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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNbHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasiieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIMM MPENoJIaBaHusl y4eOHOIro
npeaMmera «XuUMHs» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma mo xumuu Aa€T MPEACTABICHUE O IIENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIepIKaHHeE,
IpeIyCMaTPUBAET PACIIPEICIICHHE €ro IO KjaccaM M CTPYKTypHpOBaHHUE IO
paszieraM M TeMaM MpOorpaMMbl MO XHWMHUHU, OMPEIEISeT KOJIMYECTBEHHbIC U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIBbHOCTh M3YYCHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYaromMXcs, OMpeaeNseT BO3MOXKHOCTU MpeaMeTa s
peanu3anuy TpedOBaHMl K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yiapTaTaM OOydYeHUsS XMMHH Ha YpPOBHE IIeJiell W3y4deHUus mpeaMera u
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroierocs Mo
OCBOCHHIO YU4E€OHOTO COJIEPIKAHMS.

3HaHWE XUMUU CIY>KUT OCHOBOU JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT HopMUpPyEMbIE XUMHUEH MPEICTABICHHsI O B3aUMOIPEBPAIICHUIX
SHEPTrUud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTIX PEHICHUS II100aTbHBIX
po0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUCCKOM,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3alliil  BO3MOXKHOCTEH IS CaMOpa3BUTHS W
dbopMHupOBaHUS KYJIBTYphl JIMYHOCTH, €€ oOmed u QPyHKIUOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B )OPMHUPOBAHNE MBIILIICHUS U TBOPUYECKUX CIIOCOOHOCTEH
0oOydJaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOM y4EeOHOW NIeATEeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHAIBHOMN JICSITEIBHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYIHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO B3IUIsJla HA EIUHCTBO TNPUPOABI U  YEIIOBEKa, SIBIISICTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPAaMOTHOCTH
oOydJaronmxcs;

CrocoOCTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPHUPOJAE, K UEIOBEKYy, BHOCHT CBOW BKJIad B
AKOJIOTHYECKOE 00pa30BaHNEe 00YJIAIOITUXCSI.

JlanHble HaMpaBiIeHHUsS B OOYYEHUHU XMMHUU 00€CIEUMBAIOTCS CHEIHPUKOIMA
comepkaHusi y4eOHOro TMpeaMeTa, KOTOPBIA SIBISETCS TEAarorudecKu
aJanTUPOBAHHBIM OTpaKeHHEeM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHUAL.



Kypc xumMun Ha ypoBHE OCHOBHOT'O OOIIEro o0pa3oBaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIOITUMHCS CHUCTEMBbl IEPBOHAYAJIBHBIX MOHSATUH XHUMMHH,
OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX MOHSATHN
OPTaHUYECKON XUMHUH.

CtpykTypa COZCPIKAHUS IPOTPAMMBI 110 XUMHU copMUpoBaHa Ha OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYCCKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbl IMOHITHH O
XuMHU4Yeckor peakuuu. OO0 3TH CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHBI II0
MPUHIMITY TOCIEI0BATEILHOIO PAa3BUTHS 3HAHUKW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— Y4YEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHUNA 00 JJIEKTPOIUTHYSCKOM JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE HSMIIMPUYECKHU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS IOCICIOBATEIBHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIUH OOBACHCHUS W
MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MMPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Y4aeMbIX BEIIECTB.

OcBoeHMe mporpaMMbl 110 XHUMHHU CIIOCOOCTBYeT (DOPMUPOBAHHIO
IIPEJACTABIEHUS] O XUMHUYECKOM COCTAaBILIOIIEH HAyYHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Abl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX Yy4eOHBIX mpeameToB: «OKpyKalomUid MHPY,
«buomnorus. 5—7 knaccel» n «Dusnka. 7 Kimaccy.

[Ipy wm3ydeHMH XUMHUHA TIPOUCXOAUT (OPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  HaykM Kak o0JlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JIESITEILHOCTH YEJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB
MHPOBOM KyJIbTyphl. 3ajlaya y4eOHOro MmpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX ()aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, si3bIKa HayKd, B IPHOOIICHUN K HAYYHBIM METOJIaM TO3HAHUS MPHU
M3YYCHUU BEIECTB W XUMHUYECKUX peakiuii, B (OPMHUPOBAHUU U PA3BUTHH
MMO3HABATENIbHBIX YMEHMA M WX MPUMEHEHWH B Y4eOHO-TIO3HABATECIBHOW U
y4eOHO-UCCIIeI0BATEILCKON JICSITEIIBHOCTH, OCBOCHUU TPAaBWJI 0E€30MacHOTO
oOpallieHHs C BEIeCTBAaMH B IIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHHMM XWMHUM Ha YpPOBHE OCHOBHOTO OOIETO OOpa30BaHUS
BXHOE 3HAUCHHUE ITPHOOPEIIN TaKue IEIIH, KaK:

dbopMHpOBAHNE WHTEUICKTYalIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIIHHOMY MPUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJEHHOCTh OOyYEHHsS] Ha CHCTEMaTU4YecKoe MpHOOIIeHUE
00yyYaroIMXCsl K CaMOCTOSITEIbHOM MO3HABATEIBHON JESTEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (YOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XAMHH;

—  ofecrieyeHne  YCJIOBMi,  CIOCOOCTBYIOIIMX  MNPUOOPETEHUIO
OoOyJaronMMUCs  OMbITa  Pa3HOOOpPa3HOW  JEATETLHOCTH, TIO3HAHUS W
CaMOIO3HAaHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE ISl PA3JIMYHBIX BUIOB ACSATEIbHOCTY;



dbopmupoBanre 00IIeH (QYHKIMOHAIBPHONM W €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YyMEHHUM OOBSICHATh M OLICHUBATH SIBJICHUS
OKPY’KaIOIIEro MUpa, UCIOJb3Yysl 3HAHUS M OIBIT, MOJTYYEHHbIE MPU U3YYECHUU
XUMUH, TPUMEHATh UX TPH PEHIeHWH TpoOJieM B TOBCEIHEBHOM JKHU3HU H
TPYJI0BOM JIEATEIIBHOCTH;

— ¢QopmupoBaHue y OOy4YarONIUXCS TYMAHUCTHYECKHX OTHOIICHUM,
MOHUMAHMS IIEHHOCTH XHMHMYECKUX 3HAHUW I BBIPAOOTKH DSKOJOTHYECKU
11eJ1eco000pa3HOro TMOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIIUU K OOYYCHHIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIIO M
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
FOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY mpoduiis W  HamnpaBICHHOCTH
JanbHENIIero 00y4ueHus.

OO6miee 4YMCIO YacoB, OTBEAEHHBIX ISl W3YYCHHUS XHUMHU Ha YpOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHusl, cocTaBisieT 136 dyacoB: B 8 kiacce — 68 4acoB
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Tpenmet xumun. Posib XUMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena u BemiecTBa. PU3WUYECKUE CBOMCTBA BEIIECTB. ATrperarHoe COCTOSHHUE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CrniocoOnI pa3eneHus: CMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKUX
sneMeHTOoB. [IpocThie U ClOKHbBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTtHocuTeNnbHAs MOJIEKYJIsipHas Macca. MaccoBasi 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

KomnuectBo BemectBa. Mons. Momsapras Macca.  BzauMocBssb
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €AMHMI] BeliecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COSAMHEHUM.

Ou3nueckue W XUMHYECKHE SBICHHUS. XHUMHUYECKas peakuuss u ee
MpPU3HAKU. 3aKOH COXPAaHEHUsS MAacChl BeElIECTB. XHUMHUYECKUE YpaBHEHHS.
Knaccudukanus xuMudeckux peakiuii (COeTMHEHUsI, Pa3JI0KCHHS, 3aMeICHUS,
obmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBujiaMu paboThI B JIaOOpaTOpHH
u mpuémamu oOparieHusi ¢ JIabopaTopHBIM OO0OpYyIOBaHUEM, HW3Y4YEHUE U
omucaHue (PU3NYECKUX CBOWCTB OOpA3IOB HEOPTraHWYECKUX BEIIECTB,
HaOmroaeHne pusndeckux (TUIaBICHUE BOCKA, TastHUE JIbJa, paCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAIMS BOJbl) U XUMUYECKUX (TOPEHUE CBEYH,
NPOKaIUBAaHUE MEIHOH IPOBOJIOKM, B3aUMOJCHCTBHE Mena ¢ KHCJIOTOM)
SIBJICHUH, HaOJNIOACHUE M ONMCAHWE INPU3HAKOB MPOTCKAHWS XHMHYCCKUX
peaxiuii (pasnoXkeHHe caxapa, B3AUMOACUCTBUC CEPHON KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (I) mpu HarpeBanum, B3aMMOJEHCTBUE
xeJje3a ¢ pactBopoM conu Meau (I1), nzyuenne cnocoOOB pa3iesieHus: CMECei: ¢
MOMOINBID ~ MarHmra,  (QUILTPOBAHWE,  BBITAPUBAHUC,  JAUCTHILISAIUA,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOIIOJEHUE U



ONMCAaHHWE PE3YJIbTATOB TMPOBEACHUS OMNbITA, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHUsI MACChl, CO3/IaHNEe MOJIeJIeld MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Baxkueiime npeacraBuTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kuciopon — 3eMeHT U IpocToe
BemiecTBO. HaxokneHue kucimopona B MpUpoae, (PpU3nyeckue U XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuabl. [Ipumenenne kuciopoaa. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W MPOMBINUIEHHOCTU. Kpyrosopor
Kuciopoza B mpupojae. O30H — aJuIOTpoIHas MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3pPexT XUuMUYECKON peakluy, TEPMOXUMHUUYECKUE YPaBHEHHS,
9K30- U DHJIOTEPMUYECKHE PEaKIUU. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUIIEHHE MapHUKOBOI0 3 deKTa, pazpylieHue 030HOBOTO CIIOSI.

Bopopon — asnmemeHT um mpocrtoe BemiecTtBo. Haxoxaenue Bomopona B
npupoae, ¢GuU3MUECKMe U XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
noxyyeHus. Kucnotsl u conm.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpbL.
HaceimieHuble 1 HEeHaChIIEHHBIE PAacTBOPBL. PacTBOpUMOCTh BELIECTB B BOJE.
MaccoBas noss  BemecTsa B pacTBOpe. XMMHUYECKHME CBOWCTBA BOJBL.
OcHoBanusi. Ponb pacTBOpOB B HpHUPOAE U B KU3HU ueloBeka. KpyroBopor
BOJbI B IPUPO/IE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA TPUPOIHBIX
BO/I.

Knaccudukanus neoprannueckux coeaunenunii. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyrome (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEpHbIE) W
HecosieoOpazyromue. Homenknatypa okcumoB. Du3MUecKue W XUMHUUYECKHE
cBoMcCTBa OKCHIOB. [losTydeHre OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IMENOYHM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3ndeckue U XMMHYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCTH MetaiuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Howmenknatypa comeil. Pu3uyuecke W XUMHUYECKHUE CBOMCTBA
conei. [lomyuenue comei.

I'eneTnyeckas CBsI3p MEXKY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMeHm:

Ka4eCTBEHHOE OIpEIEIICHUE COAEPkKAHUS KHUCJIOpOJa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHE, PAcCNo3HABAHWE W W3Y4YEHUE CBOMCTB KHCIOpPOa,
HaOIOZICHUE  B3aMMOJICHCTBUS  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUMKHOBEHUSI M TpEKpalleHus TopeHus (Mmoxkapa), O3HAKOMIIEHHUE C
oOpasllaMi OKCHJIOB W OINUCAaHWE WX CBOWCTB, TMOJIy4CHHE, COOUpaHUeE,
pacrio3HaBaHHE€ U W3Yy4YE€HHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOACHCTBHE
Bojopoza ¢ okcuaom Menu (I1) (Bo3MOKHO UCIIOIB30BAaHUE BUAEOMATEPHUATIOB),
HaOMrofcHNE O0O0pa3IOB BEMIECTB KOJUYECTBOM | MOJb, HCCIEIOBAHUE
OCOOEHHOCTEW PACTBOPEHUS BEMIECTB C PA3IMYHON  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MACCOBOM JOJIEW PAaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATPUEM U  KaJIbLIEM)
(BO3MOXHO HCITOJIb30BAaHUE BHUACOMATEPUAJIOB), HCCIENOBaHUE 00pa3IoB
HEOPTaHWYECKUX BEIIECTB PA3JMYHBIX KJIACCOB, HAONIOJACHUE W3MECHEHUS
OKpAaCKA MHJHUKATOPOB B pPACTBOpPAaX KHUCIOT H WIEJIOYEH, H3YyUYECHUE
B3aumojiericTBusl okcuga menu (II) ¢ pacTBopom cepHOM KHUCIOTBHI, KUCJIOT C
METAJJIAMH, PEAKIIUM HEUTPAIU3aLUK, ITIOJy4YEHHE HEPACTBOPUMBIX OCHOBAHMH,



BBITECCHEHME OJHOIO0 METala JpyrMM W3 pacTBopa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3aJlady Mo Teme «BaxHeWIlne KJIacChl HEOPTaHUYECKUX
COEIMHEHUN.

IMepuognueckuid 3akoH u Ilepuoauyeckass cucreMa XUMHYECKHX
iemenToB JI. . MenaeneeBa. CtpoeHnue atoMoB. XUMHYECKasi CBS3b.
OKHuCIUTETIBbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUN

ITepBble MOMBITKH KJIAaCCHU(pUKAIIMA XUMHYECKUX dJeMeHTOB. [loHsATHE O
IPYIIax CXOJHBIX 3JEMEHTOB (IEJIOYHBIE MU IIEIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJIEMEHThI, KOTOphIE 00pa3yroT amdpOoTepHBIC
OKCHbI U TUAPOKCHU/IBI.

ITepunoanyeckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKUX AJIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Mennaeneesa.
[lepuonbr u rpynmbl. PU3MUECKUH CMBICI MOPSJIKOBOTO HOMEpA, HOMEPOB
IepUOoJa Y TPYIIIbI JIIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX siAep. HM30TOmnbl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI09€K aTOMOB MEePBHIX 20 XUMHUUECKUX 3JIEMEHTOB
[Tepnomnueckon cucremsl . 1. MenneneeBa. XapakTepUCTUKA XUMUUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepunoanueckoi cucreme 1. Y. Meneneena.

3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJJIMYECKUX Y HEMETAJUIMYECKUX CBOMCTB 110 TPYNIIaM U EPHUOJIAM.

3nauenne Ilepuomuueckoro 3akoHa U IlepuoaMYecKol CHUCTEMBI
XMMHUYECKUX JJIEMEHTOB Ul pa3BUTHUS Hayku U npaktuku. [. 1. Mennenees —
YUYEHBIN U TPAXKIAHVH.

Xumuueckass cBa3b. KoBasieHTHas (TojsipHass M HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX AIeMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHusi. OKHMCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
IIpouieccrl okUCIeHUs U BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnHepuMeHm:

U3ydeHHe 0Opa3IlOB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOICHCTBUE
TUJIPOKCHIA IIMHKA C PACTBOPAMHU KHUCJIOT W WIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIUHI
(ropeHue, peakiuu pa3aoKeHusl, COSTUHEHHUS).

Mesxcnpeomemmnvnle ceazu

Peanuzanust MexXnpeaMETHBIX CBS3€d MpPU U3YYCHUU XUMHUU B 8 Kjacce
OCYIIECTBIISIETCS. YEepe3 WCIOJIb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W IIOHATHH, SBIISTIOINIMXCA CHUCTEMHBIMU JUISI OTIEIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC TOHATHS: HAy4dHBIM (pakT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJdu3, CHHTE3, KIacCH(UKAIUsi, IEePUOIUIHOCTD,
HaOJII0JICHHE, SKCIIEPUMEHT, MOJICTMPOBAaHUE, H3MEPEHUE, MOJIC/b, SIBJICHHE.

@dusuka: Marepus, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHZ,
W30TONBI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUM 3apsll, BEILIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSHHME BEIIECTBa, Ia3, (U3MYECCKHUE BEIIMYHHEI,
€IMHULIBI U3MEPEHUSI, KOCMOC, IJIAHETHI, 3BE3/1bI, CoHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE MOPOJBI,
TMOJIE3HBIE UCKONIA€MbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHUYeCKas peakuus



[Tepuoanueckuii 3akoH. [lepnoandeckas cucteMa XUMUYECKUX 3JIEMEHTOB
1. N. MenpaeneeBa. CTpoeHHE aTOMOB. 3AaKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHYECKUX DBJEMEHTOB NEPBBIX TPEX NEPUOMNOB, Kallvsd, KalbLHs U HX
COCMHEHNU B COOTBETCTBUU C TOJIOKEHHEM HieMeHTOB B Ilepromnueckoii
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKON CBSI3U. THIBI KPUCTAJUIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKOU PEIIETKH
Y BHJIa XUMHUYECKOM CBA3U.

Knaccudukanus v  HOMEHKJIATypa  HEOPraHMYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3IUYHBIM KJlaccam
HEOPTraHUYECKUX COEAUHEHUN, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMHUYECKHX peaklHMil MO pa3Iu4yHbIM IMpU3HaKaM (T0
YHUCIIy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3D PeKTy,
[0 HU3MEHEHHUIO CTEIICHEHM OKHUCICHUS XHUMUYECKHMX DJJIEMEHTOB, 11O
o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIOTEPMHUYECKHUE
peaKkuu, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOM peakiuu. [lonstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XUMHUYECKHX peakuusx. [loHsATHE O TOMOTE€HHBIX H
reTeporeHHbix peakuusax. llonstue o karamuze. lloHsiTHE O XUMHUYECKOM
paBHOBecuU. PaKTOpBI, BIMSIIONINE HA CKOPOCTh XUMHUYECKOW peakuuu u
IIOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEAKIUU, AJIEKTPOHHBIN  OayaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENbHOM  peakuuu. (CocTaBieHUE  ypaBHEHHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX pPEAKLIHMM C HCIOJIb30BAaHUEM METOAA
AJICKTPOHHOTO OajaHca.

Teopust BJICKTPOJIUTUYECKOU JIUCCOLAIUAM. DJIEKTPOIUTHI 51
HERNEKTPOoNIuThl. KaThoHbl, aHMOHBI. MexaHu3M AUCCOIMALMA BEUIECTB C
pa3IMYHBIMHA BUJAMH XUMHUYECKOW cBsi3U. CtreneHpb nuccounanuu. CUIIbHBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUH HOHHOTO
oOMeHa, TIOJIHbIE W COKpall¢HHbIE MOHHBIC ypaBHeHMs peakuuii. CBoWCTBa
KHUCIJIOT, OCHOBAaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHUECKOM
nucconnanuu. KauectBeHHbIE peakiui Ha HOHBI. [[OHSATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

03HAKOMJIEHUE C MOJICNIAIMU KPUCTALTUYECKUX PEIIETOK HEOPTaHMYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M aiMasa), CJIOKHBIX BEIIECTB
(xsiopuaa HaTpus), MCCIEAOBAHHME 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
peakiMu  OT  BO3JCUCTBUS  PA3IMYHBIX  (AKTOPOB,  HCCIICOBAHUE
3JIEKTPONPOBOAHOCTA PACTBOPOB BEIIECTB, ITpolecca AUCCOLMALAN KHUCIIOT,
ieao4ue v colieid (BO3MOMKHO UCIIOIb30BAHUE BUJIE0 MATEPHUAIIOB), MPOBEJICHHE
OTIBITOB, WJUTFOCTPUPYIONIUX NMPU3HAKA MPOTEKAHMS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJICHHE Ta3a, OOpa30BaHHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKHCIHUTEIbHO-BOCCTAHOBUTEIIbHBIX —PEAKIUI
(ropenue, peaKuuun pas3noKeHus, COEMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BEMIECTB C MOMOIIBK) KAaYE€CTBCHHBIX PEAKUMKA Ha HOHBI,
pEILICHUE IKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTansbl 1 MX coeIMHEHUS

OO6mrast xapakTepucThKa TamoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CtpoeHue u (GU3NIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHWMHUYECKME CBOMCTBA Ha IIpUMEpe XJopa
(B3auMoeiCcTBHE C METAJJIaMH, HEMETaulaMu, LIeIo4amu). XJIIOPOBOIAOPOI.



ConsiHast KUCTI0Ta, XUMHYECKUE CBOMCTBA, MOJIy4eHUE, TpuMeHeHue. JleiictBue
XJIOpa ¥ XJIOPOBOJOPOJIa Ha OpraHU3M 4YesioBeKa. BakHeliue XJI0puabsl U UX
HaXO0XEHUE B IPUPOJIE.

O6mass  xapakrtepuctuka oaneMeHToB  VIA-rpynnbl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENeHN OKucieHus. CTpoeHue u pu3nyeckue
CBOMCTBa TIPOCTHIX BEHIECTB — KHUCIOPOJAa U  Cephl. AJUIOTPOIHbIE
MOJIU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
cTpoeHue, (u3M4eckue U XHUMHYeckue cBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENId KUCIOTHBIX OKCUIOB. CepHas KucioTa, (U3MYECKUe W
XUMHUYECKUE CBOIcTBa (00IIME Kak MpEeICTaBUTENss Kilacca KHUCIOT U
cnenupuyueckre). XMMUYECKUE PEAKIUH, JiekKaIIHe B OCHOBE MPOMBIIIIEHHOTO
croco0a moixy4deHus: cepHoil KucioThl. [Ipumenenue cepHort kuciotel. Comnu
CCPHOII KHCIIOTBI, Ka4CCTBCHHAs! Peakuys Ha Cynb(ar-noH. HaxoxaeHue cepel
U €€ CoeMHEHUN B MpHUpoAe. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl
COCIMHEHUSIMU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsi3HEHUE BO3JyXa U BOJIOEMOB),
CIIOCOOBI €T0 MPEOTBPAILCHUS.

O6mas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTEMEHU OKHUCICHHS. A30T, pacnpocTpaHeHUe B
npupoje, husndeckue u XuMuIeckue cBoiictBa. KpyroBopor azora B mpupoje.
AMMHaK, ero pU3nYecKue U XUMUUECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, WX (UBMYECKHE W XUMUYECKHE CBOWMCTBA, IPUMEHEHHE.
KauectBenHast peakiysi Ha UOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOJyYeHUe,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIME Kak MpEICTAaBUTENs Kiacca
KUCIIOT ¥ crnenududeckue). VMcnonp3oBaHue HUTPATOB M COJIeH aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YJA00OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKAIOIICH
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arps3HEHUE BO3TyXa, MOYBbI
u BogoémoB). Docdop, amtorponnbie Moaudukanuu docdopa, Guznyeckue u
xumudeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdhopHas KuCiIoTa,
du3nueckre U XMMHUYECKUE CBOMCTBA, nonydeHue. Mcnonb3oBanue dhocdaros B
KaueCTBE MUHEPAJIbHBIX yI00PECHHIA.

O6mrass  xapaktepuctuka odnemMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHBIC CTENEHU OKUCIEHUA. YTJIEPOJ, aUIOTPOIHBIC
MOJU(PUKALIUKA, PACTIPOCTPAHCHHE B TPHUPOJAE, (PHU3MYECKHEe U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopot yriaepona B npupoge. OKCUasl yriiepona,
ux (U3NUECKHe W XUMUYECKHE CBOWCTBA, JEHCTBUE HA YKUBBIE OPTaHU3MBEI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTHYECKUE TIPOOJIEMBI, CBI3aHHBIE C OKCHUIOM
yraepona (IV), runore3a rno0ambHOTO TOTEIUICHUS KJIMMAaTa, MAapHUKOBBIN
addekr. YromapHas KucioTa W €€ CoaM, X (PU3HMYSCKHE M XUMHYSCKHUE
CBOMCTBA, MOJyYeHHWE W MpuMeHeHue. KauecTBeHHas peakids Ha KapOoHaT-
noHbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEAUITMHE, TMPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHbIE TIOHATHST OO0 OpPraHWYECKHWX BEIMIECTBAX Kak O
COCIMHEHUSIX yTiiepoaa (METaH, 3TaH, dTUJICH, alleTUJICH, 3TaHOJ, TJIUICPHH,
yKCycHasi kuciora). [lpupogHbie HMCTOYHUKHA  YIIIEBOJOPOAOB  (YroJb,
MIPUPOJIHBIN Ta3, HEPTh), MPOIYKTHI UX NepepaboTKu (OEH3UH), UX POJIb B OBITY
¥ TIPOMBITIUICHHOCTH. [loHATHE 0 OMONOTHYECKH BaXKHBIX BEIIECTBAX: KHUPAX,
Oenkax, yrieBojax — U WX POJM B )KU3HU 4YelOoBeKa. MaTepuaibHOE €IMHCTBO
OpPTraHUYECKUX ¥ HEOPTAHUUECKUX COCTUHCHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOICTBA, MOJYYCHHE U
npumeHenne. CoenuHeHUs KpeMHUs B mpupoae. OOmue mpenctaBieHust 00
okcusie kpeMuus (IV) u kpemaueBoi kucnote. CHUIMKATHI, UX UCIIOIb30BaHUE B



OBITY, B IPOMBIIIUICHHOCTH. BakHeIre cCTpouTeIbHbIC MaTepUallbl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpodiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuyeckuii IKCnHepuUMeHm

U3y4eHHEe O0Opa3ll0B HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJISTHOU
KHCJIOTHI, IPOBEJICHUE KAaU€CTBEHHBIX PEAKIIMM Ha XJIOPHUI-UOHBI U HAOJII0ICHHE
IIPU3HAKOB MX MPOTEKAHUs, OIBITHI, OTpaKaroIue (PU3ndecKkue U XUMUICCKHUE
CBOWCTBA TaJOr€HOB M MX COCIUHEHUH (BO3MOXXHO HCIOJIb30BAaHHE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oO0pa3llaMu XJOpUJIOB (TajJoTeHHUIOB),
O3HaKOMJIEHHE C oOpa3maMu cepbl M €€ COCIUHEHUSMU (BO3MOXKHO
WCIIOJIb30BaHUE BHJCOMATEpPHAIOB), HAONIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa IOJ JCWCTBUEM KOHLEHTPUPOBAHHOMW CEPHOW KHUCIOTHI, HU3YYECHHE
XUMHUUYECKUX CBOMCTB  pa30aBlIEHHOM CEpPHOM  KHCJIOTHI, IPOBEJICHHE
KaueCTBEHHOM peakIuu Ha cyiabpaT-uoH U HaOJIIOJCHHE TIpU3HAKa ¢
IIPOTEKaHMsI, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBAMHU a30Ta, ¢ochopa U ux
coeMHEHUH (BO3MOJKHO HCIIOJb30BAaHHUE BHIEOMATEpPUAIOB), 0Opa3IlaMu
a30THBIX B (PoCcHOPHBIX yIOOpPEHUH, MOJIydeHHEe, COOMpaHKE, pACIIO3HABAHHUE U
M3Y4YECHHE CBOWCTB aMMHAKa, IMPOBEICHUE KAYECTBCHHBIX PEAKIMKA Ha HOH
aMmMmoHust W (docdaT-uOH W U3yYCHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BHUCOMATEPHATIOB), H3YYEHHUE MOJCICH KPUCTALIHYECKUX
pemérok anmMaza, rpaduta, dyIepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMKM pacTBOPEHHBIX BEIECCTB aKTUBHPOBAHHBIM YIIEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJIydeHHe, coOMpaHHWe, paclo3HaBaHWEC W HM3y4YCHHE CBOMCTB
YTJIEKUCIOTO Ta3a, IPOBEJACHHWE KAYeCTBEHHBIX pEaKIMK Ha KapOOHAT W
CWIMKAT-UOHbl W W3YYCHUE IPU3HAKOB HX IIPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIUEH CWJIMKATHOW IPOMBIIUIEHHOCTH, PEIMICHUE SKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaxxHenIne HEeMETAUIBI U UX COCITUHCHUS.

MeTajjibl 4 UX COeTUHEHUSA

OO6miass XapakTepUCTHKAa XHUMHUYECKHUX DJJEMEHTOB — METAUIOB Ha
OCHOBaHMU X MOJIO)KEHUS B [Ileproinyeckor CUCTEME XUMUUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa u ctpoeHus aroMoB. CTpoeHHE MeTaioB. MeTayndeckast
CBSI3b W METAJUIMYECKas KpUCTAJUIMYECKash PelI€TKa. DJIECKTPOXUMUUECKUM Psil
HANPsOKEHUM MeTaUIoB. DU3MYECKHE W XUMHYECKHE CBOMCTBA METAJJIOB.
OO6mme crocoObl momydeHus: MeTawioB. [loHATHE O KOPPO3WMH METAJLJIOB,
OCHOBHBIC CIOCOOBI 3amMThl WX OT Kopposuu. CruiaBbl (CTasib, YYTYH,
TIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U TPOMBIIIUICHHOCTH.

[[lemounble  MeTauibl: MoOJIo)keHWE B lleproaumueckor  cucrteme
XAMUYECKHUX 37eMeHTOB [[. . MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pu3nyeckue W XUMHYECKME CBOWCTBAa (Ha MpUMEpEe HATpUs U
kanus). OKCUIbl U THAPOKCUIBI HATpusi M Kanus. IIpuMeHeHHe IeI0YHbIX
METAJJIOB U X COCAUHECHUM.

[IlemoyHO3EMENBHBIE METAJUIBI MAarHuii W KaJIbLHHK: TIOJIO)KEHUE B
[lepuognueckort cucrteme xumudeckux osnemeHtoB JI. WM. Mennaeneesa,
CTPOEHHE HMX ATOMOB, HAXOXJICHUE B mNpupoje. OHU3NUeCKHe U XUMUYECKHE
CBOMCTBa MarHus W Kaibliusd. BakHeline coequHEeHUs Kalblus (OKCH],
TUAPOKCHU], cOJin). JKECTKOCTH BOABI U CTIOCOOBI €€ YCTPaHEHHUS.

AmomuHni: nosiokeHue B llepuonnueckonm cucreMe XMMHYECKHX
anemeHTOB JI. 1. MenneneeBa, CTpOo€HHME aTOMa, HAXOXKICHUE B IPUPOE.
dusnueckre W XUMUYECKHE CBOWCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.



Keneso: nmonoxenue B llepuoandeckoid CuCTeMe XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOCHUE aToMa, HaXOXICHUE B npupojse. Pusndeckue u
XUMUYECKUe cBoMcTBa xene3a. OKcuibl, TUApoKcHabl u coiu kenesza (1) u
xenesa (III), ux cocta, cBOMCTBA U MOTyYEHHUE.

Xumuyeckuii IKCnHepuMeHm

O3HAaKOMJIEHHWE C O00pa3llaMud METaNIOB U CIUIABOB, UX (PU3UUECKUMU
CBOMCTBaMM, U3Y4YEHUE pE3yJbTAaTOB KOPPO3UHM METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KallbllUg U HATpHUs C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BUEOMATEPUAIIOB),
UCCIIEOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOLIECCA TOPEHHUS HKEJE3a B KUCIOPOJIE
(BO3MOKHO ~ HMCIIOJIb30BAHUE BUJEOMATEPHUATIOB), TPU3HAKOB TMPOTEKAHMS
KAUECTBEHHBIX PEAKIIUI HAa MOHBI: MarHus, KaJIbLUs, aTIOMUHUS, IUHKA, )KeJe3a
(II) u xeneza (III), menu (II), HaOmOMEHHWE W ONHMCAHHUE IMPOIIECCOB
OKpallluBaHUsl TUJIJAaMEHU HWOHAMHU HaATpHsl, Kajus W Kaiblus (BO3MOKHO
UCIIOJIb30BAHUE BUJIEOMATEPHUATIOB), HCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMHUHUS U TUAPOKCUIA LIMHKA, PEIICHUE AKCIEPHUMEHTAJIbHBIX
3a/1a4 1o TeMe «BakHele MeTallIbl U KX COSTUHEHHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemecTBa 1 Marepuanbl B IOBCEJHEBHOUM JKM3HU 4enoBeka. be3zomnacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMHUUYECKHUX peakiuii B ObITy. [lepBas momoris npu
XUMHYECKUX 0KOTraxX U OTPaBIICHHUSIX.

XYMHUYECKOE 3arps3HEHUE OKPYKaroIIel cpenbl (penenbHas T0mycTuMas
KOHILIeHTpausi BemiectB, painee — [IJIK). Ponp Xxumum B pelieHuu
AKOJIOTHYECKUX TTPOOJIEM.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3ioB MaTEPHAIIOB (CTEKIIO, CIIJIABBI METAJJIOB, TIOJIMMEPHBIE
MaTepualbl).

Meostcnpeomemnmnule ceazu

Peanu3zanust MexnpeaMeTHbIX CBS3€l MpU U3y4YEHUU XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS. Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATUM, SIBJISIOMIMXCS CUCTEMHBIMH IJI1 OTAEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr'0 IIUKIIA.

OO01me ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH,
TEOpUsl, aHaJIU3, CHUHTE3, KIacCH(PUKALIMS, TEPUOJUIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJCIHPOBAHUE, U3MEPEHHUE, MOJENb, SIBICHUE, MAapPHUKOBBIM
a3 deKT, TEXHOIOTHS, MAaTCPHAIHI.

®dusuka: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHZ,
M30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKHUU 3apsij, MPOBOJIHUKH,
MOJIYITPOBOJTHUKH, JUAJICKTPUKH, (DOTOIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOe€  COCTOSIHUE  BENIeCTBa, TIa3, pacTBOp, pPacTBOPUMOCTb,
KpUCTaJUTMUeCKasi pemeéTka, CIUIaBbl, (QPU3WYECKHE BEJIUYUHBI, €IUHUIIBI
M3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, MJIAaHEThI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, SIKOCUCTEMA, MUHEPATLHBIC
yA0OpEeHUS, MUKPODJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HbIC HCKOTIaeMBIE, TOILJIUBO, BOJIHBIE pECYpCHL.



ININIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUMS ITPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHON  JEATENIBHOCTH B COOTBETCTBHM C  TPaJAWLHMOHHBIMU
POCCUHCKUMH COLMOKYJIbTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMH B OOIIECTBE MpaBUIaMU U HOPMaMHU MOBEICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyHarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM IMO3UTUBHBIX LIEHHOCTHBIX OpPHUEHTAUUWA H
pacIIMpeHne ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJIAJIETh JTOCTOBEPHOM
uHbopMaIell 0 TMepefoBbIX JOCTIDKEHHSIX M OTKPBITHSIX MHPOBOH H
OTCUECTBCHHOM XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4YHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHU B  KOJUIEKTUBE, KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, yu4eOHOMCCIENOBATEIbCKOM, TBOPUYECKON W JIPYTUX
BUJIAX JICSITEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATEILHOCTH
IIPY BBITIOJTHEHNW Y4€OHBIX, TO3HABATEIBHBIX 33/1a4, BHITOJHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JlaHMM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJICHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  TMpolecce dTOM  yueOHOM
JNEATEIbHOCTH, TOTOBHOCTH OLICHMBATH CBOE MOBEICHUE M IOCTYIKH CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU IMOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TPEACTABIIEHUS O BEUIECTBE U XUMUYECKON PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISAIOLINE
OCHOBY JIsl TOHMMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJHOM CPENIOW, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

M03HAaBaTeJIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIC /i OOBSCHEHUS HAOIIOMAEMBIX IMPOIECCOB U
SIBJICHHM, TMO3HABATEIbHOW, MH(GOPMAIIMOHHON M YWUTATEIhCKON KYJIbTYpPHI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATEIBbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMU  TE€XHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYYEHHWIO W TO3HAHUIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIEIOBATEIHCKOM
NEeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JladbHEHIIIeM;

4) popmMupoBaHHSs KYJbTYPHI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HHW, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIECACTBUN U
HETIPUSITUE BPEIHBIX TNPHUBBIUEK (YMOTPEOJEHUS aJIKOTOJIsI, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOJCHUS TpaBuid  O€30MaCHOCTH  TpHU
oOpanieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY M peajbHOM JKU3HU;

5) TpyA0BOro BOCIIMTAHHS:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVUBUIYAIbHON  TPaeKTOpUM TMPOJOJDKEHUST 00pa3oBaHUA C  Yy4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JOrNYeCcKOro BOCIIMTAHUS

AKOJIOTUYECKU IEJeCO00pa3HOE OTHOIIEHHWE K MPHUPOJEC KaK HMCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBaHUs, HIOHUMAHNUE LIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HMUeCKOMY U MCUXUYECKOMY 3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOJICHUS
npaBuil OE30IaCHOTO TMOBEJEHUS Tpu paboTe C BEIIEeCTBAMHM, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, 15
pelIeHusT 3aJlay, CBSI3aHHBIX C OKPYXAIOIIeW MPUPOTHON Ccpemoit, s
MOBBIIICHUS YPOBHSA DKOJIOTHYECKON KyJIbTYpPhI, OCO3HAHHUS TIJ100aIbHOTO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs TOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX pe3yJbTAaTOB BBIICISIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApYyroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHWUM M3 HJTUX TPEeIMEToB  (HOPMHUPOBATH
IPEICTaBIICHHE O IEJOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCaJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble o0ecrneunBaloT (GOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
MJIAHUPOBAHUIO U OCYIIECTBICHHUIO yUeOHOM NeITeTbHOCTH.

Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIe /1eiicTBUSA

ba3oBble 1ornueckue AefMcTBU:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS MPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C IPYTUMHU TIOHSITHSIMU), UCTIOJIb30BATh
MOHATHUS JUTsl OOBSCHEHUS OTACIBHBIX (DaKTOB M SIBJICHHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUHM sl KIacCU(UKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKinii, yCTaHABIUBATh MPUYUHHO-CIIECACTBEHHBIC CBSI3U MEXKIY OOBEKTaMHU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKIACHUS (MHIYyKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (MPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HUCIOIb3yEMbIC B
XUMUH, TpPeoOpa3oBhIBATh IMHPOKO MPUMEHSEMbIE B XHUMHH MOJCIIbHBIC
MIPEACTABJICHUS] — XUMHUUYECKHUM 3HAK (CHMBOJI 3JIEMEHTA), XUMHU4IecKasi opmya
1 ypaBHEHHWE XMMHUYECKOW PEaKIMU — MPHU PEIICHUH y4eOHO-TI03HABATEIhHBIX
3amady, ¢ y4€TOM OTUX MOJCIBHBIX  TPEJICTABICHUNW  BBIABISTH U
XapaKTepU30BaTh CYIIECTBCHHBIC TMPU3HAKKH HM3Y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M XHMHYECKUX PEAKIUW, BBISBIATH  OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3M W MPOTUBOpEUUsS B
U3y4aeMbIX IIPOLEeCCax U SIBJICHUSX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

yYMEHHUE UCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAadyeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IIPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXKICHUU;

nprUOOpEeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMHU U TMPOBEICHUIO
YUYEHHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HA0JI0AaTh 32 XOJ0M IIpoliecca, CaMmoCT
IPOrHO3UPOBAaTh €ro pe3, GopMyaupoBaTh O0O0OIIEHHS U BBIBOJLI MO peE3
IPOBEIEHHOTO OMBITA, UCCIIE, COCTABIATh OTUET O MPOJIETIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHHUE BBIOMpATh, aHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMAIIUIO
pa3NUYHBIX BUAOB U (GOpPM TMPEACTABJICHHS, IMOIYy4aeMyl0 M3 pa3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAILHIO;

yMEHHUE NMPUMEHSTh Pa3Iu4YHbIe METOJIbI U 3aMPOCHI TIPU MTOUCKE U 0TOOpE
uH(GOpPMAIIM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATENIbHBIX 33]1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITA
B 00JIaCTH HKCIIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOW AaKTUBHOTO HCIIOJIb30BAHUS PA3MUYHBIX TMOUCKOBBIX
CUCTEM, CaMOCTOSITEILHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS
uH(pOpMAIIUU U WUTIOCTPUPOBATH pEIIacMble 3aa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki U UX KOMOUHAIUSIMU;

YMEHHME HCIIOJIb30BaTh U aHAJIM3UpOBaThb B Mpolecce Yy4yeOHOU u
UCCJIEI0BATEIBCKON NEATEIBbHOCTH uHdopmaIuio 0 BITUSIHUU
IPOMBIIUIEHHOCTH, CEJIbCKOIO0 XO3SIIICTBA W TPAHCIOPTA HA COCTOSIHHE
OKPYXKaroler PUPOIHOU CPEIBL.

KoMMmyHMKaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIE NeiCTBUS:

yMEHHUS 3a7aBaTh BOINPOCHl (B XoJe auanora U (WiaM) OUCKYCCUHU) MO
CyHmIecTBY 00CyxkaaeMoll Tembl, (HOpMyIHpOBaThL CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIMIOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUS TPEJCTABIATh TOJYYEHHBIE PpE3yJbTaThl IO3HABATEILHON
NEATEIbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pPE3yNbTaTOB  BBITIOJHEHUS XMMHYECKOTO OJKCIEpUMEHTa (J1abopaTOpHOTO
OTbITa, Ja0OPaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YU€OHOTO
MIPOEKTA);

YMEHHsSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEIbHOW M  HWCCIIEIOBATEIIbCKON  JIEATEIbHOCTH IPU  PELICHUH
BO3HHUKAIOIIUX MPOoOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3unuii  (0OCyXneHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMbBD»,
KOOPJMHALIMSL COBMECTHBIX JEHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KauecTBa BBIMTOJIHEHHOW PabOTHI U IpyTHe).

PeryasiTuBHbIE YHHBepPCAaJbHbIE YueOHbIE NelCTBUA:

YMEHHUE CAMOCTOSITENBHO ONPEAENITh UEAN AESATENbHOCTH, NIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbomee 3(HeKTUBHBIE CITOCOOBI PEIIeHUs Y4eOHbIX
Y TI03HABATEJIbHBIX 3a]1a4, CAMOCTOSITEIbHO COCTaBIIATh WJIM KOPPEKTHPOBATH
IIPEUIOKEHHBIM AJITOPUTM JEHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM
MOJTyYEHHUsI HOBBIX 3HAHUN 00 M3yuaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHIX,



OIICHUBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBJICHHOMN 1LI€JIM, YMEHUE
UCIIOJIb30BaTh W AaHAJWM3UPOBATH KOHTEKCTHI, IIpeJjaracMble B YCIOBHH
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOUM (denepanbHON pabodeil MmporpaMmon,
BBIJICJISIIOT: OCBOCHHBIE 00YYaIOIUMHUCS HAay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI
nercTBul, crienuduyeckue Ui TpeAMETHOM 007acTH «XUMHS», BUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydeHus B 8 kuiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMECHUI:

e PAacCKpbIBATh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYIa,
XMMHUYECKUM 3JIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, CMECH
(oIHOpOIHAS ¥ HEOJITHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
U MOJIEKYJIApHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAas
Macca, MaccoBas JIOJiI XUMHYECKOTO »JJEMEHTa B COCIUHECHUH,
MOJISIPDHBIM ~ 00BEM, OKCH/I, KHCJIOTA, OCHOBAaHME, COJIb,
3JIEKTPOOTPUIIATEIIBHOCTh, CTEIICHb OKUCJICHUS, XUMHUYECKasi pPeaKiius,
KJ1accurKaIis peakiyuii: peakiuu COeIUHESHUS, pEaKIIUK Pa3I0KeHUS,
peaKkIuy 3aMeIIeHUs], PEeaKIMu OOMEHa, 3K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBo 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aTomMa, aToMHas OpOWTalb, paJAAYC aroMa, XHUMHYECKas CBS3b,
MOJISipHAsl U HEMOJIApHAas KOBaJCHTHAs CBsA3b, MOHHAs CBSA3b, MOH,
KaTUOH, aHWOH, pPacTBOp, MaccoBas Jo0Js BellecTBa (MPOIEHTHAs
KOHIICHTpAIIHs) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IIOHATHH U
MPUMEHSATH 3TU TTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCIOJIF30BaTh XHMHYECKYIO CHMBOJIMKY JJII COCTaBJICHHS (HOpMYyIl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OIpEIENATh BAJCHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COCJIMHEHUAX, MPUHAIICKHOCTh BEIIECTB K OMPEIACIEHHOMY Kiaccy
COeMMHEeHMI Mo (QopMyliaM, BUJ XMUMHYECKOU CBSI3M (KOBAJCHTHAS U
HMOHHAs1) B HEOPTraHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIch Ilepmommueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOWMCTB
XHMHMYECKUX 3JIEMEHTOB OT UX MoJoxkeHus B [leproandeckoit cucreme,
3aKOHOB COXPAHEHHUS MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e ONUCHIBATH U XapakTepu3oBaTh TabIu4Hyr0 ¢dopmy Ilepuoamaeckoit
CHCTEMBbl XMMHUYECKHX DJJIEMEHTOB: pa3jinyaTh TOHSATUS «IJIaBHas
noarpymnmna (A-rpynmna)» u «nobdounas noarpynna (b-rpymnma)y», masie
1 OOJBIIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHHS, KOTOPhIE UMCIOTCS B
tabnuue «llepuogmyeckass cucrema Xxumudeckux snemeHTtoB JI. .
MeHnneneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsn sapa, oOIIee Yucio
AJIEKTPOHOB U PaCHpeAeICHUE UX 0 JIEKTPOHHBIM CJIOSAM);

e KJIACCU(PUIIMPOBATh  XWUMHYECKHE  DJIEMEHTBHI,  HEOPTaHHYECKHE
BEIIIECTBA, XUMUUYECKHE PEAKIIUU (10 YUCIIY U COCTaBY YHYAaCTBYIOIIHNX B
peaKiuu BEIIECTB, MO TEIIOBOMY 3h(DEKTy);



K

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBONCTBA BEIIECTB
pa3IMYHBIX  KJACCOB,  MOATBEpXKIas  ONHCAHUE  MIpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIN;
IPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JIOJIO XHMHYECKOTO »3JIeMeHTa 1o Qopmyiie
COEAMHEHNs, MAaCcCOBYIO JIOJIO BEIIECTBA B pacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

IPUMEHSTh OCHOBHBIE OIIEPALMU MBICIUTEIBHON JESITENBHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEeMAaTHU3aIHIO,
KJIacCU(UKAIMIO, BBISBICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3ed — IS
U3YUYEHHUSI CBOMCTB BEUIECTB M XMMHUYECKHX pPEaKIHi, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, HU3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN );

ClIedoBaTh MpaBWIAM  TOJIb30BAHUS XUMHUYECKOM TIOCYJIOW H
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKXKe MpaBWIaM OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo00pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB €  OIPEIAEIIEHHOM MacCOBOM JO0JIEM PacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATHh U MPOBOAUTH XUMHUYECKHUE SKCIEPUMEHTHI 110
pacloO3HABaHUIO PACTBOPOB IMIEJIOYEW M KHUCIOT C  IOMOIIBIO
WHIUKATOPOB (JTaKMyc, (peHoIPTaienH, METUIIOPAHXK U IpyTHe).

KOHIly oOyueHus B 9 KJjiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh C(HOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMCHHIL!

PACKpBhIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJla, WUOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJI0’KHO€ BEIIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCJICHHS, XMMHYECKas peaKius, XUMHUYECKas CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HERJIEKTPOIUTHI, SJIEKTPOIUTUYECKAST TUCCOUUALINS, PEAKIIUU MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKITUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE U  BOCCTAHOBJICHHE,
ajoTpornus, amMQpOTEpPHOCTh, XHUMHUYECKass CBSI3b (KOBAJICHTHAS,
WOHHAs, METAJUIMYECKasi), KpUCTAUIMYECKasi pelIETKa, KOpPpO3Hs
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEeaKUuu, MPeaeTIbHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MPUMEHSTD ATU TIOHSITHS TPU ONMUCAHUU BEIIECTB U UX MPEBPAICHUI;
WCIIOJIh30BaTh XMMHYECKYIO) CHUMBOJIUKY IS COCTaBJICHUS (HOpMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENeNITh BAJCHTHOCTh W CTEMNEHb OKHUCJIEHUS XUMHUUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX PAa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIACCY COCIWHEHUW To (opmysam, BHI
XUMUYECKON CBSI3U  (KOBAJ€HTHAsl, MWOHHAsA, METaUIMuecKas) B
HEOPTaHWYECKUX COCTUHEHUSX, 3apsi HOHA TI0 XUMHUYECKON GopMmyiie,
XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHHUI,
THUI KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIIECTBA;



packpsiBath cMmbica Ilepuommueckoro 3akona . M. MennpeneeBa u
JEMOHCTPHUPOBATh €ro INOHUMAHME: OIMCHIBATh W XapaKTEPU30BaTh
TabanyHyo Gopmy [leproauueckoit CHCTEMbl XUMHUYECKUX JIEMEHTOB:
paznyaTh MOHATHUS «TJIaBHas moArpynna (A-rpynmna)» U «moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIIHME TEPHOMABI, COOTHOCUTH
0003HaYEHHUs, KOTOpPhIE HMEIOTCS B TMEPUOJUYECKOM TaliuIe, C
YUCJIOBBIMH  XapaKTEPUCTUKAMU CTPOCHHMS aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO0 DJIESKTPOHOB U
pacripefieieHe HX I10 JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB 2JIEMEHTOB U UX COCAMHEHUN B
npejaenax Majiblx MEepUOAOB W TJIaBHBIX MOATPYII ¢ YYETOM CTPOCHUS
X aTOMOB;

KJIacCU(UIIMPOBATh  XUMHUYECKHE  JJIEMEHTBI,  HEOPTaHUYCCKHE
BEILIECTBA, XUMHUUECKHE peaKIuy (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEIIECTB, M0 TEIIOBOMY A((EKTY, M0 U3MEHEHUIO CTeleHen
OKHCJICHUS] XUMHUYCCKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIUE U CHEUPUICCKHE XUMUYSCKUE
CBOMCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, IOJATBEPKAas OIHCAHUE
IpuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIUA;

COCTaBJISITb YPaBHEHUSI DJICKTPOJIUTUYECKONW JUCCOLMALUM KHUCJIOT,
IIEJI0YEH M COJICH, TOJIHbIE W COKpAlIEHHbIC YPaBHEHUS PEAKIMi
HOHHOTO  OOMEHa, YpaBHCHUS  PEAKIHUH,  MOATBEPKIAFOITUX
CYIIECTBOBAHUE T€HETUYECKOU CBSI3U MEXKy BEIIECTBAMH Pa3 KJIACCOB,;
PACKpBIBaTh CYIIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI
MIOCPEJICTBOM COCTaBJICHUSI DJICKTPOHHOT'O OajlaHca THX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHMS,
BO3MOYKHOCTH TMPOTEKAHUS XUMHUCCKHX TPEBpAICHUN B Pa3IMYHBIX
YCIOBUSIX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJIAPHYIO MAacChl
BCILIECTB, MAacCCOBYIO JIOJIO XHMHUYECKOTO JJIEMEHTa 10 (dopMmyIe
COEJIMHEHUS, MACCOBYIO JIOJIIO BEIECTBA B PACTBOpPE, IMPOBOJUTH
PacU€Thl MO YPABHEHUIO XUMUYECKON PeaKInu;

coONo/IaTh  TMpaBWJIa  TOJIb30BAHUS  XMMHYECKOM  TOCYIO0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIIEHUS C
BEII[ECTBAMH B COOTBETCTBUH C MHCTPYKIIMSIMU T10 BBIMTOJIHEHUIO J1A00D
XUMUYECKUX OIBITOB MO TOJYYCHHI0 W COOMPAHUIO Ta3000pa3HbIX
BEILIECTB (AMMHAKa U YIJIEKUCIIOrO rasa);

MPOBOJIUTh  PEAKIUM, TOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IUYHBIX BEIIECTB: pPACMO3HABATh OMNBITHBIM MYTEM  XJIOPHI-,
Opomun-, wuomua-, KapObonar-, ¢docdar-, cunmukar-, cymnbdart-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUS W MOHBI M3YYEHHBIX METAJIJIOB,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEILIECTB;
MPUMEHSATh OCHOBHBIC ONEpPAllMM MBICTUTEIBHON JEATEIbHOCTH —
aHaIM3 W CHWHTE3, CpaBHEHHWE, OOOOIICHWE, CHUCTEeMAaTHU3AIHIO,
BBISIBJIEHUE TTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3yYEHUSI CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKIHi, €CTEeCTBEHHO-HAYYHbIE METO/IbI
MO3HAaHUS — HAOJIO/IEHNEe, U3MEPEHUEe, MOJICTUPOBAHNE, IKCIIEPUMEHT
(peasibHbIIA u MBICJIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMmeHnoBaHue KounyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NMPOrpamMMbl padoThI padoThbI
Pa3nen 1. [lepBoHayanbHble XUMUYECKHE OHATHS
XuMus — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' Y [IPAKTHICCKON https://m.edsoo.ru/7f41837c
JIeSATETLHOCTH YeJIOBEKa
BelecTBa 1 XuMu4eckue bubmuorexa [JOK
1.2 15 1 :
peakuuu https://m.edso00.ru/7f41837¢c
Hroro no pasaeny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bu6muoreka [JOK
' [MoHsiTHEe 00 OKCHIAX https://m.edso0o.ru/7f41837c
59 Bonopoa. ITonsitue o 8 1 bu6muoreka [JOK
' KHCJIOTax U COMAX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsl. 5 1 1 bu6auoreka IJOK
' [TonsiTHe 00 OCHOBAHHUSAX https://m.edso0.ru/7f41837¢
OCHOBHBIE KJIACCHI BuG OK
2.4 HEOPraHMYECKUX 11 1 1 nommoreka L1

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Hroro mo pazneny 30

Pasznea 3. [lepuognueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /. U. MenpaesieeBa. CTpoeHue aToMOB.
XuMnuyeckas cBsi3zb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[lepuoauueckuii 3aKOH U

[Teproaudeckas cuctema
but6mmoreka [IOK

3.1
XUMHHCCKUX 3JICMCHTOB 7 https://m.edsoo.ru/7f41837c

J. 1. MeHaeneena.

Crtpoenue aToma

XHUMHYecKas CBSI3b.

39 OKUCIUTENbHO- 8 ) bubmuorexa [JOK
' BOCCTaHOBHUTEIIbHEIC https://m.edso0.ru/7f41837¢
peakiuu
bubmuorexa [JOK
4
TOTO 1O pasaery 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c

OBILEE KOJIMYECTBO

YACOB 1O [IPOTPAMME 68 5 5



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

9 KVIACC

0JIMYIECTBO YaCOB

Ne HaumeHoBaHue pa3iesioB DJIeKTpoHHbIE (HU(POBHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/m | M TeM MPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[ToBTOpEHME 1 yriTyOJIeHHE
1.1 3HaHI/II71p OCHOBH}Il,Iera:{ €JI0B 5 1 bubmorexa LOK
' pasi https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHYECKUX peaKIui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHICCKAs
1.3 rcconyanus. XuMHICeCKUE 8 1 1 bubmorexa LHOK
' A HHATHEL https://m.edso00.ru/7f41a636
pEeaKkIMK B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
OO0m1as XxapakKTepHuCTHKa
2.1 XI/II\]/-II:/I‘ICCKIF/)IX BH:MCHTOB 4 1 bubmmorexa [IOK
' https://m.eds00.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO1m1as xapakTepucTHKa
59 XUMHUYECKHUX 3JIEMEHTOB 6 but6mmorekxa [IOK
' VIA-rpynmst. Cepa u eé https://m.edsoo.ru/7f41a636
COETMHEHUS
53 OO01mas xapakTepucTHKa . 1 bubnuorexa [JOK

XUMHUYCCKUX 3JICMCHTOB

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

VA-rpymmsl. A3zor, pocdop
1 UX COCANHCHUA

OO01as xapakTepuCTHKA

24 XUMHUYECKHUX 3JIEMEHTORB g bubnuotexa [JOK
' IVA-rpynmst. Yraepoa u https://m.edsoo.ru/7f41a636
KPEMHUU U UX COCIUHEHHUS
Hroro no pazgeny 25
Pazgen 3. MeTa/IbI M BX COeTUHEHU S
. bu6mmoreka IIOK
31 Obumpe CROACTEA METaIIOB 4 https://m.edso0.ru/7f41a636
3.9 Baxneiiniie MeTajbl U UX 16 bubmnoreka IIOK
' COCIMHEHUS https://m.edso00.ru/7f41a636
Hroro mo pazneny 20
Pa3nes 4. Xumus u okpy:kawmasi cpeaa
41 BemecTsa u matepuaisl B 3 bubanoreka LIOK
' JKHU3HH 4E€JI0BEKa https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
P enst 3 bubmuorexa [JOK
C3CPRHOC BP https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 [TIPOI'PAMME



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

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHHUSA OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBbI

8 KIIACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI1 00pa30BaTe/IbHOI TPOrpaMMbl
NPOBEPHEMOTO OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 [To Teme: «IlepBoHaUaIbHBIE XUMHUUECKUE TOHITHS
PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHATHUMA: aTOM, MOJICKYJIa, XUMHUYECKHH 3JIEMEHT, MPOCTOE
BELIECTBO, CJIOXKHOE BEIECTBO, CMECh (OJHOPOAHAS U HEOAHOPOJHAs), BAJECHTHOCTb, OTHOCHUTENIbHAs
aTOMHasi W MOJIEKYJISIpHas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpHash Macca, MaccoBasl J0JIst
11 XUMHUYECKOTO JIEMEHTA B COCTMHEHUH, MOJISIPHBIA 00BEM, XUMUYECKasl peaKilus, KiacCuUKaIus peakiiuii:
peaKiuu COEAMHEHHUs, pEeaKUUU pa3joXKEeHUs, pPEaKIUH 3aMelIeHMs, peakuuu oOMeHa, 23K30- H
SHAOTEPMHUUYECKUE PEaKIUH, TeIIoBOH 3((eKT peakuuu, pacTBOp, MaccoBasi J0Js BellecTBa (IIPOLIEHTHAs
KOHIEHTpalKs) B pacTBOpPE
12 WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATHH U MPUMEHSTHh 3TH MOHSTUS TIPU OMUCAHUU
' BEILIECTB U UX IIPEBPALLCHUN
13 WCIIOIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHUs] (POPMYJI BEUIECTB M yPAaBHEHHM XUMHUYECKHUX
' peakuuii
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOTO
' y4eHHs1, 3aK0Ha ABOrazpo
1.5 OTIpEETSATH BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX




KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHYCCKUEC PCaKIUH (HO YuCl1y W COCTaBy Y4YacCTBYIOIIMUX B pCaKIUHU BCUICCTB, IIO

1.6
Ter1oBoMY 3 deKTy)
1.7 BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaCChl BELIECTB
1.8 BBIYMCIISITH MACCOBYIO JIOJIO XUMHUYECKOT0 3JIeMEHTa 110 (opMyJie COeTMHEHNS,
1.9 BBIYUCIIATH MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE
110 MPUMEHATh E€CTECTBEHHOHAYYHbIE METOAbl TO3HAHUA — HAONIOACHUE, HW3MEpPEHHE, MO/JICITUPOBAHHE,
' AKCIICPUMEHT (PEaIbHBIM U MBICIICHHBIN )
2 [To Teme: «BaxkHeiiue npeacTaBUTEIM HEOPTaHUUECKUX BEIIECTB)
2.1 pacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKHX MTOHATHI: OKCHJI, KUCIOTa, OCHOBaHUE, COJIb
2.2 OTIpEeAEIATH IPUHAICKHOCTD BEUIECTB K ONPeAeIEHHOMY KJIacCy COeAMHEHUM 1o popmyrnam
2.3 KJ1acCu(UIIMPOBATh HEOPTAaHNYECKUE BEIIECTBA
24 XapaKTEPU30BaTh (OMHUCHIBATh) OOIIHUE XMMHUYECKHE CBOMCTBA BEIICCTB PA3UYHBIX KJIACCOB, MOATBEPIKIAS
' ONMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLIMI
95 MPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCMMOCTH OT HMX KA4E€CTBEHHOIO COCTaBa, BO3MOYKHOCTH
' MPOTEKaHUS XUMUYECKHUX MPEBPAILICHUI B PA3JIMYHBIX YCIOBUAX
clieIoBaTh MpaBUaM TOJIB30BaHUS XUMHUYECKON MOCYAOH W J1abOpaTOpHBIM OOOpYIOBAaHUEM, a TaKXKe
MpaBWJIaM OOpaIlleHUs] ¢ BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH IO BBIMIOIHEHUIO JIA0OPATOPHBIX
26 XUMHUYECKHUX OIBITOB MO TMOJYYCHHUIO U COOMpaHHUIO Ta3000pa3HBIX BEIIECTB (BOAOpPOJAA W KHUCIOPOJA),
' MIPUTOTOBJIEHUIO PACTBOPOB € OMPEACIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH U
MPOBOJAUTh XMUMHUYECKUE DKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JakMyc, ¢heHondTaaerH, METUIOPAHK U IPYTHE)
2.7 MPOBOJUTH PACYETHI IO YPABHEHUIO XUMUYECKON peaKinu
3 [To Teme: «llepuonnueckuit 3axoH u [lepronnueckas cucrema XxumMudeckux 3iueMeHToB /. 1. Menneneesa.

CTpOeHI/IC aTOMOB. XMMHYECKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTCIBHEIC pCaknumn»




PaCKpbeIBaTh CMBICIT OCHOBHBIX XHUMHWYCCKHX TTOHATHH: AApO aroMma, BHCKTpOHHBIﬁ cIIoM aToOMa, aTOMHasiz

3.1 opbuTanp, paauyc aroma, XHMHUYECKas CBS3b, TOJSPHAsT U HEMOJIApHAs KOBaJIEHTHAas CBA3b,
ANEKTPOOTPHULATEILHOCTh, HOHHAS CBSA3b, HOH, KATUOH, AHUOH, CTENICHb OKUCIICHUS
3.2 KJaccu(UIMPOBATh XUMUYECKHIE HJIEMEHTHI
ONMCHIBATh M XapakTepu3oBaTh TaOnmuuHyo (opmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
3.3 pasnuuaTh MOHATHUS «TJaBHas moarpynmna (Arpynma)» U «mnobounas noxarpymnma (brpymma)», «Mameie» u
«OOIBIINEY TEPUO/IbI
packpsiBaTh cMmbich  [lepuonnueckoro 3akoHa J[.MI. MeHnneneeBa: AEMOHCTPUPOBATH ITOHUMAaHUE
3.4 MEPUOINYECKON 3aBUCUMOCTH CBOWCTB XHUMHUYECKUX 3JIEMEHTOB OT HX NOJIOKEHHUS B llepmomgmueckoi
cucTeMe
COOTHOCUTh 0003HaueHHs, KOTopble umerorcs B Tabmune «llepuonuyeckass cucteMa XUMHUYECKUX
3.5 anemenToB J[.M. MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMUYECKHX JIEMEHTOB
(cocTaB u 3apsn sapa, o0IIee YUCIO SJIEKTPOHOB U PACIPEICIICHNE UX M0 SJIEKTPOHHBIM CIIOSIM)
3.6 OTIPEETSATH CTETIEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX
3.7 OTIPEICIIATH BUJ XUMUYICCKOW CBSI3M (KOBAJICHTHAS M MOHHAS) B HEOPTAHUYECKUX COCTMHECHUSX
9 KJITACC

Kon nposepsiemoro

IIpoBepsiemble IpeaMeTHBIEC Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM 00pa30BaTe/JbLHOM POrPaMMbl

pe3yJbTara OCHOBHOI0 00111er0 00pa30BaHUA
1 ITo Teme: «BemecTBo U XUMUYECKas PEAKIUD)
11 pacKpbIBaTh CMBICT OCHOBHBIX XHMMHUYECKHUX MOHSATHH: pACTBOP, AIJIEKTPOJUTHI, HEIIEKTPOIUTHI,

QJICKTPOJIUTHYCCKAA AUCCONMAlMA, PCAKIIMU NOHHOI'O 06MeHa, KaTaJnM3aTop, XUMHUYCCKOC PAaBHOBCCHUC,




06paTI/IMBIe nu H606paTI/IMI)Ie p€aKknuu, OKHCIUTCIbHOBOCCTAHOBUTCIIBHBIC PCAKIIMHU, OKHCIUTCIID,
BOCCTAHOBUTECIIb, OKHCJICHHEC W BOCCTAHOBJICHHUC, aJlJIOTPOIIUA, aM(bOTCpHOCTB, XUMHNYCCKasA CBA3b
(KOBaJ'IeHTHaﬂ, HOHHas, MeTaJ'IJ'II/ILIeCKaH), KpucTtalJIn4eCKasi peméTKa, CILJIaBbl, CKOPOCTb XHUMHYECKOM

peakuum
12 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHSITHH M TNPUMEHSTh 3THU TOHSTUS TIPH
' OIMCAHUH BEIIECTB U UX MPEBPALICHUI
13 COCTaBJISITh yPaBHEHHS JJIEKTPOJUTHYECKOW IMCCOLMALMKM KHCIOT, IIENOYeH W COJeHd, IMOJHBIE U
' COKpalIEHHBIC YPAaBHEHUS pEaKIMii HOHHOTO OOMeHa
14 pacKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHUTEIILHBIX PEAKLHUI IMOCPEICTBOM COCTaBJICHUS
' 3JIEKTPOHHOTO Oalanca STHX peaKiuii
1.5 IPOBOJIUTH PACUYETHI 0 YPABHEHUIO XUMHUYECKOI peaKIuu
2 ITo Temam: «Hemeraipl u ux coenuHeHUs» U «MeTaibl B UX COSANHEHUS
XapaKTepu30oBaTh (OMUCHIBATH) OOIIUE M CHEHU(DUISCKUE XUMHUSCKHE CBOMCTBA MPOCTHIX M CIOXKHBIX
2.1 BEILIECTB, MOATBEPIKIAsi OMUCAHUE TPUMEPAMH MOJICKYJIIPHBIX M HOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX
XUMUYECKHUX PeaKLni
22 COCTaBJISITh YpPaBHEHUS PEAKIMH, MOATBEPIKIAAIONIMX CYIIECTBOBAHWE TE€HETUYECKOW CBS3H MEXIY
' BEIIIECTBAMH PA3JINYHBIX KJIACCOB
23 NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX CTPOCHHUS, BO3MOXXHOCTH MPOTEKAHHS
' XMMHYCECKHUX MPEBPAICHUHN B PA3JTUUHBIX YCIOBHSIX
CIIe/IOBATh MPaBUIIaM TOJIBb30BAaHHUS XUMUYECKOW MOCynol W 1abopaTopHBIM 00OPYIOBaHUEM, a TaKXKe
24 npaBUJiaM OOpaIIeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU IO BHIITOJHEHUIO JIAOOPATOPHBIX
' XMMHYECKUX OIBITOB MO MOJYYEHHIO M COOMPAaHHUIO Ta3000pa3HBIX BEHIECTB (aMMHaKa U YIJIEKHUCIIOTO
rasza)
2.5 NPOBOJIUTh PEAKIIMHU, TMOATBEPKIAMONINE KAYSCTBEHHBI COCTAB PAa3JIMYHBIX BEIIECTB: PACIO3HABATH




OTBITHBIM IYTEM XJIOpUI-, OpoMuUJ, Moaui, kapOoHart, ¢ocdar, cuiukar, cyabdar, THIPOKCHINOHBI,
KaTHOHbl AMMOHHS, HOHBl H3yYEHHBIX METAJUIOB, IMPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPraHUYECKUX BEIIECTB

3 ITo Teme: «XuMHS U OKpYXKarolas cpeaar
3.1 pacKpbIBaTh CMBICI OCHOBHBIX XuMudeckux noustuil: [1IJIK BemecTsa; Koppo3us METaUIOB
IIPUMEHATH OCHOBHBIC OIIEPalMM MBICIUTEIBHON JEATEIBHOCTA — aHAJIU3 W CUHTE3, CpPaBHEHHUE,
3.9 00001IeHNe, CHCTEMAaTH3allMIO, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — JJISl M3YYCHHS CBOWCTB

BCIICCTB U XUMHUYCCKUX pCaKHHfI; CCTCCTBCHHOHAYYHBIC MCTOAbI ITO3HAHUA — Ha6JIIOI[eHI/I€, HN3MCPCHUC,

MOJIEUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Koxa

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuu. Posib XUMHUM B )KM3HH YEJIOBEKA. XMMUS B CUCTEME HayK. Tela u Be

BCIICCTB. AFpGFaTHOG COCTOSIHHE BCIICCTB

1.2

ITonsaTre 0 MeToAax MO3HAHUS B XUMUHU. UHCTBIC BEIIECTBA U CMECH. Crioco051 pasac

1.3

ATOMEBI 1 MOJICKYIJIBI. Xumuueckue 31eMeHTbl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. |

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

14

XumMuueckas Q)opMyna. BajleHTHOCTEP aTOMOB XHMHYECKMX 3JEMEHTOB. 3aKOH II
OTtHocuTenbHass aTroMHass mMacca. OTHOCHTEIIbHAS MOJICKYJIIpHasA Macca. MaccoBas
COCANHCHHUHU

1.5

KommuectBo BemectBa. Monbs. MosnsipHass Macca. B3auMOCBSI3b KOJIMYECTBA, MAcCChl
BemiecTBa. Pacuérel mo popmynaM XuMHUYECKUX COCTMHEHUI

1.6

Du3nyecKkue U XUMUYECKHUE SABICHUSA. XUMUYECKasl peakuus U €€ NpHU3HAKU. 3aKOl
Xumnueckue ypaBHeHus. Kinaccuukanus XuMUUecKuX peakuui (CoeTMHeHNs, pa3i

1.7

XUMUYECKUH KCIIEPUMEHT: 3HAKOMCTBO C XUMUUECKOH TOCY10H, C IpaBuiIaMu pado
oOpamieHusi ¢ JabopaTOpHBIM O0OpyAOBaHHEM, HW3yYe€HHWE U omnucaHue ¢u
HEOPraHUYECKHX BEIIECTB, HaOM0eHNEe (PU3NIECKUX (TUIaBJIEHUE BOCKA, TASTHUE JIb]T
KUIIEHWE M KOHJEHCAlus BOJbl) U XUMHUYECKHX (TOpEHHE CBEYM, IIPOKaJ
B3alMO/JICIICTBHE MeJa C KHUCJIOTOH) SIBJICHWM, HAOIIOJAEHHE M ONMCAHUE TPU3HE
peaknuii (pa3ioKeHHue caxapa, B3aUMOJCHCTBHE CEPHON KHUCIOTHI C XJIOPUIOM O:
meau(Il) mpu HarpeBanuu, B3aumojeicTBue xenesa ¢ pactBopom conau mMeau(Il), u
cMmecei (C TOMOIIIbIO MarHuTa, QUILTPOBAHKE, BBIMTAPUBAHUE, TUCTHILISAIUS, XPOMAT
MOBapeHHOI coNiM, HAONIO/ICHWE M ONHCAHWE pe3yJIbTaTOB IPOBENEHUS OIIbI]
COXPAaHEHHUS MAcChl, CO3/IaHNE MOJIEIe MOJIEKYJ (IIapOCTEPKHEBBIX )

Baxwneiimue MPEACTAaBUTCIIN HCOPIraHNYICCKUX BCIICCTB

2.1

Bo3ayx — cmech razo. CocraB Bo3nyxa. Kucinopoa — 371€MEHT M IPOCTOE BEILECT
npupoje, pusnueckre U XuMHYecKrue cBoicTBa (peakuuu ropenust). Oxcuasl. [Ipu
MOJyYeHUs KHUCJIOpoja B Ja0OpaTOpUM M IMPOMBINUIEHHOCTH. KpyroBopor Kuc
AJUIOTPONHAA MOIUPHUKALMS KUCIOPOAA

2.2

TennoBolr 3P HEeKT XUMHUYECKOW peakluu, TEPMOXHUMHUYECKHE YpPaBHEHHS, DK30-
TormnuBo: yronb v MeTaH. 3arpsis3HeHHE BO3yXa, YCUJIEHUE MTApHUKOBOTO 3(pdekTa, p

2.3

Bomopon — anemeHT u mpocToe BemiecTBo. Haxoxxaenue Bogopoaa B mpupoae, Gusme




IIPUMEHCHUC, CITOCOOBI IMOJTYy4YECHHS. KucoTe! u conm

2.4

Moutsipablii 00BEM ra3oB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusunyeckue cBoWcTBa BOJbI. Boja kak pactBoputenb. PactBopbl. HachlllieHHbIE
PactBopuMocCTh BemiecTB B Boje. MaccoBasi 107151 BEIIECTBA B pacTBOpe. XUMHUYECK]
Ponb pactBOopoB B mpupoje M B JKM3HU 4YelloBeKa. KpyroBopoT BOJBI B IIPHUPOJIE.
OxpaHa 1 0YMCTKA TPUPOIHBIX BO

2.6

Knaccudukanus neopranmueckux coeauaennid. Oxcuapl. Knaccudukanms okcumos
KHUCJIOTHBIE, aM(poTepHbIe) 1 HeconeoOpasytomue. Homenknarypa okcunos. ®Ouzny
okcu0B. [lomydenne okcuzioB

2.7

OcHoBaHU4. KHaCCI/I(I)I/IKaI_II/IH OCHOBaHUM: IIENOYH U HCPAaCTBOPUMBIC OCHOBAHH
dusznyeckre ¥ XUMHUYECKHE CBOMCTBA OCHOBAHHH. HonyquI/Ie OCHOBaHUI

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @usudeckue U XUMH
aktuBHOocTHh MeTtasuioB H.H. bekerosa. [lonyyenue kucinor

2.9

Comu. Homenknatypa cosieid. @uznueckue 1 XUMHUECKUE CBOMCTBA cosier. [lomydens

2.10

I'eneTnyeckas cBs3b MCKAY KJIaCCaAMU HECOPTaHUYCCKUX COCJIMHEHU I

2.11

XUMHUECKUH JKCIEPHUMEHT: KadeCTBEHHOE OIpENeIeHuEe COACPIKAHUS KHCIOP
coOupaHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB KHCIOPO/a, HAOJII0IEHNE B3aUMO/IE
U yCJIOBMSI BOSHUKHOBEHMSI U MIPEKpallleHusl TopeHus (Ioxapa), 03HaKOMJIEHUE C 00p:
CBOMCTB, MOJy4YeHHE, COOMpaHUE, PACIIO3HABAHME M HU3YyUYEHUE CBOMCTB BOOPO/
Bojopoaa ¢ okcuaoM meau(ll) (Bo3MOXKHO HCIIONB30BaHUE BUIECOMATEPUATIOB), H:
KOJMYECTBOM 1 MOJb, HCClIEeOBaHHE OCOOEHHOCTEH pAacTBOPEHHS BELIECTB C
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHON MacCOBOM JOJIEW PaCTBOPEHHOIO BEIII
MeTayjIaMH (HaTpUeM U KalblieM) (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUATIOB), (
U 1iesouel ¢ MOMOIIbI0 MHAMKATOPOB, HCCIEIOBaHHE O0pa3lloB HEOPTraHMYECKHX
HaOJI0ICHNE H3MEHEHHUST OKPACKU HHIMKATOPOB B PACTBOPAX KUCIIOT U IIEIOYCH, U3y
meau(Il) ¢ pactBopoM cepHON KHCIOTBI, KHCIOT C METaUIaMU, peakuui
HEpaCTBOPHMBIX  OCHOBAHW, BBITECHEHHE OJHOTO MeTalla JPYTHM U3

OKCIICPUMCHTAJIBHBIX 3ajJia4d IO TEME «BaxHeHIe Kiraccel HEOPTraHNYCCKUX COCIHNHC

[Tepuonnueckuii 3akoH u [lepuonnueckas cucremMa xumuyeckux anemenTon .M. Me
Xummnueckasi cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHI

3.1

[lepBbie MONBITKH KiIaccU(DUKAIMM XUMUYECKUX JIeMEHTOB. [IoHATHE 0 rpymmax cxc
IeJI0YHO3EMENbHBIE METAJIIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl). JIEMEHThI, KOTOpPbIE 00
TUAPOKCH]IBI

3.2

Ilepnonnueckuit 3akoH. Ilepuoauyeckas cucrema xXumudeckux saemeHTos .M. Mek
muHHONIepruoHas ¢Gopmbl Ilepronndyeckoit cUCTEMBbl XUMHUYECKUX 3JI€MEHTOB [l
rpynibl. OU3HYECKUN CMBICI NTOPSAKOBOIO HOMEPA, HOMEPOB IEPUOA U IPYIIIHI HJIE

3.3

Crpoenne atomoB. CoctaB aToMHBIX saep. M3orombl. DnekTpoHbl. CTpoeHue 35




nepBbix 20 xuMuueckux 3nemMeHToB [lepuoanueckoit cucremnl .M. Menneneena.
3JIEMEHTa Mo ero noioxxenuto B [lepuoguueckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH HU3MEHEHHUs paJuyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAILS
CBOMCTB MO rpymnmnaMm u nepuoaam. 3HadeHue llepuoauyeckoro 3akona u Ilepuonr
9JIEMEHTOB JUIs Pa3BUTHs HaAyKu U npakTuku. [[.J. Mennenees — yd€HbIN U rpaxaaHl

3.5

Xumuyeckasi cBsizb. KoBaneHTHast (moJjisipHass W HEMOJIAPHAsi) CBSI3b. JIEKTPO
aneMeHTOB. MloHHas CBS3b

3.6

Crenenn oxucnenus. OKHUCIUTEILHOBOCCTAHOBUTENIbHBIE peakiuu. [lporeccsl o

OKHUCIINTEIIN U BOCCTAHOBUTEIN

3.7

XUMHYECKUM OKCIICPUMCHT: N3YUCHUC 06pa3u0B BCIICCTB MCTAJIZIOB U HEMCTAJJIOB
OUHKa C pacTBOpaMHU KHCJIOT H menoqeﬁ, MMPpOBEACHUEC OIBITOB, HJIJIFOCTPUPYIOI
BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKIU pa3I0KCHUA, COG,Z[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

BemectBo n xummnueckas peakuus. [lopropenue

11

Ilepuonnueckuii 3akoH. Ilepuoguueckas cucrema XuMuU4yeckux snemeHTos .M. M
3aKOHOMEPHOCTU B M3MEHEHHUM CBOMCTB XMUMHMUYECKHX 3JIEMEHTOB IEPBBIX TPEX IIE
COEMHEHUI B COOTBETCTBUU C IOJIOKEHUEM 3JIEMEHTOB B [lepronnueckoi cucreme

1.2

CrtpoeHnue BelecTBa: BUJIbI XUMUYECKON CBSI3U. THUITBI KPUCTALTUYECKUX PEMIETOK, 3
OT THUIA KPUCTAJUTMYECKON PEIIETKH U BHUIa XUMUUYECKON cBsi3u. Kiaccudukamus u t
BEIECTB (MEXIYHAPOIHAS U TPUBHAIbHAS). XHUMHUUECKHE CBOMCTBA BEIIECTB, OTHOC

HCOPTaHNUYCCKUX COG)IHHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPTaHNMYCCKUX BCIICCTB

1.3

Kﬂaccn(bnxaum{ XHUMHUYCCKUX peaKI_II/Iﬁ MO0 pa3JIMYHBbIM MPU3HAKAM (HO YUCITY U COC
BCIICCTB, IO TCIIJIOBOMY 3(1)(I)CKTy, 110 U3MEHEHHIO CTETICHEH OKHCIIEHUS XUMHUYECKH
o y4d4acCTuro KaTaHI/I3aTOpa). OK30- U SHAOTCPMHUYCCKUC PCAKIHUH, TCPMOXUMHUY
CKOPOCTH XUMHYECKOMN pCaKknumn

1.4

[TonsiTue 00 OOpaTHMBIX M HEOOpPATHUMBIX XUMHYECKHX peakuusx. [lonstue o
peakiusix. [loHsTe o0 xumMuueckoM paBHOBecHH. DaKTOPbI, BIUAIOIIME HA CKOf

MMOJIOKCHNE XUMHUYCCKOI'0 paBHOBCCHUS

1.5

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE pcaKkiuu, BHCKTpOHHBIﬁ 0aJlaHC OKMCIIHUTEIIBHC
CocraBnenue ypaBHeHI/II‘/‘I OKHUCJIHNTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C HCIIOJB3C

OaaHca

1.6

Teopusi 3JIEKTPONTUTHYECKON TUCCOLUMAIMU. IDJIEKTPOIUTHI M HEIIEKTPOJIUTHI. k
JUCCOLMAIIMU BEIIECTB C PA3IMYHBIMU BHJIAMU XUMHUYECKOU cBs3u. CTEneHb AMCK




ANEeKTpoNUThl. Peakuuu HOHHOrO oOMeHa. YCIIOBUSA MNPOTEKAaHUS pEaKuud I
COKpalIEHHbIE MOHHBIE YpaBHEHHs peakuuil. CBOHCTBA KUCJIOT, OCHOBAaHUI U COJ
AIEKTPONUTUYECKOM qucconuanuu. KauecTBeHHbIe peakiiuu Ha HOHBL. [loHsATHE O TH,

1.7

XUMHYECKUH SKCIEPUMEHT: O3HAKOMIICHHE C MOJAESMH KPUCTAJUIMYECKUX PEIIET(
METaJUIOB M HEMETAJUIOB (TpaduTa W anMasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPUS
CKOPOCTM XHMHYECKOH peakIuu OT BO3JCHCTBUS DPAa3MUYHBIX (HAKTOPOB; HCCIE
pacTBOPOB BELIECTB, IIpolecca JUCCOLUALMU KHCIOT, INenoue u coueit
BUJICOMATEPHUAIIOB); MPOBEIECHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU IPOTEKat
(oOpa3zoBaHue ocajika, BbIJIEICHHUE ra3a, 00pa30BaHKE BOJIbI); ONBITOB, UILTIOCTPUPYH
BOCCTAHOBUTEJIbHBIX PEAKIUM (rOpeHue, peakiuu pas3lIoKEeHUs, COCAUHEHUS); Pa

B€IICCTB C IOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbHI

Hewmetanmsl 1 uX cCOeIUHEHUS

2.1

OO0mast xapakTepucTuka raioreHoB. OCOOCHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHbIE
U (uU3MUECKHEe CBOWMCTBAa TMPOCTHIX BEHIECTB — TaJOTEHOB. XHWMHUYECKHE Cl
(B3auMojielicTBUE € MeETaulaM{, HEMeTajlaMu, Iienoudamu). XisopoBopopon. C
CBOICTBA, MOJIy4€HUE, NpUMEHEHHE. [[elicTBuEe XJjopa W XJOPOBOJOPOAA HA OpI
XJIOpUJbI U UX HAXOXICHUC B IPUPOJLC

2.2

OOmast xapakTepuctuka 31eMeHTOoB VIA-rpynmbel. OcoOEHHOCTH CTpOEHHUS al
okucnenus. CrtpoeHue U (u3MyecKHe CBONCTBA MPOCTBIX BELIECTB — KHCIIO]
MOIUGHUKAIMM KHUCIOpOoAa M cepbl. XUMHYECKHE CBOHCTBa cepbl. CepoBoaope
XUMHUYECKHE CBOMCTBA. OKCUIBI CEphl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB. C
XMMHUYECKHe CBoOWcTBa (0OILIMEe Kak IMpEeICTaBUTENs Kiacca KUCIOT U crenuduy
Jekaliye B OCHOBE MPOMBIIUIEHHOIO crloco0a MoaydeHus cepHOU KUCIOTHI. [lpume
KadecTBEHHasl peakius Ha cynbdar-uoH. HaxoxeHue cepbl U €€ CoOeTMHEHUH B IPH]
OKpY’Karollel cpelibl COeAMHEHUSIMH cepbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE BO3.TY
IPEIOTBPALICHHS

2.3

OOmast xapakTtepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHS at
OKHCIEHHs. A30T, pacHpOCTpaHEHUE B MpHUpoJE, (U3UUYECKHE U XUMHUYECKHE Cl
npupojsie. AMMHUAK, ero (U3NYEeCKUe W XUMHUYECKHE CBOWCTBA, MOJY4YEHHE M TIpF
¢u3nueckue U XUMHUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha UOH
e€ nosryueHue, pU3NYECKre U XUMHUYECKHE CBOMCTBA (00IIMe KaK MPECTaBUTEIN K
Hcnonb30BaHuEe HUTPATOB U COJIe aMMOHHS B KayecTBE MUHEPAIbHBIX YA0OpEH
OKpY’KalolIel Cpeibl COeAMHEHUSIMH a30Ta (KUCIIOTHBIE JOXK/IHU, 3arpsiI3HEHNE BO3/1YX:

2.4

®dochop, ammorpornHbie Moaudukammu Gocdopa, GuzHUECKHEe W XUMHUUYECKHE CB
docdopras kuciora, GuU3NUECKHUe U XUMHUUYECKUE CBOMCTBA, MoiydeHue. Mcmoms:
MUHEPaIbHBIX YI0OpECHHI

2.5

OObmas xapakTepuctuka 3ieMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS a1
OKHCIICHHsI. YTJEpOJ, aUIOTPOINHBIE MOJM(HKAINU, PACIPOCTPAHEHHE B IMPHUPOJ




cBorictBa. Ancopouusa. Kpyrosopor yriepoma B mpupozae. Okcuuabl yriepojaa, u
CBOICTBa, JIECTBUE HA >KUBBIC OPTraHU3MBbI, TOJYyYEHHE U MPUMEHEHHE. DKOJIOTHY!
okcuioM yriepona(IV); runoresa riob6aibHOr0 NOTEIUICHUS KIMMAaTa; TapHUKOBBIY
e€ conu, ux (puznuecKue U XMMHUYECKHE CBOMCTBA, MOJdyyeHne u npuMeHeHune. Kauec
nonbl. Vcnonb3oBanue kapOOHATOB B ObITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEJIbCKC

2.6

[lepBoHavasnbHbIE TOHATUS 00 OPraHUYECKHX BEIECTBAX KaK O COCIUWHEHHUSX YT
aleTUJIEH, 3TaHOJI, TJIMLEPHUH, YKCYCHasl KUCI0Ta). MIX cocTaB U XMMHUYECKOE CTPOE
BAKHBIX BEILECTBAX: JKHUpax, OeyKax, yriaeBoJaX — U HMX POJM B >KU3HU YEJIORB

OpPTraHU4YCCKUX U HCOPTraHNUICCKUX COCI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero pusndeckue n XuMHUECKUe CBOWCTBA, MoylydeHue u npuMenenue. Co
O6mue npexacrapneHus: 06 okcune kpemuusa(IV) u kpemuueBoit kuciore. Cunukai
MEAMIIMHE, MPOMBIIIJICHHOCTH. BaxHelne CTpouTeNnbHbIE MaTepHallbl: Kepam
xene300eToH. [IpobnemMpl 6€30MacHOro UCHOIB30BaHUS CTPOUTEIBHBIX MATEPUAIIOB 1

2.8

XVUMUYECKUN DSKCHEPUMEHT: H3yuyeHue O00pa3loB HEOPraHMYECKUX BEIIECTB,
NPOBE/ICHUE KAa4eCTBEHHBIX pEAaKUWi Ha XJIOPHA-MOHBI M HAOIIOJCHUE NPU3HA
oTpakaromue (PU3NYECKHe M XUMHUYECKHE CBONCTBA TaJIOTEHOB M WX COEIWHEHI
BHJIEOMATEPHUAIIOB); 0O3HAKOMJIEHHUE C 00pa3liaMH XJIOPHUAOB (TaJIOTE€HUIOB); O3HAKON
COEIMHEHUSIMU (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB); HAOIIOAEHHUE MPOLL
JIEHCTBUEM KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3YYEHUE XUMUYECKUX CBOMCTB [
IIPOBEJICHNE KaueCTBEHHOW PEaKIMM Ha Cynb(aT-uoH M HaOJIOJIEHUE MpHU3HAKa €€
¢uznyeckuMu cBoilcTBaMH a3oTa, (ochopa U UX COECAMHEHHUH (BO3MOKHO HCIIO
obpasmnamMu a3oTHBIX U (PocPOpHBIX YAOOpPEHUH; MOIydeHUue, coOMpaHue, Pacro3s
aMMHaKa; MNpOBEJCHHE KAYECTBEHHBIX peakUuid Ha HMOH aMMOHMS U ¢ocdar-uo
MPOTEKAHUsA, B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C ME/Ib
BUJICOMATEPHAIIOB); U3YYEHHUE MOJIeNIel KPUCTAJUIMUECKUX PEIIETOK aMasa, rpadur
MIPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM YTJIEM U YCTPOIC
coOupaHue, pacro3HaBaHWE M HU3Yy4YE€HUE CBOWCTB YIJIEKHCIIOTO ra3a; IpOBEICHF
KapOOHAT- M CUJIMKAT-UOHBI M H3y4eHHE MPU3HAKOB MX IMPOTEKaHHUS; 03HAKOMJIEH

MMPOMBINIJICHHOCTH,; pECIICHUC OKCIICPUMEHTAJIBHBIX 3a1a4 I10 TEMC «BaxHenme Hem

Mertamisl 1 UX COeIMHEHUS

3.1

O6H_[a}1 XapPaKTCPUCTHKA XUMHUUYCCKHUX JJICMCHTOB — MCTAJJIOB HAa OCHOBAHUHU HUX
CHUCTCMEC XMMHYCCKHX JJICMCHTOB I[I/I MengeneeBa u CTPOCHUA aTOMOB. CTpOCH
CBA3b U MCTAJINIMYUCCKAsA KPUCTAJIIMUCCKAA peméTKa. SHCKTPOXI/IMI/I‘-ICCKI/Iﬁ pAA HAIIPS

3.2

dusnyeckue U XUMHUYECKHE CBOMCTBAa MeTauioB. OOImMe CrOCOOBI MOMYyYEHUS M
METaJIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Kopposuu. CrutaBel (CTanb, YyT'yH,
MIPUMEHEHNE B OBITY U TPOMBITIUICHHOCTH

3.3

[Ilenounble MeTaiuIbl: MOJOKEHNE B [leproinueckon cucteMe XuMHUECKUX AJIEMEHT

UX aTOMOB; HaxoXJeHue B npupoze. dusnueckne 1 XMMUUECKHE CBOMCTBA (HA MPUY




WU TUAPOKCHUAbI HATPHUA U KaJIW. HpI/IMeHeHI/Ie MICI0OYHBIX METAJIJIOB U UX CO@I[I/IHCHI/Ii

3.4

[[{erouHO3eMENBbHBIE METAJLIBI MATHUM U KAJIBLIMNA: 1I0JIOKEeHUE B [Ieproaudeckoil Ci
J.1. Menneneena; CTpOCHUE UX aTOMOB; HaxOJIeHHUE B nipupoae. dusndeckue u x
Kanplus. Baxkuelue coegMHeHNs Kanblus (OKCHJ, THAPOKCU, COIH). JKECTKOCTD E

3.5

Amomunuii: nonoxenue B Ilepuoguyeckoil cucteme Xxumudeckux siaeMmeHtoB [1..
HaxoxjaeHue B mpupone. Pu3nueckne W XUMHUECKHE CBOMCTBA aTIOMUHUS. AMt
THAPOKCH/Ia AITFOMUHHUS

3.6

Kene3o: nonoxenue B llepmogmyeckoil cucTeMe XUMHUYECKUX 3yeMeHTOB J[.M. |
HaxXOXIACHUEC B IIPUPOC. duznyeckne U XUMUYECKHE CBOICTBA JKee3a. OKCI/IIII)I, 'Y

xkeneza(lll), ux coctas, cCBOMCTBA U MOIYYCHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMd METaJJIOB M CIUIABOB, ]
U3yUeHHE PE3YJIbTaTOB KOPPO3HH METAUIOB (BO3MOXHO HKCIIOJIb30BAaHHE BHJIC
B3aUMO/ICHCTBHS OKCHUJIAa KAJIBIMs M HATPUS C BOJOH (BO3MOXKHO UCIIOJIb30BAaHUE BH]
CBOWCTB XECTKOM BOJIBI; TpOIlecca TOPEHUs XKelie3a B KUCIopoJe (BO3MOXKHO HCIIC
NPU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEAKIMi HA MOHBI (MAarHus, KajbIIHs, all
xkenesa(lll), meau(Il); HabmrogeHUEe W OMHMCAaHUE TPOLIECCOB OKPAITUBAHUS TLIAM
Kamplusl (BO3MOXXHO HCIONB30BaHHWE BHUAEOMATEpUAJIOB); UCCleoBaHHEe aM(po
ATIOMUHUS W THAPOKCHA IIMHKA; PElIeHHE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe
COCTUHEHUS

XVMHS U OKpY>KaroIlas cpesa

4.1

Hossie Mmatepuansl u TexHonoruu. BeliecTBa u MaTepuainbl B MOBCEIHEBHOMN KU3HM
be3omnacHoe ncnonb30BaHUE BELIECTB M XMMHUECKUX peakiuil B ObITy. IlepBast momc

OTpPaBJIEHUSX

4.2

OCHOBBI IKOJOTHYECKOM T'paMOTHOCTH. XHUMHYECKOE 3arpsA3HCHUC Opr)KaI-OH_Ieﬁ
PCHICHUN 3SKOJOTUYCCKUX HpO6JICM. HpI/IpO,Z[HBIC HCTOYHHUKU YTJICBOAOPOIAOB (yF
MPOAOYKTHI UX HepepaGOTKI/I, HX POJib B 6LITy W NPOMBITIUICHHOCTU

4.3

XVUMHUYECKUH SKCIIEPUMEHT: U3y4yeHUe 00pa3Ii0B MaTEPHUAIOB (CTEKIIO, CIIaBbl METAJ]




HHPOBEPSAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOOBaHMS

HpOBepﬂeMbIe TpeﬁoBaHHH K NIPE€AMETHBIM pe3yjbTaTaM 0a3oBoro M
06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOI'O 0611{61"0 06pa30BaHI/Iﬂ Ha 0«

1

[Ipencrapnenue:

11

0 II03HaBAaEMOCTH SBJICHUN IMPUPOABI, TOHUMAaHUE OOBEKTHUBHOM 3Haul
HayKH Kak 00JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTA 0O01IEl]
JESITEJIbHOCTH YEJIOBEKa B YCIIOBUSX COBPEMEHHOI'O OOILECTBA; MOHU!
JPYTUX €CTECTBEHHBIX HAYK

1.2

O Hay4YHbIX MCTOAAX IIO3HAHHA, B TOM HYUCIIC SKCIICPHUMCHTAJIBHBIX
HCCJIICAOBAaHU BCHICCTB W HU3YUYCHHA XHUMUYCCKHUX peaKHHﬁ; YMEHUC
00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHAIBHOW AESATEIBHOCTH, CBS3aHHBIX C  XI
TCXHOJIOTUAMU, OCHOBAHHBIMHU Ha AOCTHKCHHUAX XUMHUYECKOU HAayKH, Y1
paccMaTpuBaTh XMMUIO Kak chepy cBoeil Oymymiei mpodeccruoHaIbHO
OCO3HAHHBII BBIOOP XMMHU Kak NPOQUIBHOIO IMpeAMEeTa IpHU Iepex

o01rero oopa3oBaHus

Bnanenune cucreMol XMMHUYECKHX 3HAHUM U YMCHHUE NPUMCHATH CHUC
KOTOpas BKIIFOYACT:

2.1

BaKHEUIINE XUMHUUYECKHE MOHITHS. XUMHYECKUI 3JIEMEHT, aTOM, MOJICI
CJIOHO€ BEIIECTBO, OJTHOPOAHASI U HEOJHOPOAHAS] CMECh, OTHOCUTENIbHE
MaccChl, KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAS Macca, MOJISIPHBI
OCHOBaHHWE, COJIb (CpemHsisi), XMMHYECKas PEeaKIHs, PEaKIHH COCIUHE
pEeaKIuy 3aMelICHHs], Peakiuu oOMeHa, TeryioBod A (EeKT peaxiuw,
pEaKIu, pacTBOpP, MaccoBas JOJS XHMHUYECKOTO D3JIEMEHTa B COEE
MPOIIEHTHAsT KOHIIEHTPAIIUS BEIIECTBA B PACTBOPE, SAPO aTOMa, SIIEKTPO
opOuTanb, paadyc — aToMa,  BAJEHTHOCTb,  CTEMEHb  OKHWCJICHI
AIEKTPOOTPHUIIATETILHOCTh, TIOJIApHAsT W HEMOJSIpHAs  KOBAJICHTHAS
METAJNIMYCCKas CBA3b, KPUCTAIIIUNYCCKAA peméTKa (aTOMHaSI, MOHHAasA, MCT«¢
WOH, KAaTHOH, AHWOH, JJICKTPOJUT WU HEIJCKTPOIHT, SICKTPOTUTUYECT
MOHHOTO OOMEHA, OKHCIIUTEIHHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKHC.
OKHCJICHHE U BOCCTAHOBJIEHHE, AJIEKTPOJIM3, XUMHUUYECKOE PaBHOBECHUE, (
peaKIMK, CKOPOCTh XMMUYECKOH peakiuu, karanuzarop, [IJIK, koppo3us »

2.2

OCHOBOIIOJIAararomure 3aKOHbI XUMHU: 3aKOH COXPAHCHUA MACCHI, IIC

MeH;[eneeBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABOFaIIpO

2.3

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJIIpHAsi TEOPHUSL, TEOPUS IIEKTPOIUTHUEC]




BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-O‘I&IOH.IGIZZ

yYMEHUE IIPaBUJIIBLHO MCIIOJIb30BaTh U3YYCHHBIC BEIIECTBA U MATEPUAIIBI |
yIoOpeHus, METaJUIbl M CIUIaBbl, IPOAYKTHI MEPepabOTKH MPUPOIHBIX I

3.1 (yrosi, mpupogHoro rasza, HeTH) B OBITY, CETBCKOM XO3SHCTBE, Ha II
3HAYEHUS KHUPOB, OCTKOB, YIIIEBOJOB JJIsi OpraHU3Ma YelIOBEKa; YMEHH
BEIIECTB U XUMHUYECKHX MPOIECCOB HA OPTAHMU3M UYEIOBEKA U OKPYKAIOII
3.2 YMEHHE HHTETPUPOBATh XUMUYECKHUE 3HAHUS CO 3HAHUSMHM JIPYTrUuX yIeOH
33 HAJIMYUE OMBITa Pa0OTHI ¢ PA3IMYHBIMUA UCTOYHUKAMHU HH(DOpMAIHH TIO
' MOMYJISIpHAS JIATEPATypa, CJI0BAPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
34 yMeHHE OOBEKTHBHO OIICHMBATh MH(OPMAIMIO O BEUIECTBAaX, MX IPEB]
' MPUMEHEHUU U YMEHUE UCIIOIb30BaTh €€ I PelIeHUs yueOHO-TT03HABAT
Brnanenue ocHOBaMHU IMOHATHMHOTO ammapara U CHMBOJHYECKOTO S3bIK
4 dbopMyn HEOpraHMYECKHUX BEIUIECTB, YPABHEHHH XUMHUYECKUX pEaKIly
HomeHknarypsl (IUPAC u TpuBHanbHOI)
YMeHue OOBSCHATh CBSI3b TOJIOKCHUS dJeMeHTa B [lepwoamdecko
5 XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB ]
AJIGKTPOHOB), PACIPEICICHUEM 3JICKTPOHOB IO JHEPTreTHYCCKUM YPOE
MIEPHOIOB, KAJTUS ¥ KAJIBIIHS
[IpencraBieHne o MEPUOAMYECKON 3aBUCUMOCTH CBOWCTB XHMHYECKUX
6 AIEKTPOOTPHUIIATETILHOCTE), TPOCTHIX U  CIOXKHBIX BEHIECTB OT |
[Tepuoandeckoit cucteme (B MallbIX MEPUOJAX M TIaBHBIX MOATPYIMax)
aroMma
7 YMeHnue kinaccupuuupoBarh:
7.1 XUMHYECKHE DJIEMEHTBI
7.2 HEOPTraHWYECKHE BEIIECTBA
7.3 XUMUYECKHE PeaKLUu
8 YMeHue onpeessaTh:
8.1 BaJICHTHOCTh M CTEIIEHb OKHUCICHUSI XUMUYECKUX PJIEMEHTOB, 3apsii HOHA
8.2 BUJT XUMAYECKOW CBSI3U M THUIT KPUCTAIUTHUECKON CTPYKTYPHI B COCTUHECHI
8.3 XapakTep cpebl B BOJHBIX PAacTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIUTEIh U BOCCTAHOBHUTEIIb
9 YMeHue xapakTepu3oBath (pU3NUECKUe U XUMUIECKHUE CBOHCTBA:
91 MPOCTHIX BEMIECTB (KUCIOPO, 030H, BOAOPO, rpaduT, anmMas, KpeMHHIA
' HATpUH, Kalauil, MarHuii, KaJIbLINM, aTIOMUHHM, KEJI€30)
9.2 CIOKHBIX BEIIECTB, B TOM UYHCJIE WX BOJHBIX pPacTBOPOB (Boja.

CEpOBOJOPO, OKCUJIBI M TUIPOKCHU Bl MeTallIoB [-IIA rpymm, amomMuHu




(IT m III), okcuasr yruepona (II u IV), kpemuus (IV), azota u docdopa
CEpHUCTAs1, CepHasi, a30THCTAas, a30THAs, (ochopHasi, yrojibHas, KpEMHHE

MIPOTHO3UPOBATh U XAPAKTEPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH

9.3 MPUMECHECHHUE BEIISCTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTI
MPEBPAIICHUI B PA3TTUYHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIC U HOHHBIE YPABHEHUS PEAKIIHiA, B TO
10.1 peakiuii HFOHHOro 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
10.3 WTIOCTPUPYIOMINX XUMUYECKUE CBOMCTBA N3YUCHHBIX KJIACCOB (TPYIN)
104 MOITBEPKTAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXK Ty HUMH
11 VYMeHre BIYHCIATH (IIPOBOAUTH PACUYETHI):
111 OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIIIECTB, Mac(
' 3JIeMEHTa B COEUHEHHUH
11.2 MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00bEM Ira30B
114 M0 YPaBHEHHUSIM XUMUYECKUX PEAKIIUN U HAXOAUTH KOJTMUYECTBO BEIIECTB:
' WJIH TIPOJTYKTOB PEaKIIun
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJIaMH  HAY4YHOTO T[O3HAaHUA (HAONIOACHHE, 1
12.1 MOJICTIMPOBAHUE) TPU HM3YUYEHUU BEIIECTB W XUMHUYECKUX SIBJICHHIA,
po0JieMy U MPEATIOKUTE YTH €€ pelIeHUs
122 6e3omacHO pabOTHl ¢ XMMHYECKUMHU BEIIECTBAMHU, XWMHUYECKOU T
' 000pyI0BaHHEM
mpaBWJIaMd 0€30MacHOTO OOpaIIeHHs C BEIIeCTBAMHU, HCIOIB3YEMBIMI
123 MpaBUJIaMd TIOBEICHUS B LEISIX COEpe)eHUs 370pOBbS M OKpYyKa
' MOHMMaHUE Bpeaa (OMacHOCTH) BO3JEHCTBUS Ha JKUBBIE OPraHU3Mb
CIocoO0B YMEHBIIIEHHUS U TPEOTBPAIICHHS UX BPETHOTO BO3IEHCTBUS
13 Hanuuue mnpakTHYeCKMX HABBIKOB TUIAHUPOBAHUS WM OCYIIECCTBICHUS
9KCIIEPHUMEHTOB:
13.1 W3YYCHHE W ONKMCAaHWE (PU3MYSCKUX CBOMCTB BEIIECTB; O3HAKOMIJ
' XUMHUYECKHMH SIBIICHUSMU; OTIBITHI, WILTIOCTPHPYIOIIHE TPH3HAKH TIPOTEK
13.2 u3ydeHHe croco0OB pa3feNeHHs cMecel
MOJIyYE€HUE KUCIOPOJa U HU3YyYEHHE €ro CBOICTB; MOJIYYEHHE BOAOPO/I;
13.3 MOJTYdCHUE YTIIEKUCIIONO Ta3a W HM3YYCHHE €ro CBOWMCTB; IMOJTy4YeHHUE
CBONCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JI€H PACTBOPEH!




135

NpPUMEHEHHE WHAMKATOpPOB (J1akmyca, MeTwiopaHxka u (deHondra
XapakTepa cpeiibl B paCTBOPaxX KUCIOT U IIeI0Yeit

13.6

HUCCIICOAOBAHHUEC M OIIMCAaHUC CBOMCTB HCOPraHnM4YCCKUX BCHICCTB Pa3Jl
BSaHMOI[eﬁCTBHSI KHUCJIOT € MCTAJIaMU, OKCUIAaMU MCTAJIOB, PACTBOPY
OCHOBAaHUAMHU, COJLIMH, IMOJTYYCHHUC HCPACTBOPUMBIX OCHOBaHHﬁ; BBI

JPYTUM M3 pacTBOpPA COJIH; UCCIIE0BaHUE aM()OTEPHBIX CBOMCTB THIPOKC

13.7

pelICHUE OKCHEPUMEHTANIBHBIX 3ama4 1o TemaMm: «OCHOBHBIE
COCIMHEHUINY; «IJEKTPOIUTUYECKAs AUCCOoLManusy; «Baxueiiirie HeM
«Baxuelnire Metayuibl 1 UX COSIUHEHUS

13.8

XUMHYECKHE IKCIEPUMEHTHI, HIUTIOCTPUPYIOIINE MPU3HAKH MPOTEKAHHS
Ka4eCTBEHHBIC PEaKIMH Ha MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax
noaua-, cyiabdar-, gocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, TUIPOKCHU]I
MarHusi, Kajaplus, alFOMUHUS, Kee3a (2+) u xkenesa (3+), menu (2+), uu

14

YmMmenue:

141

MNPEACTABJIATh PC3YJIbTAThI 3KCIICPUMCHTA B (bopMe BBIBOJOB, JOKAa3aTCJI
BBIABJIATD OMIITUPUYCCKHUEC 3aKOHOMCPHOCTH

14.2

YCTaHAaBJIMBATL CBA3W MCKAY PCaJIbHO Ha6J'IIOI[aCMI>IMI/I XUMHUYCCKUMU

MPOUCXOSIIMMH B MAKpO- U MUKPOMHUPE, OOBSICHATH IPUUUHBI MHOT'000




HEPEYEHbDb DJIEMEHTOB COAEP/KAHUSA, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS
1.1 YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei
1.2 ATOMBI ¥ MOJIEKYJIbl. XUMHUUECKHE 3JIeMEeHTbI. CHMBOJIBI XUMHUYECKHUX 31eMeHTOB. [Ipoc
1.3 Xumuyeckasi popmyina. BaqeHTHOCTh aTOMOB XUMHUYECKUX 31€MEHTOB. CTEeHb OKUCIIE]
14 3aKoH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTenbHas aromMHas Macca. OTHOCHUT
' MaccoBast 10151 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH
15 KomuyectBo BemecrBa. Moibs. MosipHast Macca. MousipHbiii 00bEM Ta30B. B3aumocs
' CTPYKTYPHBIX €UHUIL BEILIECTBA
16 ®u3nueckue M XMMHUYECKHE SBJICHHS. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
' XUMHUYECKUE YPABHEHUS
2 Ilepunonnueckuii 3akoH u [lepuonnueckas cuctema XumMu4eckux 3imeMeHToB .M. Menne
21 Ilepnoanueckuii 3akoH. Ilepuoguueckas cucreMa XuMuueckux diaeMeHToB /.M. Men
' ®u3NUeCcKuil CMBICI OPSIKOBOTO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA
29 Crtpoenue atoMoB. CoctaB aTOMHBIX sifep. M3oTomnbl. DnexkTponbl. CTpoeHHe 3JIEKTPOH
) 20 xumuyeckux aemeHToB [lepuoanueckoit cucremsl .M. Menneneera
3aKOHOMEPHOCTU B U3MEHEHHHM CBOMCTB XMMUYECKHUX 3JIEMEHTOB IMEPBBIX TPEX MEPHO
2.3 aTOMOB, JJIEKTPOOTPUIIATEIFHOCTH, METAJUIMYECKUX U HEMETAITTHYECKHX CBOWCTB) U HX
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoil cucteMe u CTpOEHUEM UX aTOMOB
3 CtpoeHue BemecTBa
31 Xumuyeckas cBsi3b. KoBanieHTHas (MOJSIpHAS U HETMOJSPHAS) CBSI3b. DIEKTPOOTPHUIIATEIE
' WNonnas cBs3b. MeTtaminueckas cBsi3b
32 Tumbel KpUCTATUTMYECKUX PEMIETOK (aTOMHAasl, MOHHAs, METaJUTMYecKas), 3aBUCUMOCT
' KPHUCTAJUIMYECKON PEIIETKU U BUJIa XUMHUYECKON CBSI3U
4 Baxueiiune npeacTaBuTenu HEOpraHMYeCKUx BenlecTB. Hemeramibl u ux coeguHeHusl. |
Knaccudukanust 1 HOMEHKJIaTypa HEOPTAaHHYECKUX COCTUHEHUN: OKCHIIOB (Cosie00pasy
4.1 ampoTepHble) U  HecojJeoOpasyrollue; OCHOBaHUM  (WENOYM U HEpacTBOP!
(kucopoacoepKare U OECKUCIOPOIHBIC, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH |
42 ®u3nueckue U XMMHUYECKHE CBOWCTBA MPOCTHIX BEHIECTB-HEMETAJUIOB: BOJOPOJA, XJ
' docdopa, yraepoaa, KpeMHHS
43 ®u3nyeckue M XMMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB-METAJIOB: JIMTHS, HATPUS

ATIOMUHUS, JKeJie3a. DIEKTPOXUMUYECKUM psii HAPSIAKEHU METaJlIOB




dusznyeckue W XHMMHYSCKHE CBOMCTBA BOJOPOAHBIX COC,Z[HHGHI/II;'I HEMCTAJJIOB:. X

4.4
aMMuaKa
45 ®dusnueckue U XMMHYECKHE CBOWCTBa OKCUIOB HemeTayuioB: cepwel (IV, VI), a3ora
' yraepona(ll, IV), kpemuusa(IV). Ilonyuenue okcu10B HEMETAIOB
46 Xumudeckue cBoiicTBa OKCHIOB: MeTaioB IA—IIIA rpynn, nmaka, menu(Il) m xenes
METaJIJIOB
47 XUMHYECKUE CBOWCTBA OCHOBAHWUN M aM(OTEPHBIX TUAPOKCHIOB (HA MpPUMEpPE TH]
' nuHKa). [lonydenne ocHOBaHUN U aM(POTEPHBIX TUAPOKCHIIOB
OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOM, CEPOBOJAOPOIHON, C
4.8 dbocdopHoii, KpeMHHEBOH, YronbHONH. OcoOble XUMUYECKUE CBOMCTBA KOHIIEHTPUPOBAH
[Tomryuenue KuCIOT
4.9 OO61mure xuMHYECKUe CBOMCTBA cpeHux coneil. [lomyuenue coneit
4.10 [Tomyuyenue, coOupanue, pacro3HaBaHHuE BOAOPO/IA, KUCIOPOa, aMMHUaKa, YTIIEKUCIIOTO |
411 [Tomyuenue amMmmuaka, CEpHOM U a30THON KUCJIOT B MPOMBIIUIEHHOCTH. O011IKe CriocoObl
4.12 ['eHeTHYeCKas CBSI3b MEXKIY KJIacCaMH HEOPTaHMYECKHUX COCTUHEHHM
5 XUMUYECKUE PEeaKIINH
51 Krnaccudukanus XUMHUYECKHX PEAKIUH M0 Pa3IUYHBIM MPH3HAKaM: [0 YHCIY U COCT
' BEIIECTB, IO TEITIOBOMY 3(PeKTy, T0 N3MEHEHHIO CTENICHEH OKHCIICHUS XUMHUIECKUX AJT
5 TemnoBoit 3 (deKkT XUMHUECKOH peakiuu, TEPMOXUMHUYECKHE YpaBHEHHSA. OK30- |
' TepMoxuMuyecKrue ypaBHEHUS
53 OKHCITUTEIIEHOBOCCTAHOBUTENIbHBIC  peakiuu. OKUCIUTETd ¢ BOCCTAaHOBUTEIIH.
' BOCCTAHOBJICHHSI. DJIEKTPOHHBIN 0aaHC OKUCIUTEIFHOBOCCTAHOBUTEILHOM PEAKITUU
5.4 Teopust 2MEeKTPOTUTUUECKON qucconranuu. KaTHOHbBI, aHMOHBL. DIEKTPOIUTHI U HEdJIe
' ANeKTpoNuThl. CTeNeHb AUCCOIUAIIH
55 Peakiun moHHOrO OOMEHa. YCIIOBUSA TNPOTEKAHWUS PEAKIMd HOHHOTO OOMEHa, IOl
' yPaBHEHUS PEaKInii
6 XUMUS U OKpY’KaroIas cpenia
6.1 BemectBa m Marepualibl B IOBCEIHEBHOW JKHU3HM YeJIOBEKA. be3omacHOe HCIOJB30E
' peakiuii B JabopaTopuu u ObITY. [TepBas HTOMOIIb MPU XUMUIECKUX 0’KOTaxX M OTPABIICH]
XVAMHYECKOE 3arpsA3HCHHE OKPYXKAIOMeH cpeabl (KUCIOTHBIC TOXKIH, 3arps3HEHHE I
6.2 crocoObl ero mpemoTBpamieHus I[lpenenbras momyctumas KoHieHTpanus Bemiect (11
9KOJIOTHYECKUX MpobiieM. Y cuseHne napHukoBoro 3¢ dexTa, pa3pyieHne 030HOBOT'O Cll
[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUH B OBITY, M
6.3 CEIbCKOM XO03siiicTBe. [IpuMeHeHHe MeTayuioB W CIUIaBOB (CTallb, YYTYH, JIOpA
MPOMBINIJICHHOCTH UX coequHeHui. [IoHsITHE 0 KOpPO3UH METaIOB, OCHOBHBIE CIIOCOOE
6.4 [IpupoaHble UCTOYHUKH YTICBOJAOPONOB (yroyib, IPUPOIAHBIA Ta3, HEPTH), MPOAYKTHI




POJIb B OBITY U IPOMBIIIIIEHHOCTH

[TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COCAMHEHMSX yriepona (

6.5 9TaHOJ, TIHIEPUH, YKCyCHas KUCoTa). [IoHsITHE 0 OMONIOTMYECKH BaKHBIX BEHICCTBAX: K
POJIH B KU3HH YETIOBEKA
7 Pacuérer:
7.1 1o (opmMyIaM XMMUYECKHX COSIMHEHHM
1.2 Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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