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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeAepaqbHON padoyeil mnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBarteNibHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1mo Xxumuu Oa€T TPEACTABICHHE O LEJAX, OOIIeH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MPEeIMETHOE coJiepKaHue,
MpeaycMaTPUBAET paCIpENEICHUe €ro Mo KilaccaM U CTPYKTYpUPOBAHHUE IO
pazmenaM MW TEeMaM MpPOrpaMMbl O XHMHUH, OIpPEETsEeT KOJUYECTBEHHBIE U
Ka4ueCTBECHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYE€TOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuyu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPEeOOBAHUM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIe U3yueHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOM JEATEIBbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOTr 0 Co/IepKaHusl.

3HaHWE XWMHH CIY>)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PCHHUS
oOy4aronierocsi, €ro MpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO

posib WrpatoT (GopMUpPyEeMbIe XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUIX



DPHEPTUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0IeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUYCCKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30aCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS |
bopMHpoOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATBEHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (pOpMHUpOBaHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOy4YaromMxcs, HABBIKOB HX CaMOCTOSITEJIbHOW Y4EOHOW JCSTENbHOCTH,
AKCIEPUMEHTANIHBIX M HCCJIEIOBATEILCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM IeSITENLHOCTH;

3HAKOMHUT CO CHENU(UKON HAay4YHOrO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
I[EJTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTU 00YYaIOIUXCS;

criocoOCcTBYyeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3oBaHue 00yJaIONUXCSl.

JlanHble HampaBiieHUs B OOYYEHHM XHMHHM OOECHEUYMBAIOTCS CHEelU(pUKON
collepKaHusi  y4eOHOTO  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAarormuecKu
aJIanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XUMHH Ha OMPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHusl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI TEPBOHAYAIBHBIX TOHATHUM XWUMHUU, OCHOB
HEOPTaHMYECKOM XHUMHH U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSATUH
OPraHUYECKON XUMMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(PopMHUpOBaHA Ha OCHOBE
CUCTEMHOTr0 moaxoja k €€ uzydeHuro. CojepKaHue CKIIQJbIBACTCSI U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHYECKOU

peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO IPHUHIMUITY



MOCJIEIOBATEBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBlieHUH 00 3IEKTPOJUTHYECKON JIMCCOIMAIMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XUMHHM NPOUCXOIUT C HPUBJICYEHUEM
3HAHWM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyXaroluid Mupy,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHHI OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XMMHUYECKHX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
NpUOOIICHUH K HAyYHBIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMUYECKUX PEaAKIui, B HOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMECHUN U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U Yy4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B

MOBCEITHEBHOU KU3HU.



[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MTPUOOPENH TaKHUE LU, KAK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEMaTHYEeCKOe MPUOOIICHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCI0BUM, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, MO3HAHHUS M CaMOIIO3HAHMS, KIIIOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATHP W OIICHWBATh SBJICHUS
OKPYXAaIOIEr0 MHUpa, MCIOJIb3YsS 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YYCHHUH
XUMUHU, TPUMEHATh WX TMPH PEIICHHH MpoOJeM B TOBCEAHEBHOW >KM3HU U
TPYAOBOU JIEATEIBHOCTH;

— (¢opmupoBaHue y OOydYalOIMXCAd T'YMAaHUCTHYECKHUX OTHOIICHUI,
MOHUMAHUS IIEHHOCTH XUMHUYCCKAX 3HAHWA i1 BBIPAOOTKH 3KOJOTHYCCKU
1eJIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IEJIAX
COXPaHEHUs CBOETO 3/I0POBbS U OKPYKAIOIIEHU IPUPOLHON CPEBIL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIsl W HAMPABICHHOCTH TATHHEHUIIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiisieT 136 yacoB: B 8 kiacce — 68 gacoB (2

yaca B HeJIel0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).






COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTojax Mo3HaHHWS B XUMHH. UMCThIE BElIECTBA U CMECH.
CnocoOnI pa3eneHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClI0KHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHocuTeNnbHAsT MOJICKYJIsIpHAsi Macca. MaccoBasi 0Ji1 XUMHUYECKOTO dJIEMEHTa B
COEIMHEHUMU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBSI3b KOJIMYECTBA,
MacCchbl W 4YHCJa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XAMHUYECKUX COCIUHECHUMN.

du3nuecKue U XUMUUYECKHUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHu.
3aKOH COXpAaHEHHs] MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuiui IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYI0H, MpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamMu 0OpallieHus: ¢ JIabOpaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3MYeCKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIISCTB, HAOIIOJCHHE
bus3nueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE W KOHJCHCALMS BOJIBI) U XUMHYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOW MTPOBOJIOKHU, B3aUMOJICHCTBHE MeNa C KUCIIOTOM) SBJIICHU, HAOIIOICHUE U
OMMCAHWE TMPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasziiokeHue caxapa,

BSaHMOHCﬁCTBﬂe CepHOﬁ KHUCJIOTBI C XJIOPpHUAOM 6ap1/151, PAa3JI0KECHUE TUAPOKCHUIA



meau (11) mpu HarpeBaHuM, B3aMMOCHCTBHE Jkelie3a ¢ pacTBopoM coyi meau (11),
U3y4eHHE CMOCOOOB pa3elieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBaHUE, AUCTWLISAIUA, XpoMaTorpadusi, MPOBEACHUE OUYUCTKH MMOBAPEHHOMN
COJIM, HAOJIOJICHHWE W  ONHCAaHUE  PE3yJIbTaTOB  MPOBEJICHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(IrapocTepKHEBBIX ).

Ba:kHeiilmue npeacTaBUTe/ I HEOPraHNYECKUX BeLIECTB

Bo3gyx — cMech razoB. CocraB Bo3nyxa. Kucmopoa — 3nemMeHT U mpocToe
BelecTBO. Haxoxjenue kuciopona B mpuponae, (U3NUECKUe M XHUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcunabl. [lpumenenune kucnopoaa. CrocoObl
MOJIyYeHHUsS] KUCIopoda B J1abopaTOpuud W IPOMBINUIEHHOCTUH. Kpyrosopor
Kucyiopoaa B mpupojie. O30H — aioTpoIriHasi Moau(uKaIus KUciaopoa.

TemnoBodt »hdEKT XUMHUUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUE
BO3/1yXa, YCWJICHUE TapHUKOBOTO 3 (PekTa, pa3pylieHne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctoe BemiecTBo. HaxokaeHuwe Bomopona B
npupone, GuMyecKkue ¢ XUMHYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
noixyuyeHus. KucimoTsl u comnu.

MonspHabiii 00bEM ra3oB. Pacu€Tel Mo XUMHUECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOphI.
HacehlllieHHbIE M HEHACBIIIEHHBIE PAacTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BELIECTBA B pACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B mpupojie ¥ B XKU3HU 4desioBeka. KpyroBopoT Bojbl B IpUPO/IE.
3arpsi3HeHHne NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Kimaccuduxanus
OKCHUJIOB:  coyieoOpa3yromuie  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpasyromme. Homenkmarypa oxcuaoB. Duzndeckue U XUMHUYECKUE

CBOMCTBA OKCHIOB. HOHY‘IGHI/Ie OKCHIOB.



OcnoBanusa. Knaccudpukanus ocHOBaHMIA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHmi. PU3MYECKHE M XHUMHUYECKHE CBOWCTBA
ocHoBaHui. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. @usndeckue u
XMMUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHOocTM MetayuioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. Homenknarypa coseil. @u3nyeckue U XMMHYECKHUE CBOMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENIEIICHHE COAEPKaHUsI KUCIOpOAa B BO3yX€, MOITYUYEHHUE,
coOupaHue, pacrno3HaBaHUE M U3YUYCHHE CBOMCTB KHUCIOPOJa, HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMCAaHWE WX CBOMCTB, MOJYy4Ye€HHE, COOMpaHUEe, pPACMO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOpoaa (ropeHue), B3auMozcicTBre Bogopoaa ¢ okcugoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3ll0B BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pACTBOPOB C OMNPENEIEHHON
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPUAIIOB),
uccieoBaHue  oOpa3IOB  HEOPraHWYECKUX BEIIECTB Pa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCIOT W IIEJIOYEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHONl KHCIOTHI,
KUCJIOT C MeTajulaMHu, peakluil HeUTpalu3aluu, TOJTyYeHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJIHOTO MeETajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchbl HEOPraHUYECKHUX

COEIMHEHUI.



Iepunoanuyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
aiemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTne o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBL.

Ilepuonnyeckuit 3aKoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
U rpynnbl. OU3NYECKUH CMBICI MOPAAKOBOIO HOMEpPA, HOMEpPOB INEpUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX  000JI0YEK aToMOB MepBbIX 20 XUMHYECKHX 3JEMEHTOB
[lepnogmueckonn cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS pajJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOWCTB 110 IPYIIaM U IEpUoIaM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€HbIi U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJjisipHasi W HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX IEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHusi.  OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponecchbl OKMCIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3lOB BEIIECTB METAUIOB UM HEMETAJUIOB, B3aUMOJEHUCTBUE

r'mapoKCua IMHKa C paCTBOpaMHU KHCIIOT H menoqeﬁ, IMPOBCACHNEC OIIbITOB,



WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropenue, peakliMy pa3ioKEeHUs], COETUHEHU).

Mescnpeomemnbnie ceasu

Peanmnsannss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAY4YHBIH (DAKT, TMIIOTE3a, TEOpUS,
3aKOH, AaHallu3, CHHTE3, KiIaccu(ukanus, MEepUOJIUYHOCTb, HaOI0IEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@du3nka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BEIMYMHBI, €IMHULIBI
WU3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKkIus

ITepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEpPUOJAOB, Kallds, KaJlbLMs M HX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHMEM JJeMEHTOB B Ilepuomnueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJbI XMMHUYECKOW CBS3U. THUIBI KPUCTAUIMYECKUX
pPEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THNA KPUCTAIMYECKON PEIIETKH U

BHJIa XUMHUYECKOU CBS3H.



Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HECOPraHUYECKUX BELIECTB.

Knaccudukanuys XuMHUECKUX PEAKIHM 10 Pa3IUYHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, IOo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U HIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHUSL.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusX. [IoHsTHE 0 TOMOreHHBIX M TeTepOreHHBIX
peakuuax. Ilonsarue o xkaranuse. Ilonsatue o XumMuyeckoM paBHOBecuU. PaKToOphl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUHU,  JJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YpaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJIB30BaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annoHbl. MeXaHU3M [IHMCCOLMALMU BEILIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U C1a0bIe SJIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe MPEACTaBICHUNA 00 3JIEKTPOJUTUUYECKON
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpaduTra U anmasza), CIOKHBIX BEIECTB
(x;mopuna HaTpHsl), UCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW peaKIiu

OT BO3ACHCTBUS pPAa3IMUHBIX (PAKTOPOB, HCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH



pacTBOPOB BEWIECTB, IMpOLECCAa IUCCOLMALMU KHCIOT, MIEJIOYEeH U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEPHAIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJAbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUN
(ropeHue, peakiMi pasyIoKeHHs, COCTMHEHNs), PACTIO3HABAHNE HEOPTraHUYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pPEAaKUUMW Ha HOHBI, pELICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTaylaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJydyeHHE, NMpumeHeHue. [lelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHeWIlHWe XJIOpUIbl U HX
HAaxO0XJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XuMUYecKkue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHHE, (U3HMYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHUYECKHE CBOMCTBa (00mmIME Kak
NpEeACTaBUTENs Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKIuH,
Jekale B OCHOBE IPOMBIIUIEHHOTO CHOC00a TMOMY4YeHHsSI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMS Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MpUpOJie. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,

3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHCICHHS. A30T, pacIpOCTPAHCHHE B MPHUPOJIE,
duznyecKkre U XUMUYecKue cBoicTBa. KpyroBopot a3ora B mpupoie. AMMHUaK, €ro
bu3MYecKue 1 XUMUYSCKHAE CBOMCTBA, TOJydyeHrue u mpuMeHeHne. Com aMMOHWS,
X QU3NYECKUE U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakins Ha
WOHBI aMMOHHS. A30THas KHCIOTa, €€ TOoMydeHHe, (QU3MUECKUe W XUMUYCCKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS KJlacca KHUCIOT W CHEIUPUUYECKHE).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAJIbHBIX
yIoOpeHnil. XUMHUYECKOE 3arpsA3HCHIE OKPYIKAIOMIEH CpeIbl COCTMHCHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
aloTponHeie Moaudukanuu (ochopa, GuUMUEeCKUe M XUMUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUUECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCJICHHUSA.  YTIIEpOJ,  aJUIOTPOITHBIE
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTtBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoresa riaoGanbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3HYECKHe U XHUMHYECKHUE CBOMCTBA,
MOJIy4IeHUE W TpuMeHeHWe. KaduecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34UCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KACTIOTA).
[IpupogHbie WMCTOYHUKUA YTIIEBOAOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OEH3MH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.

IToHsTHEe 0 OMOJIOTMYECKH BaKHBIX BCHICCTBAX: JKHUPAX, 6em<ax, YIJIEBOJAax — U UX



poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npuMenenue. CoenuHeHuss KpeMHusi B mnpupoje. OOmue mpeacTtaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoil kucinote. CHIMKaThl, UX UCIOJIb30BAaHUE B
ObITYy, B MPOMBIIIUICHHOCTU. BakHelilne cTpouTenbHble MaTepHalbl: KEPAMHKA,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobnempr 6€30MacHOTO HMCIOIL30BAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIOICHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasiiaMu  ceppl U €€  COEQUHEHHSIMU  (BO3MOXKHO  HCIOJh30BaHUE
BUJIEOMATEPHUATIOB), HAOIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JCUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeaKInK Ha Cyabdar-
WOH W HAOJIOJIeHWEe TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HHU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO MCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pas3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoTydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, IMPOBEACHHE
Ka4ueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH M M3YyUYEHHUE MPU3HAKOB
UX MPOTEKAHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Moenen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMM  PAaCTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacro3HaBaHUE U U3y4YEHUE

CBOMCTB YTJIEKHCIIOTO rasa, MPOBEJACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U



CUJIMKAT-HOHbl WM M3YYCHUE TMPU3HAKOB WX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHeume HeMeTaIIbl U UX COCTUHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO6m1as XapakTepUCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJNIOB Ha OCHOBAaHUH
ux TnonoxeHus B llepuomuueckor cucTteMe XHUMHUYECKUX dieMeHToB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTraindeckasi CBsi3b U
METAJUIMYECKAasl ~ KPUCTAJUIMYECKas  pPEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MetamuioB. dusnueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01ue
crocoObl Tosy4yeHusi MetauioB. [loHsTHE O KOppo3uM METAIOB, OCHOBHBIE
CrocoObl 3amMThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
sanementoB /. MI. MenaeneeBa, CTpo€HHME MX aTOMOB, HAaXOXJIEHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHABI HATpusd W Kanusa. [IpuMeHeHue MIeNOYHBIX METauIOB U HX
COCIVHEHNH.

[IlemoyHO3EeMENBHBIE METAIBI MAarHUd W KaJbLMK: TOJIOKEHHE B
IIeprnonnueckoit cucreMe xumuueckux siemeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B Npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxkuHelne coequHEeHHs KalblUs (OKCHUI, TUAPOKCHUI, COJIN).
KéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AltoMUHUN: TIo103keHuE B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckon cucreme XUuMHYECKUX JIEMEHTOB /.

. MCHI[CJICCB&, CTPpOCHHUEC aToOMa, HaXO0XIACHHC B IPHUPOJIC. dusznyeckue u



XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOMCTBA U MOJydEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oOpasllaMi METAIOB W CIUIABOB, HMX (PU3HUYECKUMHU
CBOMCTBAMHU, H3yUYECHHE  PE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
MCCIIEIOBAHUE CBOWMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS KeJie3a B KUCIOPOJIE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYEeCTBECHHBIX PEAKIMA HAa MOHBI: MarHusi, KajbllUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (11), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAMU HaTpusi, Kalus U Kaiablusg (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB T'MIPOKCHUIA ATTFOMUHUS
Y TUJIPOKCHUJIA IMHKA, PEHIEHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxunelume
METAJUTBI U UX COSTUHCHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HM YelloBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIeHTpalus Bemects, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmunie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce

OCYHICCTBIIACTCA 4YCPC3 HMCIIOJIb30BAHHUE KaK 06HII/IX CCTCCTBCHHO-HAYYHbIX



MOHSATUH, TaK U TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACTHHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCHU(UKAIWs, TEePUOANIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHHUE, MOJEb, SIBICHHUE, MapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duznka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIU],
U30TOMBI, PATMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJIHUKH,
MOJIYIPOBOJHUKH,  THUAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHHE BEIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTD, KpUCTAJUTHUCCKAs
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COMHIIE.

buonorusi: dorocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPATIBLHBIE
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rtumpochepa, MuUHEpadbl, TOPHbIE MOPOIHI,

IMOJIC3HBIC UCKOIIACMBIC, TOIIJIMBO, BOAHBIC PCCYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pe3yNIbTaThl OCBOCHHS MPOTPaMMBl OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOydYeHHUS XWMHU B EIUHCTBE yUeOHOU H
BOCIIUTATEILHON JIEATEIPHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHCKUMU
COIMOKYJIBTYPHBIMA ¥ JyXOBHO-HPAaBCTBCHHBIMU IICHHOCTSIMH, TNPHHSTHIMH B
o0IleCTBE MpaBWJIaMH M HOPMaMHU TOBEACHUS W CIIOCOOCTBYIOT Hpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLMAIM3AINN 00YIaFOIIUXCA.

JInyHOCTHBIE ~ pe3ynbTaTbl  OTPaKalOT  TOTOBHOCTh  OOYYAIOLIMXCS
PYKOBOJICTBOBATbCS ~ CHCTEMOM IMO3UTHBHBIX IIEHHOCTHBIX OpHEHTAIMH |
pacuIpeHue OmbITa IeSITEILHOCTH Ha €€ OCHOBE, B TOM YKCIIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
¥ HAy4YHOMY HACJICIUIO, TIOHUMAHUS 3HAYCHHUS XHUMHUYCCKOW HAYKH B HKHU3HH
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU WH(pOpMAIMeil o
NEPEAOBbIX JOCTHKCHUSAX W OTKDPBITUSX MHUPOBOW M OTEYCCTBEHHON XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHUCTBE MUpPa U OOIIECTBA;

2) rpaKaaHCKOr0 BOCITUTAHMSA:

NPEJCTABICHUS O COIHUAIBHBIX HOPMax M MPaBHJIAX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNIbCKOM,  TBOPYECKOM W APYrMX  BHJAAX
JeSITeTBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW IESITEIbHOCTH IPH
BBIIIOJIHEHUH yYEOHBIX, TI03HABATENIbHBIX 3a/1ad, BBIMOJIHEHUN XUMHUYECKUX
IKCIICPUMEHTOB, CO3JJaHUH YUYCOHBIX MPOCKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAHUIO
¥ B3aWMOIOMOINM B TMPOILECCE ITOM Y4eOHOW MeATeNbHOCTH, TOTOBHOCTH
OLICHWBAaTh CBOE TIOBEJIEHUE M TOCTYNKHM CBOMX TOBApHUIIEH C MO3UIUU

HPAaBCTBCHHBLIX H IIPABOBLIX HOPM C y‘IéTOM OCO3HaHUA HOCJIC,ZICTBI’IfI INOCTYIIKOB,



3) HeHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKHE TPECTABICHUS O BEIIECTBE M XUMHUYECKOW PpEeaKIlnw,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIIAIOIINE
OCHOBY JIJII TIOHUMaHUs CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsI TMPUPOJIbI, B3aUMOCBS3AX YEJIOBEKAa C
IPUPOIHON CPEOid, O POJIM XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIE MOTHUBHI, HAIIPaBJICHHBIC HA TMOJYYECHUE HOBBIX 3HAHHM IO
XUMHUH, HEOOXOIUMBIE JJIsi OOBSICHEHHS HAOJII0aeMbIX MPOIECCOB U SIBJICHUH,
MO3HAaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKON KYJIBTYpPhI, B TOM YHCIIEC
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAMU HUH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABICHHOCTH M YPOBHS OOY4YCHUS B
JTaJIbHEHIIIEM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHUE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHS),
HEOOXOJIMMOCTH COONIOJICHUS MpaBui O€30MacHOCTH TpH  OoOpalieHuH ¢
XUMUYECKHMH BEIIIECTBAMH B OBITY U PeaTbHOU KU3HM,

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccrii 1 Tpyaa pa3audHoro poja,
yBaXEHUE K TPYAY W Pe3ynbTaraM TPYAOBOW MEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUS MPEJAMETHBIX 3HAHUW MO0 XWUMHHU, OCO3HAHHBIA BHIOOD
WHUBUTyaIbHON TPAGKTOPUU MPOJOHKCHHS 00pa30BaHUsI C YIETOM JIMYHOCTHBIX

HHTCPCCOB U CITOCOOHOCTH K XHUMMHH, O6H.ICCTB€HHBIX HHTCPCCOB U HOTpe6HOCT€I>'I,



yCTHENTHON TPOo(heCCUOHATFHOM ASATENHHOCTHA M PA3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJJalITUPOBATHCS B IPO(HECCHOHATILHOM CpeIe;

6) 3K0JI0rNYecKOTr0 BOCIIUTAHUS:

HKOJIOTMUECKHU 11eJIeCO00pa3HOE OTHOIIECHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHMMAaHUE IIEHHOCTH 3/I0POBOTO U
O0e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3MYECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBui1 0€30MaCHOTO MOBEJEHUS ITPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
pelIeHUs 3a7a4, CBSI3aHHBIX C OKPY KAIOIIeW MPUPOIHON CPENOM, AJIs MTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TIJIOOAJIBLHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IO3HABATEIbHOI,
KOMMYHHMKATUBHOW U COIIMAJIBHON TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeAMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAUYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JPYTOe.), KOTOPhIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHWU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAay4YHOW KapTHHE MHUpa, U YHUBEpCaAIbHbIC YueOHbIE NeHCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATUBHBIE, DPETYJISTHUBHBIE), KOTOpble oOecreunBaloT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUJIAHUPOBAHHWIO M OCYIIIECTBJICHUIO Y4eOHOM
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIE eiiCTBUSA

ba3oBble 1ornueckue aAefcTBU:

YMEHUSL MCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUJIEHUS! MPU OCBOEHUU

3HAHMU: pacKpbeIBaTh CMbICII XHUMHWYCCKHX MMOHSTUH (BBII[CJ'IHTB HUX XapaKTCPHBIC



MpPU3HAKKU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMU MOHSTUSMH), HUCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OT/ICIBHBIX (JAKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIUid,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCykAeHUsS (MHIAYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

YMEHHUE TMPUMEHSITH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMHudeckas (opmylia W YypaBHEHUE
XUMHUYECKON peakIuy — MpU PEIICHUH Y4eOHO-TTO3HABATENIbHBIX 33j1a4, ¢ YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKN U3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX ITPOIIECCaX U SIBIICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI g (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITa IO TUIAHUPOBAHHUIO, OpPraHU3allMd U TPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaO0momaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOTyIaeMyI0 M3 Pa3HBIX HCTOYHUKOB

(HayyHO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPaBOYHBIC



nocobusi, pecypcbl MHTepHeTa), KPUTUYECKHM OLIEHWBATh NPOTHUBOPEUYHMBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHATh PA3INYHbIE METOJbI M 3aIllpOChl NPU IOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHUE OIBITA B
o0jacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaull HECIOXXHBIMUA CXEMaMH, JharpaMMaMH,
apyrumu popmMamu rpaduKi U KX KOMOMHAIUSAMY;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBAaTh B Ipouecce Yy4yeOHOH u
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUSI 3aJlaBaTh BOMPOCHI (B XoJe Jauanora W (Wiu) JUCKYCCHM) TIO
CylIecTBY  oOcCyXnaemMoil  Tembl, (OpPMYJIUpPOBATH CBOM  MPEIJIOKCHUS
OTHOCUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

YMEHUS  NPEJCTaBIATH  MOJYYEHHBIE  pe3yJibTaTbl  ITO3HABATEIIBHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3EHTAIUI0
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71ab0paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
NO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HMKAIOIIMX TpoOJieM Ha OCHOBE Yy4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uluil (00cyXeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JCHCTBUHM, OINpEACIICHHE KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBHSA:



YMEHHUE CaMOCTOATENBHO OIPEICIATh LENIH ACATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosiee Y(PheKTUBHBIC CIIOCOOBI pelIeHUs YICOHBIX U
MO3HABATEIbHBIX 33J]a4, CAMOCTOSATEIIBHO COCTABIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUUA TIPA  BBINIOJIHEHWM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE TMOJYYEHHOTO pE3yJIbTaTa 3asBICHHOW LE€JU, YMECHUE
VCIIOJIB30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, ITPEJIaracMble B YCIOBUU 3aIaHUM.

HPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEeIBHOTO
CoJlep>KaHMs, YCTAHOBJICHHOTO JlaHHOW denepaibHOl pabodeil mporpaMMoHu,
BBIJICTISIFOT: OCBOEHHBIE OOYYarOIIMMHUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JNEUCTBUN, crnenupuyecKkue Il MpeAMETHOW obnactu «XUMHS», BUbI
JNESATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HAHMS, €ro HWHTEPHpPETALNH,
npeoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIUSX.

K xonity oOyuenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX MOHATHH: aTOM, MOJIEKYJIA,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUUECKOTO JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPUIATEIBLHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl PEeaKIus, KiIacCU(pUKAIUS pPEaKIUi: peakiuu
COCMHEHUS, PEAKLUMH PA3JIOKECHUS, PEAKUUM 3aMEUICHUS, PEaKIUuU
oOMeHa, K30~ ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEII0BON 2((EKT peakiin,
SAIpO aroma, JJIEKTPOHHBIM CJOHW aroma, aTOMHas OpOWTalb, pPaanuyc

aToMa, XUMHUUYCCKaA CBA3b, IIOJIAPHAsA M HCIIOJAPHAA KOBAJICHTHASA CBA3b,



WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolieHTHAs! KOHIICHTPAIlUs) B PACTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TU TOHSTUS MPU OMHUCAHUU BEIIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

OTIPEIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJAcCy COEIUHEHUM M0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbica [lepuommueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh TOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHHMS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh TaONMuHyo ¢dopmy Ilepuoanueckoit
CUCTEMBbl XHMMHMYECKHUX OJJEMEHTOB: pa3auyaTh T[OHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, manbie u
OOJIbIIIME TIEPUOJIbI, COOTHOCUTH OO0O3HAUCHMS, KOTOpPhIE HUMEIOTCA B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, 00IIee YUCI0 IECKTPOHOB
U pacrpeiesieHUe UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUu

BEIIECTB, [0 TEIJIOBOMY 3D PeKTy);



e XapaKTEepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOWCTBA BEMIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSX;

e BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEAKITNN;

e TMPUMEHATH OCHOBHBIE OMEPAIMU MBICIUTEIHHONU JIEATEILHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIuil, EeCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIENOBATh  IpaBWJIaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH TI0 BBITTOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOJNYYCHUIO U COOMPaHHUIO
ra3zoo0pa3HbIX BEMIeCTB (BOJOpOJAa M KHUCIOPOAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHOM MACcCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:
e pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TMOHSATUH: XUMHYECKUU

9JICMCHT, aTOM, MOJICKYJIa, HMOH, KA4TWMOH, AaHWMOH, IIPOCTOC BCUICCTBO,



CIO0KHOE BEUIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKITns, XUMUIECKast CBS3b, TEIUIOBOU ekt
peakiuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs HUCCOLMALNS, PEAKIMU WOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
aIIOTponus, aM(pOTEepPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
MeTaJTMYecKas), KpUCTANIMYECKass penieéTtka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHMHYECKOM PEAKUHH, MPEAETbHO JIOMyCTUMAas
koHueHTpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX IOHATHH U
IIPUMEHATH ITHU MOHITHUS [PU OMMCAHUU BEIIECTB U UX IIPEBPALLICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCOMHEHUSAX PAa3JIMYHOIO COCTaBa, MPHUHAIJICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WMOHHAsA, MeETaUIMUecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPAax HEOPraHUYECKUX COCAUHECHUM, TUI KPUCTAIINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBatb cMmbich Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTepPU30BaTh
Tabauunyo Gopmy Ilepuogndeckoid CUCTEMbl XUMHYECKUX AIIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas noarpynma (A-rpynma)y U «mobodHas
noarpynma (b-rpynma)», manbie u  OonblMe MEPUOABI, COOTHOCHTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢

YU CJIIOBBIMH XapaKTCPUCTUKAMUA CTPOCHUA aTOMOB XUMHNYCCKHUX



AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneiieHue WX TI0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCIWHEHUHN B
npenesax MalbIX IMEPUOIOB U TIABHBIX MOJATPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKHE peakuud (10 YMCIy U COCTaBY YYACTBYIOLIUMX B pPEAKIUU
BELIECTB, MO TEIUIOBOMY 3(PQEKTy, O M3MEHEHUIO CTEIEHEW OKHCIIECHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(UUECKHE XUMHUYECKHUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAas OINKUCAHUE
NpuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTaBIISAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIET0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINM HOHHOTO
oOMEHa, ypaBHEHHUS peaKlui, TMOATBEPKIAIONINX CYIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHIA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCa ITHX PEaKIni;
MPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKHX NPEBpAllEHUN B Pa3IUUHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJIAPHYIO W MOJIIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOrO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIUU;

coOofaTh  MpaBWwia  MOJB30BAaHUA  XUMHUYECKOM  MOCyAOoM U
7a00paTOpHbIM  00OpYIOBAaHMEM, a TaKXKe IMpaBUia OOpalleHus ¢

BCICCTBAaMMU B COOTBETCTBHMM C HWHCTPYKOHUAMH 110 BBIIOJIHCHHIO



71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJMYYEHUI0O U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTICKUCIIOTO Ta3a);

NPOBOJANTh  PEAKIUH, TMOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OpoMuU-,
noaua-, kKapOoHat-, ¢ocdar-, cuiIMkKar-, cyibdar-, THIPOKCHUI-HOHBI,
KaTHOHBl AMMOHHUS W MOHBI M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHUHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — JUIA M3Yy4YEHUS CBOWCTB BEIICCTB U
XUMHUYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pealbHBIA H

MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB u duekTpoHHbIe (LM (POBbLIE)
n/n TeM NMPOrpaMmMbIl Bcero Kowrpoatute Tparkriseckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh
€CTCCTBO3HAHUS U bu6nmorexa LIOK
L1 MPAKTUYECKOU IESITETBHOCTH > 2 https://m.edsoo.ru/7f41837c
YeJioBeKa
BeliecTBa 1 XuMu4eckue bubnuoreka [IOK
L2 peakuuu o https://m.edso0.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
Boznyx. Kucnopon. Ilonstue bubmmnoreka HOK
21 00 oxcHaax 0 https://m.edsoo.ru/7f41837c
Bonopoa. ITonstue o kucinorax bu6muoreka [JOK
“2 U COJSX ] . https://m.edso0.ru/7f41837c
Boga. PactBopsl. [Tonsitue 06 bubmmorekxa [IOK
23 OCHOBAHMSIX ° : https://m.edso0.ru/7f41837¢



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

OCHOBHBIC KJIACCHI bubnunoreka LIOK
2.4 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Wroro no pazueny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

Ilepronnueckuii 3aKOH 1

31 [lepuonuueckast cucrema . Bu6motreka [JOK

XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edso0.ru/7f41837c

Menpeneena. CTpOGHI/Ie aToMa

XHUMHYECKas CBS3b.
bubnunoreka LIOK

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

3.2 OKHUCIIUTENBHO- 8 2

BOCCTAHOBUTCIIBHBIC PCAKIITNN

bubnuoreka [{OK
Hroro no pazgeny 15
https://m.edso0.ru/7f41837c
bubmmoteka IIOK
PesepBHOe Bpems 3

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68 5 5



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

9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie  IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M1 XMMHYecKHe peaKIIuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum . L bubnnorexa [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
1o OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX A bubnnorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. g 1 N bubmmoreka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHUS
”1 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX A 1 bubnnorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX
. bubmuorexa [IOK
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COEIMHEHUS
2.3 OO0mas XxapakTepucTUKa XUMHIECKIX 7 1 bubnuotexa [JOK



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

anemMeHToB VA-Tpymmsl. A30T, Gpochop u ux

COCAUMHCHUS

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

OO01mas XxapakTepUCTHKA XUMUIECKUX

bubnunoreka LIOK
24 anemeHToB |VA-rpynmel. Yriepon u 8
https://m.edsoo0.ru/7f41a636
KPEMHHUH M UX COCAMHCHUS
Hroro mo pazneny 25
Pa3znen 3. MeTaJliIbl H HX COeAMHEHUA
bubnunoreka LIOK
3.1 OO01111e cBOMCTBA METAIIJIOB 4
https://m.edsoo.ru/7f41a636
bubmuoreka [IOK
3.2 Baxkneiime Metamisl 1 UX COSIUHEHUSI 16
https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
bubmmoteka IIOK
4.1 BemectBa u MmaTepuansl B )KM3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
bubnunorexa LIOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI padoTshI
pecypcsl
. [Ipeamer xumun. Poib XuMUU B KU3HA . bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUH 1
https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuna
3 paloThI B 1a00paTOPUU U PUEMBI ) bubnnoreka [JOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
A Yucrtele BemecTBa U cMecu. CiocoObl . bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 bubmuorexa [JOK
5 «Paznenenue cmeceit (Ha mpumepe 1
https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1

https://m.edsoo.ru/ff0d2a6c¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XUMHUYSCKUE DJIEMEHTBI. 3HAKH

bubmuorexa [JOK

5
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 [IpocTeie U ClI0KHbBIE BEIIECTBA
https://m.edsoo.ru/ff0d2a6c
bubmuoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
bu6mmorexa [IOK
10 Xumudeckas popmyna. BaneHTHOCTb
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTtHocuTenbHAas aTOMHAs Macca. bubnnorexa [HOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
1 MaccoBast JoJIs1 XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COSIUHEHNU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmoreka [IOK
MounspHas macca https://m.edso0.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SBICHUS. bubnuoteka [JOK
XHUMHUUYECKas peaKkus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKAHUS bubnnorexka [JOK
XUMHYECKUX PEaKIUI https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsT MaCChI BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edso00.ru/ff0d3b88
17 Brerancienuns konmmdecTBa, MacChl bu6mmoreka [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

BCIICCTBA IO YPABHCHHUAM XUMHNYCCKUX

peakuuii

https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMHUECKUX peaKIui

bubmuoreka [JOK
18 (coemuHeHuUs, pa3IoKEeHHUS,
https://m.edsoo.ru/ff0d3f34
3aMelIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bubmuoreka [JOK
19 sHImKIoneauct. O0o0IEeHne 1
https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3alUs 3HAHUI
20 KonTponbnas paborta Nel mo teme bubnuorexa [JOK
«BelllecTBa 1 XUMHYECKUE PEAKITUM https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Coctas
bu6mmoreka [IOK
21 Bo3ayxa. Kucinopong — snemeHt u
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnueckre 1 XUMUYECKHE CBOMCTBA
bu6mmoreka [IOK
22 KHCIopo/ia (peakinu OKUCICHHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonstTue 06 okcumax
CriocoOslI oNTy4eHus KHCI0poia B
bu6mmoreka [JOK
23 1ab0paTOpUH U IPOMBIIIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TemnnoBoit 3¢ ekt xumMuueckoit
bubmuorexa [JOK
24 peaxkuuu, MoHsATUE O

TEPMOXMUMHUYECKOM YPAaBHEHHH, IK30- U

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

OHAOTCPMHUYCCKUX PCAKIHUAX

TormBo (HedTh, yroiab U METaH).

bu6mmoreka [IOK
25 3arps3HeHne BO31yxa, CIocoObl ero
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
[Ipaktuyeckas padora Ne 3 o Teme
bu6mmoreka [IOK
26 «[lony4yenne u coOupanue KUCIOPOIa,
https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
57 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BeliecTBO. HaxoxkaeHnue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 [ToHsiTHE O KUCIIOTAX U COMSX
https://m.edso00.ru/ff0d50d2
30 CrniocoOsI MostydeHus BOAOPOa B bubnuoteka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
ITpakTruyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomyuenue u cobupanue BOI0OpoOa,
https://m.edsoo.ru/ff0d4f42
W3YyYECHHUE €r0 CBOMCTB)
2 MossipHblii 00bEM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
23 Breruucnenus o00béMa, KoaudecTBa bu6mmoreka [IOK

BCIICCTBA rasa 1o €ro u3B€ECTHOMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

KOJINYECTBY BELIECTBA MIIN 00BEMY

Brruucienus 006EMOB ra3oB IO

bu6mmoreka [IOK
34 YpaBHEHHUIO pEaKIIMU Ha OCHOBE 3aKOHA
https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 du3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
bubmuorexa [JOK
37 1 HEHACBIIIEHHbIE pacTBOpbl. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIS1 BEIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
ONpeAcIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast padota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
10 Oxkcupl: cocTaB, KJIacCupUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
bu6mmorexa [IOK
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX

OKCHUI0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHHUS: COCTaB, KJIacCHU(UKAIIHS,

bubmuorexa [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [Tonyyenue u XMuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
14 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
bubmuorexa [JOK
46 CTIIOCOOBI OJTYYCHHUS, XHMHUECKUE
https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnorexka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'enernueckas cBsI3p MEXKy Kilaccamu bubnuotexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O060061IeHre U cucTeMaTU3alus 3HaHU!
https://m.edso00.ru/00ad9ch2
KonTponbnas padorta Ne3 o teme
bubmuorexa [JOK
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela



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

[TepBbie MOMBITKY KIACCH(PUKAITUN

bubmuoreka [JOK
51 XAMHUYECKHX dJIeMEHTOB. IloHsaTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuonuueckuii 3aKOH U
bubmuoreka [JOK
52 [Tepuoanueckas cucTeMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemeHToB /1. 1. Menaeneena
53 - bubmuorexa [JOK
€pHO/IbI, TPYIIIBI, TTOATPYIIIIHI
https://m.edsoo.ru/00ada52c
£ Crpoenune atoMoB. CocTaB aTOMHBIX bubnnorexa [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
5 bu6mmoreka [IOK
55 aToMoB 3JieMeHTOB [leprnoandeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €T0 IOJ0KEHUIO B bubnuoteka [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuUTHA Hayku U npakTuku. J[. 1. bubnuorexa [IOK
MenneneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpa)xJIaHuH
58 PesepBHEIi ypok. O000IICHHE 1 bubmmoreka [JOK



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

cUCTEMATU3alUs 3HAHUM /

Bcepoccuiickas npoBepouHas pabota

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

KonrtponsHas padora Ne4 o reme

bubmuoreka [JOK
59 «CtpoeHue aroma. XUMUYECKasK CBSI3bY
https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
50 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XAMHYECKHUX DJICMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
61 HNonnas xumuyeckas CBsI3b
https://m.edsoo.ru/00adac34
62 KoBasienTHas monsipHasi XuMu4ecKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOJISIpHAsS XMMHYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 CreneHb OKUCIICHUS
https://m.edsoo.ru/00adae28
65 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bu6mmoreka [JOK
66 OKHCIIMTEN U BOCCTAHOBUTEIIH
https://m.edso0.ru/00adb076
PeseprubIil ypok. O60061eHIE 1
bubmuorexa [JOK
67 CHUCTEMaTHU3aIMs 3HAHHUH 110 TEME

«CTpOeHI/IC atromMa. XUMHUYECKas CBS3b»

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
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63 PezepHblit ypok. O6o01eHue 1 ) bubmumoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[Iepnonnueckuit 3aK0H.

. [lepuoauueckas cucrema 1 bu6mmorexa [IOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

5 bu6mmorexa [IOK
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1
https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Knaccugukaius 1 HoMeHKIaTypa . bubnnorexka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Byl XuMUUYeCKoM CBA3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo teme

5 bu6mmorexa [IOK
5 «[ToBTOpEHUE U yriaydaeHue 3HaHui 1 1
https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3/IeoB Kypca 8 Kiaccay
6 Knaccudukanus xumMmudeckux ) bubnnorexa [JOK

pEaAKIH MO pa3IMYHBIM TPU3HAKAM

https://m.edsoo.ru/00adbcb0



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

[ToHsATHE O CKOPOCTH XUMHUYECKOMN

bubmuoreka [JOK
7 peakuuu. [IoHATHE O TOMOTCHHBIX U
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.

8 ®DakTOpPHI, BIUSAIOIINE HA CKOPOCTh bubnmoreka [JOK
XUMHYECKON PEAKIMU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHUSI

9 OKHUCIUTENTbHO-BOCCTAaHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKOM

bubmuoreka [JOK
10 nucconuanui. CHIIbHBIE U CJIa0bIe
https://m.edsoo.ru/00adcd68
AJIIEKTPOIUTHI
5 bu6mmoreka [IOK
11 HonHble ypaBHEHMSI peaKui
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
. . bubanoreka [IOK
12 OCHOBAaHUU B CBETE MPEACTABICHUI
https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XHUMHUECKHE CBOMCTBA COJICH B CBETE
5 bubmuorexa [JOK
13 IpeJICTaBIeHUH 00
https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOITHAITIHI
5 bu6mmoreka [IOK
14 [TonsTue o rugponuse coneu

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



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

O00011eHUE U CUCTEMATU3 AL

bubmuorexa [JOK

15
3HAHUI https://m.edsoo.ru/00addd12
[IpaxkTuueckas padora Ne 1.
bubmuoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a/1au»
KonTtponbHast padora Ne2 o reme
bubmuoreka [JOK
17 «DNEeKTPONUTHYECKAs] TUCCOIHALIHSL.
https://m.edsoo.ru/00addecQ
XUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO61mas xapakTepuCcTHKa raJIOr€HOB.
bu6mmorexa [IOK
18 XHUMHUYECKUE CBOMCTBA HA TIPUMEPE
https://m.edsoo.ru/00addfe2
XJopa
Xnoposogopoa. CossiHas KHCIIOTa,
bu6mmoreka [IOK
19 XUMHUYECKHUE CBOWCTBA, MOTyYEHHUE,
https://m.edsoo.ru/00ade104
IPUMCHEHUE
[TpakTuyeckas padora Ne 2 o Teme
bu6mmoreka [JOK
20 «[Tomy4deHne COJITHON KUCIIOTHI,
https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Berurcnenus o ypaBHEHUSIM
bubmuorexa [JOK
21 XUMHUYECKHUX PEAKIIHA, €CITH OJIHH U3
https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
- OO0m1as XxapaKTepuCTHUKa JIEMEHTOB bubimoreka [IOK

VIA-rpymiibt

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00ade64a

AnnoTpornHbie MOAU(UKALIUY CEPHI.

Haxoxnenue cepbl U €€ COeTMHEHUIN

bubmuoreka [JOK

2 B MpUpOJie. XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl

Y CepoBoaopo1, CTPOCHHUE, bubnmoreka [JOK
¢du3nueckre 1 XUMUYECKHE CBOWCTBA https://m.eds00.ru/00ade802
Oxkcuabl cepsl. CepHasi KMCIIOTA,

bu6mmoreka [IOK
25 (bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA,
https://m.edsoo.ru/00adea28

IPUMEHEHNE
XUMUYECKUE peaKkilui, JexKallue B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK

20 XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIllel Cpelibl COEANHEHUAMHU
cepbl
Brrurciienne MaccoBoil 40JIM BBIXOJa bubnuoteka [JOK

! IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, paclipocTpaHeHHE bubnnoreka [JOK

2 B IIpUpojie, PU3NYEeCcKue u https://m.edso0o.ru/00adeea6
XHMHYECKHUE CBOMCTBA

29 AMMHuak, ero ¢puznueckue u bubnnorexa [JOK



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

XUMHUYCCKUC CBOﬁCTBa, MMOJIYYCHHUEC U

IIPUMCHCHHUEC

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

[IpakTuueckas padora Ne 3 o reme

bubmuoreka [JOK
30 «Ilomydyenre aMmmuaka, u3yuyeHue ero
https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€¢ Gu3nvecKue u bubnmoreka [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

_ bu6mmorexa [IOK
32 ynobpenuit. XumMuueckoe
https://m.edso0o.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
bu6mmoreka [JOK
33 docdopnas kuciora, pusndeckue u
https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOMCTBA, MOJyYeHUE
Ucnonb3oBanue ¢ocdaTtos B

24 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnunorexa [JOK
3arpsi3HeHUuE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHue B

bu6mmorexa [IOK
35 npupoze, Gu3nYeckue 1 XUMUYECKHe

CBOMCTBA

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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Oxkcuppl yraepoaa, ux Gpusndeckue u

XMMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriiepoaa (1V)
) bubnuoreka [IOK
37 VYrosnbHast KuciorTa u e€ coiu
https://m.eds00.ru/00ae006¢c
[TpakTiueckas paborta Ne 4 o reme
38 "IlonyuyeHue yriaekuciaoro rasa. bubnnorexa [JOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
bubmuorexa [JOK
39 OpPTaHMYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepo1a
5 bu6mmoreka [IOK
40 KpemHuii u ero coequHeHus
https://m.eds00.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
" AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnunorexa [JOK
«BaxkHenmme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»
Kontponbnas pabota Ne3 mo teme
5 bubmuorexa [JOK
42 «Baxueimme HeMeTaTbl U UX

COCOUHCHUA

https://m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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OO01mas XxapakTepUCTHKA XUMUIECKUX

3JICMCHTOB — MCTAaJIJIOB.

13 Meramnyeckas CBSI3b U bubmuorexa [JOK
METAJINYECKask KPUCTAIIIMYECKAS https://m.edsoo.ru/00ae103e
peuérka. PU3n4YecKue CBOMCTBA
METaJIIOB
XuMHUYECKUE CBONCTBA METAJIIIOB.

5 bu6mmorexa [IOK
44 DIEKTPOXUMUYECKUN P
https://m.eds00.ru/00ae1156
HaIpsHKEHUH METalIOB
OO6mrme crocoObl MoTydeHHs
MetasuioB. CrutaBel. Beraucinenus mo
; bu6mmorexa [IOK
45 YPaBHEHUSAM XUMHUYECKUX PEaAKIIU,
https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJIEPIKUT
pUMecH
bu6mmoreka [IOK
46 [TonsiTHie 0 KOPPO3UH METAIIIOB
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 [IlenouHble METATIIBI
https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2

49 IllenouHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK

KaJBLIIUA U MarHui

https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

bubmuorexa [JOK

50 Baxueiimue coefMHEHUS KaJIbIUI
https://m.edsoo.ru/00ae15e8
c1 O06o001IeHre U CUCTEMaTH3aIUs bubmuorexa [JOK
3HAHUU https://m.edso00.ru/00ae1886
- JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[TpakTiueckas paborta Ne 6 o Teme
bubmuorexa [JOK
53 "YKEcTKoCTh BOABI M METOJIBI €6
https://m.edsoo.ru/00aelae8
ycTpaHeHus"
5 bu6mmorexa [IOK
54 AIfoMuHHUHT
https://m.edsoo.ru/00aelc64
- AMdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [JOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso
https://m.edso0.ru/00ae1d86
- OKcuIbl, THAPOKCUIBI U COJIM JKeJle3a bu6mmoreka [IOK
(1) u xene3a (1) https://m.edso00.ru/00ae35e6
- O0o00mIeHNe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HAHUU https://m.edso00.ru/00ae1886
[TpakTuueckast pabora Ne 7. Pemenue
bubmuorexa [JOK
59 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME

«BaxHel1ne MeTaJuIbl U1 X

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae15e8
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COCOAUHCHUA

Brluucnenus no ypaBHEHUAM

XUMHUYCCKUX peaKLII/IfI, €CJIM OJUH U3

PE€arcHToB J1aH B HU30BITKE WUJIN

bubmuorexa [JOK

®0 COAEPKUT IpuMecH. Beruncienus https://m.edso00.ru/00ae1750
MacCcOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
O06o01eHre U cucTeMaTH3aIus bubmuorexa [JOK

oL 3HaAHUU https://m.eds00.ru/00ae1886
Kontponbnas pabota Ne4 o reme

62 «Baxueime MeTauibl 1 UX
COETUHEHUS
BemectBa 1 Marepuansl B bubnuoreka [IOK

03 MOBCEIHEBHOU XKU3HU UEI0BEKA https://m.edsoo.ru/00ae3f50
XHUMHUUYECKOE 3arpsA3HEHUE bubnnorexka [JOK

o OKPY’KaroIlEeH cpebl https://m.edso0.ru/00ae4270
Ponp xumuu B pelieHuu bubnnorexka [JOK

% HKOJIOTUYECKUX TTPOOIIEM https://m.edso0.ru/00ae4270
PesepBublit ypok. O0o01IeHNE U bubnnorexka [JOK

%0 cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ae0d0a

57 PesepBublit ypok. O0o01IeHNE U bubnnorexa [JOK

cHCTeMaTHU3alus 3HaHU!

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



https://m.edsoo.ru/00ae1750
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KUIACC

Kox
NpoBePsSIEMOro

pe3yJibTaTa

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOIM

00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IIOHSTHUH: arom,
MOJIEKYyJIa, XUMHUYECKUI 3JEMEHT, IPOCTOE BELIECTBO, CIO0XKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHAasi U MOJIEKYJISIpHAas Macca, KOJINYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas [0S XMMUYECKOTO
3JIEMEHTa B COEJMHEHUH, MOJSIPHBIA 00BEM, XMMHUYECKas peakius,
KJaccu(uKalus — peakuMid:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3JIOKEHUs, PEAKLMU 3aMELICHMs, peakuuu OoOMeHa, DJK30- U
SHAOTEPMUYECKUE PEAKIUU, TEIIoBOW 3¢ (EeKT peakiuu, pacTBOp,

MaccCoBas O0Jd BEUICCTBA (HpOI_[eHTHaH KOHI_IeHTpaI_[I/IH) B pacTBOpPC

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATHHA U

MIPUMCHATH OTU IMMOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JJIi COCTaBi€HUS (GOpMyI

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIIECCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OnpeacIIsATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI>IX

COCAUMHECHUAX

1.6

KJIacCCU(UIUPOBATh XMMHUYECKHE peakuu (M0 4YHCIy U COCTaBy




YYaCTBYIOUIMX B PEaKIUH BELIECTB, 110 TEIJI0BOMY 3(dekry)

1.7

BBIYUCIIATD OTHOCUTEIBHYIO MOJIEKYJSIDPHYIO M MOJISIPHYKO MAaCChI

BCIICCTB

1.8

1.9

1.10

BBIUYUCJIATHE MACCOBYIO JOJIO XHMHYECKOI'O J3JIEMCHTA IIO (l)OpMYJ'Ie

COCIUHCHMUS,
BBIUMCIISITH MACCOBYIO JOJIFO BEMIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbI MMO3HAHUSA — HAOIIOJIEHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «Bakuelmme npeaACTaBUTCIN HCOPraHUICCKUX BCIICCTB»

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBLIX XHWMHWYCCKUX TTOHSTHH: OKCHun,

KHCJI0OTa, OCHOBAaHHUEC, COJIb

2.2

ONpeAC/IAAITh NPUHAMJIIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy Kj1accy

COeIMHEHUH 1o Gopmyam

2.3

2.4

KJIacCU(PUITUPOBATh HEOPTAHNYECKHUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBATh) OOIMME XHWMHUYECKHE CBOIWCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, TOJTBEPXKIasi OMHCAHUE MpPUMEpPaMU

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKINAN

2.5

MMPOrHO3UpPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH TIIPOTCKAHUA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIeOBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TOCYyIOH H
1abopaTOpPHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUJiaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSAMHU IO BBIOJHEHUIO
1a060PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJTYYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJAA), MPUTOTOBJICHUIO
pacTBOpPOB € OMNPENEIEHHON MacCOBOWM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacrno3HaBaHUIO PacTBOPOB IIEJIOYEH M KUCIOT C IOMOILBIO

WHIUKATOPOB (JTakmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)

2.7

IIPOBOJUTH PACUEThI 110 YPAaBHEHUIO XUMUYECKOU peaKkiuu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepmogmueckass cucrema




xumuyeckux oanemeHToB JI. WM. MenaeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCIUTENFHO-BOCCTAHOBUTEIILHBIC pEeakuuun»

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSITHH: SApO aToma,
AIIEKTPOHHBIA CJIOH aToMa, aTOMHas oOpOuTagb, paguyc aroma,
XMMUYECKAsl CBA3b, IOJISIPHAS W HEMOJSIPHAS KOBAJIEHTHAsl CBS3b,
ANEKTPOOTPHUIATEILHOCTh, HOHHAs CBsI3b, HOH, KAaTHOH, AaHUOH,

CTCIICHb OKUCJICHUA

3.2

3.3

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

ONKCBHIBATh U XapakTepu3oBaTh TabnuuHyto ¢opmy Ilepuonnueckoit
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3inyaTh HOHATUS «TJIaBHas
noarpynna (Arpymnma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJple» U «OOJIBIINE) ICpUOabl

3.4

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menpeneesa:
ACMOHCTPUPOBATH NIOHUMAHUEC HepHOHquCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJOXCHHSA B HepI/IOI[I/I‘IeCKOﬁ

CHUCTEMC

3.5

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TabiuIe
«Ilepuognueckas  cucreMa  XUMUYECKUX  3neMeHToB .U
MeHaeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (cOCTaB M 3apsja sjapa, oOllee 4YHcCIio

AIIEKTPOHOB U PACIIPEAEICHUE UX MO AIEKTPOHHBIM CIIOSIM)

3.6

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 61/1Hapme

COETUHEHUIX

3.7

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOBaJ'ICHTHaSI u I/IOHHaH) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBePsSIEMOro

pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eTr0 00pa30BaHUs




ITo Teme: «BGH_ICCTBO " XUMHYCCKad pCakuus»

11

1.2

13

1.4

1.5

pPacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IIOHSATHH: pacTBOp,
AIIEKTPOJIUTHI, HEIJICKTPOJHTHI, JIICKTPOIUTHYCCKAS JTHCCOIHAIIHS,
peaKkiMu MOHHOTO OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHE,
obpaTuMble u HEOoOpaTUMbIe peakiuu,
OKHUCJIUTEITbHOBOCCTAHOBUTEIHHBIC peaxium, OKHUCJIUTETIb,
BOCCTAHOBUTENIb, OKHCICHHE M BOCCTAaHOBIIEHHE, aJUIOTPOIHUA,
aM(pOTEepHOCTh,  XHMHYECKas  CBs3b  (KOBAJICHTHAs, HWOHHA,
METAJUINYECKasi), KPUCTAJUIMYECKas pemErTka, CIUIaBbl, CKOPOCTb

XUMHYECKON peaKun

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATUH U

IMPUMCHATD 3THU ITOHATHUA IIPU OIIMCAHHWU BCIICCTB U UX npeBpameHI/Iﬁ

COCTaBJIATh YPABHCHUS SHCKTpOHHTquCKOﬁ Jucconranumu KHUCIIOT,
menoqeﬁ u COHCﬁ, IIOJIHBIC H COKpaH_IéHHLIe YpaBHCHUA peaKI_II/Iﬁ

WOHHOI0 00OMeHa

PacKpbiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKLII/Iﬁ

MoCpeACTBOM COCTABJICHHUS 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

MMpOBOANUTD paC‘léTH 110 YPaBHCHHIO XUMHYIECKON peaknuuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUsS» U «MeTaipl U HUX

COCOAUHCHUSA

2.1

2.2

2.3

XapaKTepU30BaTh (OMUCKHIBATH) OOIIME U CTIEU(PUIECKUE XUMUUECKIE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
MpuMepamMu MOJIEKYJISIPHBIX M MOHHBIX YPABHEHHI COOTBETCTBYIOIINX

XHUMHUYCCKUX pCaKI_II/Iﬁ

COCTaBJIATb YPAaBHCHUA peaKHHﬁ, MOATBCPKKAAOIMINX CYIICCTBOBAHUC
T€HETHYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB
IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUA,

BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CleZIoBaTh MpaBUJaM TIOJb30BAHUS XHUMHUYECKOH TMOCYyIOH U
71a00paTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBWJIaM OOpAIICHUS C

BCIIECTBAMH B COOTBETCTBHUHM C HWHCTPYKOHUAMHU 110 BBIIIOJHCHUIO




71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHUIO M COOUPAHUIO

ra3o000pa3HbIX BELIECTB (aMMHUAKa U YIIIEKUCIIOT0 Ta3a)

IIPOBOJUTH pPEAKUUH, IOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB

Pa3iIuYHBIX BEIICCTB: PacClloO3HaBaTb OIIBITHBIM HYTGM XJIopua-,

2.5 Opomun, womua, kapOonar, Qocdar, cunamkar, cynbdar,
TUAPOKCUMOHBI, KATHOHBI aMMOHUS, MOHBI H3yYEHHBIX METAJLJIOB,
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHUUYECKUX BEIIECTB

3 [To Teme: «XHUMUS ¥ OKpYKAIOIIAS CPEliay

31 pacKpbhIBaTh CMBICI OCHOBHBIX XuMudeckux monsatuit: [1JK

- BEIIIECTBA; KOPPO3USI METAILJIOB
INPUMEHSITh OCHOBHBIC OIEPAlMU MBICIUTEIBHON JCATEIBHOCTH —
aHaJlU3 W CHUHTE3, CpaBHECHUE, O00OINEHHE, CHUCTEMAaTHU3AIHIO,

30 BBISIBJICHHE TPHYUHHO-CICIICTBEHHBIX CBSI3eH — JUIS  W3YYCHHS

CBOMCTB BEIIECTB U XUMHUYECKHX PEAKIUW; €CTeCTBEHHOHAYYHbIC
METO/Abl TO3HAHWUA — HAOJIOJIEHHUEe, H3MEpPEHUEe, MOJEIUPOBAHHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

HepBOHaanBHBIC XHUMHUYCCKUEC ITOHATHUA

11

1.2

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BeniectBa. PuU3MYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

ITousrue o METOJaXx IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciICHUus cMmecen

1.3

ATOMBI © MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIOXXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG Y4CHHUC

14

1.5

1.6

1.7

Xumunueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHMUYECKHUX 3JEMEHTOB. 3aKOH
IOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHOCHTENbHAass ~ aTOMHas — Macca.
OTtHocuTenbHAsE MOJIEKYJIApHAs Macca. MaccoBast 1011 XUMUYECKOTO 2JIEMEHTA

B COCIMHCHNU

KonunuectBo BemlecTBa. Moib. MOJ'ISIpHaH Macca. B3zaumocBs3b KOJIMYCCTBA,
MacCCbl MW 4YHUCIIa CTPYKTYPHBIX CAWHUI] BCHICCTBA. Pacuétel mo (I)OpMyJ'IaM

XUMHNYCECKUX COGI[I/IHGHI/II\/'I

dusnueckue U XUMHUYECKUE sABJICHHS. XUMUYECKas peakius U e€ INPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XumMuueckue ypaBHenus. Knaccuduxkanms

XUMUYECKHUX Peakinuii (COeTMHEHUS, PAa3JIOKEHUS, 3aMEIIIEHUsI, 0OMEHA)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, ¢ MpaBUIIaMU
paboTel B JabopaTopum W mpuéMaMm OOpamieHus C  J1abopaTOPHBIM
o0opymoBaHHWEM, HW3yYe€HHE W ONUCaHWe (PU3NYECKHX CBOWCTB 0O0pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nueckux (IUIaBJICHHE BOCKA,
TadHUC JIbJa, paCTI/IpaHI/Ie caxapa B CTyHKe, KHUIICHUC U KOHACHCAIIUs BOI[LI) 148
XUMUYECKHX  (TOPEHHE CBEYH, MPOKAJMBAHWE MEIHON  MPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHCIOTOW) SBJICHWUW, HAOMIONEHWE W OIUCAaHUE

IPU3HAKOB IPOTEKAHHUS XHUMHUYECKMX peakuuid (pas3joxkeHue caxapa,




B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, paslioKeHUe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJICHCTBHE XKele3a C pacCTBOPOM
coim meau(ll), n3yuenue cnocoOoB pasaeneHuss cMecei (C MoMOIIbI0 MarHuTa,
bunbTpOBaHME, BHIMMAPUBAHWE, TUCTHILISAIMS, Xpomarorpadus), MpOBEICHUE
OUYMCTKHU MTOBAPEHHOU COJIH, HAOIIOICHUE U OTIMCAHHUE PE3YIbTATOB MMPOBEICHUS
OMBITa, WUTFOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MAacChl, CO3JaHUE MOJICIei

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxuneimme MMpEACTAaBUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

2.2

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kuciopom — aneMeHT W mpocToe
BemiecTBo. HaxokaeHwe Kuciaopoja B MpUpojie, (PU3HMYECKHEe M XHUMHUYSCKUC
cBoiictBa (peakiuu ropenus). Oxcuzabl. Ilpumenenue kuciopona. CriocoObl
MOJIy4YeHUsl KUCIOpoJa B J1a00opaTopud M MPOMBINUIEHHOCTH. KpyroBopot
Kucaopo/a B mpupojie. O30H — aJIoTporHas MoaupuKalys KUcIopoia

TennoBoit 3 hekT XUMUIECKON peaKiuu, TEPMOXHUMHUUYECKHE YPAaBHEHUS, IK30-
U DHI0TEPMUYECKHE peaKkuK. TOIINBO: yrojib U METaH. 3arps3HeHue Bo3ayXa,

yCUJIEHUE TApHUKOBOTO 3(pekTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — snement m npocroe BemiectBo. Haxoxaenue Boaopoaa B IPUPOIE,
¢u3nuecke W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBl MOTY4EHHUS.

Kucnors! 1 commn

2.4

2.5

2.6

MounspHslii 00bEM Ta30B. Pacy€Thl M0 XMMHUECKUM ypaBHEHUSM

®usnyeckue cBorcTBa BOAbl. Boma kak pacrBoputens. PacTBOpBL
HaceliieHHble 1 HEHACHIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasgs nons BemecTsa B pacTBOpe. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Npupojae U B KU3HU 4denoBeka. Kpyrosopor
BOJABl B MpUpOAE. 3arps3HEeHUE MPUPOJIHBIX BoJA. OXpaHa M OYHCTKA
MIPUPOAHBIX BOJI

Knaccudpukanus nHeopranmueckux coeanHeHuid. Oxcuapl. Kiaccudukanus
OKCHJIOB: cojeoOpasywimiue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknarypa oxcuaoB. Dusnueckne M XUMHYECKUE

CBOICTBa OKCHOB. [losryueHne okcuaoB

2.7

OcHoBanus. Krnaccudukanus ocHOBaHME: IMENOYM H  HEPACTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM




2.8

2.9

2.10

Kucnorel. Knaccupukanus kucnor. Homenknatypa kucinor. Ousudeckue u
XUMHUYECKHE CBoMcTBa KucaoT. Psgan axktuBHocTH MeTayioB H.H. Bekerosa.

[Tonydyenue Kkuciaor

Conu. Homenknarypa cosieil. @u3nyeckue M XUMHYECKHE CBOMCTBA COJICH.

[Tonydenue coneit

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XVUMUYECKUH  3KCHEPUMEHT: KayeCTBEHHOE OIpPEACICHUE  COACpHKAHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHUe, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M IIPEKpallleHusl ropeHus (1moxapa), 03HaKOMIICHHE C
o0Opa3llaMu OKCHJOB W OIMCaHWE HUX CBOWCTB, TOIXy4eHHe, coOupaHue,
pacno3HaBaHUE M HU3y4YEHHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJEHCTBUE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXHO HMCIIOIB30BaHUE BHICOMATEPUATIOR),
HaOmrofieHne oO0pa3lloB  BEIECTB KOJUYECTBOM 1 MOjb, HCCIIEJOBAaHUE
OCOOEHHOCTEH pacTBOPEHHs BELIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEWCTBUE BOJBI C MeTaljlaMH (HaTpueM U KajJbLUEeM)
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEIEHUE pPaCcTBOPOB
KUCJIOT U IIEJOYEed C TOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIO/ICHHE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEIOYEH, H3ydYEeHHe
B3auMojieiictBus okcuga menu(ll) ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIN3allni, TOTy4YeHUE HEPACTBOPUMBIX OCHOBAHUN,
BBITECHEHHE OJHOrO0 MeTajula JpPYyruM M3 pacTBopa COJIM, peIlIeHue
SKCIIEPUMEHTANIBHBIX 33734 1o TeMe «BakHellne Kiacchl HEOPTaHUYECKUX

COEIMHEHUIT»

3.1

ITepnonnueckuiil 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBble MOMBITKM KJIACCM(PUKALIMKM XUMHYECKUX dyieMeHTOB. [loHsTne o
rpynmnax CXOOHBIX 3JICMCHTOB (H_IGHO‘-IHBIC n IMCJIOYHO3CMCIIBHBIC MCTAJLIbI,
raJOreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT amMdOoTepHBIC

OKCH/IbI ¥ TUIPOKCHIBI




3.2

[Iepuognueckuit 3axoH. [lepuoanueckas cucreMa XUMUYECKUX di1eMeHTOB [1.1.
Menneneesa. Koporkonepuoanas u JUIMHHOIIEPUOAHAS (bopmbl
[lepuoauueckoit cuctembl xuMuueckux osnemeHtoB J[[.M. Mennaeneena.
IIepuoasl m rpynnbl. PU3MYECKUH CMBICI HOPSAKOBOIO HOMEpPA, HOMEpPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

3.4

Crpoenue atomoB. CocraB aToMHbIX saaep. M3ortonbl. Dnekrponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YeK aroMOB TepBbIX 20 XHUMHYECKHX JIIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepUuCTUKa XUMHUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoauueckoit cucteme [[.1. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTrOMOB XHWMUYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETaUIMYEeCKMX CBOMCTB IO TpyIIaM M IEPUOJaM.
3nauenue [lepmoanueckoro 3akoHa u lleprognyeckoi CUCTEMBI XUMHUUYECKHUX
AJIEMEHTOB ISl pa3BUTHA Haykd W mnpakTuku. .M. MenneneeB — y4€HbIA U

IPpaKJIaHUH

3.5

Xumuyeckass cBA3b. KoBaneHTHas (moJjisipHass M HEMOJSIPHAst) CBA3b.

3HeKTpOOTpI/IHaT€HI>HOCTI) XHMHYECKHX 3JIeMeHTOB. loHHAas CBSI3h

3.6

3.7

9 KIIACC

Kon

Crenenp okucneHuss. OKUCIUTEIBHOBOCCTAHOBUTENBHBIE peakiuu. IIponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKHCIUTENIN U BOCCTAHOBUTEIN

XUMHUECKUH S3KCIIEPUMEHT: M3Yy4YeHHEe OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT M
1IeJI0Y€EH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (FOpCHI/Ie, PpCaKknnun pa3jioKCHUA, COCI[I/IHeHI/IH)

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

BemecTBo n xumundeckas peakuus. [loBropenue

11

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWMCTB
XMMHYECKHUX DJIEMEHTOB MEPBBIX TPEX TMEPHOJOB, Kalus, KaJlblUd U HX

COCAMHEHHI B COOTBETCTBUU C IIOJIOKEHUEM 3JIEeMEHTOB B llepuomnueckoii




CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BellecTBA: BHJbl XUMHMUYECKOM CBA3U. THUNBI KpHUCTANIMYECKUX
pEelETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKH
U BUJA XUMUYecKoH cBsa3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHMYEeCKHX
BEIIECTB (MEXJyHAapOJHas W TpUBHaJbHas). XMMHUYECKHE CBONCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3IMYHBIM  KJacCaM HEOPraHWYECKUX  COCIUHEHUH,

IFCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

14

Knaccudukanys XuMu4eckuX peakiuid Mo pa3IuyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YyYacTBYIOIIMX B PEaKUWU BEIIECTB, MO TEIJIOBOMY 3(dekry, mo
W3MEHEHHUIO CTENEHEH OKHUCIIEHUS XMMHUYECKHUX 3JIEMEHTOB, 10 00paTUMOCTH,
[0 YYacTUIO Karanu3aropa). OK30- M OJHIOTEPMHUYECKHE pEaKiuw,

TCPMOXUMHNYCCKUC YPABHCHHUS. ITonsatue o CKOPOCTH XUMHUYECKOU pe€aKuuun

Ilonsatue 00 O6p8.TI/IMBIX u H606paTI/IMBIX XUMHUYCCKUX PCaAKIMAX. ITonsTHE O
TOMOI'CHHBIX M I'CTCPOI'CHHBIX pPCAKIUAX. IToHsaTHE O XUMUUYECKOM PaBHOBCCHU.
q)aKTOpI)I, BJIMAIOINHUE Ha CKOPOCTH XHUMHYCCKOU pPCakiun MW IOJOXKCHUC

XUMHYCCKOT'O paBHOBECHUA

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUH,  DJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHue  ypaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUUi C HCIONb30BAaHUEM METO0/1a

QJICKTPOHHOT'O Oananca

1.6

1.7

Teopust AJIEKTPOIUTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, annoHsl. MexaHu3M AMCCOLMAIIMU BEIECTB C Pa3JIMYHBIMU BHUJIAMU
XUMU4ecKkol cBsa3u. Crenenp nucconuanuu. CUibHbIE U ca0ble 3JEKTPOJIUTHI.
Peakiun nonHOTO OOMEHA. YCIIOBUS MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
IIOJIHBIE W COKpalI€HHbIE WOHHBIE YpaBHEHMs peakiui. CBoWcTBa KHCIOT,
OCHOBaHMUW U COJel B CBETe MPEICTaBICHHA 00 OSIEKTPOIUTUYECKON

Jucconranuu. KauectBeHHEIC PCaKi Ha UOHBI. Ilonstue o THapOJIN3C colei

XUMHYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJETSIMH KPHUCTaUTMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTasoB (rpadura u
anmMasa), CJIO0XKHBIX BEIIECTB (XJOpUIa HATpHUsl); UCCIECAOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOM peaklMu OT BO3AEUCTBUS pPa3IMUHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEILIECTB,  Ipolecca

JUCCOIMAIMU  KUCJIOT, IIejoued M cosiedl (BO3MOXHO HCIOJIb30BaHHE




BUJICOMATEPUAIIOB); IMPOBEACHUE ONBITOB, WUIIOCTPUPYIOLUX IMPU3HAKU
IIPOTEKaHMs peakluil HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BbIJCIECHHUE Ia3a,
o0pa3oBaHUE BOJbI); OINbBITOB, WUIIOCTPUPYIOUIMX IPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKLUN (TOPEHHE, PEAKLUM PaA3JIOKEHUS, COCIUHEHUS);
pacro3HaBaHUE HEOPraHUYECKHUX BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX PEaKIIUN

Ha MOHBI; pEIICHUEC SKCIICPUMCEHTAJIBHBIX 3a1a4

Hemetamie! u ux COCAUHCHUA

2.1

OO6mass xapaktepuctuka raiaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHbIe CTereHu okuciaeHus. CTpoeHne u (u3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3auMoielicTBUE C MeTalylaMH, HEMeTajllaMH, IiefodamMu). XIJIOpOBOJIOPO.
ConsiHas KMCIIOTa, XUMUYECKUE CBOMCTBA, NOJIyueHHUE, MpuMeHeHue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJOBeKa. BakHelmme XJIOpUIbl U UX

HAXO0XJEHUE B IPUPOJIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u GU3NIECKue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAa M CEphl. AJUIOTPOMHBIE MOAN(PHUKAIIUN
KHCIIOpOJia U cepbl. XMUMHYECKHE CBOMcTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢dbuzmveckue u xXuMudeckue cBoMcTBAa. OKCHUIBI Cephl KaK MPEICTABUTEIH
KHCJIOTHBIX OKCHIIOB. CepHasi KuCIOTa, (PU3UYECKHE U XUMHUYECKHE CBOWCTBA
(obmue Kak mpeAcTaBUTENS Kiacca KHCIOT W crernuduueckue). XUMHUECKHUE
peaxiuu, NeXalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a TMOMY4YeHUsS CEpHOM
kuciaotel. [Ipumenenue. Conu CepHOM KHUCIOTHI, KQaUECTBEHHAs pPEAKIUS HaA
cynbdar-uon. Haxoxxaenue cepsl U €€ COCIMHEHHA B MPUPOJE. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpeabl COCAMHEHUSIMU CEPhl (KUCIOTHBIE JTOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 nNpeaAOTBPAIICHHUA

2.3

OO6miass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUS. A30T, pacipOCTpaHEHHUE B IPUPOJE,
¢dusnyeckre U XUMU4eckue coiictea. Kpyrosopor a3ora B npupojae. AMMHaK,
ero (U3nM4ecKue M XMMHUYECKHE CBOMCTBA, ModydyeHue M npumeHeHue. Comu
aMMOHMs, MX (u3nyeckMe M  XHMHUYECKHE CBOWMCTBA, IIPUMEHEHHE.
KauectBenHast peakiiusi HA MOHbI aMMOHHS. A30THAasl KHCIIOTa, €€ MOJy4eHHUe,

¢dusnueckne W XUMHUYECKHE CBOMCTBAa (0OIIME KakK MpeICcTaBUTENs Kiacca




2.4

KHCIIOT W crnenuduueckne). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY>Karolei
Cpelbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOXAU, 3arPS3HEHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)

dochop, amtorpornnsle Mogupukamuu dochopa, GU3MUIECKHE U XUMUUYCCKHC
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGUINIECKUE H
XUMHUYECKHE CBOHCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe

MUHEPAIBHBIX YIOOPEHHI

2.5

OOmast xapakTtepuctuka 31eMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTENEHW OKUCICHUS. YTJIEepol, auIOTPOITHBIC
Moau(UKaAIMKM, pAacpOCTpaHEHHE B MpUPOJE, (U3MUECKHEe U XUMHUYECKHE
cBoiictBa. AzncopOuus. KpyroBopor yrinepoga B mpuponae. Okcuabl yriaepoza,
X (U3NYECKHC M XUMHYCCKHE CBONCTBA, NIEHCTBHE HA JKUBBIC OPTaHU3MBEI,
MOJTyYeHHE M TMPUMEHEHHE. JKOJIOTHYECKHE MPOOIeMbl, CBI3aHHBIE C OKCHUIOM
yraepona(lV); rumoresa ra00anbHOrO MOTEIJICHUS KIMMaTa; HapHUKOBBIN
apdekr. YrompHas KUCIOTa U €€ COJHM, UX (PUINYECKUE U XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHarT-
noHbl. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

HepBOHaanBHLIe IIOHATUS 00 OpTraHU4YC€CKUX BCHICCTBAX KAaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, OSTWJICH, AalCTUIICH, 3TAaHOJI, TJIMOCPUH, YKCYCHAasd
KI/ICJ'IOTa). Hx coctaB U XHMHYECKOE CTPOCHHUC. [TonsTHe 0 OHMOJIOTHYECKU
BAXXHBIX BCIICCTBAX: XHUpaX, 6em<ax, Yrji€eBoJax — WM HUX PpOJIU B KHU3HU
YCIO0BCKa. MaTepI/IaJ'IBHOG CAWHCTBO OPraHUYCCKUX U HCOPraHUYCCKHUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHE CBOMCTBAa, IMOJIyU€eHUE U
npumenenne. CoenuHeHUs KpeMmMHHUs B mpupojge. OOmme mpeacraBieHuss 0o
okcuje kpemuusi(1V) u kpemaneBoi kucinote. CUIUKATHI, UX UCTIOIb30BAaHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTH. BakHel1re cTpouTenbHble MaTepPHAIIbI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, jkene300eToH. [IpobGaembr OGe3omacHOTrO

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCpUaiOB B HOBCGI[HGBHOﬁ KU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Yy4YeHHE O0pa3loB HEOPraHMYECKHUX BEIECTB,

CBOWCTB COJISTHOM KHCJIOTBHI; MPOBEACHUE KAYECTBEHHBIX PEAKIUMi HA XJIOPH-




HOHBI H HaGJIIOILeHI/IC MPU3HAKOB HX MNPOTCKAaHHA; OIBIThI, OTpPAXKAIOIIUC
¢du3HUecKre 1 XUMHYECKHE CBOMCTBA TaJOT€HOB M MX COCJMHEHHH (BO3MOKHO
UCTIOJIb30BaHUE BUAEOMATEPHAIOB); O3HAKOMJICHHE C 0OpaslamMH XJIOPHUIOB
(raoreHuIOB); O3HAKOMIIEHHME C oOOpasmaMu cepbl U €€ COCAMHCHHUSIMH
(BO3MOXXHO  HCIIOJIb30BAaHME BHJEOMATEpHANIOB); HAOIIOJEHHE IMpolecca
o0yraMBaHUs caxapa IOJ JACHCTBUEM KOHIIGHTPHUPOBAHHOW CEPHOHM KHCIIOTEHI,
U3y4CHNE XMMHUYECKHX CBOWCTB pa30aBIICHHOW CEPHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH W HaONMIOJeHHe Tpu3HaKa e¢
MPOTEKaHMS; O3HAKOMIIEHHE C (PU3NIECKUMHU CBOMCTBaMH a30Ta, (hocdopa u ux
COeNMHEHUI (BO3SMOKHO HCIOJBb30BAaHHE BHJCOMATEPUANIOB), O0Opa3mamMu
a30THBIX U (OCHOPHBIX yIOOPEHHIA; TOydeHne, COOUpaHue, pacro3HaBaHUe U
HU3YUCHUC CBOMCTB aMMUaKa; IPOBCACHUC KAa4YCCTBCHHBIX peaKuHﬁ Ha HOH
aMMoHMST W (Qocdar-MOH W UIyYCHHE TPU3HAKOB UX NPOTEKAHUS,
B3aUMOJICHCTBHE KOHLIECHTPUPOBAHHOW a30THOW KHUCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAHUE BHACOMATEPHAJIOB); H3YUYCHHE MOJEIEH KPUCTALTHUECKUX
pemérok anmaza, rpadura, (QyUIepeHa; O3HAKOMJIEHHE C IIPOILECCOM
azcopOLMU PacTBOPEHHBIX BEILECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTHBOra3a; MOJy4YeHHEe, coOMpaHMEe, PACIO3HABAHWE U H3Y4YE€HUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAaueCTBEHHBIX pEaKkUMi Ha KapOoHaT- H
CUJIMKAT-UOHbI MW HM3YYCHHUEC IIPHU3HAKOB HX IPOTCKAHUA; O3HAKOMJICHUC C
HpOHYKHHCﬁ CUJIMKATHOM MPOMBINIJICHHOCTH; PCIICHHUE SKCIICPUMCHTAIBHBIX

3a11a4 1Mo TeMe «BakHelIne HeMETaIUIbl M UX COSIUHEHHU

3.1

3.2

Merannsl 1 uX COCIMHCHUA

OO1m1ast XapakTeprCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM UX
nonoxennss B Ilepuonnueckod cucreMe XUMHYECKHMX d3ieMeHToB J[.U.
Menpeneesa u crpoeHns aToMoB. CTpoeHne MeTaiuioB. MeTamnndeckas CB3b U
METINIMYECKasl ~ KpUCTANIMYEeCKass PpEmETKa.  DJIEKTPOXUMUYECKUN  psf

HaHpH)KCHI/Iﬁ MCTAJIJIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0IMe croco0bl MONTy4eHUs
MeTauioB. [ToHATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
Koppo3uu. CrutaBbl (CTallb, YyryH, JIOPATIOMUHUM, OpOH3a) U UX NPUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH

3.3

[Ilesounble MeTaJUIBL: MOJOXKEHHE B Ilepmonnueckol cUCTEME XHMHYECKHUX




3.4

3.5

3.6

anemeHToB /.M. MenneneeBa; cTpoeHHE UX aTOMOB; HaXOXKJIECHHE B IPUPOJIE.
Ouznyeckue 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamiusi). OKCUIIbI U
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METAIOB M HX

COE€IUHEHUN

[lenouHo3eMenbHbIE  METAIBl  MarHuii M KajJbLMH: IOJOXEHHe B
[Iepnonnueckoii cucreme XUMUYECKUX 3i1eMeHToB [[. 1. MenneneeBa; ctpoeHue
HUX aTOMOB; HAXO0XICHUC B IPHUPOAC. duznyeckrue U XUMHYECKHE CBOMCTBA
MarHus W Kajblud. Baxselmme coequHeHUs KaiblMsl (OKCHI, TMIPOKCHI,

comu). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

AmoMUHUI: TION0OXKEeHUE B llepuonmyeckol cucTeMe XHMMHYECKHX 3JIEMEHTOB
J.. MenaeneeBa; CTpOCHHE aToMa; HaxoxkiaeHue B mpupozae. duzmdeckue u
XUMHYECKHUE CBOMCTBA aIFOMHHUSA. AM(OTEpHBIC CBOWCTBA OKCHAA M THIPOKCHIA

AJITFOMUHUA

XKeneszo: monoxxenue B [leproguueckol cucreMe XUMHUYECKUX deMeHToB J1.1.
MenzeneeBa; CTpOCHHE aroma; HaxOoXJAeHHe B mpupoae. Dusmdeckue u
XUMHUYECKUE CBOMCTBa jkene3a. Okcunbl, TApokcuasl u conu xenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBa U MOTyUEHUE

3.7

XUMHUECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMyu METalIOB U CIUIABOB,
X (pU3WYECKMMH CBOWCTBAMH, HW3YYCHHE PE3yIbTaTOB KOPPO3HH METAJIJIOB
(BO3MOKHO UCTIONIb30BaHUE BUJICOMATEPHUATIOB), ocoOeHHoCTeH
B3aMMOJICHICTBUSL  OKCHJAa KalbllMs W HATpus C BOAOH  (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUAIIOB); WCCIICJIOBAHUE CBOWCTB >KECTKOW BOJIBI,
mporiecca TOpPEHHsl JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEAKIUl HA HOHBI
(Marams, Kanblius, amromunus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJTI0JICHNE W ONKMCAHUE MPOIECCOB OKpAIIMBAHUS TUTAMEHW WOHAMH HATPHS,
Kausg W Kaublusg  (BO3MOXXHO  WCIIOJIb30BAaHHE  BHJICOMATEPHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA AMIOMHHHS M THUIPOKCHIA
[IMHKA; pEIICHHEe dKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TeMe «BaxHele MeTamibl U

UX COCANUHCHUA»

XuMHS ¥ OKpYXKarolas cpeaa

4.1

HoBble maTepuansl u TexHosioruu. BeliectBa W maTepuaibl B MOBCEIHEBHOU

JKM3HH YeJIOBeKa. XUMHS U 300POBLEC. be3onmacHoe ucmonb30BaHHE BCIICCTB U




XUMHAYECKHX peakuuii B ObITy. IlepBas moMoIs Mpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

4.3

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHue
okpyxatomei cpeasl [T/IK. Pons XxumMun B perieHuN 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOIHBIA Ta3, HedTh),
MPOIYKTHI UX MEePEPaOdOTKH, UX POJIb B OBITY U POMBIIIICHHOCTH

XUMUYECKUI SKCIEPUMEHT: U3yuyeHue o0pa3I[0B MAaTepPHANIOB (CTEKIIO, CIIJIaBbI

METaJIJIOB, MTOJIUMEPHBIE MaTepUabl)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Koxa
NPOBEPAEMOro

TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI

NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

1.2

O II03HABAEMOCTH SBJICHUM NPUPOABI, NOHUMAHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMMUYECKON HayKHM Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIeH KyIbTypbl M IPAKTHUECKOH
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAYYHbIX MCETOJAX IIO3HAHUSA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICHOBAHUA BCIICCTB U UIYUCHUA
XUMHUYCCKHUX peaKHI/IfI; YMCHUEC HCIIOJIB30BAaTh MOACIN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

2.1

o cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMCHHBIMHU TCXHOJOIWAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XUMHUYECKON HayKd, 4YTO TMO3BOJIUT OOYYAIOMIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENEHOCTU
U CeNaTh OCO3HAHHBIM BBHIOOP XMMHU KakK MPOQUIBHOTO MpeaMeTa

TP TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIeT0 00pa30BaHUs

Bnanenue cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPO/JHAS CMECh, OTHOCHUTENIbHBIE aTOMHAasi WU MOJIEKYJISpHas
MaccChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJIb (CpemHssi), XUMHUYECKas
peaKiusi, peakluh COCIUHEHUS, PEaKIUW Pa3JIOKCHUS, pPEaKIuN

3aMeIIeHUs, pPeakIMi OOMEHa, TEIUIOBOM 3(PEeKT peakiuu, 3K30- U




SHAOTEPMHUYECKUE PEAKLMH, PacTBOP, MACCOBas IOJII XMUMHYECKOIO
JJIEMEHTA B COEAMHEHUH, MAacCOBast 10JIS1 U MIPOLIEHTHAsA KOHLEHTPALHs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIM CIIOW aTOMa, aTOMHAs
opburtanb, paauyc aroMa, BAJIEHTHOCTb, CTEIEHb OKHUCIICHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIpHAs
KOBQJICHTHAs  CBsI3b, MOHHAas  CBs3b, METaLIM4ECKas  CBA3b,
KpUCTaJUIMYeCKass peleérka (aroMHas, HOHHAsA, MeTaJuIn4ecKas,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
JNIEKTPOJIUTUYECKAsT ~ JUCCOLMALMSA, PEAKLUUU HMOHHONO0  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJIb, OKHMCIEHME W  BOCCTAHOBIEHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEoOpaTUMble pEeaKIlvy,
CKOPOCTb XMMHUYECKOW peakumu, Katanmsarop, IIJIK, xopposus

MCETAJLJII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHMsI MacChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

CcoCTaBa, 3aKOH ABOI‘aI[pO

2.3

TEOPUM  XHUMHH: aTOMHO-MOJIEKYJIIpHass ~ TeOopus, TEOpHs

BHGKTPOHHTHHGCKOﬁ AUCCoranmn

Brianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4ucle MUHEpaJbHbIE YAOOpEHUs, METaUlbl U CIUIaBBI,
MPOAYKTHl TepepaboTKU MPHUPOAHBIX HCTOUYHUKOB YIJIEBOJIOPOIOB
(yrias,, mpupoaHOro rasza, He()TH) B OBITY, CEbCKOM XO3MHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OCNKOB, YIJIEBOJOB
JUISL OpraHr3Ma 4eJIoBeKa; yMEHUE MMPOTHO3UPOBATh BIMSHUE BEIECTB

H XUMHYCCKUX IMPOLCCCOB HAa OpPraHMU3M UYCJIOBEKA M OKPYKAIOIIYIO

NPUPOJHYIO Cpery

3.2

YMCHHUEC HHTCIPUPOBATE XMUMHYCCKHUEC 3HAHHA CO 3HAHUAMHU IOPYTrux

yueOHBIX TIPEIMETOB

3.3

HaJIM4Yue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMH WMH(OpMaLUU
Mo XUMUU (Hay4yHash W HAy4HO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)




YMCHUC 00BEKTHBHO OLICHUBATh I/IH(I)OpMaI_II/IIO O B€IICCTBaAx, HX

3.4 NpeBpalleHUsIX M NPAaKTHYECKOM  MPUMEHEHHMH U yMEHHe
HCIIOJIb30BaTh €€ JUIs pelIeHns yueOHO-T103HABATEIbHbBIX 3a/1a4
Bnagenue ocHOBaMH MOHSITHMHOIO amnmapara ¥ CHMBOJHYECKOIO

4 A3bIKa XUMUU JJI COCTaBlieHUS (HOpMyNl HEOpraHMYEeCKHX BEIIECTB,
YpaBHEHUH  XUMHYECKHMX  PEaKIUd; OCHOBAMHM  XMMHUYECKOU
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMmeHue oOBSCHATH CBA3bL MOJIOKEHUs 3iemeHTa B [lepmomumueckoit
CHUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB

5 XUMHUYECKHX OJJICMEHTOB (COCTaB W 3apsi sapa, oOIee YhCiIo
AIIEKTPOHOB), PACHpPEIEICHUEM DJIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB HIEPBBIX TPEX MEPUOAOB, KaTUs U KAJIbLIUS
[IpencraBienne O  MEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATENLHOCTD),

6 MPOCTBIX W CJOXKHBIX BEHIECTB OT IOJOXEHHUS JJICMEHTOB B
[lepuonnueckoid cucreMe (B MalblXx TNEpPHOJAX U TJIABHBIX
MOJArPYMIax) 1 3JEKTPOHHOTO CTPOEHUS aToMa

7 YMeHnue kinaccupuuupoBaTh:

7.1 XUMHUYECKUE 3TIEMEHTHI

7.2 HEOPraHUYECKHE BEIIEeCTBA

7.3 XUMHUUYECKHE PeaKIu1

8 YMeHue ornpenensiTh:
BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsi

8.1
MOHA

82 BHJ] XMUMHYECKOH CBS3M W THUIN KPUCTAUITMYECKOH CTPYKTYphI B

. COETMHEHUSIX

8.3 XapakTep Cpeibl B BOJHBIX PacTBOpaxX BEMIeCTB (KHCIOT, OCHOBAHHUH )

8.4 OKUCITUTENh U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBarh (U3NYecKre 1 XUMHUECKUE CBOMCTRA!
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJI, TpaduT, anmas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJOp, HATpUW, Kalul, MarHui,

KaJIbIIUN, aJTFOMUHUN, KEJe30)




CJIOKXHBIX BCHICCTB, B TOM YHUCIC HUX BOIHBIX PaCTBOPOB (BOI[a,

dMMHaAK, XJIOpOBOAOpOA, CCPOBOJAOPOA, OKCHIbI H THUAPOKCHIBI

90 metamwioB |-IA rpynm, amomunus, meau (1), muaka, xenesa (Il u
' I1), okecuasr yrnepona (11 u 1V), xpemuus (1V), azora u gocdopa (111
u V), cept (IV u VI), cepuucras, cepHas, azoTucras, a3oTHasd,
dbocdopHas, yrojbHasi, KpeMHHEBAsK KHCJIOTA U UX COJIH)
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBa  BEIIECTB B
03 3aBHCHUMOCTH OT MX COCTaBa M CTPOEHUS, MPUMEHEHHUE BEIIECTB B
' 3aBHCHUMOCTH OT UX CBOMCTB, BO3MOXHOCThH MPOTEKAHUS XUMHUYECKHUX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBHUSIX
10 YMeHHue COCTaBIsATh MOJIEKYJIAPHbIE U HOHHBIC YPaBHEHUS PEaKlUi, B
TOM YHUCJIE:
10.1 peakIuii HOHHOTO OOMEeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITHI
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
. (Tpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJATBEPXKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BBIYUCITE (MIPOBOUTH PACUETHI):
111 OTHOCHUTEJBHYIO MOJEKYSIPHYI0 ¥ MOJSIPHYIO MacChl BEIECTB,
. MacCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTA B COSIMHEHUHT
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHHUSM XHUMHUYCCKHX PEAKIUH W HaXOIWTh KOJWYECTBO
- BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH ~ METOJAaMH  HAY4YHOTO  TMo3HaHUs (HaOmrofeHHe,
191 HU3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSCHUH BEIIESCTB U
- XUMHUYECKHX SIBJICHUW; YyMeHHe CchOpMyIHpoBaTh MpoOiIeMy U
MPEJIOKUTH MMYTH €€ PEIICHUS
122 Oe3omacHoil pabOTBl € XWMHUYECKMMH BEIIECTBAMHU, XHUMHUYECKON
' MOCYI0M U J1aOOPaTOPHBIM 000PYAOBaHUEM
12.3 MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMHU, HCTIOIb3yEeMbIMHU




B TMIOBCEHEBHOM JKM3HH, MPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHUs
3I0pPOBbS U OKPYXKAIOLIEH MNPUPOJIHON Cpelpl; MOHMMaHUE Bpenaa
(omacHOCTH) BO3ICMCTBHS Ha JKUBBIE OPraHU3MbI OMNPEAEIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIEHUS M MPEIOTBPALICHUS HX BPEIHOTO

BO3J€MCTBUA

13

Hamune MPAKTUYCCKHUX HABLIKOB IIAHUPOBAHHUA U OCYLICCTBIICHHA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

HN3YUCHUE U OIIMCAaHUEC q)I/I?)I/I‘ICCKI/IX CBOICTB BCIIECCTB, O3HAKOMJICHHEC
C (1)I/I3I/II-IGCKI/IMI/I )51 XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,

WJUTFOCTPUPYIOLIME IPU3HAKY IPOTEKAHNS XUMHUYECKUX PEaKLIAN

13.2

13.3

13.4

135

U3y4eHHe CIIOCOO0B pasJieIeH st cMecel

MOJIydYeHUE KHUCJIOpPOJAa W M3Y4YEHHE €ro CBOWCTB; IOJIy4YEHUE
BOZIOPO/IA Y M3YYEHHE €r0 CBOMCTB; MOJYyYECHHE YITIEKHUCIOTO raza u
M3yYECHHUE €r0 CBOMCTB; MOJYyYEHNE aMMHUaKa U U3YYEHHE €r0 CBOMCTB
MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOM JoJiei
pPacTBOPEHHOTO BEIIECTBA

IIPUMEHEHNE WHJIUKaTOPOB (makmyca, METHJIOpaHkKa u

¢denondranenHa) A8 ONpeneseHHs] XapakTepa Cpeibl B pacTBOPax

KHUCJIOT U ILIeJoyei

13.6

HCCIIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYECHHUE B3aMMOJCUCTBHS KHCIOT C METaJUIaMH,
OKCHUJAaMH  METaJUIOB,  PACTBOPUMBIMH M HEPaCTBOPUMBIMH
OCHOBAHUSMH, COJISIMM; ITOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOIO METajula JpPyrMM W3  pacTBOpa  COJM;
ucciaenoBaHe aM(OTEPHBIX CBOMCTB THAPOKCUIIOB ATIOMHUHHUS H

OUHKa

13.7

perIeHre IKCIePUMEHTAIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIC KJIACChI
HEOPraHUYECKUX COETMHEHNI; «ONEKTpOoIUTHYECKAS
aucconuanusy; «BakHellMe HEMETaUIbI MW HX COECIUHEHHSY,

«Baxxueime MeTayIbl 1 X COCOUHEHUS

13.8

XUMHUYECKHE  DIKCIIEPUMEHTHI, WUTIOCTPUPYIOUINE  MPHU3HAKU

MMPOTCKAHUA peaKuHﬁ HOHHOTO 06M6Ha; KaUCCTBCHHLIC PCAKIMKU Ha




MPUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HWOHBI: XJOPUI-, OpOMHUI-,
wonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATHOHBI aMMOHHUSI, MarHusl, KaJIbIUsi, AJIFOMUAHUS,
kenesa (2+) u xenesa (3+), menu (2+), nMHKa
14 YmeHnue:
MPEICTaBISITh PE3yIbTaThl JIKCIIEPUMEHTa B (OpME BBIBOJOB,
14.1 JIOKa3aTeNIbCTB, TpaUKOB M TAOMWIl W BBIABIATH SMIIMPUUYECKHEC

3aKOHOMEPHOCTH

YCTaHABIIMBATh CBSI3U MEXKY PEaTbHO HAOII0JaeMBbIMU XUMHUYECKHUMHU
14.2 SBIICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MAaKpPO- U MUKPOMUPE,

O0OBSICHATH IPUUUHBI MHOTOOOpa3usl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 IlepBoHavaIbHBIE XUMUYECKUE TTOHATHS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI W MOJIGKYJBI. XUMHYECKHE dJIeMEHTbl. CHMBOJIBI XUMHYECKUX
. aneMeHTOB. [IpocThie U CIIOXKHBIE BEILIECTBA.
13 Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMUYECKUX dNIeMeHTOB. CTeneHb
. OKHCJICHUS
3akOH TIOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOcUTENbHAs aTOMHas Macca.
14 OtHOocuTeNbHAsT MOJIEKYJIApHas Macca. MaccoBast 10JIs1 XUMHYECKOTO JIEMEHTa
B COCJIMHEHUU
15 KomuyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3oB.
' B3anmMocCBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €MHULL BEIIECTBA
16 ®u3nuecKkue U XMMUYECKUE SIBIICHUA. XUMUYECKasl peakuus U €€ NMpU3HAKHU.
. 3aK0H COXpaHEHUsI MACChI BEIIECTB. XUMUYECKUE YPABHEHUS
) [lepnonnueckuii 3akoH u lleprognueckas cucreMa XUMUYECKHUX HIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepuonnueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
2.1 MenneneeBa. [lepuoast u rpymmbsl. OU3NYECKUd CMBICT MOPSAIKOBOIO HOMEPA,
HOMEPOB MEPUOJIa U TPYMIIBI JJIIEMEHTA
Crpoenue aromoB. CocTtaB atroMHbIX sifep. M3orombl. DnektpoHsl. CTpoeHue
2.2 DJIEKTPOHHBIX  000JI04eK aTOMOB TEpBBIX 20 XHUMHYECKHX DJIEMEHTOB
ITepuoanueckoit cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalus, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
2.3 METaUIMYECKUX W HEMETaUIMYEeCKHMX CBOMCTB) W WX COEAUHEHUH B
COOTBETCTBUU C IIOJOKEHUEM DJJIEMEHTOB B llepuomgmueckoil cucreme u
CTPOECHHUEM HX aTOMOB
3 CtpoeHue BemecTBa




3.1

3.2

4.1

Xumuyeckasi cBsizb. KoBaneHTHast (TONIsIpHAasl © HEMOJISIpHAs)  CBS3b.
ONEKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  MoHHas  CBs3b.

Meramdyeckas CBI3b

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAas, HMOHHAs, MeTa/linyecKas),
3aBHCHUMOCTbH CBOICTB BEIIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKH M BUIA

XAMHUYECKON CBA3U

Baxuneimme MNPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHECHUS. MeTtamisl 1 uX COCAUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpasyroriue: OCHOBHBIE, KHCJIOTHBIC, amdoTepHbIe) u
HecoseoOpa3yrome; OCHOBaHMK (IIETOYM W HEPAaCTBOPHUMBIE OCHOBAHWS);
KACIOT  (KUCIOpOJCOAEpKaMe ©  OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX)

4.2

@u3nyeckue MW XMMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriiepona, KpeMHUS

4.3

duznueckrie W XUMHYECKHE CBOMCTBA IIPOCThIX BCHICCTB-MCTAJJIOB: JIMTHA,
HaTpusda, Kajiusgd, Marovusd U KaJlbOWsA, aJIOMHUHUA, KCIIC3a. 3J'I€KTpOXI/IMI/I‘~IeCI(I/Iﬁ

paa HaHp}DKeHI/Iﬁ MCETAJJIOB

4.4

dusznueckrue U XUMHUYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemetaiwioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). [onyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoiictBa okcunoB: MetamwioB IA—-IIIA rpymn, munka, memu(ll) u

xene3a(ll, 11). [TonyueHnne oKCHIOB METAILIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHMM M aM(DOTEPHBIX THIPOKCUIOB (Ha MPHUMEPE
TUAPOKCHIOB QIIOMUHUA, JKele3a, IuHKa). [lomyuyeHne OCHOBaHHWA U

aM(OTEPHBIX THIPOKCHJIOB

4.8

OO0mme XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yrompbHOU. OcoObie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

[Tonydyenue kuciaor




4.9

OO6ue xuMHUYecKre CBoicTBa cpeHux coiell. [lomyuenue comneit

[Tomyuenue, coOupanue, pacmo3HaBaHHE BOJOPOJA, KHCIOPOAA, AMMHAKA,

410 YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [Tonyyenue amMmmaka, CEpHON W a30THOM KHCJIOT B MPOMBIIIICHHOCTH. OO0Ime
' CIIOCOOBI TIOJYyYEHUS] METAJUIOB
412 I'eHeTnyeckas CBs3b MEXAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHUN
5 XVMMHYECKUE PEAKIINH
Knaccudukanms XuMUYecKuX peaknuid MO pa3IMyHbIM IMPU3HAKAM: 110 YUCITY U
5.1 COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TemioBoMy 3¢pdekry, mo
W3MEHEHHUIO CTENICHEN OKUCIICHHSI XUMUYECKUX 3JIEMEHTOB
59 TernoBoil 3¢ heKT XMMHYECKON peaKkIiuy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-
. Y DHJIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKUE YpaBHEHHUS
OKHCIUTENIPHOBOCCTAHOBUTENIbHBIE peakiUU. OKHUCIUTENN U BOCCTAHOBUTEIH.
5.3 [Ipomieccb  OKkuCieHHUST ©W  BOCCTAHOBIIGHHS.  ODJEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
54 Teopus anexTponutuyeckoi aucconranuy. KaTuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
. HERJIEKTPOIuThl. CHIIbHBIE U Ci1a0ble 3JeKTPOIuThl. CTeneHb AUCCoualiu
- Peakiiuu monHoro obmeHa. YCJIOBHS MPOTEKAaHHs peaklMii MOHHOTO OOMEHa,
. MIOJIHBIE U COKPALEHHBIE HOHHBIE YPAaBHEHHUS PEaKIUil
6 XuMHS ¥ OKpYKaromias cpeia
BemectBa u Martepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
6.1 UCIIOJIb30BaHUE BEIIECTB M XMMHMYECKHUX peakuuid B J1abOpaTOpUU U OBITY.
[TepBast momMoIIb TPU XUMHUYECKHX 0KOTaX U OTPABICHUIX
XUMHYECKOE 3arps3HEHHE OKPYKAlIIeW cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa M BOJOEMOB), CIHOCOOBI €ro MPEIOTBpALICHUS
6.2 [IpenenbHast nomyctumas koHueHtpanus BemecTB (IIJJK). Pomnp xumuu B
pPELICHUH DHKOJOTMYECKHMX MpolieM. VYCUJIeHHe MapHUKOBOro 3ddekxTa,
pa3pylLieHre 030HOBOIO CJIOs
[Ipumenenne cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCAUHEHHH B
6.3 ObITY, MEAWLUHE, TPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue

METaJUIOB M CIUIaBOB (CTajb, YYT'yH, IIOPATIOMHHUIN, OpoH3a) B OBITY |

IMPOMBIINIJICHHOCTH HUX COCHHHGHHﬁ. IlousTue o KOppO3uKn MCTAJLLIOB, OCHOBHBLIC




CHOCOOBI 3aIIUTHI UX OT KOPPO3HHU

[IpupogHble UCTOYHUKH YTIIIEBOAOPOAOB (Yroib, NPUPOIHBIA Ta3, HEPTH),

o4 IPOAYKTHI UX TIepepaboTKu (OEH3UH), UX POJIb B OBITY U POMBIIIJICHHOCTH
[lepBoHayanbHbIe IMOHATHA 00 OPraHMYECKUX BEIECTBAX KAaK O COEIMHEHMSX
65 yriiepoaa (MeTaH, 3TaH, STWIEH, alleTHUIeH, STAaHOJI, TIIMIEPHUH, YKCYCHAs! KUCIIOTA).
. [NonsiTne 0 OMONOTHYECKH BaKHBIX BEILIECTBAX: JKUPaX, OCNKaX, YrJIeBOAaX — U UX
POJIU B J)KU3HU YEJIOBEKA
7 Pacuérsr:
7.1 1o (hopMyIaM XUMHYECKHX COCAMHEHUH
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMAYECKHM yPaBHEHUSAM




YUYEBHO-METO/JINYECKOE OBECIIEUEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» Xumus: 8- kiacc: 0a30BBIN YPOBEHB: YUCOHHK; 5-€ U3MaHKE, TepepaboTaHHOE
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 00IIECTBO
«M3parenbctBo «IIpocBenienne»

» Xumusi: 9-if kimacc: 6a30BbIN YPOBEHb: YUCOHHK; 5-€ U3MaHNE, TepepaboTaHHOE
["a6puensn O.C., Octpoymos U.T'., CraakoB C.A. AKIIHOHEpHOE OOIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

-Xumust: 8 kinacc: 6a30BbIi ypoBeHb. Pabouas tetpans/ O.C. I'abpuensu, NU.T.
Octpoymos, C.A. Cnankos.- Mocksa: [Ipocsenienne, 2023 T.

-Xumust: 9 knacc: 6a30Bbiii ypoBeHb. Pabouas Tetpans/ O.C. I'abpuensn, N.T.
Octpoymos, C.A. Crnankos.- Mocksa: [Ipocsenienne, 2023 T.

-Xumust: 8 kiacc: 6a30Bblid ypoBeHb. TeTpass isl JJabOpaTOPHBIX OMBITOB U
npaktudeckux padot/ O.C. I'abpuensn, N.B. Axcénona, .I'. OcTtpoymoB.-
Mockaa: [Ipocsemienne, 2021 .

-Xumust: 9 kinacc: 6a30BbIi YpOBEHb. TeTpaab s 1a00paTOPHBIX OMBITOB U
npaktudeckux padot/ O.C. I'abpuensn, N.B. Axcénona, .I'. OcTtpoymoB.-
Mockaa: IIpocsemenue, 2023 r.

-Xumust: 8 kinacc: 6a30BbIid ypoBeHb. [I[poBepoUHbIE 1 KOHTPOJIbHBIE PAOOTHI/
O.C.

["abpuensu, I'.I'. JIsicoBa.- Mocksa: [Ipocsemenue, 2023 T.

-Xumust: 9 knacc: 6a30BbIid ypoBeHb. [I[poBepoUHbIE 1 KOHTPOJIBbHBIC PAOOTHI/
O.C.

["abpuensu, I'.I'. JIsicoBa.- Mocksa: [Ipocsemnienue, 2023 T.

-Ypoku xumuu B 8 kiacce. Metonuueckoe nocooue/ M.B. Akcénona, C.A.

Cnankos, .I'. Octpoymos, O.C. I'abpuenss.- Mocksa: [Ipocsemienue, 2022 ©



IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.edu.ru — denepanbHbie 00pa3oBaTEIBHBIC PECYPCHI IS 00IEro
oOpazoBanwsi/

2. https://educont.ru/ - Karamnor miudpoBoro oo6pa3oBaTeibHOr0 KOHTEHTA.

3. http://school-collection.edu.ru/ - Equnast koyiekius mugpoBbix
00pa3oBaTeNIbHBIX PECYPCOB.

4. http://www.hemi.nsu.ru/ - OcHOBBI XUMUH. DJICKTPOHHBIN YUSOHHK.

5. http://hemi.wallst.ru/— O6pa3oBareabHBINA CANT IS ITKOJIBHUKOB 10 XUMHUHU
6. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHocoBa

7. https://vos.olimpiada.ru/ - Becepoccuiickast oTUMITAaa MIKOJIbHUKOB.

8. https://chem8-vpr.sdamgia.ru/ - Pemry BITP.
9.https://chem-oge.sdamgia.ru/prob_catalog -OI'>-2025, xumus: 3agaHus,
OTBETHI, PEIICHHUS

10. http://www.fipi.ru/






