakiuii B ObiTy. IlepBas momois NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ JKOJIOTMYECKOW  TIPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromien cpeapl [1/IK. Ponp XuMun B pelieHUH 3KOJIOTMUECKUX MPOOIeM.
[IpupoHble HCTOYHMKH YTJIEBOAOPOAOB (yrojb, MPUPOIHBIA ra3, He(Th),

MIPOIYKTHI UX MEPEPaAOOTKH, UX POJIb B OBITY U IPOMBIIUICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3Yy4YCHHC 06pa3u03 MaTepHuajIOB (CTCKHO, CIIJIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)




IPOBEPSIEMBIE HA OI'D ITO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedoOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBLIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMmMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HAyKM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyJIbTYphl M IPaKTHYECKON
JeSITEIbHOCTH YEJOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJb30BaTh MOACIHN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHUSAX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpHUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U c/eNaTh OCO3HAHHBIM BBIOOP XMMHU Kak NPOQUIBHOIO MpeaMeTra

MIpH NePEX0/i€ Ha YPOBEHb CPEHETO 00111ero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHMX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUYCCKUX 3H3HHI71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XWMHUUYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAA U
HEOJHOPOAHAs CMECh, OTHOCHUTENIbHbIE aTOMHasi M MOJIEKYJIsipHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKkuMs, peakuuH COEOUHEHHUS, PEAKIMHU Ppa3JIOKEHMS, pEeaKuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MaccoBas IO XMUMHUYECKOIO
AIIEMEHTA B COEAMHEHUH, MacCOBast JI0JISl U MPOLEHTHAs: KOHLIEHTpaLUs

BCIICCTBA B paCTBOPEC, AAPO aTOMa, 3HeKTp0HHLII>i cion aTroMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHAS U HETIOJIApHAsT
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METANIMYECKas  CBA3b,
KpUCTa/LIM4ecKass pemeérka (aToMHasi, MOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs ~ JUCCOIMALMS, pPEaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJIb, OKHCICHHME W  BOCCTAHOBIEHHE, DIJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIE pEaKIuy,
CKOpPOCTb XMMHYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI
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OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOPUHU XUMUHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
Bnagenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

YMEHHE MPAaBUIIBHO UCIIOIH30BATh N3yUCHHBIE BEIIECTBA I MAaTePHAIIBI
(B TOM uymciae MHUHEpaJIbHBIE YIOOpPEHHS, METaIbl M CIUIaBHI,
NPOAYKTHl TEpepadOTKM MPUPOAHBIX HCTOYHUKOB YIIICBOJOPOIOB
(yrasi, mpupoAHOTo Trasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHHS JKUPOB, OCIKOB, YIIEBOJOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB
U XMMHYECKHUX TPOIIECCOB HAa OPTaHWU3M YeNIOBEKa M OKPYKAIOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB
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HaJIMuue OMbITa pabOThl C Pa3IMYHbIMM MCTOYHHMKAMM HH(OpMaLUU
N0 XUMHMM (Hay4yHas M HAy4yHO-NOIMYJISpHAs JMTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 BE€HOIECTBAX, HX
MMPEBPALICHUAX u MMPAKTHUICCKOM MNPpUMCHCHUU )51 YMCHUC

MCIIOJIb30BaTh €€ JUIsl pelIeHns yueOHO-1103HaBaTEeIbHbBIX 3a/1a4

BJ'Ia)IeHI/Ie OCHOBaMH ITOHATHHHOI'O arrmapara U CHMBOJIMYECKOT'O

A3bIKa XUMHH IJIs1 COCTABJICHUS (bOpMYJ'I HCOpPTraHNYCCKUX BCHICCTB,




YpaBHEHUN  XMMMYECKUX  pEakLMi; OCHOBAMU  XHMHYECKOU
HomeHksatypsl (IUPAC u TpuBHanbHOI)

VYMmenne OOBICHATL CBS3b MOJIOKEHHS DJIEMEHTa B HCpHO,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB MW 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEICICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX TMEPHOIOB, KU U KaJIbIIHS
[IpencraBienue 0  MNEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (pafuyC aTroMma, 3JIEKTPOOTPULATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOXKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYIIax) v 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XHMUYECKHE JICMEHTEI

7.2 HEOpraHUYECKUE BEIIeCTBa

7.3 XUMUYECKHUE PEaKIINN

8 YMeHue ornpenensiTh:

g1 BAJICHTHOCTh U CTETNEHb OKHCIICHUS] XUMHUYECKUX DIJIEMEHTOB, 3apsl

' HOHA

g2 BHUJI XHMHMYECKOM CBA3M M THUN KPUCTAUIMYECKOM CTPYKTYphl B

. COCIMHEHMAX

8.3 XapakTep cpe/ibl B BOJHBIX PacTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBHUTEH

9 YMeHne xapakTepru3oBaTh (U3MUECKHUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,

9.1 KpeMHHM, a3oT, ¢ocdop, cepa, XJOp, HATPUN, Kaaud, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIE30)
CIOXHBIX BEIIECTB, B TOM UHCJIE€ HUX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHIBI M THIPOKCHIBI

92 metaioB [-IIA rpynn, amromunusi, menu (II), nunka, xeneza (II u

' I1I), okcunpr yriuepona (I u IV), kpemuns (IV), azora u pochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHcTas, a30THas,
dbocdopHas, yrojibHas, KpeMHHEBasI KHCJIOTA U UX COJIH )

9.3 MPOTHO3UPOBAaTh M  XapaKTEpU30BaTb CBOMCTBA  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOICTBA M3yYEHHBIX KJIACCOB
' (TpyII) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKTIAIOIIUX EHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BIYUCIATH (IPOBOUTH PACUEThI):
11 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MaccCy, 00beM Ira30B
114 [0 YpaBHEHUSM XHMHUYECKUX pPEaKIUil U HaXOAUTh KOJINYECTBO
' BEIIIECTBA, 00BbEM U MACCY PEareHTOB UITM MPOIYKTOB PEAKIIHHI
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro TO3HaHuUA  (HaOIOlIeHUE,
121 U3MEpEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) NIPH U3yUECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEHHE CPOopMyIHpoBaTh MpobieMy u
MPEAJIOKUTH MYTH €€ PEIICHUS
122 Oe3omacHoil pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMHYECKON
' MOCYJI0¥ M J1a0OpaTOPHBIM 000PYA0BAHHEM
MpaBUjIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMHU, HCTIOIb3YEMbIMHU
B TMOBCEHEBHOM >KM3HU, TIPABUIIAaMU MOBEACHUS B LIEJSIX cOepekeHus
193 3JI0POBbSl U OKPYKAlOIIEW MNPUPOAHON Cpelbl; MOHMMAaHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHS Ha >KHUBBIE OPTraHU3MBI OMPEIeNEHHBIX
BEIIIECTB, CMIOCOOOB YMEHBIIICHUS] W TPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanmume nmpakTH4YecKUX HaBBHIKOB TUIAHMPOBAHUS M OCYIIECTBICHUS

13.1

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

HU3YYCHUC U OIMCAHUC (I)I/I3I/ILICCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHC

C q)HSPILIeCKI/IMI/I nu XUMHNYECKUMU SIBJICHUAMMU, OITBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEaKLIUM

13.2

U3y4eHHe CIIOCO00B pa3jeeH s cMecel

13.3

[IOJIyYeHUE KHUCIOpPOAA M HW3Y4YEHHME €ro CBOICTB; IOJIy4EHHE
BOJIOPOJIa U U3YUYEHHE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJel

pacTBOPEHHOIO BeLIeCTBa

MIPUMEHEHHE WHIUKATOPOB (;mrakmyca, METHJIOpaHkKa n
denondranenna) ans ONpeNeNeHHUS XapaKTepa Cpelbl B PacTBOpax
KHCJIOT U IISJI0YeH

WCCIIC/IOBAHUE U ONHMCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIAMH METAJVIOB,  PAaCTBOPUMBIMHU 51 HEPACTBOPUMBIMHU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBHITECHEHHWE OJHOTO MeTaula JAPYyruM M3  pacTBOpa  COJH;
ucciaenoBanre aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHHHS U

MUHKA

13.7

13.8

pelIeHre IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COEIMHEHUI; «DIEKTPOIUTHYECKAS
aucconuanusny; «BaxHelmue HeMeTalUIbl W HUX COECIUHEHUS,

«Baxueiinne MeTalIbl M UX COSIUHECHUI

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHME  TMPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cynedar-, ¢ocdar-, KapOoHaAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MarHusl, KaJbII¥s, aFOMHHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYMmeHnue:

14.1

14.2

NpEACTAaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITMPUYCCKUE
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCKAY PCAJIbLHO Ha6J'IIOIlaeMBIMI/I XUMHUYCCKHUMU
SABJICHUSAMHA H IMPONLECCaAMH, IPOUCXOOAINIUMA B MaKpO- 1 MUKPOMUPE,

0OBACHSITH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




INHEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOoMBI U MOJICKYJIBL. Xumudeckue daeMEHTH. CHMBOJIBI  XUMHYECKHX
3JICMCHTOB. HpOCTBIC " CJIOXKHBIC BEUICCTBA.
Xumuaeckas (I)OpMy.]'Ia. BanieHTHOCTh aTOMOB XMMHYECKHX dJIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHAsg Macca. MaccoBas 701 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHUU

1.5

1.6

KonumaectBo BemecTBa. Monb. Momnsipaas Macca. MousipHblld 00BEM Ta30B.
B3anmocBsI3b KOIMYeCcTBa, MACChl U YHMCIIa CTPYKTYPHBIX €IMHUI BEIIeCTBA
Ou3nyecKkue U XUMUYECKUE sBIIEHUS. XHUMHUYECKas peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHUs1 MaCChl BEIIECTB. XUMUYECKUE YPABHEHUS

[Tepuoanueckuii 3akoH u Ilepuoguyeckas cucteMa XUMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucrema XuMu4eckux snemeHTos J[.M.
Menneneesa. Ilepuoast u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€pHOJa U I'PYyIIIbl 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX sjaep. M3otombl. DnexTpoHsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHUYECKHX 3JEMEHTOB

Ilepnonnueckoii cucrems! /.M. Menneneena

2.3

BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XHUMHUYCCKHUX 3JICMCHTOB MEPBLIX Tpex
NnepruoaoB, KaJivid, KaJIbIUA (pazu/lyca aTOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTANIMYCCKUX CBOfICTB) n HX COGI[PIHGHI/IP'I B
COOTBCTCTBHH C IIOJOXXCHHUEM DJJICMCHTOB B HepHOI[I/I‘{eCKOﬁ CHUCTEME U

CTPOCHUEM HUX ATOMOB

3.1

Crpoenue BelecTBa
Xumuyeckasi cBsizb. KoBaneHTHas (ToNsipHass M HEMOJSpHas)  CBA3b.
SJ'IGKTpOOTpI/IHaTeHBHOCTB XUMHUYECCKUX JJICMCHTOB. Hounnasn CBS3b.

Meramnudeckas CBI3b




3.2

Tunel KpUCTAIIMYECKUX PpEIETOK (aTOMHasl, HOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKH M BHUIA

XUMHUYECKON CBA3U

4.1

4.2

Baxueiie mpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uxX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTEepHBIC) u
HecoeoOpa3yroiye; OCHOBaHHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOACOAepKale u  OECKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPOa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUs

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiud, Marovusd U KaJlbOWsdA, aJIOMHUHUA, JKCIIC3a. SHCKTPOXHMHHGCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJI0OB

duszndeckrue U XMMHYECKHE CBOMCTBA BOOOPOIHBIX COCI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHUYECKHE CBOICTBa OKCHI0B HemeramioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusi(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MeTtamwioB [A-IIIA rpymn, munka, mequ(ll) u
xene3a(Il, III). [TomyueHnne okCHI0B METANIIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIAPOKCHIOB (Ha mpuUMepe
THAPOKCUIOB  allOMUHUS, JKene3za, UuHKa). [lomyuyeHume ocHOBaHuil U
aM(pOTEPHBIX THAPOKCHJIOB

OO0ue XMMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOJHON, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOM, KpeMHHEBOH, yroiapHOW. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tonyuyenne kucnor

OO6ume xuMHuyeckre cBoiicTBa cpenux coneil. [lomyuenue comneit

HOJIy‘{CHI/IC, CO6I/IpaHI/IC, pacio3HaBaHue BOAOpOO4d, KHUCIOpOJda, aMMHAKa,

YTJIEKHCIIOTO Ta3a B JIAb0OpaTopuu

4.11

[Toryyenne amMMuaka, cepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01Iue

CITIOCOOBI TMOJIYUCHUA MCTAJJIOB




4.12

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakuuid MO pa3IMyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIMX B pPEAaKLMU BELIECTB, 0 TemioBoMy 3¢ddekry, mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

54

5.5

TennoBoil 3 heKT XUMHUUECKON peakui, TEPMOXHUMHUYECKHE YPaBHEHUs. DK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMHUECKUE YPaBHEHMSI
OKUCIUTEIBHOBOCCTAHOBUTENbHbIE peakui. OKHUCIUTEIN U BOCCTAaHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBICHHSA.  JJEKTPOHHBIA  OajaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIBHOM peakuu

Teopust aneKTpoIUTHYECKON nuccoruanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HE3JIEKTPOIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUAIN
Peakuuu moHHOro oOMeHa. YcCloBHs MPOTEKAHUS PEaKUUH HOHHOTO OOMEHa,

IIOJIHBIE Y COKPAIIEHHBIE MOHHBIE YPABHEHUS PEaKIIMN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jgabopaTopuu u OBITY.

HepBas[ ImoMoump IMMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XHWMHYECKOE 3arpsi3HEHUE OKpYy’Kalolled cpedbl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHTpauus BemiectB (ITJK). Ponp xumum B
pELICHUH HKOJOIMYeCKMX MpolieM. VYcCuieHHe MapHUKOBOro »Qdekra,

pa3pyiieHne 030HOBOT'O CIIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposia, KpeMHHUSI U UX COETMHEHUH B
OBITY, MEIWIMHE, TPOMBIIUICHHOCTH W CEIbCKOM xo3siicTBe. [IpumeHenue
METaJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHMHA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH UX coeanHeHui. [IoHATHE 0 KOPpO3UH METaJIOB, OCHOBHBIC

CITOCOOBI 3alUTHI KX OT KOPPO3UU

[IpupogHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, He(DTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OPraHnvdcCKrNX BEIIECCTBAX KAaK O COCAWMHCHUAX
yriepoaa (MCTaH, OTaH, 3TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAasA KI/ICJ'IOTa).
ITonsaTre 0 OMOIOTrMYECKH BaKHBIX BCHICCTBAX: XHpaAX, 6em<ax, YIIIEBOJax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o popmynamM XUMUYIECKIX COCTMHEHUHN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPABHCHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

» Xumust: 8-if kimacc: 0a30BbIi YPOBEHb: YUCOHHK; 5-€¢ U3TaHMUE,
nepepabdotanHoe, 8 kinacc/ 'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

» Xumus, 9 knace/ ['abpuensu O.C., Octpoymos WU.I"., Cnaakos C.A.

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

Xumus : 8—9-e kiacchl : 0a30BbIM YPOBEHD : METOIMUECKOE TTOCOOUE K
yueOnukam O. C. I'abpuensana, U. I'. OctpoymoBa, C. A. Cnaakosa / O. C.
INabpuensn, C. A. CnankoB. — 4-¢ u3f., nepepad. — Mocksa : [Ipocserenue,

2022. — 80 c.
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