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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TPEOOBaHWI K pE3yJbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM MPENoJIaBaHusl y4eOHOIro
npenmera «XuMHs» B 00pa3oBaTelbHBIX — opraHuzanusx Poccuiickoi
denepanum.

[Iporpamma nmo xumuu Aa€T MPENCTABICHUE O LENAX, OOIIel cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4EOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIEepIKaHHeE,
MpeaycMaTpPUBAET paclpeie]ieHHe ero mo KjiaccaM U CTPYKTYPUPOBAHHUE IO
pazjieliaM M TeMaM MPOrpaMMbl MO XHWMHH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHUH C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKHM Y4Ye€OHOro TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbLHOMN
IIporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETo 00pa30BaHUs, a Takke TPeOOBaHUIMA
K pe3yibTaTaM OOydYeHMs] XMMHUU Ha YpPOBHE ILIeJied H3ydeHHs TpeaMeTa u
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO Y4EOHOT0 COJEPKAHMS.

3HaHUE XUMUM CIIYKUT OCHOBOM JUisi (hOPMHUPOBAHUSI MHUPOBO33PECHUS
00y4aroIierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TUHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT (HopMUpyeMble XUMHUEH TPEACTABICHUS] O B3aUMOIPEBPAIICHUSIX
SHEPruu U 00 SBOJIIOIMU BEIIECTB B MPUPOJIC, O MYTAX PELICHUS TII00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M KOJIOTUUECKON 0€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3alii  BO3MOXKHOCTEH IS CaMOPa3BUTHS W
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIHOHATBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIILIICHUS U TBOPUYECKHX CIIOCOOHOCTEH
0oOy4Jaronuxcsi, HABBIKOB WX CAMOCTOSTENHHOW y4eOHOH eATeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX U HUCCIE0BATEIbCKUX YMEHHM, HEOOXOJIUMBIX KakK B
MOBCEIHEBHOM )KU3HU, TaK U B MPOGHECCUOHAIBHOM JIESITEHLHOCTH;



3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIA HA €AUWHCTBO IMPUPOABI W  YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TAalOM B POPMUPOBAHUU €CTECTBEHHO--HAYYHOW rPaMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHbIM 3HaHUSIM, K TIPUPOAE, K UEJIOBEKY, BHOCHT CBOM BKJAJ B
AKOJIOTHYECKOE 00pa3oBaHre 00yJatouXCsl.

JlanHble HanpaBlieHUs B 00YYEHUU XUMHH 00ECIIEUMBAIOTCS CrielU(PUKON
colepKaHUsi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCS TMEeAarormuecku
aJanTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKW XUMHH Ha ONpPEJCIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00I1ero oOpa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIMMHUCS CHUCTEMbl TMEPBOHAUYAIBHBIX MOHSATUN XUMHH,
OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHSATHN
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus OIporpaMMbl 10 XuMuu chOpMUPOBaAHA HA OCHOBE
CHUCTEMHOI0 Mojaxona K €€ uzyuenuro. Coaep:kaHue CKIAAbIBACTCA U3 CUCTEMBI
IIOHATUM O XUMHYECKOM OJJIEMEHTE M BEIIECTBE U CHUCTEMBI IIOHATHU O
XuMUueckoil peakuuu. O0e 3TH CUCTEMBbl CTPYKTYPHO OPraHU30BaHbBI IIO
MPUHIMITY TIOCIEIOBATEILHOTO Pa3BUTHUS 3HAHWKA HAa OCHOBE TEOPETUUYECKUX
IIPEACTABIEHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYE€HHUsI O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— TMpeAcTaBiIeHUNA 00 DIEKTPOIUTHYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHHUS pPACCMATPUBAIOTCA HAa OCHOBE HOMIIMPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHIS (PYHKIUH OOBACHEHUS W
[IPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUSI U BO3MOXKHOCTEU MPAKTHUYECKOTO
MIPUMEHEHUS U MOJYYEHUS] U3Yy4aeMbIX BELIECTB.

OcBoeHnne mporpaMMmbl 1O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IPEACTABICHUS O XHMUYECKOM COCTaBIIOIIEW HAay4YHOW KAapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUW MPUPObI, IECHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO
Y METOJIaM TO3HaHUs B Hayke. M3yueHne XuMuu nNpOUCXOAUT C IIPUBJICUEHUEM



3HaHUW W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpy>Kaloluil MHUDPY,
«bunonorus. 5-7 knacce» u «®Pusuka. 7 Kmace».

[Ipy wu3ydyeHUHM XUMHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  HaykKM Kak oOJacTM  COBPEMEHHOIO  E€CTECTBO3HAHMA,
MIPAKTUYECKOM JESTENbHOCTH YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJBTYpHl. 3afada y4eOHOTO MpeaAMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMBl XMMHMUYECKHX 3HAHUNW — BaXKHEUIIUX (PAKTOB, MOHATUH, 3aKOHOB U
TEOPETUUECKUX IOJIOKEHUHM, JOCTYNHBIX OOOOLIEHHI MHMPOBO33PEHUECKOIO
XapakTepa, si3plka HayKH, B IPUOOIIEHUU K Hay4YHbIM METOJaM NO3HaHUs MIpu
M3YYCHUH BEIIECTB M XUMHUYECKHX pPEaKiuii, B (HOpMHpOBAaHUH U Pa3BUTUHU
[TO3HABATEJIbHBIX YMEHHMA M HMX MPUMEHEHUU B Y4YeOHO-IIO3HABATEIBHOW U
y4eOHO-UCCIIEI0BATENbCKON JIEATENbHOCTH, OCBOCHUU MpaBUi 0€30MacHOro
oOpallleHus C BEIIeCTBAMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHMM XMMHUHM Ha YpPOBHE OCHOBHOIO OOHIEro oOpa30BaHUS
BAKHOE 3HaYEHUE NIPUOOPENIH TaKHe LIeJd, KaK:

— (QopMHUpOBaHUE HHTEJUIEKTYaJlbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHHI,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJ€HHOCTh OOyYEeHHMs] Ha CHUCTEMaTUYeCKoe MpHUOOLIEHUE
oOy4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATENIbHON JIESITEIbHOCTH, HAYYHBIM
MEeTOJlaM MO3HaHUsI, (GOPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMHH;

—  ol0ecnieyeHue  yCJIOBHMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
oOyyarolMMUCSL  OMbITa  PA3HOOOpPA3HOM  AESITENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUs, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIMH), HMEIOIIHNX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— QopmupoBanue o0mel (QYHKIIMOHAIBHOW M €CTeCTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATH U OLICHUBATH SIBJICHUS
OKPYAIOILIEr0 MUPA, UCHOJb3ysl 3HAHUSA U OMbIT, MMOJTYYEHHbIC TPU U3YYCHHUU
XUMHH, TPUMEHSATh WX TIPU pElIeHHH TpoOJeM B TIOBCETHEBHOW >KU3HH U
TPYZIOBOU EATEIBHOCTH;

— (dopmupoBaHre y OOy4yalIMUXCd TyMaHUCTUYECKUX OTHOLICHUH,
NOHUMAaHUSl LEHHOCTH XHWMHUYECKMX 3HAHWM NJisi BBIPAOOTKU SKOJOTUYECKU
11eJ1eCO00pa3HOro TMOBEJACHUsI B OBITY U TPYAOBOM NEATEIbHOCTH B IIEJIAX
COXPAHEHUS CBOETO 3/I0POBbsI U OKPYKAOLIEN MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBAIMHK K OOyUYEHHUIO, CIIOCOOHOCTENH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHHUS OOIIEYEIOBEUYEeCKUX LEHHOCTEH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY mTpodmis W  HampaBICHHOCTH
JanbHENIIEero 00y4eHus.

OOGmiee yucia0 4YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaBisieT 136 JacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuM B )KM3HU YEIIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemiecTtBa. duU3nyecKue CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOoB. [IpocThie U CloXKHbBIE BellecTBa. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENbHAsE aTOMHAasg Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAsl Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3J1eMEHTa
B COCJIMHECHUM.

KomnuectBo BemecrBa. Momb. MosspHas wMacca.  BzauMocBssb
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUM.

Ouznyeckue W XUMHUYECKUE SBJICHUS. XHUMHUYECKas peakiuss u eé
MpU3HAKU. 3aKOH COXPaHEHUsS MacChl BENIECTB. XUMHUYECKHUE YpPaBHEHUSI.
Knaccudukanus xuMuaeckux peakiuii (COeIUHEHUS, Pa3I0KEHUs, 3aMeICHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0#, MpaBuiiaMu paboThl B J1aDOpaTOpHUH
u npuéMmamMu oOpallleHus ¢ J1abopaTOpHBIM OOOPYIOBAHUEM, HU3YUYEHHUE H
onmucaHue (PU3NYECKUX CBOWCTB O0Opa3lOB HEOPTraHWYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBJIeHUE BOCKA, TAsHUE JIbJIa, paCTUpPaHUE caxapa
B CTyIIKE, KUMEHUE W KOHJCHCAIMS BOJbI) U XUMUUYECKUX (TOPEHUE CBEYH,
MpOKaJIMBaHUE MEJAHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHCJIOTOM)
SBJICHHUM, HAOMIONCHUE ¥ OMNHCAaHWE MPU3HAKOB MPOTCKAHUS XUMHUYECKHUX
peakuii (pa3oKeHue caxapa, B3auMOJEHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (I) mpu HarpeBanuu, B3auMoJEHCTBUE
xKesesa ¢ pactBopoM coiu Meau (1), uzyuenne cnocoO0B pasjiesieHus: CMeceit: ¢
MOMOIIIBI0O  MarHuta,  (UIBTPOBAHUE,  BBIMApUBAHUE,  JUCTULISALIUS,
xpoMarorpadusi, MPOBEACHUE OYUCTKUA IMOBAPECHHOW CONM, HAOIIOJEHUE U
OMMUCAaHUE PE3YJbTATOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMS MacChl, CO3/ITaHUE MOJIeSIel MOJIEKYJI (IIapOCTEePKHEBBIX ).

Ba:xHeiinue npeacTaBuTe I HEOPraHNYECKUX BellECTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3neMeHT U mpocToe
BemecTBo. Haxoxkmenwe Kuciopoja B mpupoje, GU3NUECKHe U XUMHYCCKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoaa. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpud W TPOMBINUIEHHOCTH. KpyroBopoT
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMHUYECKO peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U JHJIOTEPMUYECKHE pEaKIuu. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUIICHHE MapHUKOBOIO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocToe BemiecTBO. HaxokaeHue Boaopona B
npupone, GU3MYECKHME W XUMHYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noxydenus. Kuemorsl u conu.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 10 XUMUYECKUM YPaBHEHUSIM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpsl.
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOPOB B MPUPOAE M B KU3HU 4enoBeKa. Kpyrosopor
BOJbI B IPUPO/JIE. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOTHBIX
BOJI.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCIOTHBIE, aM{pOTEpHBbIE) U
HecosieoOpazyromue. Homenknatypa okcumoB. Du3MUECKHE W XUMUYECKUE
cBoMCTBA OKCHOB. [losTydeHrEe OKCUIOB.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. Homenknarypa ocHoBaHui. PU3NYECKHE U XMMHUUYECKHE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kuciot. @uszndeckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimmioB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Howmenknarypa comneil. Pu3MUEeCKME€ W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnyeckas CBsI3p MEXKIY KIaCCAMU HEOPTraHUUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OINpENEIICHUE COAEpKaHUs KHCIOpOoJAa B  BO3AYXE,
NOJIyYeHHe, COOMpaHHe, pacrno3HABaHWE W HU3YYEHUE CBOICTB KHUCIOpPOAA,
HaOMIOZICHUE  B3aWMOJICHCTBUS  BEHIECTB C  KHUCJIOPOJOM M YCIIOBHS
BO3HUMKHOBEHUSI M TpEKpalleHus TopeHus (Mmoxkapa), O3HAKOMIIEHHUE C
oOpasllaMi OKCHJIOB W OINUCAaHWE WX CBOWCTB, TOJy4YE€HHE, COOMpaHHeE,
pacno3HaBaHWe M M3Yy4YE€HHE CBOMCTB BOJopoAa (TOpeHHe), B3auMOACHCTBUE



BoJIopoJia ¢ okcusioM Meau (II) (BoO3MOXKHO MCIOIB30BaHUE BUICOMATEPUATIOB),
HaOMrofeHue O0O0pa3loOB BEIIECTB KOJUYECTBOM | MOJb, HCCIENOBaHUE
OCOOEHHOCTEW pacTBOpEHUs BEIIECTB C Pa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM HOJIEW PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATPUEM U  KaJIbLIEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAJIOB), HCCIEAOBAHHE O0Opa3IoOB
HEOPTraHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpacKM HWHJIMKAaTOpPOB B pAacTBOpax KHCIOT M IIEJIOYEH, U3YUYEHHE
B3aumojerictBus okcuga meau (II) ¢ pactBopom cepHOW KHUCIOTHI, KUCIOT C
METAJUIAMH, PEAKINM HEUTPAIU3alUH, ITOJyYCHHE HEPACTBOPUMBIX OCHOBAHUU,
BBITCCHEHHE OJHOTO MeTaula JpPyTMM M3 pacTBOpa COJH, PELICHHE
AKCIIEPUMEHTAJIBHBIX 3aJa4 0 Teme «BaxHeWine KiacChl HEOPraHUYECKUX
COCIUHEHUI».

Hepuoauyeckuit 3axkoH U Ilepuoamyeckasi cucreMa XUMHYECKHUX
jiemenToB JI. U. MenaeneeBa. CrtpoeHne aroMoB. XHMHYECKAs CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMETbHbIE METaJUIbl,
raJIor€Hbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpblE 00pa3yrT am(pOTEepHbIE
OKCHUbI U TUAPOKCHU/IBI.

[Tepunoanueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Menneneesa.
Ileproger u rpynmbl. PU3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
Ieproa v TPyNIibl JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue 37eKTPOHHBIX 000JI0YeK aTOMOB MEPBbIX 20 XMMHUECKUX JIEMEHTOB
ITepnommueckoi cucremsl . . MenaeneeBa. XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA 10 €ro MnoJioxkeHuto B [lepunogunueckoii cucteme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYyNIIAM U IIEPUOIaM.

3nauenue Ilepmoamueckoro 3akoHa u llepuoanyeckodl CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul pa3BUTHUA Hayku U npaktuku. . M. Menaenees —
YYEHBIN U TPAXKIAHNH.

Xumuyeckass cBsizb. KoBaneHTHast (mosisipHasi M HEMOJIAPHAs) CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okwuciieHHA. OKHUCIHUTEIBHO--BOCCTAHOBUTEIBHBIE — PEAKIUU.
[Tpouecchl OKKCIIEHHsI U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

M3y4eHHE O0pa3lioB BEMIECTB METAJJIOB M HEMETAJIOB, B3aUMOJICUCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMI
(ropeHue, peakiiuu pa3noKeHus, COCUHEHHUS).

Mesxcnpeomemmnunie ceasu

Peanuzanysi MeXNpeIMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHUHU B 8 KJlacce
OCYILIECTBIISIETCA 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
MMOHATHH, TaK MW TIOHATUH, SABJISIONIMXCSA CHCTEMHBIMH JJISI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OOmue ecTecTBEHHO--HAy4YHbIC TOHSATHA: HAy4HbIM (akT, TUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuUKaIsi, IepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEpPEHNE, MOJICNb, SIBJICHUE.

®dusuKa: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHUJ,
W30TONBI, PAJUOAKTUBHOCTh, MOJEKYJA, JJIEKTPUYECKUM 3apsjl, BEIIECTBO,
Ten0, 00bEM, arperaTHOe COCTOSTHUE BEIIECTBa, a3, (U3MYECKUE BEIIMYWHBI,
€JIMHUIIBI U3MEPEHMS, KOCMOC, TIJIaHeThl, 3B€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEPAIbl, TOPHBIE IOPOJIBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
. N. MenpneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOVICTB
XMMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJIbLUsi W HX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B [lepuommyeckon
CHUCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BelIeCTBA: BUAbI XUMUYECKON CBS3U. THIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCHMOCTb CBOWCTB BEILIECTBA OT TUIA KPUCTAUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaM
HEOPraHUYECKUX COCIMHEHUM, TCHETUYECKas! CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO pa3IuYHbIM MHpHU3HAKaM (110
YUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
IO HW3MCHCHUIO CTCICHEW OKHUCJICHUS XMMHUUYECKMX DJIEMEHTOB, IIO
o0OpaTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIOTEPMHUYECCKUE
peaKLMH, TEPMOXUMHUYECKUE YPABHEHUS.



[TonsiTie o ckopoctu xuMudeckou peakiuu. [lonsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XHMHYECKMX peakuusx. [loHATHE O TOMOIreHHBIX U
reTeporeHHslx peakuusax. [lomarne o karanuse. [loHATHE O XUMHUYECKOM
paBHOBecHH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XUMHUYECKOM pEaKIUu U
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHOW  peakuuu.  CocraBiieHMEe  ypaBHEHMM
OKHUCJIUTENIBHO--BOCCTAHOBUTENIBHBIX PEAKIUN C HCIOJIB30BAaHUEM METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPOIUTHYECKOW  JHCCOLMALIMH. DNEKTPOJIUTHL U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBsA3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bl€ ANEKTPOJINTHL.

Peakuuu wmoHHOro oOMeHa. YcClOBUS NPOTEKaHUS pPEAKUHid HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHblE MOHHbIE YypaBHEHHs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEd B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKHX PEIIETOK HEOPTraHUYECKUX
BEILIECTB — METAJVIOB U HeMeTa/uioB (rpadura U anMasza), CIOKHBIX BEIIECTB
(xJopuma HaTpuUs), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH
peakuuu  OT  BO3ACHCTBUS  pa3aUYHbIX  (DAKTOPOB,  HCCIIEJOBaHHE
AJIEKTPOIPOBOIHOCTH PAaCTBOPOB BEIIECTB, Ipoliecca AUCCOLMAIMU KHUCIOT,
niesioyeit u cosieit (BO3MOXKHO MCIOIB30BAHUE BUAECO MAaTEPUAIIOB), TPOBEACHHUE
OMbBITOB, WUTFOCTPUPYIOUIUX NPU3HAKH MPOTEKAHUS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX T[PUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakuuu pa3NoXKeHus, COEJIMHEHHUS ), pacno3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIbI0O KAaYECTBEHHBIX PEAKIMH Ha HOHBI,
pelIeHre SKCepUMEHTANIbHBIX 3a/1a4.

Hemeranbl u MX coeIMHEHUA

OObmass xapakTepucTtuka ragoreHoB. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHMHUYECKHME CBOWCTBA HA MPUMEPE XJopa
(B3aMMOJEHCTBHE C METAJJIaMH, HEMETalNIaMH, IIEeI04YaMu). XJIOPOBOJIOPO.
ConsiHast KUCIOTa, XUMHYECKHUE CBOMCTBA, MOJyYeHUE, MpuMeHeHue. JleiicTre
XJIOpa ¥ XJIOPOBOJOPOJA HA OpraHU3M 4esIoBeKa. BakHelme XJIopuabl U UX
HAXOXKJCHUE B IPUPOJIE.



Obmass  xapakrtepuctuka 3yeMeHToB  VIA-rpynmel.  OcoOeHHoOCTH
CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHN OKHUCIeHHs. CTpoeHue U pu3ndecKkue
CBOMCTBa TPOCTHIX BEHIECTB — KHUCIOPOJAa M Cephl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOI0pO,
cTpoeHue, (U3MYECKHEe U XHMHYECKHe CBoicTBa. OKCHIBI Cepbl  Kak
MPEACTABUTENM KHUCIOTHBIX OKcHaoB. CepHas Kuciora, (Qusnyeckue u
XUMHUYECKUE CBOMCTBa (0OIIME Kak MpeICTaBUTENsd Kilacca KHUCIOT U
cnenupuyeckre). XuMUYECKUE PEAKIUH, JIekKaIIHe B OCHOBE MPOMBIIIIEHHOTO
croco0a moixy4yeHusi cepHoil kucioThl. [Ipumenenne cepHoit kuciotel. Conu
CEpPHOM KHUCIIOThI, KAUECTBEHHAs! peakuus Ha cyinb(ar-uoH. Haxoxaenue cepbl
1 €€ COCIMHEHUU B MPUPOJE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl
COCIMHEHUSIMU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsi3HEHUE BO3JyXa U BOJIOEMOB),
CIOCOOBI €ro NMpeA0TBPAILEHUS.

OO6mas xapakTepucThka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIEHHS. A30T, pacnpoCTpaHEHUE B
npupoje, Gpuznyeckue U XuMuYeckue cBoiictea. KpyroBopot azora B nmpupoze.
AMMHaK, ero puU3nYecKue U XUMUUECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, WX (UBMYECKHE W XUMUYECKHE CBOWMCTBA, NpPUMEHEHHE.
KauecTtBeHHas peakuusi Ha MOHBI aMMOHHUSI. A30THAsl KUCJIOTA, €€ MOJIyYCHHUE,
dbu3uyeckre W XUMHYECKHE CBOMCTBA (0OIIME Kak MpeACTaBUTENs Kjacca
KUCIIOT ¥ crnenududeckue). VMcnonp3oBaHue HUTPATOB W COJIeH aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YJA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKAIOIICH
cpeabl COEMHEHUAMU a30Ta (KUCJIOTHBIE HOXK/IHU, 3arPsI3HEHUE BO3yXa, TTOYBBI
u BonoémoB). Docdop, amnorpornubie moaudukanuu Gocdopa, puznueckue u
xumuueckue cBoictBa. Oxcua  ¢ochopa (V) u  docdopnas xkuciora,
du3nUeckre U XMMUYECKUE CBOMCTBA, noydyeHue. Mcnonb3oBanue dhocdaros B
KaueCTBE MUHEPAJILHBIX yI0OPEHHI.

O6mass  xapakrtepuctuka oaneMeHToB I[VA-rpynnbl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTJEPOH, alIOTPOIHbIE
MOAU(DUKALIUKA, PACTIPOCTpAaHEHUE B TpUpoJe, (HU3NUYECKUE U XUMHUYECKUE
cBoiictBa. Ancopoums. KpyroBopot yriaepona B npupoae. OKCuasl yriaepoja,
ux (uU3NUECKHe M XUMUYECKHE CBOWCTBA, JIEHCTBUE HA KUBBIE OPTaHU3MBEI,
NOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rio0aJbHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIM
addekr. YrompHas KuciaoTa W €€ conM, X (PU3HMYECKHE M XHUMHYCCKHE
CBONMCTBa, MOJyYeHHWE W NMpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUITMHE, MPOMBIILUICHHOCTH U
CEJILCKOM XO3SIUCTBE.



[lepBoHayanbHble TOHATHS 00 OpPraHMYECKUX BEIIECTBaX Kak o
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TaHOJ, TJIUUEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHUKH  YIIEBOAOPOIOB  (yroib,
IPUPOJIHBIN ra3, HeTh), IPOIYKTH UX MEepepadoTKH (OCH3UH), KX POJIb B OBITY
Y TIPOMBIIUIEHHOCTH. [IoHATHE O OMONOTMYECKH Ba)KHBIX BEIECTBAaX: JKUpax,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, MOJYyUYECHHE H
npumeHenue. CoenuHeHus kpemMHusi B mpupoze. OOume npeacraBieHus 00
okcuze kpeMuus (IV) u kpemuueBoit kuciore. CHIMKaThI, UX UCIIOJIB30BAHUE B
OBITY, B IPOMBIIJIEHHOCTH. BaxkHelre cTpouTebHbIE MaTEPUAIIBI: KEpAMUKA,
CTEKJIO, LIEMEHT, OETOH, )kene300eToH. [Ipo0aembl 6e30macHOro UCHoIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUue O0O0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOMN
KHCJIOTBI, TIPOBEICHNE KAUECTBEHHBIX PEaKUi Ha XJIOPHUA-HOHbI U HAOII0IeHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaroliue (PU3nYecKkue U XMMHUUYECKHE
CBOMCTBA TaJOTEHOB M HX COEIMHEHUH (BO3MOYKHO HCIOJIb30BAaHUE
BHJICOMATEPHUAJIOB), O3HAKOMJICHHE C oOpaslamMu XJOpPUJIOB (TalOreHUIOB),
O3HAaKOMJIEHME C oOpa3lamMud cepbl U €€ COECOUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEpUAIOB), HaOMIOJEHUE TMpolecca OOYTIMBaHUS
caxapa moJ JCUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCJOTBI, U3YYCHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TPOBEIACHUE
KAUueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOMI0JIeHHe Mpu3HaKa eé
MIPOTEKaHUs, 03HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux
COCMHEHUM (BO3MOXKHO WCIIOJIb30BAaHHWE BHJIEOMATEpPHAIOB), 00pa3aMu
a30THBIX B (POCHOPHBIX yIOOPEHUH, MOJIydeHHEe, COOMpaHKE, paclIO3HABAHHUE U
M3y4YEHUE CBOMCTB aMMMaKa, NPOBEICHHUE KAaueCTBEHHBIX pPEaKUWid Ha HOH
aMMOoHUSI W ¢ochaT-MOH U U3YYEHUE TNPU3HAKOB HUX TMPOTEKAHMS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOW KUCIOTHI C MEJIbIO (BO3MOMKHO
HCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), H3YYEHUE MOJAEIECH KPUCTALIMYECKUX
peméTok anmMasza, rpaduta, GQymiepeHa, O3HAKOMJICHHE C MPOIECCOM
a7copOIMM PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
OpOTHBOrasa, MoJydyeHue, coOMpaHHe, paclo3HaBaHWE M M3yYEHUE CBOICTB
VIJEKUCIOro Ta3a, MPOBEJCHHE KAaueCTBEHHBIX peakuuid Ha KapOoOHAT U
CHWJIMKAaT-UOHBl W W3YYEHUE NPU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
MPOAYKIMENH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHHE SKCHEPUMEHTAIbHbBIX
3a/1a4 1o TeMe «BaxkHelie HeMeTalIbl U UX COCTUHEHUS.



MeTtajuibl 4 UX COCAMHEHMS

OOmrast xapakTEepPUCTHKAa XHMHYECKHUX OJJIEMEHTOB — METAJUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. 1. MenneneeBa u cTpoeHus: atToMoB. CTpoeHHE MeTalioB. MeTtayundeckast
CBSI3b M METAJUIMYECKas KPUCTAJUITMYECKAS PEIIETKA. DIEKTPOXUMUYECKUMN psift
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mnomydeHus: MmeTtawioB. [loHATHE O KOPpPO3UMM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUThl WX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
TIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHUE B ObITY U TPOMBIIIUIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosnoxkeHne B llepuogmueckoin  cucreme
xuMu4eckux 3neMeHToB /. 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKJICHUE
B mnpupoje. Pusznyeckue W XUMHUYECKHE CBOMCTBA (Ha MpUMEpE HATPHUS U
kanus). OKCuabl W TUAPOKCHIBI HATpus W Kanus. [IpuMeHeHue MIeTOYHBIX
METAJIOB U UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KalbLIMK: IIOJIOKCHHE B
Ileppnogmueckorn cucreme xumuuyeckux odnemeHtoB JI. WM. Menneneesa,
CTPOEHHUE HUX ATOMOB, HAaXOXJICHUE B Mpupoge. Ou3znueckue U XUMUUYECKUE
CBOWCTBA MarHusi WU Kanblusa. BaxHelmue coequHEHUs KaiubUuus (OKCHUZ,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTPaHEHHS.

AmomuHui: nosiokeHue B llepuonnueckol cucreMe XMMHYECKHX
snemeHToB [[. M. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA amtOMHHHSA. AMQOTepHBIE CBOICTBa
OKCHJA ¥ TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepruoanueckon CUCTEME XUMUYECKUX IJIIEMEHTOB
. . Menneneesa, ctpoeHne aToma, HaxoxkAeHue B mpupone. dusznueckue u
XUMHUUYECKHe CBOMCTBa xkene3za. Okcuapl, THAPOKCHABI U conu keneza (II) u
xenesa (III), nx cocta, CBOMCTBA U MOJTYUYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMHd METaJUVIOB M CIUIaBOB, MX (U3UYECKUMHU
CBOMCTBAMHU, H3YyUYCHHE PE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BUJICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIIOPOIE
(BO3BMOXXHO HCIIOJL30BaHWE BHJACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHBI: MAarHUs, KaJbIUs, aJIFOMUHUS, [ITHKA, JKeJie3a
(I1) u xeneza (III), memu (II), HaOmOmEHWE W ONKMCAHHUE MPOIIECCOB
OKpallMBaHUSl IUIAMEHUM HWOHAMHM HATpHs, Kaldusl M Kalblus (BO3MOXKHO
UCIOJIb30BAaHUE BUJIEOMATEPHUATIOB), MCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB



TUAPOKCUJA ATIOMUHUS U TUIPOKCUJA IMHKA, PEHICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHelIme MeTasibl U UX COEAUHECHUSD.

XuMHA 4 OKPYKAKIIas cpeaa

BemecTBa 1 Marepuainbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
HCITOJI30BAaHNE BEIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBast momors mpu
XUMUYECKUX 0KOTraxX U OTPaBICHUSIX.

XUMMHUYECKOE 3arpsa3HEHUE OKPYKaoIIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJIK). Pomp xumMum B penieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

n3y4yeHue o0Opa3loB MaTepuaioB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mexcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYILIECTBIISIETCA 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHbBIX
MOHATUM, TaK W TOHATHM, SBISIONIMXCS CUCTEMHBIMH IS OTJEIbHBIX
IPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TTOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccUuUKalus, MNePUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJEib, SIBICHHE, MapHUKOBBIM
3 deKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aTtoMm, 3SJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKU, (OTOIIEMEHT, BEUIECTBO, TEI0, OOBEM,
arperaTHo€  COCTOSIHME  BEIleCTBa, Tra3, pacTBOpP, PpPacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3UYECKHE BEJIUYUHBI, €IIUHUIIBI
U3MEPEHUS, KOCMUYECKOE IMTPOCTPAHCTBO, TIAHETHI, 3BE3b1, COJIHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00peHuUsI, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIE BEIICCTRA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpATbI, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOTAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsI JOCTUTAIOTCSA B XOA€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHON  JEATENIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLUMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMU,
MPUHATHIMU B OOIIECTBE MpaBUJIAMH M HOPMaMH TMOBEACHUS U CHOCOOCTBYIOT
MPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNNA 00YYaIOIIUXCSl.

JIMUHOCTHBIE  pe3yJbTaThl  OTPAXXKalOT TOTOBHOCTh  OOYYaroIMXcs
PYKOBOJICTBOBATbCSl CUCTEMOM TIO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAlUil U
pacUIMpEeHHE ONBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY W HAy4YHOMY HACIJIEIUIO, TOHUMAHUS 3HAYEHUS XUMHUYECKOU
HayKH B KU3HU COBPEMEHHOI0 O0IIECTBA, CIIOCOOHOCTH BIAAETh JTOCTOBEPHOU
uHpopmManuend O MNepeloBbIX JOCTHAKEHUSX U OTKPBITUSX MHPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4HBIX 3HAHHUIX 00
yCTpOICTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTaBICHUS O COLMAIBHBIX HOPMax W MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B  KOJUIGKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEeI0BATENbCKOW, TBOPUECKOM U JIPYrUX
BUJAaX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPA3HOM COBMECTHOM eATEIbHOCTH
IIPY BBITIOJIHEHWW YY€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4E€OHBIX  TPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHUI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  ydeOHOM
NEeATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M IOCTYIKH CBOUX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33pPEHYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBIIAIOLINE
OCHOBY ISl HOHUMaHUS CYIIHOCTH Hay4YHOH KapTHUHBI MUPA, MIPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOMN CPENOU, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;



M03HAaBaTeJIbHbIC MOTHBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XHWMHUHU, HEOOXOauMbIe IJs1 OOBSCHEHUS HAOIIOAEMBIX MPOLIECCOB U
SBJICHUM, TMMO3HABAaTEIIbHOW, MHGOPMAIIMOHHON M YWUTATEIbCKOM KYJBTYpPBHI, B
TOM YHCII€ HaBBIKOB CaMOCTOATENbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHON  JINTEPATYpOil,  JTOCTYHHBIMHU  TEXHUYECKHUMHU  CpPEICTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHIO W TO3HAHHUIO, JIIOO03HATENHbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEI0BATEIbCKOM
JEeSTEILHOCTH, K OCO3HAHHOMY BbIOOPY HAIpPaBJICHHOCTU U YPOBHS 00y4YeHHUS B
JaJIbHEHIIIEM;

4) dpopmMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKU Ha 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIECACTBUN U
HETIPUSTUE BPEAHBIX MPUBBIUECK (YIOTPEOJCHUSI aJKOToJisi, HApKOTUKOB,
KypeHHus), HEOOXOAUMOCTH  COOJIIOJIEHHUS MpaBUi  OE30MACHOCTH  MpH
00pallleHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peajibHON KU3HU;

5) Tpy10BOT0 BOCHIUTAHMSA:

UHTEPEC K MPAKTUYECKOMY HM3YUECHHIO NMpodeccuil U TpyAa pa3IudHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHUN MO XUMHH, OCO3HAHHBIM BBIOOD
WHIAUBUIYAIbHON  TPaeKTOpPUM TMPOJOJDKEHUST 00pa3oBaHUs C  y4&€ToM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX NHTEPECOB U
nOTpeOHOCTEH, yCremHol MpoPeCCHOHATILHOW JEATCIBHOCTH W Pa3BUTHSA
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPO(ecCHOHATBLHON
cpene;

6) 3K0JIOrNYeCcKOro BOCIIMTAHUS

AKOJIOTUYECKU IIEJIeCO00pa3HOE OTHOIIEHNWE K MPHUPOJE KaK HMCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBaHMS, TIOHUMAHUE LIEHHOCTHU 370POBOTrO
u Oe3omacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJEHUS
mpaBui 0€301MacHOTO TOBENCHHSI TMPU padoTe C BEIIeCTBAMHU, a TakXkKe B
CUTYyalUsX, YTPOKAIOIINUX 30POBBIO U )KU3HU JIIOACH;

CITOCOOHOCTH MPUMEHATH 3HAHUS, TIOJTydaeMble MPU U3YUYCHUH XUMUH, IS
pelIeHnsT 3aJad, CBA3AHHBIX C OKPYXAWIIEH MOPUPOAHOU CpEIoM, I
MOBBIIICHUS] YPOBHS DKOJOTHYECKON KYJIBTYpbl, OCO3HAHUS TJ00aTBEHOTO
XapaKkTepa DJKOJIOTMUECKHX MpoOJeM M MyTed WX PEIIeHUs TOCPEICTBOM
METOJI0OB XMMHUHU, FKOJOTHUYECKOTO MBIIUICHUSI, YMEHUS PYKOBOJCTBOBATHCA UM
B MT03HABATEJIbHOM, KOMMYHUKATUBHOW U COIIMAIIbHON MTPaKTHUKE.



METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe MerampenMETHBIX pPE3YyJIbTATOB BBIJICIAIOT 3HAUYUMBIC IS
dbopMuUpOBaHUS MHMPOBO33pPEHUsI OOIICHAyYHBIC TOHATHUS (3aKOH, Teopusl,
IPUHIIMI, TUMoTe3a, (akT, cucTema, MPOIECC, AKCIEPUMEHT M JpYroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpeIMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHWUH W3 OTUX MPEAMETOB  (PopMUPOBATH
MPEICTABICHUE O I1IEJIOCTHOM HAay4yHOW KapTUHE MHUpPA, U YHUBEPCAJIbHBIC
ydeOHbIC JIeUCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC),
KOTOpBIE 00OecneynBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
MJIAHUPOBAHMIO U OCYIIIECTBICHUIO YU4EOHOMN AESTEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el CTBUSA

ba3oBble JJornyecKkue 1eMCTBUA:

YMEHMSI MCIIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHHUH
3HAHUMU: PACKPBIBATh CMBICT XUMUYECKUX MOHATUM (BBIACISITh UX XapaKTEPHBIC
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3h C IPYTUMU MOHSITUSIMU ), UCIIOJIb30BATh
MOHATHUS )15l OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
U KPUTCpUM Ui KIacCU(PUKAIUM XHMHYECKHUX BEIIECTB M XHUMHUYECKHX
peakIuii, yCTaHaBJIMBaTh NMPUYWHHO-CJICJCTBEHHBIC CBSI3M MEXIY OO0OBEKTaMU
M3YUYCHHUS, CTPOUTH JIOTUYECKHUE pacCykJeHUs (MHIYKTUBHBIC, NETyKTUBHBIE,
10 aHAJIOTHUH ), JIeJIaTh BHIBOJIbI M 3aKJIFOUCHUS;

YMEHHME TPUMEHATh B TMPOLIECCe IO3HAHUS NOHATHUS (TIPEIMETHBIE U
METanpeIMETHbIC), CHUMBOJIMYCCKHE (3HAKOBBIC) MOJCIH, HCIOIb3yEeMbIC B
XUMHH, TPeoOpa3oBbIBaTh IIUPOKO IPUMEHSIEMBIE B XHUMHHU MOJCIBHBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJI AJIEMEHTA), XuMuueckas popmyra
U ypaBHEHUE XUMHUYECKOW PEAKIIUU — MPHU PEIICHUH YYeOHO-TI03HABATEIbHBIX
3a7a4, C Y4YETOM OTHUX  MOJECIBHBIX MPEJACTABICHUM  BBIABISATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKU HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHUYECKHUX  pEeaKkIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, TMPUUYUHHO-CIICJICTBEHHbIE CBSI3M U TNPOTUBOPEUMS B
M3Yy4aeMbIX MpoIleccax U SIBJICHUSIX.

ba3oBble nuccienoBare/ibCKue AeiiCTBUS:

YMEHHE UCIOJIb30BaTh MOCTABICHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA
MO3HAHMS, a TaKXK€ B KA4eCTBE OCHOBBI i1 (hOPMHUPOBAHHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKICHUM;

MPUOOPETEHUE OIbITA 1O IJIAHWPOBAHMIO, OPTaHU3AMU M IPOBEICHUIO
VYCHHYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMoAaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEIIEHO TIPOTHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS



¥ BBIBOJBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIECIOBAHUS, COCTABISAThH
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMPATh, aHATU3UPOBATH U HMHTEPIPETUPOBATH MHGOPMALIHIO
pa3aMuYHBIX BUAOB M (GOpPM TMPEACTABICHUS, TMOJy4aeMyl W3 pa3HbIX
HMCTOYHUKOB (HAay4HO-TIOMYJISIpHAsl JUTEpaTypa XHUMUYECKOTO COACpIKaHMS,
CIIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OLIEHUBATH
IPOTUBOPEUYHUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3IuyHbIe METOJIbI U 3alPOChl MPU TIOUCKE U 0TOOpE
nH(GOpPMAILIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IJIS BBITIOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7a4 OMPECIEHHOTO THIIa, IPUOOPETEHNE OMBITA
B 00JaCTH HCIIOJIb30BAHUS MH()OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOMl AaKTHUBHOTO HCIIOJIb30BAHMS PA3IUYHBIX TTOMCKOBBIX
CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpEACTaBICHUSI
uH(GOPMaIllM W WUTIOCTPUPOBATH PEIIaeMbIe 3a/1addl HECIIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHE HCIIOJIb30BaTh W AHAIM3MPOBaTh B Ipolecce ydyeOHOW u
UCCIIEIOBATENbCKON JESITeIbHOCTU UH(POpPMAIUIO 0 BIIUSTHUU
MPOMBINIJICHHOCTH, CEIbCKOTO XO3SHCTBA W TPAHCIOPTa HA COCTOSHUE
OKPYXaroUIEH MPUPOTHON CPEIBI.

KoMMmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1eiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCHI (B Xoje aAuanora u (Wiau) JUCKYCCHUH) IO
CyHlecTBYy 00cyxkaaeMoil Tembl, (OPMYyJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCHTEILHO BBITIOJTHEHUS MPEJI0KEHHOH 3a1a4u;

YMEHHSI TPEACTABIATH IMOJYYCHHbIE pE3yNbTaThl IMO3HABATEIHHOU
JESTeIbHOCTY B YCTHBIX M TNHCbMEHHBIX TEKCTaX; JAeNlaTh IPE3eHTaLHUI0
pe3yJIbTaTOB  BBIMOJIHEHUS XUMHUYECKOTO HSKCIepUMEHTa (J1abopaTOpHOro
OTIbITA, JTA0OPATOPHOUN PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

YMEHHSI y4eOHOTO COTpPYIHHWYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MO3HABAaTEJIbHOM M MCCIEAOBATEIbCKOM  NEATEIbHOCTH TMpPH  PEUICHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3uuuid  (oOCyxJeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpPAWHAIIUSA COBMECTHBIX JCWUCTBUM, OINpEAeNieHUEe KPUTEPUEB IO OICHKE
KauyecTBa BBINOJIHEHHOM pabOThI U ApyTHUE).

PeryasiTuBHbIe YHUBEpPCAJbHbIE Y4eOHbIe IeiicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAEIATh eI AEITeIbHOCTH, TIaHUPOBATh,
OCYUIECTBJISAITh, KOHTPOJIMPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO



JesITeNIbHOCTD, BBIOMpaTh Hanbomee 3 (HeKTUBHBIE CITOCOOBI PelIeHNs Y4eOHBIX
Y TIO3HABATEJIbHBIX 3a7a4, CAMOCTOSITEIIBHO COCTAaBIIATh MM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM
MOJIYYECHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX U PEaKIUsX,
OLICHMBATh COOTBETCTBHUE IOJIYYEHHOI'O PE3yJIbTATa 3asIBJICHHOM L€, YMEHHE
WCIIONB30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBHH
3aJIaHUMN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOEHHUIO 00s3aTEIBHOTO

coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHOHN (enepalbHONM paboyell Mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYUYaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NeUCTBUM, crenuduueckue g MpeaMETHOM o0nacT «XUMHS», BHUJIbI
JNEATEIBHOCTH 10 IIOJIYyYEHUKD HOBOIO 3HAHWs, €ro HHTEPIPETaLNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalIHUsIX.

K koniy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM

YPOBHE JIOJKHBI OTPaXXaThb CPOPMUPOBAHHOCTH Y O0YUAIOUTUXCSI YMEHHIA:

e PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUI: aTOM, MOJIEKYIa,
XUMHYECKUHN DJIEMEHT, IIPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
M MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJi1 XUMHYECKOTO »JJIEMEHTa B COEHUHCHUMU,
MOJIIPHBI ~ 00BEM, OKCHJ,  KHCJIOTA,  OCHOBAaHUE,  COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKkuusl,
KJIaccu(pUKalys peaklmii: peakiui COCIMHEHUS, PEAKLIUH Pa3I0KEHHUS,
peakuMM 3aMElIeHUusl, peakuuu OOMEHa, SK30- M DHJIOTEPMHUYECKHUE
peaKkimu, TEIIoBoM 3PGEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas oOpOuWTanb, paAMyC aToMa, XHUMHYECKass CBS3b,
MOJSIpPHAs W HEMOJSApHAs KOBAJICHTHAsl CBSA3b, MOHHAs CBSA3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JAOJs BellecTBa (MPOLEHTHAs
KOHIIEHTpAIMs) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATUU U
MPUMEHATH THU MOHITUSA IPU OMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;

e HCMOJb30BATh XUMHUYECKYI0 CHUMBOJIMKY [JIsi COCTaBiieHUs (HOpMys
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENeNATh BaJCHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHECHUSX, CTENECHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCMHEHUAX, NMPUHAICKHOCTh BELIECTB K ONMPEACIEHHOMY KIAacCy



COeMMHECHMIA 1O (QopMyliaM, BUA XUMHUYECKOW CBs3M (KOBaJCHTHas U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

packpeiBate cMmbica llepuomnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHMMAaHUE TEPUOJUUYECKON 3aBUCUMOCTU CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX moJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHUSI MAcChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTajIpo;

OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy [lepuomnueckoi
CUCTEMbl XMMHYECKHX JJIEMEHTOB: pa3inyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpynma)», Maneie
1 OOJbIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. U.
MeHzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsii sapa, oOIIee YHCIo
AJIEKTPOHOB U pacipeeieHue UxX Mo JIEKTPOHHBIM CIIOSIM);
KIacCu(UIMPOBaTh  XUMHUYECKUE  DJIEMEHTHI,  HEOpPraHUYECKHUe
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
PEaKIIMK BEIIECTB, 10 TEIIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKUE CBOWMCTBA BEIIECTB
pa3IMUHBIX  KJIAcCOB,  MOATBEpXJas  ONUCAHWE  MpUMEPaAMU
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT MX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MpEeBpaIlEHUI B pa3IUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa To Qopmyiie
COCMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
pacu€Thl MO YPAaBHEHUIO XUMHYECKON PEaKIIM;

MPUMEHSITh OCHOBHBIE OIEpPAIIMM MBICIUTEIBHON ACATEIbHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000IIeHue, CHUCTEeMaTU3AlHIo,
KJIacCU(PUKAIINIO, BBISIBICHUE MPUYUHHO--CJICICTBEHHBIX CBS3€H — JUIs
M3YUYCHHS] CBOMCTB BELIECTB U XMUMHUYECKHX PEaKIHMil, €CTeCTBEHHO-
HAay4YHble  METOABl  MO3HAHUS —  HAOJIOJICHHE, HW3MEpPEHHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

ClIeAOBaTh MpaBWIaM  TOJIb30BAHUS XUMHUYECKOM TOCYyIOW H
nabopaTopHbIM 000PYIOBaHMEM, a TaKKe MpaBWIaM OOpaImIeHUus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSIMH MO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO



K

razo00pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCJIOpPOJAA), HMPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHOM MACCOBOM [JOJEH PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMUYECKHUE DKCIIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH W  KHCIOT C TOMOIIBIO
MHANKATOPOB (JaKkMyc, (heHondranent, METUIOPAHK U IPYTHUE).

KOHI[y oOyueHus B 9 KJlacce TMpEIMETHBIE pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHH: XHUMUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTMOH, aHMOH, MPOCTOE BEIIECTBO,
CJI0KHOE BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPUIATEIIBHOCTD, CTEIICHb
OKHCJICHUS, XMMHMUYECKas peakius, XUMHUYEeCKas CBfA3b, TEIIOBOU
ahdexT peakiuu, MoJb, MOJSPHBIA 00BEM, PACTBOP, BJIEKTPOJUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTajau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE W
HEOOpaTUMBbIE PEaKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEJIb, OKHUCICHUE W  BOCCTAaHOBIICHUE,
ajutoTponus, aM(OTepHOCTb, XUMHUUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTaUIMUecKas pemiéTka, KOPpO3us
METaJUIOB, CIUIABBI, CKOPOCTh XHWMHUYECKOM PEaKUHUH, MPEACIbHO
nonyctumas konuentpauus 11K BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATHH U
MIPUMEHSATH 3TU MTOHSTHS MMPU ONMMCAHUM BEILIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJHUKY JUIS COCTaBJICHUSA (DopMy
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

ONpENENISITh BaJEHTHOCTh W CTEMEHb OKHUCJICHUS XUMHUUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh
BEIIECTB K OMNpPEACTIEHHOMY KJIacCy COeIUMHEHUW mo ¢dopMmysam, BH]
XUMUYECKON CBsi3U  (KOBaJIGHTHAsl, WOHHAsA, MeETauIMuecKas) B
HEOPTaHUYECKUX COCAMHEHUSX, 3aps]l MOHA TI0 XUMHUYECKOU (hopMmyiie,
XapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPTraHMYECKUX COCIUHECHUU,
THUI KPUCTAJUIMYECKOMN PEIIETKA KOHKPETHOTO BEIIIECTBA;

packpbiBath cMbIica Ilepuommyeckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OINHUCHIBATh W XapaKTEPHU30BaTh
TabanyHyro popmy Ileproauueckoit CUCTEMbl XUMUYECKUX JIEMEHTOB:
pasnuyaTh MOHATUS «MJIaBHas moarpynna (A-rpymnma)» u «moOodyHas
noarpynma (b-rpymnma)», Mansie W OOJBIIME MEPUOABI, COOTHOCHTH
0003HAYCHUSA, KOTOPbIE HMEIOTCS B IEPUOAUYCCKON TalmHIEe, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHUA AaTOMOB XUMHUUYECKHX



AJIIEMEHTOB (COCTaB M 3apsija sijpa, oOllee YHUCIO DSJIEKTPOHOB U
pacrpeneseHue UX M0 JJIEKTPOHHBIM CJO0SIM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U X COCIMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;

KIacCU(PUIIMPOBAaTh ~ XMMHYECKHE  DJIIEMEHTBI,  HEOPTaHWYECKUE
BEIIECTBA, XUMUYECKUE peaKINH (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKlMK BEUIECTB, MO TEII0BOMY 3P EKTy, 10 U3MEHEHHUIO CTereHeN
OKHUCJICHUSI XUMUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
npuMepaMyi MOJIEKYISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMHUYECKUX PEaKITHil;

COCTaBJIATh YPaBHEHUS DJICKTPOJUTUYECKOM JTUCCOLMAIMMU KHUCIOT,
HIEJI0YE€W W COJIEW, TOJIHBIE W COKpAIIEHHBIE YPABHEHHUS PEAKLIMM
MOHHOTO  OOMEHa, YpaBHEHUS  pPEaKUUM,  MOATBEPXKIAIOUIUX
CYILIECTBOBAHUE T'€HETHUYECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUui
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISAT OTHOCHUTEJIBHYI0 MOJIEKYJSAPHYIO U MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTrO »3JIeMEeHTa 1o (opmyiie
COEMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHUYECKOM PEAKIINH;

coOyofaTh NpaBuUjiia  TOJIB30BAHUST  XUMHUYECKOM  MOCyAou W
7a00paTOpHbIM O0OpPYJIOBaHMEM, a TakXKe IMpaBWia oOpalleHust ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU T10 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYYECHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

IPOBOJUTh  PEAKIMM, TOATBEP)KIAIONIME KAdeCTBEHHBIM COCTaB
pPa3IMUHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYyTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapObonar-, Qocdar-, cunukar-, cymnbdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUS M MOHBI W3YYEHHBIX METAJIJIOB,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEILIECTB;



e TMPUMEHATh OCHOBHBIE OIEpPAIMU MBICIUTEIBHON AESITEIbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, O0000IIEHHEe, CHCTEMaTU3alHIO,
BBISIBJICHUE TIPUYMHHO-CJIC/ICTBEHHBIX CBSI3€M — /I M3YUYEHUSI CBOMCTB
BEIIECTB M XUMUYECKUX PEAKIMi, €CTECTBEHHO-HAYyUYHbIE METO/IbI
NMo3HaHUS — HaOJIOJCHUE, U3MEPEHHE, MOJICIUPOBAHUE, IKCIIEPUMEHT
(peasIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
KonTposabHubie IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmoreka [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YernoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
' peakuuu https://m.eds00.ru/7f41837c
Uroro mo pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

91 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [IOK

' 00 okcHmax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonarue o kucimorax 8 1 bubnnoreka [JOK

' M COJTSIX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK

' OCHOBAHHUSAX https://m.edso0.ru/7f41837c
94 OCHOBHBIE KJIaCcChl 11 1 1 bubmuorexa [JOK

' HEOPraHWMYECKUX COEMHEHUI https://m.edso0.ru/7f41837c

Hroro no paszneny 30


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

Paznea 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHUU

[lepuoauueckuii 3aKOH U

[Teproaudeckas cuctema
bu6mmoreka [IOK

A1 .. 7
3 XUMHUCCKUX SIEMEHTOB /] https://m.edsoo.ru/7f41837c

Mennene-eBa. CTpoenue
aToma

XHUMHYECKast CBA3b.
bubmuorexa [JOK

3.2 Oxncimrennio- 8 1 https://m.edsoo.ru/7f41837c

BOCCTAHOBUTCIIbHBIC PCAKIIUN

HToro no pasnen 15 bubmmorexa LIOK
pasielly https://m.edso0.ru/7f41837c
PesepBHOE BpeMst 3 bubnunorexa LIOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68 4 5


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

9 KVIACC

Ne i/

Pa3zpean 1.

11

1.2

1.3

HanmenoBaHue pa3jiesioB U TeM
NMPOrpaMmblI

BemecTBo 1 XMMH4YeCKHeE peakunu
[ToBTOpenue u yrirydsieHne 3SHaHUH
OCHOBHBIX pa3/iesioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peaxkiun

DNEKTPOIUTHYECKAs JUCCOLUAIIM.
XHUMHUYECKUE PEAKLUU B PACTBOPAX

Hroro no pazneny

Paznen 2.

2.1

2.2

2.3

2.4

Hemeranabl M X cCOeTUHEHUS

OO0mias XxapakTepuCTUKa XUMHUECKUX
anemeHToB VIIA-rpynmel. ["aorensr

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO61mas xapakTepUCTHKA XUMUYECKUX
aneMeHToB VA-rpymisl. A30T, pochop u
UX COEIMHEHUS

OO61mas xapakTepUCTHKa XUMUYECKUX
anemeHToB [VA-rpynnsl. Yriepon n

KoaudecTBO 9acoB

Bcero
padoThI

17

KonTposbHbie

IIpakTn4yeckue

padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

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

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

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

bu6anoreka LIOK
https://m.edsoo0.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [{OK
https://m.edsoo.ru/7f41a636



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

KPEMHUU U UX COCIUHEHHUS
Hroro no pazneny

Pa3gea 3. MeTaajbl M HX COeIUHEHUA

3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxueiime MeTayuibl U UX CO€INHEHUS

Hroro no pasneny

Pasnen 4. Xumus u okpyxaiomas cpeaa

4.1 BemectBa 1 MaTepraisl B )KM3HU YEJIOBEKa
Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

25

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubanoreka LIOK
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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC

Ne
n/n

Tema ypoka

[Ipeamer xumun. Pons xumuu B
JKA3HU 4ejioBeka. Tena 1 BemecTsa

ITonusTue o METOAax IIO3HAHUA B
XHUMHHN

[TpakTuueckas padorta Ne 1
«[IpaBuna paboTsl B 1abopaTopuu u
pUEMBI OOPALIIEHUS C
1a60paTOPHBIM 000PYTOBAHUEM)

YuCThIE BELIECTBA U CMECH.
Cnioco0nI paznieneHus cMecen

[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe
OYHUCTKH [TOBApEHHOH COJIN)»

ATOMEI 1 MOJICKYJIbI

XUMHYECKHUE DIIEMEHTHI. SHAKHU
(CMMBOJIBI) XUMHYECKHX JICMEHTOB

IIpocThle U CIIOXKHBIE BEIIECTBA

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK
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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

10

11

12

13

14

15

16

17

18

19

ATOMHO-MOJIEKYJISIPHOE YUCHUE

3aKOH MOCTOSHCTBA COCTaBa
BeIIeCTB. XUMUYeCKasi hopMyIia.
BasieHTHOCTh aTOMOB XMMHUYECKHX
3JIEMEHTOB

OrtHOCHUTEIbHAA aTOMHAs Macca.
OTtHocuTeNbHASI MOJIEKYJISIPHAS
Macca

MaccoBas 10J11 XUMHUYECKOTO
AJIEMEHTA B COEAMHEHUH
KonuuectBo BemecTBa. Modb.
MousipHasg macca
DuU3NYECKUE U XUMUYECKUE

SBIeHUS. XUMHUYecKas peakuuga

IIpu3Haky U ycaoBUs NPOTEKaHUS
XUMUYECKHUX PeaKLnun

3akoH COXPAaHCHUS MACChI BEIICCTB.

XUMHUECKUE YpaBHEHUS

Brluncnenus Koau4yecTBa, MacChl
BEIL[ECTBA 10 YPABHEHUAM
XUMUYECKHUX PeaKni

Knaccudukanmst xumMmuaeckux

peakiuii (CoeqMHEHNs, Pa3I0KEHNUS,

3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2d50

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d323c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6nmoreka [JOK


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
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

20

21

22

23

24

25

26

27

sHIKIIoneaucT. O0o0IEeHne U
cUCTeMaTHU3alus 3HaAaHUN

Kontponbnas padora Nel o teme
«BemecTBa U XUMUYECKUE PEAKIIUI)

Bo3ayx — cmech razos. Cocras
BO3ayxa. Kucimopon — aneMeHT u
npoctoe BemiecTBo. O30H

Ou3nuecKrue 1 XUMUIECKHE
CBOMCTBA KHCJIOpOJia (peaKkuu
okucienus, ropeaue). [lonstue 06
OKCHJIaX

Crioco0bI mosTydeH s KHCI0poa B
1a00paTOPUU U TPOMBIIUICHHOCTH.
[IpumeHeHnne kucnopoaa

TennoBoil 3¢ ekt XuMuIecKoi
pEaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUIECKUX PEAKITHIX

TomnuBo (HepTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
NPe0TBPALCHHS

[Ipaktuueckas padora Ne 3 mo Teme
«[Tomyuenue u cobupanue
KHCJIOPO/1a, U3yYeHHE ero CBOMCTBY»

Bonopoa — sneMeHT u npocroe
BelecTBo. Haxoxxaenue B npupoje

https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0



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
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

28

29

30

31

32

33

34

35

36

37

dusuyeckue U XUMUYECKUC
cBolicTBa Bogopoxa. [Ipumenenue
BOJIOpOJIA

IloHATHE O KUCIIOTAaX U COIIX

Croco0bl mosty4eHus: BOJOPOa B
naboparopuu

[TpakTiueckast pabota Ne 4 o Teme
«[lonyyenue u cobupanue
BOJIOPOJIa, U3YUEHHE €r0 CBOICTB

Monsipabiii 00bEM razoB. 3aKoH
ABoranpo

Brrunciaenus 00n€ma, KoJIM4ecTBa
BEIIIECTBA ra3a 1o ero U3BECTHOMY
KOJIMYECTBY BEILECTBA WK 00BEMY

Brraucienuss 006EMOB ra30B 10
YpaBHEHUIO PEaKIIMH Ha OCHOBE
3aKOHA 00 BEMHBIX OTHOIIIEHUH Ta30B

dusnyeckue U1 XUMUYECKHE
CBOMCTBA BOJIbI

Cocras ocauoBanuii. [lorsarue 00
HHIUKATOpax

Boga kak pacTBopHTENb.
HaCI)II]_[eHHI)Ie 1 HCHACBIIIICHHBIC
pacTBOpbl. MaccoBas 707151 BellecTBa
B pacTBOpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ddo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d587a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d59e2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b40



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
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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47

[IpakTuueckas padora Ne 5 o reme
«IIpuroroBiieHue pacTBOPOB ¢
OIpeeIEHHON MaCCOBOU J10JIeH
PAcTBOPEHHOIO BEILECTBA»

KonTtponsnast padora Ne2 o reme
«Kucnopoa. Bogopoxn. Boga»

OKcupl: COCTaB, KiaccuUKaIus,
HOMEHKJIaTypa

[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHIOB

OcHOBaHUS: COCTaB,
KIIacCU(UKAIMsI, HOMEHKIIATypa

ITonyuyenne u XuMHUYECKHE CBOMCTBA
OCHOBaHUH

Kucnotsl: cocras, kinaccuduxarus,
HOMEHKJIATypa

[TomydyeHue 1 XUMHYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATYpA,
CIIOCOOBI TOMYYEHUS, XUMUYECKHE
CBOMCTBA

[IpakTuueckas padora Ne 6.
Pemienune sxcriepuMeHTaTbHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHMYECKUX COCTUHEHUI»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmorexa [IOK
https://m.edsoo.ru/ffOdfee2

bu6nmoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edso0.ru/00ad9474

bu6mmorexa [IOK
https://m.edso0.ru/00ad9b7c



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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56

I'enernueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COeTUHEHUN

O000111eHrE U CUCTEMATU3 AL
3HAHUU

Kontponbnas padora Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

[TepBbie mOMBITKY KIacCUpUKAITUN
XUMHAYECKUX 31eMeHTOB. IlonsaTue o
rpynmnax CXOIHbIX 3JIEMEHTOB

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHYECKUX 3jiemeHToB J[. 1.
MenneneeBa

[Iepuoasl, rpynnel, MOATPYIIIBI

Crtpoenue atomoB. CocTaB aTOMHBIX
sanep. N3oTomsl

CTpoeHue AIIeKTPOHHBIX 000I0YeK
aTOMOB 3JieMeHTOB [lepuonnyeckoii
cuctemsl J[. 1. Menzaeneera

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA MO €T0 MOJIOKEHUIO B
ITepuonnueckoii cucreme /1. U.
Menneneera

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢c

bu6nmoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6mmorexa [IOK
https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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
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63

64

65
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68

3nauenue [lepuonnyeckoro 3aKkoHa

JUISl pa3BUTHS HAYKH U IPAKTUKU. [I.
N. MenaeneeB — y4€HbIi, I1€1aror

U TPAXKIAAHUH

DIEKTPOOTPULIATEIBHOCTh AaTOMOB
XUMUYECKHUX AJIEMEHTOB

MNonnas xummrdeckas CBA3b

KoBanenTHas MMOJIApHAaA XUMHUYICCKasd
CBA3b

KoBanenTHas HCIIOJISIpHAaA
XUMHNYCCKas CBA3b

CrerneHp OKHUCIIEHUSI

OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIC
peaxiuu

OKHUCITUTETN U BOCCTAHOBUTEIHN

KonTponsHnas pabora Ne4 o Teme
«CTtpoenne aroma. XuMU4IecKast
CBSI3bY»

PesepBHrlit ypok. O6001ICHHE U
cHUCTeMaTu3alus 3HaHUI

PesepBHrlit ypok. O600IICHHE U
cUCTEeMaTH3aIlHs 3HAHUH

PesepBHbIil ypok. O0001IeHHE H

bubmuorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bubmuorexa [JOK
https://m.edsoo.ru/00adac34

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bu6mmorexa [IOK
https://m.edsoo.ru/00adb076

bu6nmoreka [JOK
https://m.edsoo.ru/00adb076

bubmuorexa [JOK
https://m.edsoo.ru/00adbh486

bu6mmoreka [JOK
https://m.edso0.ru/00adb33c

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cbh2

bu6mmoreka [IOK



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

cUCTeMaTHU3alus 3HaAaHUN https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 4 4


https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne
n/n

KoaudecTBO 9acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

[lepuoauueckuii 3aK0OH.
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. M.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XUMHUYECKUX JICMCHTOB 1
HEPBBIX TPEX MEPUOJIOB

Knaccudukanus u HomeHkiaTypa
HEOPraHWYECKHUX BEIECTB

Buapsr xuMnueckou CBI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel o reme
«[loBTOpEHuUE u yriaydneHue
3HAaHUH OCHOBHBIX Pa3ZeiioB Kypca
8 xiacca»

Knaccudukanus XuMHuecKux

peaxkuii Mo pa3IMuHbIM 1
pU3HaKaM

ITonsiTHE O CKOPOCTH XUMHYECKOU
peaxiuu. [IoHsATHE O TOMOTE€HHBIX 1
Y TeTEPOreHHBIX PeaKLUsix

IIpakTn4yeckue
padoThI

Jlara

U3y4eHus

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

bu6nmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6nmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmorexa [IOK
https://m.edsoo.ru/00adbcbh0

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

10

11

12

13

14

15

16

17

IToHATHE 0 XUMHUUECKOM
paBHOBecHU. DAKTOPBI, BIHSIOIINE
Ha CKOPOCTh XUMUYECKON pEAKLINHU
1 TI0JI0KEHUE XUMHUUIECKOTO
paBHOBECHUS

OKHUCIIUTENBHO-
BOCCTAHOBUTCJILHBIC peaKHI/II/I

Teopust MeKTPOTUTHUECKOM
muccouuanuu. CHUIbHbIE U cialble
AIEKTPOIIUTHI

Honnble ypaBHEHHsI peakui

XuMHYeCKHEe CBOMCTBA KUCIIOT U
OCHOBaHHI B CBETE
MpeJICTaBICHH 00
AIEKTPOIUTUUECKON JUCCOLIMAIIIHI

XMUMHYECKHE CBOMCTBA COJIEN B
CBETE MpeACTaBIeHUN 00
3JIEKTPOJIUTUYECKON AUCCOLUALINUI

[TonsTue o ruaponuse conen

O06o0mIeHre U cucTeMaTH3aIus
3HAHUI

[TpakTiueckast pabora Ne 1.
«Pemenne 3xcriepuMeHTaIbHbIX

3a1a9»

KonTponbnas padota Ne2 o teme

bubmuoreka [JOK
https://m.edsoo.ru/00adc28¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bubmuorexa [JOK
https://m.edsoo.ru/00adcd68

bubmuorexa [JOK
https://m.edsoo.ru/00add448

bu6nmoreka [JOK
https://m.edsoo.ru/00add5d8

bu6mmorexa [IOK
https://m.edsoo.ru/00add8b2

bu6mmorexa [IOK
https://m.edsoo.ru/00add9d4

bu6mmorexa [IOK
https://m.edsoo.ru/00addd12

bu6mmorexa [IOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [IOK


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
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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20

21

22
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24

25

«INEKTPOIUTUYECKAS
aucconranus. XUMUYECKUe
pEeaKIMK B paCTBOPAX»

OO0m1as XxapakKTepucTUKa
rajJJoreHoB. XMMHUYECKHE CBOMCTBA
Ha [PUMEPE XJI0pa

XmopoBogopoa. CoJisiHast KHCIIO0TA,

XUMHNYCCKUC CBOﬁCTBa,
MOJIy4CHHEC, IPUMCHCHUC

[IpakTrueckast padora Ne 2 o
teme «[lonydeHue comstHOM
KHUCIIOTBI, U3y4eHHE e€ CBOUCTBY

Brruucnenus no ypaBHEHUAM
XUMUYECKHUX PEaKLUN, €CIIU OJUH
U3 PEareHTOB JIaH B N30BITKE

OO61as xapakTepuCcTHKa
anemMeHTOB VIA-rpymnmsl

AnnoTtponHsie MoIU(UKAIINH
cepbl. Haxoxnenue cepel u e€
COEMHEHUH B IIPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopoj1, CTpOEHHUE,
buznyecKre 1 XUMUIECKHE
CBOMCTBaA

Oxkcuasl cepsl. CepHas KMCIIOTA,
(1)I/ISI/I‘I€CKI/IG U XUMHUYCCKHUEC
CBOMCTBA, IPUMEHEHUE

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

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bubmuorexa [JOK
https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmorexa [IOK
https://m.edsoo.ru/00ade488

bu6nmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6nmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [IOK
https://m.edso0.ru/00ade802

bu6mmorexa [IOK
https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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29
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31

32

XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE ITPOMBILINIEHHOTO CII0c00a
MIOJIyYEHUS CEPHOI KUCIIOTHI.
XHMHYECKOE 3arpsi3HEHUE
OKpYXKaroIlen cpelbl
COEIMHEHUSIMU CEPBI
Brruncnenue maccoBoi 101u
BBIXO/1a ITPOJYKTa peakluu
OO011as xapakTepucTHKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
(duznyecKue 1 XUMHUYECKHE
CBOMCTBA

AMMHuak, ero pusnuecKue u
XMMHYECKHE CBOMCTBA, MOJyYEHUE
Y IPUMEHEHUE

[Tpaktuyeckas padora Ne 3 o
teMme «llonmyyenne ammuaka,
U3YYEHHUE €T0 CBOWCTB)

A3oTHas KuCoTa, e€ hrusnyeckue
Y XUMHUYECKUE CBOMCTBA

Hcnonb30BaHue HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBe
MUHEPATBHBIX YIOOPEHHI.
XVMHYECKOE 3arpsi3HEHUE
OKpYXKaroIlen cpesbl
COEIMHEHUSIMU a30Ta

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

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

bu6nmoreka [JOK
https://m.edsoo.ru/00adf004

bu6nmoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6mmorexa [IOK
https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

33

34

35

36

37

38

39

40

®ochop. Okcun dpocdopa (V) u
docdopnas kucnora, pusudeckue
1 XUMHYECKHE CBOMCTRBA,
MOJTyYCHHE

Hcnons3oBanue pochatos B
KaueCTBE MHUHEPATBHBIX
ynoOpeHuii. 3arpsi3HeHne
PUPOHOH cpenbl hocharamu
VYraepon, pacipocTpaHEeHUE B
npupojie, GU3NIECKUE U
XMMHYECKHUE CBOMCTBA

Oxcuapl yriaepoaa, ux pusuueckue
Y XMMHUYECKUE CBOWCTBA.
DKosoruyeckue npoodaemsl,

CBSI3aHHBIE C OKCUJIOM yTJIepoa
(V)

VYroapHasg KUcioTa U €€ CoJin

[Tpaktuyeckas padora Ne 4 o
teMme "[lonydenue yriekucioro
ra3za. KauectBeHHas peaknus Ha
KapOoHaT-HOH"

HepBOHaan'ILHLIC MIOHSATHUS 00
OpTaHU4YCCKUX BCIICCTBAX KAK O
COCIMHCHUAX YTJICpoga

erMHI/Iﬁ H €0 COCINMHCHUA

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

bu6nmoreka [JOK
https://m.edsoo.ru/00adfebe

bu6nmoreka [JOK
https://m.edsoo.ru/00ae006¢c

bu6nmoreka [JOK
https://m.edso0.ru/00ae027¢e

bu6mmoreka [JOK
https://m.edso0.ru/00ae054¢e

bu6mmoreka [JOK
https://m.edso0.ru/00ae080a



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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[IpaxkTuueckas padora Ne 5.
Pemienne skciepuMeHTAIBHBIX
3a/1a4 1o reme «Baxueinmue
HEMETaJJIbl ¥ UX COCUHEHMSD)

KonTtponsnast padora Ne3 o reme
«BaxHeln1e HeMeTalIbl U UX
COEIMHEHU S

OO01mas xapakTepucTHKa
XUMUYECKHUX AJIEMEHTOB —
METAJIOB. MeTajuinyeckas CBsi3b U
METAJINYECKask KPUCTAIUTMYECKAs
pemérka. Pu3n4YecKue CBOMCTBa
METAJLJIOB

XUMHUYECKHEe CBOMCTBA METAJIOB.
DIEKTPOXUMUYECKUN PSITT
HaIpSHKEHUN METaJIOB

O611me cnocoObl MOTyYEHHS
metaiioB. CriiaBbl. Beraucinenus
10 YPaBHEHUSIM XUMHYECKUX
peaKIyii, eCIIM OJIMH U3 PEarcHTOB
COAEPIKUT IIPUMECH

ITousTue o KOppO31uHu METAJIJIOB

[llenounble METaATIBI

OKCI/IHLI N TUAPOKCUABI HATPUA U
KaJius

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

bubmuorexa [JOK
https://m.edsoo.ru/00ael103e

bu6nmoreka [JOK
https://m.edsoo.ru/00ael1156

bu6nmoreka [JOK
https://m.edsoo.ru/00ael1156

bu6mmoreka [JOK
https://m.edso0.ru/00ael1278

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [JOK
https://m.edso0.ru/00ael4b2



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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

49

50

51

52

53

54

55

56

57

58
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[Ienouno3eMeabHbBIC METAIIBLI —
KaJIbIIUA U Mardui

Baxueiinme coeMHESHNS KaJIbIUS

O000111eHNE U CUCTEMATU3 AL
3HAHUU

JKécTtkoCcTh BOIBI U CIIOCOOEI €8
YCTpaHEHUs

[IpakTuueckas padora Ne 6 1o
TeMme "JKECTKOCTH BOABI U METOIbI
e€ ycrpaneHus"

AJTIOMAHAN

AM@oTepHbIe cBOMCTBA OKCHIA U
TUAPOKCUAA

Kemeso

OKcuIbl, THIAPOKCUIBI U COJIHA
xenesa (II) u xenesa (11I)
O0o001IeHNEe U CHCTEMATH3aIINS
3HAHUMN

[TpakTiueckast paborta Ne 7.
Pemenue skcriepruMeHTATbHBIX
3a7a4 no TeMe «BakHeume
METAJUIBI U UX COSTMHEHUS

Beruncnenus no ypaBHeHUAM

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1886

bu6mmorexa [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6nmoreka [JOK
https://m.edsoo.ru/00aelc64

bu6nmoreka [JOK
https://m.edsoo.ru/00ae1d86

bu6nmoreka [JOK
https://m.edsoo.ru/00ae35e6

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK


https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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64

65
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68

XAMHUYECKHUX PEaKUUi, €CIIU OAUH
U3 PEareHTOB JIaH B U30BITKE WIIH
COJICPKUT IpUMeCH. Beruucienus
MacCOBOM J0JIH BBIX0JIa MPOAYKTa
peaxkuu

O06001IeHNEe U CHCTeMAaTH3aIINS
3HAHUM

KonTponbnas paborta Ne4 o teme
«Baxknelme MeTauibl 1 UX
COCTMHECHUS»

BemiectBa u MaTepuansl B
MOBCE/IHEBHOM JKU3HH YEJIOBEKa
XHUMHYECKOE 3arps3HEHUE
OKPYKaIOIEH Cpebl

Ponpb xumuu B periennu
HKOJIOTMYECKUX MPOoOIeM
PesepBHbIit ypok. O60011eHNE U
CUCTEeMAaTH3aIHsl 3HAHHHA
Peseprubiit ypok. O60011eHIE U
crucTeMaTu3alus 3HaHUI
PesepBHrlit ypok. O6001ICHHE U
cHUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/00ael 750

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6nmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6nmoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch2



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






