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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasiieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalbHON padoueit
IpOrpaMMbl BOCIUTAHUS M C y4€TOM KOHIICHIMM TPENoJaBaHusl y4yeOHOTro
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T MpEACTABJICHHE O LIENIAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHS OOYYAIOIIUXCS CPEICTBAMH Y4EOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIepIKaHUeE,
IpeIyCMaTpPUBAET PACIIPEICICHHE €ro IO KjaccaM M CTPYKTypHpOBaHHUE IO
paszenraM M TemMaM MpOrpaMMbl MO XWMHUHU, OMNPEIEISeT KOJIMYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh HU3YYCHUSI XUMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarIuxcs, ONpenesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHMl K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHusl, a TaKxKe TpeOOBaHUI
K pe3yibTaTaM OOydeHHs XMMHUH Ha YpPOBHE ILeJiel H3y4yeHUs MpeaMera u
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOyYaromierocs Mo
OCBOCHHIO YUYEOHOTO COJICPIKAHMUS.

3HaHWE XWMUM CIY>KUT OCHOBOM il (DOPMHPOBAHUS MHUPOBO33PEHUS
00y4aroIierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOTPEBPAIEHUIX
SHEPTrUud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTIX PEHICHUS II00aTbHBIX
po0JieM yCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3allil  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHupOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmeld U (PyHKIUOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
0oOydJaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOM y4EeOHON IeATebHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MMOBCETHEBHOM XU3HU, TaK U B TPOPECCUOHAILHOM JCSITEIHHOCTH;

3HAKOMUT CO CIEeIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
IIEJIOCTHOTO B3IUIsJla HA EOUHCTBO TMPUPOABI U  YEIIOBEKa, SIBIISICTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPAaMOTHOCTH
oOydJaronmxcs;

Croco0CTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHNe 00YJaIOITUXCS.

JlanHbIie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CHIEIU(DHUKOIM
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SIBISETCS TEAarorudecKu
aJanTUPOBAHHBIM OTPpaKEHHEM 0a30BOM HAYKH XMMHUHU Ha OMPEACIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIer0 0Opa30BaHUsS OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIUMHKCS CHCTEMBbI IMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX MOHSATHN
OPTaHUYECKON XUMUH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XuMHU4Yeckor peakuuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHBI 10
MPUHIIMITY TOCIEI0BATEILHOIO PA3BUTHSA 3HAHUMW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

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

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

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H,

— TPEACTaBICHUNA 00 JJISKTPOIUTHYSCKOM JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT
OJIHOTO ypOBHSA K JPYroMy, BBIIOJHSSA (QYHKIUH OOBICHEHUS H
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJACTABICHUS O XHUMHUYECKOW COCTaBJAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPObI, IEHHOCTHOTO OTHOLICHUS! K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUuMHUM MPOUCXOUT C MPUBIICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX Yy4eOHBIX mpeaMeToB: «OKpyKarolmuid MHDY,
«buonorus. 5—7 knacce» U «PU3KKa. 7 KjIaccy.

[Ipy wu3ydeHMH XHMUU TPOUCXOAUT (OPMHUPOBAHHWE 3HAHMK OCHOB
XUMHUYECKOM  HaykM Kak oO0JlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JEeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHpPOBOM KyJIbTyphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (DaKTOB, MOHATHI, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAYYHBIM METOAaM IO3HAHUS MpPH
W3YYEHUH BENIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHHU
MO3HABATEIbHBIX YMEHUUW M HMX NPUMEHEHHH B Y4YCOHO-IIO3HABATEIIHBHOW H
y4eOHO-UCCIIeI0BATEILCKON JICSITEIIBHOCTH, OCBOCHUU TPaBWI 0E€30MacHOTO
oOpallieHHs C BEIeCTBAaMH B IMIOBCETHEBHOM KU3HHU.

[Ipu wu3ydyeHHMM XWMHUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS
BaXHOEC 3HAUCHHUE ITPHOOPEIIN TaKue IEJTH, KaK:

— (OpMHUpPOBAHUE WHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIIHHOMY MPUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM KU3HU;

— HampaBJEHHOCTh OOYYEHHsS] Ha CHCTEMaTH4YecKoe MpHOOIIeHUE
00yJaronuxcsi K CaMOCTOSITEILHOM MO3HABATEIIBHON ACSITEIHHOCTH, HAYUYHBIM
MEeTOJaM TO3HaHUs, (JOPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  ofecriedyeHne  YCJIOBHH,  CIOCOOCTBYIOIIMX  NPHOOPETEHUIO
OoOyJaronMMUCs  OMbITa  Pa3HOOOpPa3HOW  JEATETLHOCTH, TIO3HAHUS W
CaMOTO3HAHUsA, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTCHIIMM), HMEIOIIHUX
YHUBEpPCAIBHOE 3HAYEHHUE ISl PA3JIMYHBIX BUIOB ACSATEIbHOCTH;

— ¢opmupoBanue o00meH (QYHKIIMOHATLHON H €CTeCTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATh M OICHWBATH SIBJICHUS



OKPY’KAIOIIEero MUpa, UCIOJb3Ysl 3HAHUS U ONBIT, MOJYYECHHBIC TPH U3YUYECHUH
XUMUH, TPUMEHATh UX MPH PEIIeHWH TpoOJieM B TMOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— ¢QopmupoBaHue y OOydYarONIUXCSd TYMaHHCTHYECKMX OTHOIICHUM,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEISAX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY Tpoduiis W  HamNpaBICHHOCTH
JaabHENIero o0y4eHusl.

OO0miee 4YMCIO YacoB, OTBEAEHHBIX ISl M3YYCHHUS XHUMHU Ha YpOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 4acoB
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

JlabopaTopHble U TpakTUYECKHE PaOOTHI MPOBOIATCA C MPUMEHEHHEM
obopynoBanus «Touku poctay.



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. duU3nMUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [[oHATHE O MeTOAaX MO3HAHUS B XUMUHU. UHCThIE BELIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI MU MOJEKYJbl. XUMUYECKHE 3IEeMEHTbl. CHMBOJIBI XHUMUYECKHX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAsE aTOMHAas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBasi 1oJisl XUMHAYECKOTO 3JIEMEHTa
B COC/IMHECHHH.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  BzanmocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

Ou3N4ecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKas peakuuss U €€
NpPU3HAKA. 3aKOH COXPAHEHUs MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpHUU
U npuéMamMu oOpalleHus C JIabopaTOpHBIM O0OPYy/IOBaHUEM, HW3Y4YEHUE U
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBJIeHUE BOCKA, TAsHUE JIbJIa, pAaCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlMs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
MPOKAIMBAHUE METHOM TPOBOJIOKH, B3aMMOJIEHCTBUE MeJla C KHUCJIOTOM)
SABJICHUM, HAOIO/ICHWEe W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMOICHUCTBHE
xenesa ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTa,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJECHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMS MacChl, CO3/TaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBDIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmecsh razos. CoctaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (Pu3nyeckue u XUMHUUYECKHE
cBoiictBa (peakuuu ropenwus). Oxcuanl. [Ipumenenne kuciopoma. CrocoObl
MOJIy4eHUsS] KUCTIOpoAa B JTa0OpaTOpuM W TPOMBIIIUICHHOCTH. KpyroBopot
KHcJIopoa B mpupoze. O30H — ajuIoTpoIHas MOAUGUKAIUS KUCTOPOa.

TermnoBoit d3pPexT XUMUYECKON peakiuu, TEPMOXUMHUUECKUE YPAaBHECHHSI,
9K30- U JHJIOTEPMUYECKUE pEeaKIuu. [OIUIMBO: Yrojib U MeTaH. 3arps3HECHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopoa — snemeHT u mpoctoe BemiecTBo. HaxoxkaeHue Boaopona B
npupone, (u3MUECKHUEe W XUMHUYECKHE CBOWCTBA, MPHUMEHEHHE, CIOCOObI
noxyuyenusi. KUcioTsl u cou.

MousipHbIit 00BEM Ta30B. Pac4E€ThI M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
HaceplllieHHbIE U HEHACHIIIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBasi 107 BEHIECTBA B PACTBOpE. XHWMHUYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B MPHUPOAE U B KU3HU ueioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  coJieoOpasyromue (OCHOBHBbIC, KHUCIOTHBIE, aM(OTEpHBIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MUecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUi. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukamnus kucinor. Homenknatypa kucior. Ouznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tomy4yeHue KUCIIoT.

Comu. Homenknatrypa coneil. ®PU3MYECKHME W XHUMHUYECKHE CBOWCTBA
conei. [lomyuenue coen.

I'eneTnyeckas cBsI3bp MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpa3llaMi OKCHJIOB U OIMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHUe,
pacrio3HaBaHWE W H3Yy4YEHHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (I1) (BO3MOXKHO MCTIOJIb30BaHUE BUIEOMATEPHATIOB),
HaO/roIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHHE
OCOOEHHOCTEW pPAcTBOpEHHs BEIIECTB C PAa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJIICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBHE BOJBI C MeETAIaMU (HAaTpUEM U KaJbI[UeM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3iloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS
OKpAaCKA MHJIHUKATOPOB B pACTBOpPax KHUCIOT W 1IEJIOYEH, HU3YyUYECHUE
B3aumojericTeus okcuaa meau (Il1) ¢ pacTBopoM cepHOIl KHUCTOTHI, KHCIOT C
METAJUIAMU, PEAKLINN HEUTPAIU3ALNH, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajyla JpPYyrMM W3 PacTBOpa COJIM, PELIEHUE
AKCIEPUMEHTANIbHBIX 3aJlady Mo Teme «BakHeillne KiIacchl HEOPTraHUYECKUX
COCIMHEHUI.

HHepuoanueckuit 3akoH u Ilepuoamyeckass cucTeMa XUMHYECKHUX
iemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XHUMH4YeECKasi CBS3b.
OxHcINTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsATHE O
IpyINax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U WHIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpblE 00pa3yroT ampOTEpHbIE
OKCH/JIbI ¥l THIPOKCHIBI.

[Tepnoanueckunt 3akoH. [leproandeckas cucTteMa XUMHYECKUX JIIEMEHTOB
H. W. MenneneeBa. KopoTkomepuogHas # JIMHHONEPUOAHAs (HOPMBI
[lepuonnyeckoit cucrembl xumuueckux d3yemeHtoB JI. U. Menneneesa.
Ileproner u rpynmnbl. PU3NYECKUHA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB
MEPHUO/IA U TPYIIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX saep. M3oTombl. DIJIEKTPOHBI.
CtpoeHue 3IeKTPOHHBIX 00010YeK aTOMOB TEPBBIX 20 XUMUYECKUX AJIIEMEHTOB



[Tepuomnueckon cucremsl [. M. MenaeneeBa. XapakTepuCTUKa XUMHAYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.
3aKOHOMEpPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIaM U IEPUOIAM.
3nauenue Ilepmoamueckoro 3akoHa U llepuogmyeckold CUCTEMBI
XUMHYECKUX DJIEMEHTOB JIJIsl Pa3BUTHUS Hayku W npaktuku. J[. . Mennenees —
YUYEHBIN U TPAKIaHUH.

Xumuueckas cBs3b. KoBaneHTHast (ToyissipHas M HEMOJSpPHAs) CBA3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH.
ITpouecchl OKKCIIEHNsI U BOCCTAHOBIIEHHS. OKHUCIUTENNA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4YeHHE OOpa3IOB BEIIECTB METAJJIOB U HEMETANIOB, B3aUMOJICHCTBUE
TUIPOKCHUAA LIMHKA C PacTBOpPaMU KHUCJIOT U LIEJIOYEH, IMPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKLIUI
(ropenue, peakiu pazioKeHUs], COSTUHEHU).

Meostcnpeomemmnule ceazu

Peanu3zanuss MexnpeaMETHBIX CBS3€l MpPU U3YYCHUU XUMHUU B 8 Kjacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATUM, SIBJISIOIMIMXCS CUCTEMHBIMH [UJII  OTHEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmMe ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4dHbIM (akT, TUIOTE3a,
TEOpUsl, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIUs, [EePUOJUIYHOCTD,
HaAO0JII0ICHNE, SKCIIEPUMEHT, MOICIMPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHM 3apsil, BEILECTBO,
TEN0, 00BhEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PU3WYECKUE BEIMYMHBI,
€UHULIBI U3MEPEHUSI, KOCMOC, ITAaHETHI, 3BE311bI, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYECKasl peaKkuus

[Tepuoanueckuit 3akoH. Ileproanueckas cucreMa XMUMUYECKUX JIEMEHTOB
. N. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblUHUs U HX
COCMHEHUN B COOTBETCTBHUU C IOJIOKEHHEM 3JIEMEHTOB B llepuomnueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BUbl XUMHUECKON CBSI3U. THUIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOKMCTB BEILIECTBA OT TUNA KPUCTALUIMYECKOW PEIIETKN
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHAUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHbIM KJlaccam
HEOPraHMYECKUX COCIUHECHUM, TEHETUUECKAs CBSI3b HEOPTaHWUUYECKNUX BELIECTB.

Knaccudukanus XuMAYECKHX peakluid MO Pa3jIu4HbIM IMpU3HaKaMm (10
YHUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
[0 W3MEHCHUIO CTCIEHEW OKHUCICHUS XUMHUYECKHX JJIEMEHTOB, IO
00paTUMOCTH, MO YYACTHIO KaTtaju3aropa). OJK30- U SHIOTEPMHUYECKHE
pEaAKUHH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsite o ckopoctu xuMudeckoi peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKMX peakuusix. I[loHsiTHE O TOMOT€HHBIX H



reTeporeHHbix peakuusax. llonstue o karanmsze. IloHATHE O XUMHUYECKOM
paBHOBecUU. PaKTOpBI, BIMSIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu |
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTpOoNuThl. KaTnoHbl, aHMOHBI. MeXaHu3M AUCCOIMALMA BEUIECTB C
pa3IMYHBIMHA BUJAMH XUMHUYECKOU cBsi3U. CreneHp auccounanu. CUIbHBIE U
cia0ble SJIEKTPOJIHUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEaAKIUid HOHHOTO
oOMeHa, TIOJIHBIE U COKpalléHHbIE WOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHUCIIOT, OCHOBAaHUN M COJICH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOM
nucconuanvu. KauectBeHHble peakuiny Ha MOHBL. [[OHSATHE O THAPOSIN3E CONEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xyopuga HaTpusl), HUCCICAOBAHME 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  MCCIICIOBAaHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMpOLECCa TUCCOLUUAIMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO HUCIIOIB30BaHNE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WUTIOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIH
(ropenue, peakuuu pa3JokKeHus, COEIMHEHNA ), pacrio3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IMOMOUIbIO KAUYECTBEHHBIX PEAKIMHd HAa HOHBI,
pELIEHUE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaunnsl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoOJIelicTBUE C MeTalJlaMd, HEMEeTaJUlaMH, IejodyaMu). XJIOPOBOIOPO/I.
CossiHasg KUCIOTa, XMMAYECKUE CBOMCTBA, MOJy4YeHUE, MpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOpPOJAa Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcoOGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTEepHbIE CTENeHN OKUcieHus. CTpoeHue U (pu3nIecKue
CBOMCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  Ccepbl. AJUIOTPOMHbBIC
MoAuUKAIMK KUCTIOPOIa B cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, GU3MYECKHe U XHUMHYECKHue CBoicTBa. OKCHIBI Cepbl  Kak
MPEACTABUTENM KUCIOTHBIX OKcHioB. CepHasi Kuciora, (Qu3nyeckue u
XUMUYECKHE CBOMCTBa (OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnerupuyeckre). XMMUYIECKUE PEAKIUH, JISKAIIHE B OCHOBE MPOMBIIIIICHHOTO
crioco0a moxydeHus: cepHoil KucioThl. [Ipumenenne cepHoit kuciotel. Conu
CePHOIl KHCIIOTBI, Ka4eCTBEHHAs! Peakuys Ha Cyiab(ar-noH. HaxoxaeHue cepel
U e€ COeAUHEHUN B mpuUpoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl
COCIMHEHUSAMU Cepbl (KUCIOTHBIC IO, 3arpA3HEHUE BO3/yXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

Obmas xapaktepuctuka 3neMeHToB VA-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEeHUsA. A30T, pacnpoCTPaHEHHE B



npupoje, husndeckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pU3nYecKue U XUMUUECKHE CBOIMCTBA, MOJIyYeHHE U TPUMEHEHHE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIME Kak MpeJCTaBUTENs Kiacca
KUCIIOT W crnenuduyeckue). Vcnonp3oBaHue HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0K/IH, 3arpsi3HEHNE BO3/yXa, MOYBBI
u BojioéMoB). docdop, amnorponubie Moaudukanuu dGocdopa, puzndeckue u
xumudeckne corcTBa. Oxcun  dochopa (V) u  dochopHas Kkuciora,
du3nyueckre U XMMUYECKUe CBOMCTBA, norydyeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI0OPEHUI.

O6mass  xapaktepuctuka oanemMeHToB |VA-rpynmnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepPHBbIC CTENEHU OKUCIEHUA. YTJEPOJ, aNIOTPOIHBIC
MOJAU(PUKALIUKA, PACTIPOCTPAHCHHE B TPHUPOJE, (PU3NYECKUE U XHUMHUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuibpl yriaepoja,
uX (QU3NYECKHEe U XUMUYECKHE CBOWCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U MPUMEHEHHE. DKOJIOTUYECKHUE MPOOJIEMbI, CBA3aHHBIE C OKCHUJIOM
yraepoga (1V), rumoresa rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CcoiaM, UX (U3MYECKUE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHHE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavyasibHble TIOHATHST OO0 OpPraHUYECKHWX BEIIECTBAX Kak o
COCIMHEHUSIX yriiepoaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [lpupomHple HWCTOYHHUKU  YrIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HeTh), TPOIYKTHI UX MEPepabOTKu (OEH3UH), UX POJIb B OBITY
U TpOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — M UX POJM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX ¥ HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usmueckue W XUMHUYECKHE CBOMCTBA, MOJYYCHUE U
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCTIOJIH30BAHUE B
OBITY, B IPOMBIIIIECHHOCTH. BaxkHeire cTponuTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kele300eToH. [IpodiemMbr 6€30macHOTO HUCTOIb30BaAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

XumuuecKkuii IKChepumMeHm:

U3ydeHue O0Opas3IOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOM
KHCJIOTBI, TPOBEICHHE KAYECTBEHHBIX PEaKIIUid Ha XJIOPHUI-UOHBI U HAOJI0IeHNE
MIPU3HAKOB UX MPOTEKAHMUS, OIBITHI, OTPAKAIONINE (PU3UMUECKHE U XUMHUYECCKUE
CBOWCTBa TQJOTCHOB M WX COCIUHCHWA (BO3MOXKHO HCIOJB30BaHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pas3lamMu XJIOPUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJIEOMATEPHAIOB), HAONIOJCHHE Tmpoliecca OOyTrIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha cynbdar-uoH u HAOMIOJEHUE TMpU3HaKa e&
MPOTEKaHus1, 03HAKOMJICHHE ¢ (PM3MYECKUMHU CBOWCTBaMHU a30Ta, pochopa u ux
COeMMHEHN (BO3MOXKHO WCITOJIb30BAaHUE BHIIEOMATEPHAIOB), 0OOpasimamu
a30THBIX ¥ (POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, pacIiO3HABAHUE U
M3y4eHUE CBONCTB aMMMAaKa, NPOBEICHUE KAYECTBEHHBIX DPEAKIU Ha HOH



aMmMmoHust W (docdaT-uoOH W U3YYEHHE TNPU3HAKOB UX IPOTEKAHMS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YUEHHE MOJCIICH KPHUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE ¢ IPOIECCOM
a7IcOpOLIMM pacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHWE W HM3y4YCHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M U3YyYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CUIMKATHOW IPOMBIIIJIEHHOCTH, PELICHUE 3KCICPUMEHTATbHbBIX
3a7a4 1o teMe «BakHeillme HeMeTauIbl 1 UX COSTUHEHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO0miass XapakTepUCTUKAa XUMHUYECKHUX DOJEMEHTOB — METAJUIOB Ha
OCHOBaHMU X MOJIOKEHUS B [Ieproinyeckor CUCTEME XUMUUYECKUX DJIEMEHTOB
J. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHre MeTa/uioB. Metajuindeckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DICKTPOXUMUYECKUN Pl
HAaNpsDKEHUM MeTauioB. DU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMH METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIlUTBl HMX OT Koppo3uu. CruiaBbl (CTanb, YYTYH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IIPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XAUMUUYECKHUX 31eMeHTOB [l. . MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XHUMHUYECKHE CBOMCTBA (HAa IpUMEpe HATPHUS H
kanust). Okcuapl M THAPOKCHABI HATpUSA U Kajaus. [IpuMeHeHHe IeIoYHbIX
METAJIOB U UX COCJTMHECHUH.

[[lenoyHoO3eMeENbHBIE METaIJIbl MarHuid W KaJbLIMK: IIOJIO)KCHHUE B
[lepuonnueckont cucreme xumudeckux osnemeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXAEHHE B mpupoge. Puzmyueckne M XUMHUYECKUE
CBOWMCTBA MarHus W Kanbliusa. BaxkHelmume coeguHeHUsS Kaiablius (OKCHI,
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHUX
snemeHtoB [[. M. MenaeneeBa, CTpoeHHE aTOMa, HAXOXICHUE B IPUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMHUYECKUX AJIEMEHTOB
1. 1. MenpneneeBa, CTpOCHUE aTOMa, HaXOXKJIA€HUE B npuponac. dusnueckue u
XHMHYECKHE CBOMCTBA skene3a. Okcuabl, THAPOKCHABI U coyn kene3a () u
xenesa (11l), ux cocras, cBoiiCcTBa U MOTyUYEHHUE.

Xumuyeckuii IKCnepumMeHm:

03HAKOMJICHHE ¢ oOpaslaM{d METaJNIOB M CIUIaBOB, MX (HU3HYCCKHUMHU
CBOWCTBaMHU, HW3YYEHHE pE3yJIbTAaTOB KOPPO3UH METAUIOB  (BO3MOXKHO
HCIIOJIb30BAaHNE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHA
KaJblIUsl W HATPHUSl C BOJOM (BO3MOXXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUAIOB), MPU3HAKOB IMPOTEKAHUS
KaYE€CTBEHHBIX PEAKIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUA, [IMHKA, KeJe3a
(1) wu xenesa (IIl), memu (llI), HaOmrONEHWE U ONMHCAHHE TIPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHs, Kaausl M Kalblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPUAIOB), HCCIeAOBaHHEe aM(OTEPHBIX CBOICTB
TUIPOKCUAA AJTFOMUHMUS U THAPOKCUIA LIMHKA, PEUICHHE JKCHEPUMEHTAJIbHBIX
3a7a4 1o TeMe «Bakaeinmmne MeTanIbl 1 UX COCIMHEHUS.

XuMUA ¥ OKpY:KaLIas cpeaa



BemectBa 1 Marepuasibl B MOBCEIHEBHOM XU3HM 4esnoBeka. bezomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMHUUECKUX peakinil B ObITy. [lepBas momoris npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XYMMHUYECKOE 3arps3HEHUE OKPYKaoIIeH cpebl (mpeaeinbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJK). Ponp xumMuum B penieHuu
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB MaTepHaNIOB (CTEKIIO, CIIJIABbl METAJIOB, TIOJIMMEPHBIE
MaTepualbl).

Mescnpeomemmunie cea3u

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU U3YYEHUH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHATUN, SBISIONIMXCS CHUCTEMHBIMU IS OTACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KiIacCU(PUKALUs, NEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEpPEHUE, MOJICb, SBJICHUE, MaPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®dusuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PaJUOAKTUBHOCTb, MOJIEKYJa, SJICKTPUUYECKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAIEKTPUKH, (DOTOIIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€  COCTOSIHME  BeIlleCTBa, Tra3, pacTBOp, PacTBOPUMOCT,
KpUCTAJUIMYECKasi peméTka, CIUIaBbl, (QU3UYECKUE BEJIUYUHBI, €IUHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, TIAaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATHHBIC
yI0OpEHHsI, MUKPODJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpabl, TOPHBIE TOPOJIBI,
I0JIC3HBIC HCKOIIaeMble, TOTUIUBO, BOJHbBIC pecypcehl.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENIBHOM  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JOYyXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMU,
OPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEICHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBAaTbCA CUCTEMOM TIO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMN U
pacIIMpEHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIWIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOT'O OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHbopMaIell 0 TMepefoBhIX JOCTHXKEHHSIX UM OTKPBITHSIX MHUPOBOH H
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOpPMAaxX M MPAaBUJIAX MEKIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIIENOBATEILCKOM, TBOPUYECKON W JIPYTUX
BUJIAX JICSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATEILHOCTH
IIPY BBITIOJIHEHNUN Y4€OHBIX, TTO3HABATEIbHBIX 33/1a4, BHIMOJTHEHUU XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTPEeMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
NEATEIIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
IIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABJISIOIIME
OCHOBY JIsl TOHMMAaHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA, TIPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
MIPUPOJHOM CPENIOW, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HAaBaTeJIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIC /I OOBSCHEHUS HAONIOAACMBIX IMPOIECCOB U
SIBJICHHM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIhCKON KYJIbTYpPHI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATEIBbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMU  TE€XHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYCHUIO W TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIE0BATEIHCKOM
NEeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4YEHUS B
JladbHEHIIIeM;

4) popmMupoBaHHSs KYJbTYPHI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3JI0POBBIN 00pa3 KM3HU, OCO3HAHUE TOCIECICTBUN U
HETIPUSITUE BPEIHBIX TPHUBBIUEK (YIMOTPEOJEHUS aJIKOToJisA, HApPKOTHUKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIIOJICHUS TMpaBUI  OE30MACHOCTH  TMPH
oOpanieHl ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M peajbHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

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
UHAVMBUIYAIbHOM  TPaeKTOpPUHM TNPOJOJDKEHHUsT 00pa3oBaHUs C  Y4ETOM
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 IEJIeCO00pa3HOE OTHOIICHHWE K TMPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBaHUs, HIOHUMAHNUE LIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3HUEeCKOMY U MCUXUYECKOMY 3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIO/ICHUS
npaBuil OE30IaCHOTO TMOBEJEHUsS Tpu paboTe C BEIIEeCTBAMH, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, IS
pelIeHusT 3aJlay, CBS3aHHBIX C OKPYXKAIOIIEeW MPUPOJIHON Cpemou, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHMS TJIOOAIBHOTO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B [I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIBHOW MPAKTUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX pe3yJbTAaTOB BBIICISIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApPYyroe.),
KOTOpbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTaBIICHHE O IEeJOCTHOW HAy4YHOW KapTUHE MHpa, W YHUBEpPCaJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpbIE oO0ecrneunBaroT (POPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIECOHOU e TeTbHOCTH.

Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIe 1eiicTBUS

ba3oBble 1ornueckue AefMcTBU:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATUHN (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABINBATH B3AaUMOCBS3b C IPYTUMHU TIOHSITHSIMU), UCTIOJIb30BATh
MOHATHUS JUTsl OOBSCHEHUS OTACIbHBIX (DAaKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUHM sl KIacCU(UKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKinii, yCTaHABIMBATh MPUIUHHO-CIICJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YEHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, NEIyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPHUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (MIpEAMETHBIC U
METaNpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIE) MOJIEIHU, HCIOJIb3yeMbI€ B
XUMUH, TpPeoOpa30oBbIBATh IMHUPOKO TMPUMEHSEMBIE B XHMHH MOJICIIbHbBIE
MPEACTABJICHNS] — XUMHUYECKHI 3HAK (CHMBOJI 3JIEMEHTA), XUMH4Ieckas hopmyia
1 ypaBHEHHE XMMHUYECKOW PEaKIMU — MPHU PEIICHUH y4eOHO-TI03HABATEIhHBIX
3amady, ¢ y4€TOM OTUX MOJEIBHBIX TPEJACTABICHUNA  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHYECKUX  pPEaKUud, BBIABIATH  OOIIUE
3aKOHOMEpPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3M W MPOTUBOpEUUsS B
U3y4aeMbIX IIPOLEeCCax U SIBJICHUSX.

Ba3oBnle ucciieqoBareLCKHe 1eCTBUSA.

yYMEHHUE UCIOJIb30BaTh MOCTABICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KayeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXKICHUH;

npUOOpEeTeHHe OMNbITa MO IUIAHHUPOBAHUIO, OPraHU3AIMKU U MPOBEICHUIO
YUYEHMUYECKUX DJKCIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOAOM IMpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS
U BBIBOJIBI MO pe3yibTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIIATh
OTYET 0 MpoeTaHHON padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HMHTEPIPETUPOBATH MH(POPMAIIUIO
pa3NUYHBIX BUAOB W (GOpM TMPEACTABICHMS, TMOJIy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIIEHUBATH
IPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

yMEHHUE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHI MPU TOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATEJIBHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJB30BaHUA MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIAQJICHUE KYJIbTYpPOH AaKTUBHOTO WCIIOJIb30BAaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSTEIHLHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpPMAIIUU U WUTIOCTPUPOBATH pEIIacMbie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMam, Ipyrumu opmamu rpaduki 1 1X KOMOWHAIIUSIMH;

YMEHHME WCIIOJIb30BaTh W AaHAJIM3UPOBaTh B Ipolecce Yy4yeOHOU u
UCCJIEI0BATEIBCKON NEeATEbHOCTH uHbOpMaITHIO 0 BITUSIHUA
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSIHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIe 1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoje auanora u (WiM) JUCKYCCHH) TIO
CyHIeCTBY 00CyXkaaeMoil Tembl, (OPMYyJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHHSI TPEJCTaBJISATh TIOJYyYECHHBIE pPE3yJbTaThl I[O3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTaX; JieJlaTb MPE3EHTALUI0
pPE3yNbTaTOB  BBHITIOJIHEHUS XUMHYECKOTO OJKCIepUMEHTa (J1abopaTopHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YU€OHOTO
MPOEKTA);

YMEHHsSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEJIbHOW M  HCCIIEIOBATENIbCKOM  JIESITEIbHOCTH TMPU  PEIICHUHN
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIVIACOBAHUS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOPJHMHALIMSI COBMECTHBIX JECHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KauecTBa BBHIMOJIHEHHOW PabOTHI U IpyTHE).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHUE CAMOCTOSITENBHO ONPEAENSTh UEAN AESATENbHOCTH, INIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPHU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTb, BBIOMpaTh Hanbosee 3(HeKTUBHBIE CITOCOOBI PEIICHUs Y4eOHbIX
Y TO3HABATEJIbHBIX 3a]1a4, CAMOCTOSTEIBbHO COCTaBIIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM AJITOPUTM JEHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM



MOJTy4EHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEaKIIUsX,
OIICHUBATh COOTBETCTBUE IMOJIYUYEHHOI'O pe3yjibTara 3asBJICHHOMN II€JIH, YMEHHUE
UCIIOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTHI, MpeajiaracMble B YCJIOBUHU
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOM (denepanbHON pabodeil MporpaMmon,
BBIJICJISIIOT: OCBOCHHBIE O0YYarOITUMUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOM 001acTH «XHUMHS», BUIBI
JNEATEIBHOCTH 10 TMOJY4YEHUIO HOBOTO 3HAHUS, €ro HHTEPIpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydeHus B 8 kJiiacce IpeaMeTHBIE Pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTpaXKaTh COPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHI:

e PAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYIa,
XAMUYECKUHN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOHAS U HEOJTHOPOJIHAS ), BAJIGHTHOCTh, OTHOCHUTEJIbHAS aTOMHAS
U MOJIEKYJIApHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas J0Jd XHMHUYECKOrO JJIEMEHTAa B COCHUHEHUH,
MOJISIPHBIN 00BEM, OKCH/I, KHUCJIOTA, OCHOBAaHME, COJIb,
BJICKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCJICHHS, XUMUYECKAsT PEaKLUs,
KJaccuuKaIys peakiuii: peakiiuu COeIUHEHUsI, PeaKIIUU Pa3JIOKEHHUS,
peaKkIuy 3aMeIIeHUs], PEaKIMu OOMEHa, 2K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoM 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aTomMa, aToMHas oOpOuTadb, paauyc aToma, XHMHYECKas CBS3b,
MoJIsipHAasl U HEMOJISIpHAash KOBAaJCHTHAs CBA3b, MOHHAs CBS3b, HMOH,
KaTUOH, aHWOH, PacTBOp, MaccoBas Jo0Js BellecTBa (MPOIEHTHAs
KOHIICHTPAIUs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MPUMEHSATH 3TU TTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIF30BaTh XHWMHYECKYIO CHMBOJIMKY JJII COCTaBJICHHS (HOpMYyIl
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJCHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COCIMHECHUAX, NMPHUHAJIC)KHOCTh BEIIECTB K OIPEICIEHHOMY KIACCY
COCIMHEHUI MO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJeHTHas U
HMOHHAs1) B HEOPTraHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIch Ilepmommueckoro 3akona J[. 1. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKHUX BJIEMEHTOB OT UX MOJIOKEHHS B [leprnoauueckon cucreme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHA ABOTajIpo;

e ONKCHIBATh U XapakTepu3oBaTh TabIM4Hyr0 ¢dopmy Ilepuoamaeckoit
CHCTEMbl XMMHUYECKHUX DJJIEMEHTOB: pa3jiduaTh TOHSATUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nobounas nmoarpynna (b-rpymma)», mansie
1 OOJIBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHUSI, KOTOPhIE UMCIOTCS B
tabmuue «llepuogmyeckass cucrema Xxumudeckux snemeHTtoB JI. .
MenpaeneeBay C YUCIOBBIMH XapAKTEPUCTUKAMH CTPOCHUS ATOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsia snpa, OOINee YHCIIo
AIEKTPOHOB U pacHpeAeieHUE UX MO JIEKTPOHHBIM CIIOSIM);



K

KJaccu(UIMPOBAaTh ~ XUMUYECKHE  DJIEMEHThI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE pEaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PEKTY);

XapaKTepHu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEPXKJash  ONHUCAHHE  MPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;
OPOrHO3UPOBAaTh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWMHUYECKHX
IPEeBpPAILEHUI B PA3JIMYHBIX YCIOBUAX;

BBIUKCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie
COCIMHEHUS, MACCOBYIO [IOJII0 BEIECTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

IPUMEHSTh OCHOBHBIC OINEpPallMd MBICIUTEILHON JIEATEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0O0OOIICHHE, CHUCTEeMAaTU3aIHIo,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
M3YYCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX pPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, HU3MEPEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (pEabHbIA U MBICIICHHBIN);

clieloBaTh  MpaBUJiaM  TOJIb30BAHUS XMUMHUYECKOM mocylaod U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMH I10 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHIO M COOMPAHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB €  OIPEACIEHHOM MAacCOBOM [JOJIEH PACTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTHI 11O
pacmo3HaBaHUIO PACTBOPOB IMIEJIOYEH W  KHCIOT C TOMOIIBIO
WHIUKATOPOB (JTaKMyc, peHoyTarienH, METUIOPaHXK U IpyTHe).

KOHIly oOyueHus B 9 KJjiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YJAIOIIUXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIIECHb
OKHCJICHHS, XMMHYECKas pEaKiusi, XHUMUYECKass CBA3b, TEIIOBOM
ahdexT peaknuu, MOJb, MOJSPHBIA O0BEM, PACTBOP, DICKTPOJUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIUTHUECKAS JAUCCOLMALINS, PEAKIIMH MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKITUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCIEHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBsI3b (KOBaJIGHTHAs,
WOHHAs, METAJUIMYECKasi), KpHUCTAJUIMYECKasi peIIETKa, KOPpO3Us
METAJJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIuu, MPEeaeIbHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MPUMEHSTDH ATU TIOHSTHSI TIPY OMTMCAHUU BEIIECTB U UX MPEBpaIICHUM;
MCIIOJIh30BaTh XWMHUYECKYI0) CHMBOJIMKY IS COCTaBJICHHS (Qopmy
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIU;

ONpEeNeNiTh BAJEHTHOCTh M CTEMNEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX PAa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPENEIEHHOMY KJIAcCy COCIMHEHHMHA 10 (hopmysiaM, BHUJ
XUMUYECKON CBsi3U (KOBAJIGHTHAsl, HWOHHAsA, METaUIMuecKas) B



HEOPTraHMYECKUX COCAMHEHUSX, 3apsJl HOHA 10 XUMHUYECKOU (hopMmyiie,
XapakTep Cpelbl B BOAHBIX PacTBOPAaX HEOPTaHMYECKUX COCIUHECHUH,
TUN KPUCTAIUIMYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIca Ilepuommueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €Tr0 MOHUMAHHUE: OIKCHIBATh W XapaKTepHU30BaTh
TabauuyHyro Gopmy [leproauueckoit CHCTEMbl XUMHUYECKHUX JIEMEHTOB:
pasznyuaTh MOHATUS «TJIaBHas moArpynmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», Manbie u OOJbIIME TEPHOABI, COOTHOCHUTH
0003HaYEHUs, KOTOPhIE HMEIOTCS B IEPUOJUYECKON TabmuIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHM CTPOCHUA AaTOMOB XMUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO DJIESKTPOHOB U
pacripesieieHe HX I10 JJICKTPOHHBIM CJI0sIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTU B U3MEHECHHUM CBOMCTB AJIEMEHTOB U UX COCIUHEHUN B
npeaenax MajablX NEPUOAOB M TVIABHBIX MOJATPYHI C YYETOM CTPOCHUS
HX aTOMOB;

KJIacCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBI,  HEOPraHUYCCKHE
BEILIECTBA, XUMUUYECKHE peaKIuy (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEIIeCTB, M0 TEIJIOBOMY 3((EKTy, M0 M3MEHEHUIO CTETeHEH
OKHCJICHUS] XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIUE U CHEU(PUICCKHE XUMUYSCKUE
CBOMCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, IOJATBEPKAas OIHCAHUE
IpUMEpaMy MOJICKYJISIPHBIX U MOHHBIX YpaBHEHUW COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIU;

COCTaBJISITb YPaBHEHUSI DJICKTPOIUTHUYECKONM JTUCCOLMAIIUM KHUCIIOT,
LIEJI0YEN W COJIEM, TOJIHBIE W COKpPAIIEHHBIC YPAaBHEHUS PEAKLUN
MOHHOTO  OOMEHa, YpaBHCHUS  PEAKIHUH,  MOATBEPIKIAFOITUX
CYIIECTBOBAHUE TC€HETUUECKOW CBSI3M MEXKIY BEILECTBAMHU Pa3IMYHBIX
KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUM
MIOCPEJICTBOM COCTAaBJICHUSI DJICKTPOHHOT'O OajlaHCca 3THX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpAIICHUN B pa3IWYHbBIX
YCIOBUSIX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSAPHYI0O W MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOTO »dJIeMEeHTa 1o Qopmyie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKON PEaKIINHU;

coOnMo/IaTh  MpaBWIa  TOJIb30BAHUS  XUMHYECKOW TIOCYJIOM W
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIIEHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSIMH 1O BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYECHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIIUM, TOATBEP)KIAIOIINE KAYeCTBEHHBIM COCTaB
pPa3JIMYHBIX BEILECTB: PACMO3HABATH OMNBITHBIM MYyTEM XJOPHU/I-,
Opomun-, wuomua-, KapoObonar-, ¢Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI MU3YYEHHBIX METAJUIOB,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE ONEpAIMd MBICIUTEIBHON AEATEIbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHWE, OOOOIICHWE, CHUCTEMAaTU3AIHIO,
BBISIBJICHUE TTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3yUYEHUSI CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKlHi, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HAHMs — HAOIIOACHHUE, N3MEPEHHE, MOJICIUPOBAHKE, IKCIICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMmeHnoBaHue KoJunyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PecypChl
MporpaMmMabl padoTbI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaXKHas
11 00J1acTh €CTECTBO3HAHUS 5 5 bubmuorexa [JOK
' U [IPaKTHIECKOU https://m.eds00.ru/7f41837c
JIeITCIIbHOCTH YEIOBEKA
BelecTBa 1 XuMu4eckue bubmuorexa [JOK
1.2 15 1 .
peakuuu https://m.eds00.ru/7f41837¢c
Wroro no pazaeny 20
Pa3nen 2. BaxkHeiime npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bu6muoreka [IOK
' [ToHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c
59 Bonopoa. ITonstue o 8 1 bu6muoreka [JOK
' KHCIIOTax U COMAX https://m.edsoo.ru/7f41837¢c
53 Bopna. Pacteopsl. 5 1 1 bu6auoreka IJOK
' [TonsiTHe 06 OCHOBAHHUSAX https://m.edso0.ru/7f41837¢c
OCHOBHBIE KJIACCHI BuG OK
2.4 HEOPraHUYECKUX 11 1 1 nommoreka I

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

Htoro mo pazneny 30

Pa3zgea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenune aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XHUMHUYECKHX DJIEMEHTOB 7
J. 1. MeHaeneena.

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Crpoenue aToma

XHUMHUecKas CBSI3b.

39 OKUCIUTENBHO- 8 5 bubmuorexa [JOK
' BOCCTaHOBUTEIIbHEIC https://m.edso0.ru/7f41837¢
peakiuu
bubmuorexa [JOK
14
TOTO TI0 paspeiy 15 https://m.edso0.ru/7f41837c
PeszepBHOE BpeMms 3 bu6mmoreka [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE 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

HaumeHnoBanue KounvecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHnTpoJibHbIE IIpakTH4eckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pa3nen 1. BemecTBO 1 XMMU4YeCKHe PeaKIuH
[ToBTOpEHME U
11 yrayOneHue 3HaHUM 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3JieliOB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHBIC
12 3aKOHOMEPHOCTH 4 bubmorexa [IOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEAKITHIA
DIIEKTPOTUTHICCKAs
13 IUCCOLMAIIHS. 3 1 1 bu6nunorexa [IOK
' XUMUYECKUE PEAKIIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Wroro no pazaeny 17
Pa3znen 2. HemeTasluibl U MX COeTMHEHMSI
OO0mas XxapakKTepUCTHUKA
B P P bubmorexa [JOK
2.1 XHUMUYECKHX DJIEMECHTOB 4 1
https://m.edso0.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO01mas xapakTepuCTHKa
99 XHUMUYECKHX DJIEMECHTOB 5 bubnunorexa LIOK

VIA-rpynmnel. Cepa u e€
COCIMHEHUS

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

OO01as xapakTepuCTHKA

53 XHMUYCCKHX DJICMCHTOB 7 bu6nunorexa LIOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoOeTMHECHUS
OO01as xapakTepuCTHKA
XUMHYECKHX 3JIEMCHTOB Eus 10K
noIMoTeKa
2.4 IVA- .
rp}:HHH yraepox 8 https://m.edsoo0.ru/7f41a636
KPEMHUH B UX
COCIMHEHUS
Wroro no pazueny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO0mue cBoicTBa 4 bu6mmoreka IIOK
' METAJLIOB https://m.eds00.ru/7f41a636
3.9 Baxkueiime MeTaisl 1 16 bubmnoreka IIOK
' WX COEIUHEHUS https://m.edso00.ru/7f41a636
Hroro no pazgeny 20

Pa3nen 4. Xumus n oKkpy:kawomasi cpeaa

41 BemectBa u matepuansl B 3 bubnuotexa [JOK
' JKU3HH YeJIOBEKA https://m.eds00.ru/7f41a636
Wroro no pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'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
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
Hara undgpoBbie
n| Tema ypoka KounTtpoJbHbie IIpakTuyeckue
Bcero U3yYeHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsbl
n
[Ipenmer xumuu. Ponp xumuu B bubnuoreka [IOK
1 JKU3HM 4esoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIECTBA 0Oc
bubmuorexa [JOK
[TonsTHe 0 MeToAax MO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHH
7e
[TpakTuyeckas padora Ne 1
bu6mmoreka [IOK
«ITpaBuna paboTsl B 1abopaTopuu
3 . 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIEHUS C dc
71a00paTOPHBIM 000PYIOBAHUEM T
bu6nmoreka [JOK
YucTele BemecTsa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOblI pa3aeneHus cmece ca
[TpakTuyeckas paGora Ne 2 bubnnorexka [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHMCTKH MTOBAPEHHOM COJIN)» c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢



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

XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuorexa [JOK
7 (CMMBOJIBI) XMMHUYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB 2
bubmuorexa [JOK
8 [IpocTsle U ClOXKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSHCTBA COCTaBa
BelIeCcTB. XUMHU4ecKas popmyia bubmorexa HOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB .
XUMHAYECKHX 3JICMCHTOB -
OTtHOCHUTENbHAs aTOMHAs Macca. bubnuorexa [JOK
11 | OtHocuTenbHasE MOJIEKYISIpHAs https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 105151 XUMHAYECKOTO bubmorexa [JOK
12 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COEIMHEHUH Oc
bu6nmoreka [JOK
KomnuectBo BemecTBa. Mob.
13 JHIECTEO BEMCCTR e https://m.edsoo.ru/ff0d52
MousipHas macca
30
dusznyecKknue 1 XUMHIECKHE bubmorexa [JOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKast PEaKIIHs R
15 IIpu3Haku U ycioBuUs MPOTEKAHUS bubnnorexka [JOK

XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.ru/ff0d3a



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

16

3aKOH COXpaHEHHUs MacChl

bu6mmoreka [IOK

16 | BemecTB. XuMHUYECKHE https://m.edsoo.ru/ff0d3b
ypaBHEHHUS 88
Beraucnenus koinuecTBa, MacChl bubmuorexa [JOK

17 | BewmecTBa o ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKHUX PEaKIIHi 08
Krnaccudukanus XuMHIECKUX

eakuuil (CoeqMHEHUS bubmorexa [JOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHUs1, 3aMEIICHHUS, 4
oOMeHa) B
M. B. JIoMOHOCOB — y4&HBIH- bubnnoreka [JOK

19 | osuuumknoneauct. O600mEeHNE U https://m.edsoo.ru/ff0d40
CUCTeMaTH3alusl 3HAaHUH c4
KonTponbnas padora Nel no teme bubnuoreka [IOK

20 | «BemiecTBa M XUMUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Boznyx — cmecsk razos. Cocras bu6nmoreka [JOK

21 | Bo3zmyxa. Kucnmopon — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
Ou3nyecKkue 1 XUMHIECKHe
CBOMCTBA KHCIOpOAa (peaKInu bubmorexa LOK

22 P P https://m.edsoo.ru/ff0d46
okucienus, ropeaue). [lonstue 14
00 okcHuaax =

93 CriocoOsI motyueHus: KUCIopoa bubnmoreka [JOK

B JJaboparopuu u

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IpOMBILIEHHOCTH. [IprMeHenue
KHCII0pOJa

TennoBoit 3¢ hext xumMuaeckoit
peaKIyu, OHATHE O

bu6mmoreka [IOK

24 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
DK30- U DHAOTEPMUYECKUX 90
peaknusx
TormmmBo (HedTh, Yroib U METaH). bubnnoreka [JOK

25 | 3arpsi3HEHHE BO3ayXa, CIOCOOBI https://m.edsoo.ru/ff0d4c
€ro IpeJIoTBPaICHHUs 4a
[IpaxTuueckas padora Ne 3 o
teme «lloydenue u codupanue bubmnorexa [IOK

26 v P https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 5
CBOICTBY =
Bomopon — anemeHT u npoctoe bu6nmoreka [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ffod4d
pHpoOJIEe do
dusnueckne U XUMUYECCKHE bu6nmoreka [JOK

28 | cBoiicTBa Bogopoxaa. [lpumenenne https://m.edsoo.ru/ffod4d
BOZOpOZA do

bu6nmoreka [JOK
29 | TlonsATHE O KMCIOTaX U COJAX https://m.edsoo.ru/ff0d50
d2

Crioco0BbI ITOJTyYeHHs BOJOPOJa B bubmmorexa [IOK

30 i HOPOL https://m.edsoo.ru/ffod4d

naboparopuu

do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[IpakTuyeckas padora Ne 4 o
teme «[lomydenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOZIOPOJIa, H3YYCHHE €TI0 )
CBOICTBY -
N N bubnmoreka [JOK
M 0 .3
32 OIVIPHDIT ODBEM Ta30B. SAKOH https://m.edsoo.ru/ff0d54
ABorazipo %
Brruuncienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a o €ro N3BECTHOM Bubmzorexa LIOK
33 Y https://m.edsoo.ru/ff0d55
KOJ'II/ILIGCTBy BCIIeCTBA NIIN ao
00BEMY o
Brruncienus 006EMOB ra3os I10
ABHEHMIO PEAKIIMNA HA OCHOBE Bubmzorexa LIOK
34 yp "p N https://m.edsoo.ru/ff0d57
3aK0HA 00BEMHBIX OTHOILIEHUI 08
ra3oB T
dusnueckre U XUMHUYECKHE Brbmmozexa [IOK
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78
. bu6mmoreka [IOK
CocraB ocHoBanuii. [Toustue 00
36 https://m.edsoo.ru/ff0d59
WH/IUKATOpax 02
Bopna xak pacTBOpuUTEIb.
HaCBI CHHBIC U HCHACBIIIICHHBIC BH6HHOTeKa HOK
37 = hittps://m.edsoo.ru/ffodsh
pacTtBopbl. MaccoBast 10Jist 40
BEIIIECTBA B paCTBOPE o
38 [IpakTuueckas padora Ne 5 o bubnuorexa [IOK

teMe «[Ipurorosienne pacTBOpoB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C OIpeAeIEHHON MacCOBOM J10JIEr
PacTBOPEHHOTO BEILIECTBAY»

ba

KontponbHas padota No2 o teme

bubmuoreka [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
bu6mmoreka [IOK
OKcupl: coCcTaB, KiIacCUpUKaIUs,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyyenue u xXumMu4eckue bubnnorexa [HOK
41 | cBoOMCTBa KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
OcHOBaHUS: COCTaB bubmorexa LIOK
42 ' ’ https://m.edso0.ru/ff0d67
KJIacCU(UKAINs, HOMECHKIIATypa ca
bubmuorexa [JOK
[Tonyuyenue u xummdeckne
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBaHMIA ca
bu6mmoreka [IOK
KwucmoTsr: cocTas,
44 https://m.edsoo.ru/ffOdfee
KJ1accuukanus, HOMEHKIJIaTypa 5
[Tonyuyenne u XuMUYECKHE bubmorexa HOK
45 uyq https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCJIOT )
Comnu (cpeqnue): HOMEHKIIATypa, bubmuorexa [JOK
46 | crmocoObI MOTYYCHMUS, https://m.edsoo.ru/00ad94
XMMHUYECKHE CBOMCTBA 74
47 | Tlpaktuueckas padora Ne 6. bubnnorexka [JOK



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

Pemenne skciepuMEHTAIBHBIX
3aj7a4 1o Teme «OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN )

https://m.edsoo.ru/00ad9b
7c

['enernueckas CBsA3b MEKIY

bu6mmoreka [IOK

48 | kimaccaMu HEOPTaHUYECKHX https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
O000I11IeHIE U CUCTEMATU3AIUS Bubmiorexa ITOK
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padorta Ne3 no teme bubnuoreka [IOK
50 | "OcHoBHBIE KJIaCCHI https://m.edso0.ru/00ad9e
HEOPraHUYeCKUX CoeqMHEHUN" la
[TepBbie OMBITKH
bubmuorexa [JOK
KJIACCU(UKAIIUN XUMUYECKUX
51 https://m.edso0.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmax fa
CXOJHBIX 2JIEMEHTOB o
[Tepuonnueckuii 3aKOH U
bu6nmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edso00.ru/00ada5
XUMHUYECKUX djieMeHToR /I, 1. 2
Menneneepa B
bu6mmoreka [IOK
53 | Ilepumonsl, rpynmsl, MOATPYIIIHI https://m.edsoo.ru/00ada5
2c
bu6mmoreka [JOK
Crpoenne atomoB. CocTaB
54 https://m.edsoo.ru/00ada3

ATOMHBIX AICP. H3o0Tombl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue 3J1eKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
[Tepuonuueckoii cucremsi /. U. be
Menpeneena _
XapakTepucTuka XMMHUYECKOTO
bu6mmoreka [IOK
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepuonuueckoii cucreme /1. U. 24
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuorexa [JOK
3aKOHA JIJI Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. 1. MengeneeB — 6e
Y4€HBIM, EAAror U rpax1aHuH -
PesepBubiil ypok. O000IIEHIE U
P P o bubmuorexa [JOK
cHCcTeMAaTH3aIus 3HaHUH /
58 . https://m.edsoo.ru/00adb3
Bcepoccuiickas npoBepouHas 3c
pabota 3C
KonTponbnas padota Ne4 no teme
bu6nmoreka [JOK
«CTtpoeHne aroMa. XuMU4IecKast
59 . https://m.edsoo.ru/00adb4
cBs13b» / Beepoccuiickas 86
MpoBepoyHas pabora _
bu6mmorexa [IOK
DNeKTpOOTPULIATETbHOCTh
60 https://m.edsoo.ru/00adaa
aTOMOB XMMHUUYECKHUX DJIEMEHTOB b3
bu6mmorexa [IOK
61 | HMonuas xumMu4deckas CBSI3b https://m.edsoo.ru/00adac
34
62 | KoBaseHTHas mospHAS bubnmuotexa [JOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

XUMHNYCCKas CBA3b

https://m.edsoo.ru/00adaa
b8

KoBanenTHas HEIOJIsIpHasd

bubmuorexa [JOK

63 1 https://m.edsoo.ru/00adaa
XAMHUYECKas! CBI3b b3
bu6mmoreka [IOK
64 | CreneHn OKUCIEHUS 1 https://m.edsoo.ru/00adae
28
OKuCIUTENbHO- bubmnorexa [IOK
65 1 https://m.edsoo.ru/00adb0
BOCCTaHOBUTEIIbHBIC PEAKIIHH 26
bubmuorexa [JOK
66 | Oxwucaurenu U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
PesepBusblii ypok. O0001IEHNE 1
CI/ICTI;)MaTI/IS:EI/IH 3HAHUH 10 TEME Brbmmozexa [OK
67 1 https://m.edsoo.ru/00ad9c
«Ctpoenne aToma. XuMudeckas b2
CBSI3b» b2
. bu6nmoreka [JOK
P . O000O1IeHne
68 CCPBHDI YPOK © ?I naen 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTH3alUs 3HAHUI o6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

OCHOBHBIX Pa3/IeioB Kypca
8 Kmacca»

Ne KonuyecTBo yacos
DJIEeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIe
/ padoThI padoThI
pecypcsbl
n
[Tepuoanyueckuii 3aK0H.
bu6mmoreka [IOK
Ilepuonnueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEMEHTOB []. o
U. Menneneesa }
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
M3MEHEHUHU CBOMCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHUYECKHX 3JIEMEHTOB 5
MIEPBBIX TPEX MEPUOIOB B
Knaccugukanus u bubnnoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Bunpl xumMuiueckou CBSI3U U bu6mmoreka [IOK
4 THUIIBI KPUCTAIUIMYECKUX 1 https://m.edsoo.ru/00adbac
peImEToK 6
KonrtponsHas padora Nel
no treMe «IloBTOopenue u
5 yri1yOieHre 3HaHu| 1 1



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

Knaccudukanus bubnnoreka [HOK
6 XUMHUUYECKHUX PEAKIUH 110 https://m.edsoo.ru/00adbch
Pa3IMYHBIM MMPU3HAKAM 0
ITonsiTHE O CKOPOCTH
XUMHYECKON peaKkuu Bubmorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IlousTHE O TOMOI€HHLIX U X
TeTEPOreHHBIX PEAKIIHIX -
ITonsgaTue 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
bubmuoreka [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKkIuu 1 c
[OJIOKEHUE XUMUYECKOTO -
paBHOBECHS
OKHCIUTEIIBHO- bu6mmoreka [IOK
9 BOCCTAHOBUTEIbHBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanyu. CHIbHBIE U 8
CI1a0bIe ANEKTPOIIUTHI -
bu6mmoreka [IOK
HNonHble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakiui
8
XUMHYECKHE CBOUCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpeJCTaBICHUN 00
IIEKTPOJINTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconranuu

XUMHYECKHE CBOUCTBA

coJieii B cBETE bubmuorexa [JOK
13 | mnpencraBieHmit 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIACCOILMAIIAN
bubmuoreka [JOK
[TonsiTHe 0 TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmete i bubmuorexa [JOK
15 . https://m.edsoo.ru/00addd1
cUcTeMaTu3aIus 3HAaHUH )
[TpakTuueckas paborta No 1.
bu6mmoreka [IOK
«Pemenne
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBHBIX X
3a71a9» -
Konrtponbnas padora Ne2
10 TeMe
bu6mmoreka [JOK
«INEKTPOIUTUYECKAS
17 https://m.edsoo.ru/00addec
JIUCCOITUAITHS. 0
XHUMHUYECKUE PEAKIINN B B
pacTBopax»
OOmas xapakKTepuCTHKa
P P bubmuoreka [JOK
TraJlIoreHOB. XUMHUYECKHUE
18 - https://m.edsoo.ru/00addfe
CBOMCTBA Ha IIpUMEpe 5
XJIopa B
19 | Xnoposomopon. ConsiHast bubnnorexka [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJI0Ta, XUMHNYCCKHUEC
CBOMCTBA, IIOJIy4CHHUE,
IpUMEHEHHE

https://m.edsoo.ru/00adel10
4

[TpakTuyeckas padora Ne 2
1o teme «Ilomyuenue

bu6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTBHI, g
M3y4EHHE €€ CBOUCTBY» a
Brrancaenus mo
PaBHEHUSIM XUMUYECKUX bubmmorexa [IOK
21 Y . https://m.edso0o.ru/00ade48
peaKkIui, eciivi OANH U3 3
PEareHTOB JIaH B U30BITKE B
bu6mmoreka [IOK
OO0m1as XxapakTepuCcTUKa
22 https://m.edsoo.ru/00ade64
anemeHToB VIA-rpynms N
AmoTponHbie
MOIU(PUKAIIUN CePBI.
¢ P N bubmuorexa [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. N
XHUMHYECKHE CBOMCTBA -
cepbl
CepoBoaopoj1, CTpOEHHUE, bubmuorexa [JOK
24 buznyecKkue 1 XuMUYECKHE https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcuasl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edsoo.ru/00adea2

XUMHUYCCKUC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIIUH,
JIS)KAIe B OCHOBE

MPOMBIIIIEHHOTO CII0c00a bubnmoreka [JOK
26 | moJy4eHHS CEpHOU https://m.edsoo.ru/00adec8
KHUCIIOThI. XUMUYECKOE a
3arpsi3HEHUE OKPY Karolei
CpeIbl COCTUHECHUSIMU CEPhI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 | nonu BBIXOJA MPOAYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO01mas xapakTepuCcTHKa
371eMeHTOB VA-Tpymiibl. bubnnorexa [JOK
28 | A3oT, pacnpocTpaHECHHE B https://m.edsoo.ru/00adeea
npupoe, Gu3nYecKue u 6
XMMHYECKHUE CBOMCTBA
AMMHaK, ero pusnveckne bubnnoreka [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJTy4YeHHUE ¥ PUMEHEHHE 4
[TpakTuyeckas padora Ne 3
no Teme «l[lomyuenue bubmorexa HOK
30 i https://m.edsoo.ru/00adf18
aMMUaKa, H3yuyeHHue ero 0
CBOMCTB» =
A30THas KucoTa, e bu6mmorexa [IOK
31 | ¢usnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
bubnmnoreka [JOK
32 Hcnons3oBanre HUTPATOB 1

https://m.edsoo.ru/00adf51



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

Y COJIE aMMOHMUS B
KaueCTBE MUHEPATbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKpY Karolei
Cpelbl COeTMHEHUSIMU
azoTa

[e0)

®docdop. Oxcua pochopa
(V) 1 dpochophas kucora,

bu6mmoreka [IOK

33 https://m.edso00.ru/00adf68
buznyecKkue 1 XUMUYECKHE N
CBOIICTBa, MOJIy4YEeHUE B
Hcnonb3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenuil. 3arps3HeHHe https://m.edsoo.ru/00adfc2
PUPOIHON cpeabl 0
docharamu
Yraepon,
bu6mmoreka [IOK
35 | Pactpoctparienue s https://m.edsoo.ru/00adfd9
npupoe, Gu3nYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcupsl yriaepoaa, ux
bu3nueckrue 1 XUMHUYECKHE bubnnorexka [JOK
36 CBOMCTBA. DKOJIOTMYECKHUE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcuzom yriepoaa (1V)
VYronbHas KucaoTa u eé€ bubmorexa HOK
37 https://m.edso0.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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[lepBoHavasibHBIEC TOHSATHUSA
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HaIpsHKEHUH METAJLIIOB h
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PEareHTOB COJCPIKUT
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METAaJIJIOB 3
bu6mmoreka [IOK
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2
OKCHIBI U TUAPOKCHUIBI bubmmorexa [TOK
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBbI

8 KIIACC
Kon N .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUsI 0CHOBHOI 00pa30BaTe/IbHOI POrpaMMbl
MPOBEPHEMOTO OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 ITo Teme: «IlepBoHaUaIbHBIE XUMHUUECKUE TOHITHS
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHUHA: aTOM, MOJICKYJd, XUMHUYECKHH 3JIEMEHT, MPOCTOE
BELIECTBO, CJIOXKHOE BEIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOJHAs), BAJECHTHOCTb, OTHOCHTENbHAs
aTOMHasi W MOJIEKYJISIpHas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJSpHas Macca, MaccoBas J0Jis
11 XUMHUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIM 00BEM, XUMUYECKasl peaKIlus, KiacCu(puKanus peaxKiiuii:
peaKiuu COEAMHEHHUs, pEeaKUUu pa3joXKEeHUs, pPEaKIUH 3aMelIeHMs, peakuuu oOMeHa, 1JK30- H
SHAOTEPMHUUYECKUE PEAKIUH, TETJI0BON 3((EKT peakuuu, pacTBOp, MaccoBasi A0Js BellecTBa (IIPOLIEHTHAs
KOHIEHTpalUs) B pacTBOpPE
12 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATHI U MPUMEHATH ITH MOHITHS MIPU OMUCAHUU
' BEILIECTB U UX NPEBPALLCHUN
13 WCIIOIh30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJISi COCTaBJICHUs] (POPMYII BEIIECTB W YPAaBHEHHH XUMHUYECKHUX
' peakuuii
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOTO
' y4eHus1, 3aK0Ha ABOrazpo
1.5 OTIPEETISATH BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSIMHEHMSIX




KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHYCCKUEC PCaKIUH (HO 4YuClly U COCTaBy Y4YacCTBYIOIIMUX B PCAKIMUH BCUICCTB, IIO

1.6
TertoBoMYy 3D deKTy)
1.7 BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BELECTB
1.8 BBIYMCIISITH MAaCCOBYIO JIOJIO XUMHUYECKOTO AJIeMEHTa 10 (popMylie COeAMHEHUS,
1.9 BBIYUCIIATH MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE
110 MPUMEHATh E€CTECTBEHHOHAYYHbIE METOAbl TO3HAHUA — HAONIOACHUE, HW3MEpPEHHE, MOJICITUPOBAHHE,
' AKCIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )
2 [To Teme: «BakHeiiue npeACcTaBUTEIM HEOPTaHUUYECKUX BEILIECTBY
2.1 pacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MTOHATHI: OKCHJI, KUCIOTA, OCHOBaHUE, COJIb
2.2 OTIpEeAEIATH IPUHAUICKHOCTD BEUIECTB K OMpeIeIEHHOMY KJIacCy COSAMHEHUN 1o (popmyaam
2.3 KJ1acCu(UIIMPOBATh HEOPTAaHNYECKUE BEIIECTBA
24 XapaKTEePU30BaTh (OMHUCHIBATh) OOIINE XMMUYCCKHE CBOKMCTBA BEIICCTB PA3IMYHBIX KJIACCOB, MOATBEPIKIAs
' ONMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIMI
95 MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4eCTBEHHOIO COCTaBa, BO3MOKHOCTH
' MPOTEKaHU XUMUYECKHUX MMPEBPAILICHUHN B PA3JIMYHBIX YCIOBUAX
ClleIoBaTh TMpaBUaM TOJB30BaHUS XUMHUYECKOH MOCYAOH W J1ab0paTOpHBIM OOOpYIOBAaHUEM, a TaKXKe
MpaBWJIaM OOpaIlleHUs] ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSMHU IO BBIOJHEHUIO J1a00paTOPHBIX
26 XUMHUYECKHUX OIBITOB MO TMOJYYEHUIO U COOMpaHHIO Ta3000pa3HbIX BeIIeCTB (BOAOpOAA M KHCIOPOAA),
' MIPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJIEH PAaCTBOPEHHOIO BELIECTBA, IJIAHUPOBATH U
MPOBOJUTh XMUMHUYECKUE DKCIEPUMEHTHI IO PACHO3HABAHHUIO PACTBOPOB IIEJIOYEH U KHCIOT C MOMOIIBIO
WHIUKATOPOB (JaKkMyc, heHondTanert, MEeTUIOPAHXK U IPYTHE)
2.7 MPOBOJUTH PACYETHI IO YPABHEHUIO XUMUYECKON peaKInu
3 [To Teme: «llepuonmueckuit 3axoH u [lepronnueckas cucrema xumudeckux sneMeHToB /[, . Menneneena.

CTpOCHI/Ie aTOMOB. XHMHUYECKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pCaKkmmn»




PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TOHSATUH: AP0 aTOMa, 3JIEKTPOHHBIA CIOW aroma, aTOMHas
3.1 opbuTanp, paauyc aroma, XHUMHUYECKas CBS3b, MOJSpHAas U HENOJspHAas KOBAJIEGHTHAs CBS3b,
ANEKTPOOTPHULATEILHOCTh, HOHHAS CBS3b, HOH, KATUOH, AaHUOH, CTENICHh OKUCIICHUS
3.2 KJ1acCU(UIIUPOBATh XUMUYECKHE HIIEMEHTHI
ONMCHIBATh M XapakTepu3oBaTh TaOnuuHyo (opmy Ilepuoanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
3.3 pasznuuaTh TMOHATHUS «rjaBHas moarpynmna (Arpynma)» u «mobdounas noxarpymnmna (brpymma)», «Mamsiey» u
«OOIBIINEY TIEPUOJIbI
packpeiBaTh cmbica  [lepuonnueckoro 3akonHa J[.M. MeHneneeBa: HEMOHCTPUPOBATH MOHUMAHHUE
3.4 MEPUOJINYECKON 3aBUCUMOCTH CBOWMCTB XMUMHYECKUX 3JIEMEHTOB OT HX NOJIOKEHUS B Ilepmommyeckoit
cucTeMe
COOTHOCUTh 0003HaueHHs, KOTOpble umMerorca B Tabmune «llepuommyeckass cucTteMa XHUMHUYECKUX
3.5 anemenToB J[.M. MeneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB XMMHYECKHX AJIEMEHTOB
(cocTaB u 3apan sApa, 00IIee YUCIO SJIEKTPOHOB M PACIPEIEIICHNE UX 110 JIEKTPOHHBIM CIIOSIM)
3.6 OTIPEETSATH CTEIEHb OKUCICHUS SJIEMEHTOB B OMHAPHBIX COSIMHEHMSIX
3.7 OTIPEICIIATH BUJ| XUMUYECKOW CBS3H (KOBAJICHTHAS Y MOHHAS) B HEOPTAHUYECKUX COCTMHCHUSIX

9 KUIIACC

Kon nposepsiemoro

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl

pe3yJbTara OCHOBHOI0 00111er0 00pa30BaHUA
1 ITo Teme: «BemecTBo 1 XUMUYECKasT PEAKIIUSD)
11 pacKpbIBaTh CMBICI OCHOBHBIX XHMMHUYECKHUX TMOHSATHH: pacTBOP, JJIEKTPOJUTHI, HEIIEKTPOIUTHI,

QJICKTPOJIUTHYCCKAA AUCCONMAlMA, PCAKIIMU HNOHHOI'O 06MeHa, KaTaJm3aTop, XUMHUYCCKOC PAaBHOBCCHUC,




06paTI/IMBIe u HeO6paTI/IMBIe p€aKknuu, OKHCIHUTCIbHOBOCCTAHOBUTCIIBHBIC PEAKIUHU, OKHCIHUTECIIb,
BOCCTAHOBUTECIIb, OKHCJICHHEC KW BOCCTAHOBJICHHUE, aJlJIOTPOIIU:, aM(i)OTepHOCTB, XHUMHUYECKasA CBA3b
(KOBaJ'IeHTHaH, HOHHas, MeTaJ'IJ'II/ILIeCKaH), KpuUCTAJLINYCCKasa peméTKa, CILIaBbl, CKOPOCTb XHUMHYECKOM

peakuum
12 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHSATHH M TPUMEHSATH OTH IOHSATHS MPU
' OIMCAHUH BEIIECTB U UX MPEBPALICHUI
13 COCTaBJISITh yPAaBHEHHS JJICKTPOJUTUYECKOW IMCCOIMALMKM KHCIIOT, INEJIOYeH W COJIel, IOJIHBIE H
' COKpalIEHHBIC YPAaBHEHUS pEaKIMii HOHHOTO OOMeHa
14 pacKpbBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIILHBIX PEAKIUN IOCPEICTBOM COCTABJIICHUS
' 3JIEKTPOHHOTO OalaHca STHX peaKiuii
1.5 IPOBOJIUTH PACUYETHI 0 YPABHEHUIO XUMHUYECKOM PeaKIIuu
2 ITo Temam: «Hemeraiisl u ux coeuHEeHUs» U «MeTaibl 1 UX COSANHEHUS
XapaKTepu3oBaTh (OMUCHIBATH) OOIIME M CHCIMDUISCKUE XUMHUYCCKUE CBOMCTBA MPOCTBIX U CIOKHBIX
2.1 BEILIECTB, MOATBEPXKIAs OMUCAHNE TPUMEPAMU MOJICKYJISIPHBIX M HOHHBIX YPaBHEHHUI COOTBETCTBYIOIINX
XUMUYECKHUX PeaKni
22 COCTaBJISITh YpPaBHEHUS PEAKIH, MOATBEPIKIAAIONIMX CYIIECTBOBAHWE TE€HETHYECKOW CBS3H MEXIY
' BEIIECTBAMH PA3INYHBIX KJIACCOB
23 NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHHUS, BO3MOXXHOCTH MPOTEKAHHS
' XMUMHYCECKHUX MPEBPAICHUHN B PA3TUYHBIX YCIOBHSIX
CIIe/IOBATh MPaBUIIaM TOJIb30BAaHHUS XMMUYECKOW MOCynol W 1abopaTopHBIM 00OpYIOBaHUEM, a TaKXKe
24 npaBUJiaM OOpalIeHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMSIMU IO BBITTOJTHEHUIO JIAOOPATOPHBIX
' XMMHYECKUX OIBITOB MO MOJYYECHHIO M COOMPAaHHIO Ta3000pa3HbIX BEIICCTB (aMMHAKa U YTIIEKHCIOTO
rasza)
2.5 NPOBOJIUTh PEAKIIMHU, MOATBEPKIAMONINE KAYSCTBEHHBI COCTAB PA3JIMYHBIX BEIIECTB: PACIO3HABATH




OTBITHBIM MYTEM XJIOpUA-, OpoMuUJ, MoauA, kapOoHat, docdat, cuiukar, cyiabdar, THAPOKCUANOHBI,
KaTHOHbl aMMOHHS, HOHBl HM3YyYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPraHUYECKUX BEIIECTB

3 ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar
3.1 pacKpbIBaTh CMBICI OCHOBHBIX XuMudeckux nousituid: [1/IK Benjecrsa; Koppo3ust METaIoB
IIPUMEHATH OCHOBHBIC OIIEpPalMy MBICIUTEIBHON JEATEIIBHOCTH — aHAJIU3 W CUHTE3, CpPaBHEHHUE,
3.9 00001IeHNe, CHCTEMAaTH3alUIO, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — JJISI M3YYCHHS CBOWCTB

BCIICCTB U XUMHUYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCTOABI ITO3HAHUA — Ha6JIIOI[eHI/I€, HN3MCPCHUC,

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 [lepBoHavya/IbHBIE XUMUYECKUE TTOHATHUSA
11 [Ipenmer xumuun. Posib XUMHUM B )KM3HH YEJIOBEKA. XMMUA B cUCTeMeE HayK. Tena u BemectBa. @U3nyeckue CBOMCTBA
' BEUIECTB. ArperaTHOE COCTOSIHUE BEILIECTB
1.2 [TonsTre o MmeTogax mo3HaHus B XuMuu. UncTelie BemecTBa U cMecu. CriocoObl pa3aeneHus cMmecei
13 ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 3JIeMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U CIOKHBIE BEIIECTBA.
' ATOMHO-MOJIEKY/ISPHOE YUEHHUE
Xumudeckas (opmyrna. BajJeHTHOCTP aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTB.
14 OtHocuTenbHas aToMHas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHast Macca. MaccoBasi 10JIsI XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUH
15 KomnuectBo BemectBa. Monb. MonsipHass Macca. B3auMOCBSI3b KOJMYECTBA, MACChl M YUCA CTPYKTYPHBIX €IUHUIL
' BemiecTBa. Pacuérel mo popmynaM XuMHUYECKUX COSTMHEHUI
16 du3znueckue U XUMHYECKHUE SIBICHUS. XUMHUUECKasi peakiusi U €€ MpU3HaKU. 3aKOH COXPAHEHHUs MAacCChl BEIECTB.
' Xumudeckue ypapHeHus. Kinaccubukanus XUMHYECKUX peakinii (COeTMHEH S, pa3NIoKeHUs, 3aMeIIeHUs, 00MEHa)
XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYA0H, ¢ TpaBuaMu pabOThI B JIA0OpATOPUHU U IpHUEMaMHU
oOpameHusi ¢ JabOpaTOpHBIM OOOpYIOBAaHHWEM, HW3y4Ye€HHWE | ONucaHue (U3MYECKUX CBOWCTB 00pasioB
1.7 HEOPraHUYECKHUX BEIIECTB, HaOM0eHne (PU3NUYeCcKuX (TUIaBJIICHHE BOCKA, TasTHUE JIb/Ia, PACTHPAHHUE caxapa B CTYIIKE,
KUTNIEHUE ¢ KOHJEHCAIlMA BOABI) M XHUMHYECKHUX (TOpEHHE CBEYH, MPOKAIMBAHWE MEIHOW TPOBOJIOKH,
B3aMMOJICIICTBIE MeJa C KUCJIOTOH) SIBJICHMM, HAOMIOJACHHE M ONHUCAaHUE MPU3HAKOB TMPOTEKaHWUSI XMMHUYECKHX




peakmmii (pa3lioKeHHE caxapa, B3aUMOJICHCTBUE CEPHOW KHCIOTHI C XJOPHIOM Oapusi, pa3lioKEHHE THAPOKCHIA
menu(ll) mpu HarpeBanuu, B3auMojeicTBUE Xee3a ¢ pactBopoM conu Meau(ll), uzydenune cnocoOoB pas3iaeieHus
cMecel (C TOMOIIBI0 MarHuTa, GQUIbTPOBAHKE, BBIIAPUBAHNE, TUCTHILIALUS, XpoMaTorpadus), MpOBEICHUE OYNCTKH
MOBAPCHHOHN COJIM, HAONIOJICHHE M OIUCAHWE PE3yIbTaTOB IPOBEICHUS OIBITA, WUTIOCTPUPYIOIIETO 3aKOH
COXpaHEHHS MacChl, CO3/IaHUE MOJIEIel MOJIEKYJI (IIIapOCTEPHKHEBHIX )

Baxwnerinume npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucnopon — sjgemMeHT u mpocToe BeuiecTBo. HaxoxkeHue Kuciopoaa B
npupoae, pusnueckne U XuMU4Yeckue cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnopoaa. CrnocoObl
MOJIy4YeHHUsI KHUCTIOopoJa B JIabopaTOpUH M MpPOMBINUICHHOCTH. KpyroBopor kuciopoga B mpupoge. O30H —
IJIOTPOIHAS MOAUDUKAIINS KUCIOPOAa

2.2

TemmoBoit 3PPeKT XUMHUECKON pPEaKIi, TCPMOXUMHUUYCCKUE ypaBHEHUS, DK30- U JHIOTCPMHUYCCKHE PEaKIIUU.
TorumBo: yross U MeTaH. 3arps3HEHUE BO3/lyXa, YCUIICHNE TAPHUKOBOTO d((ekTa, pa3pylieHre 030HOBOTO CIIOS

2.3

BO,I[OpO,I[ — QJICMCHT U IIPOCTOC BCHICCTBO. Haxoxnaenue BOAOpOZa B IIPUPOJIL, (I)I/I3I/I‘IGCKI/IG Hn XUMHNYCCKUC CBOﬁCTBa,
IMPUMCHCHUC, CIOCOOBI MOJIYUCHU . Kucaotel u conu

2.4

MossipHblii 00bEM ra30B. Pacy€Tbl 1o XUMHUECKUM YpaBHEHHIM

2.5

®dusnueckue CBOMCTBAa BOoAbl. Bojma kak pactBopurenb. PacTBopsl. HachlllleHHBIE M HEHACBIIICHHBIE PAacTBOPHI.
PactBOoprMoOCTB BelecTB B Boje. MaccoBast 10151 BEIIECTBA B pacTBOpe. XUMHUUECKUE CBOWCTBA BOAbI. OCHOBaHMUSL.
Ponb pacTBOpOB B NpHupoje U B KU3HHU yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HEHHE MPUPOAHBIX BOJ.
OxpaHa ¥ 04MCTKa MPUPOJHBIX BOJ

2.6

Knaccudukanusa neoprannueckux coeannennid. Oxcuapl. Knaccuduxamus okcuaos: coieodpasyromnirue (OCHOBHBIE,
KHCIIOTHBIE, aM(pOTepHBIE) U HecoleoOpasywmue. Homenknarypa okcunoB. OuU3nyecKkue U XMMHUECKHUE CBOWCTBA
okcuoB. [lomydyenne okcuioB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHWI: WIENOYM W HEpacTBOpUMbIe ocHOBaHMs. HomeHKiaTypa OCHOBaHHUHU.

dusnyecKre 1 XUMHYECKHE CBOMCTBA OCHOBaHMM. [lonyyeHne ocHOBaHUI




2.8

Kucnorel. Knaccudukanus kucnor. Homenkiarypa kucioT. Ou3nYecKue ¥ XUMHUYECKHE CBOMCTBAa KUCIOT. Psin
aktuBHOCTH MeTauioB H.H. bekerosa. [lonydyenue kucinot

2.9

Comu. Homenknarypa cosieit. @uznueckre 1 XuMU4Yeckue cBoiicTBa cojeil. [lonmydyenue conei

2.10

I'enernueckas cBA3b MCXKIAY KilaCCaMU HEOPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUH HKCIEPUMEHT: KayeCTBEHHOE OIpENeIeHNEe COJICpKaHUs KHCIOpPOAa B BO3JyXe, IOIy4eHHE,
coOupaHue, pacro3HaBaHUE U U3yYCHHUE CBOWCTB KUCIOPOa, HAOII0IeHUE B3aUMOACHCTBUS BEIIECTB C KHCIOPOIOM
Y YCJIOBUS BOSHUKHOBEHHS U TIPEKPAIeHHUsI TOPEHUs (TI0XKapa), 03HAKOMJIEHUE ¢ 00pa3liaMu OKCUIOB M OITMCAHUE UX
CBOWMCTB, MOJy4Y€HUE, COOMpaHUE, pPaclo3HABAHHE W HM3YUYCHHE CBOMCTB BOJOpOJa (TOpPEHHE), B3aMMOJICHCTBHE
Bojopona ¢ okcuaoMm mernu(ll) (Bo3MOKHO HCIONB30BaHKME BHICOMATEPHANIOB), HAOIIOJCHHE OOpa3IOB BEIIECTB
KOJIMYecTBOM | MoOJb, HCClieoBaHME OCOOEHHOCTEH pAacTBOPEHHsI BEIIECTB C PA3UYHON PAaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MAacCOBOM JOJIEW PAaCTBOPEHHOIO BEILECTBA, B3AMMOJIECUCTBUE BOIBI C
MeTaJulaMH (HaTpUeM M KaJbliieM) (BO3MOXKHO HCIIOJb30BaHUE BUACOMATEPHAJIOB), ONPEICIIEHUE PACTBOPOB KHUCIOT
U IIeJ0Yel C TOMOIIBI0 MHIMKATOPOB, MCCIENOBaHWE O0Pa3IOB HEOPraHMYECKUX BEHIECTB PA3IUYHBIX KJIAcCOB,
HaOJI0ICHNE N3MEHEHUS OKPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIIOT H IIEJIOUEH, N3ydeHUE B3aMMOICHCTBHUS OKCHIA
meau(ll) ¢ pactBopoM cepHON KHCIOTBI, KHCIOT C METaUIaMM, peakUuid HeWTpalu3aluy, I[OoJydeHue
HEpAaCTBOPHMBIX OCHOBaHMiA, BBITECHEHHE OJIHOTO MeTaula JPYrdM M3 pacTBOpa COJH, pEIICHHE

OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TEME «BaxHeHIme Ki1accel HCOPTraHNYCCKUX COGﬂHHGHHﬁ)}

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH U HepI/IO,I[I/ILIeCKa}I CUCTEMa XUMHNYCCKHX 3JICMCHTOB I[I/I MeHpeneeBa. CTpOCHI/Ie aTOMOB.
Xummdeckas cBsa3b. OKHMCIUTENLHO-BOCCTAHOBUTEIbHEIC pCaKknnun

3.1

HepBHe IOIIBITKH KJ'IaCCI/I(l)I/IKaLII/II/I XUMHYECKHX 3JeMeHTOB. IIoHsATHE O rpymnmnax CXOAHbIX 3JICMCHTOB (H_ICJ'IO‘IHBIC u
IICJIOYHO3CMEIIbHBIC METAJIJIBI, I'aJIOTCHBI, MTHEPTHBIC FaSBI). 9JICMCHTBI, KOTOPBIC o6pa3yfoT aM(I)OTepHBIe OKCHIbI U
THUAPOKCUIBI

3.2

[Tepuonnueckuii 3akoH. [lepuognyeckas cucrema xumudeckux 3remeHToB /.M. Menneneesa. Koporkonepruoanas u
nmHHOTIepuoAHas (opmer [lepuonnueckoii cuctemsr xumudeckux siemeHToB [I.M. Menneneesa. Ilepuonsr u
rpynnbl. DU3UYECKUNA CMBICIT TOPSKOBOTO HOMEpa, HOMEPOB MEPUO/IA U TPYIIIIBI AJIEMEHTA




Crtpoenne atomoB. CocTtaB aToMHbIX snep. M3orombl. DnaekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI0UYEK aTOMOB
3.3 nepBbix 20 xumuuyeckux 3neMeHToB llepumoanyeckoi cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO
3JIEMEHTa Mo ero nosioxxeHuto B [lepuoauyeckoii cucreme .M. Menneneena
3aKOHOMEPHOCTH HM3MEHEHMsI pPaJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX W HEMETAIUTMYECKUX
3.4 CBOMCTB MO rpymnmnaMm u nepuojaaMm. 3HaueHue llepuoamueckoro 3axoHa u [lepuoandeckoil cuCTeMbl XMMHUYECKUX
9JIEMEHTOB JUIsl Pa3BUTHS HayKu U npakTuku. /.M. MenneneeB — yd€HbIN U rpak1aHUH
35 Xumuyeckass cBsizb. KoBajeHTHas (mOJNsipHAass M HEMOJIPHAs) CBSI3b. OJEKTPOOTPHUIATENLHOCTh XUMHUYECKHUX
' snemMeHToB. MloHHas CBs3b
36 Crenenp oxucnenus. OKHCTUTEILHOBOCCTAHOBHUTENIbHBIC peakiuu. [Iporecchl OKHUCIEHHST U BOCCTAaHOBJICHHS.
' OKUCIIUTENN U BOCCTAHOBUTENH
XUMUYECKUI IKCIIEPUMEHT: H3ydyeHHe o0pa3loB BELIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJACHCTBHE THIPOKCHIA
3.7 LMHKAa C PAacTBOpPaMU KHUCIOT U IIEJIOYEH, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIIBHO-
BOCCTAaHOBUTENbHBIX PEaKIUil (TOpeHue, peakiiuu pa3ioKeHUs, COSTUHEHHS)
9 KIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUA
1 BemecTBo 1 xummnueckas peakuus. [loropenue
[lepuonnueckuit 3akoH. Ilepuonuueckas cucrema xumuueckux snemeHToB /.M. MenaeneeBa. CTpoeHne aTOMOB.
1.1 3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB XMMHYECKUX JJIEMEHTOB IEPBBIX TPEX MEPHUOJOB, Kauusl, KaJIbLUUS U HUX
COEAMHEHHH B COOTBETCTBUU C MOJI0KEHUEM dJIEMEHTOB B [leproinueckoit cucteMe U CTPOCHUEM X aTOMOB
12 CtpoeHue BemecTBa: BUAbl XUMUYECKOU CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA
' OT THIA KPUCTAJUTMUECKOU PEmETKH M BUIa XUMUYECKOH cBsi3u. Kimaccudukamus 1 HOMEHKJIaTypa HEOPTraHUIECKUX




BCIICCTB (MC}KI[YHapOI[HaH u TpI/IBI/IaJ'IBHaH). XHUMHUYEeCKrEe CBOMCTBA BCIICCTB, OTHOCAIIUXCA K Pa3IMYHBIM KjlacCaM
HCOPraHN4YCCKUX CO@I[PIH@HPIIZ, TCHCTUYCCKAA CBA3b HCOPIraHNYCCKUX BEIICCTB

1.3

Knaccugukanus XuMHUECKUX peakluid MO pa3IMyHbIM MpU3HAKaM (IO YHCIY M COCTAaBY YYacCTBYIOIIUX B PEaKLUH
BEIIECTB, 0 TeIIOBOMY () (PEeKTy, M0 M3MEHEHHUIO CTETICHEeH OKHCICHHUS XMMHUECKUX AJIEMEHTOB, 10 00PaTUMOCTH,
[0 Y4YacTHIO KaTajlu3aropa). DK30- U JHAOTEPMUYECKUE pEaKLUU, TEPMOXUMHUYecCKHe ypaBHeHUs. [loHsTHE O
CKOPOCTH XMMUYECKON PEaKLUU

14

Ilonstne 00 06paTI/IMLIX u H606paTI/IMBIX XUMHUYCCKHUX PpCaKIUAX. IlonsaTHe O TOMOTE€HHBIX H T'CTCPOTICHHBIX
pPCaKIUAgX. IloHsTHE O XMMHMYECKOM PaBHOBCCHH. CDaKTOpBI, BJIIMAIOIIUEC Ha CKOPOCTb XUMHUYECKOM p€akuuu H
ITOJIOKCHUC XUMHNYCCKOI'O paBHOBCCHUA

1.5

OKI/ICJII/ITeJIBHO'BOCCTaHOBI/ITeHLHLIC peaKHI/II/I, BHGKTpOHHLIf/i 6aJIaHC OKI/ICJII/ITCJII)HO'BOCCTaHOBI/ITCHBHOﬁ peaKHI/II/I.
COCTaBJIeHI/IC ypaBHCHI/Iﬁ OKHUCIHUTCIBHO-BOCCTAHOBUTCIIBbHBIX peaKHI/Iﬁ C HCIIOJIB30BaAHUCM METOOa SHCKTpOHHOFO
Oastanca

1.6

TeopI/IH SHeKTpOHHTHq€CKOﬁ Auccounuanuu. SHGKTpOHI/ITH U HC3JICKTPOJIUTHI. KaTI/IOHLI, aHWOHBI. MexaHu3M
aucconranu BEIIECTB € PAa3JIMYHbBIMU BUAAMU XAMUYECKOU cBs3H. CTEIeHb JUcCoranmu. CuibHBIE U cla0bIe
QJICKTPOJIUTHI. Peaknuu wHOHHOTO obmeHa. YcioBus MMPOTCKAHUA peaKHHI’I HOHHOTO O6MeHa, INOJIHBIC U
COKpaH_IéHHBIe HOHHBIC YpaBHCHU peaKI_[I/Iﬁ. CaoiicTBa KHUCJIOT, OCHOBAaHHUM U COJIel B CBETE HpeI[CTaBJ'ICHI/Iﬁ 00
SHGKTpOHHTquCKOﬁ JAUCCOIMAaIIH. KauecTBeHHEIC PCaKIM Ha MOHBI. IlonsaTue o THAPOJIN3C colen

1.7

XUMUYECKUH OKCIICPUMCHT: O3HAKOMJICHHUEC C MOJACIIAMU KPUCTAJUIMYCCKUX peH_IéTOK HCOPraHNYCCKUX BCUICCTB —
METAJIOB U HEMCTAJIJIOB (rpa(i)I/ITa 151 aJ'IMaBa), CJIOXKHBIX BCIICCTB (xnopI/ma HanI/IH); HUCCICIOBAaHUEC 3aBUCUMOCTHU
CKOpPOCTH XUMHUYECKOU pCaknuuu OT BO3JICHCTBUSA Ppa3InYHBIX (I)aKTopOB; HUCCIICAOBAHUEC JJICKTPOIIPOBOAHOCTHU
pacTBOpPOB  BCHICCTB, TIpoLEcCa AucCCoOMaln KHUCIIOT, meno4e M cojeu (BO3MO)KHO HCIIOJIb30BaHUC
BI/IIleOMaTCpI/IaJIOB); IMPOBCACHUC OIIBITOB, WIUIIOCTPUPYIOMIUX IPU3HAKHW IPOTCKAHUA peaxunﬁ HOHHOr0 OOMEHa
(06pa3OBaHI/IC ocaaKka, BBIICIICHUEC Ia3a, O6pa30BaHI/IC BOIU:I); ONBITOB, WJUIIOCTPUPYIOIHUX MTPUMEPBI OKHCIUTCIIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKLII/Iﬁ (FOpCHI/Ie, pCaKknuu pa3jI0KCHUA, COC,[[I/IHCHI/I}I); pacnio3HaBaHUC HCEOPTaHUYCCKUX
BCIICCTB C ITOMOIIIBIO KAYCCTBCHHBIX peaKLIPII:I Ha MOHBI, pCHICHUC SKCIICPUMCHTAJILHBIX 3a/la4




HemeTamie! 1 ux COCANHCHUA

2.1

OOmiast xapakTepucTuka ranoreHoB. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIe CTENeHH OKHucieHuss. CTpoeHue
U (U3MYECKHME CBOWCTBA TMPOCTHIX BEIIECTB — TaJOTeHOB. XWMHUYECKHME CBOWCTBA Ha TNIpPHUMEpPEe XJjopa
(B3auMozielicTBUE € METaUIaMH, HEMEeTajulaMu, mieaodamu). XsopoBoaopod. ConsiHas KHUCIOTa, XMUMHUYECKHE
CBOMCTBA, IOJy4Y€HUE, NPUMEHEHHE. JlelicTBHE XJIOpa M XJIOPOBOJAOPOAA HA OpraHM3M 4elloBeKa. BakHeimmue
XJIOPUJIBI U UX HAXO0XACHNUE B IPUPOJIE

2.2

Obmas xapaktepuctuka s1eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOEGHHSI aTOMOB, XapaKTepHbIE CTENEeHU
okucinenusa. CTpoeHne U (uU3MUECKHE CBOMCTBA MPOCTBIX BELIECTB — KHUCIOPOAa U Cepbl. AJUIOTPOIHBIE
Moau(UKAMK KUCIOpoAa U cepbl. XUMHYECKHe CBOHCTBa cepbl. CepoBOIOpOA, CTpoeHUe, (QHU3UYECKHe Hu
XuMHUecKue cBoiicTBa. OKCUABI Cepbl KaK MPEICTAaBUTENN KUCIOTHBIX OKcHUIoB. CepHas KHCIOTa, PU3NYECKUE U
XUMHUYECKHE CBOMCTBa (00IIME Kak MpeICTaBUTENs Kilacca KUCIOT M crnenuduueckue). XUMUYECKUE PEeaKIHH,
JIeKaIMe B OCHOBE MPOMBIIIJICHHOTO croco6a moiyueHus: cepHoit kucnothl. [Ipumenenne. Conu cepHOM KUCIOTHI,
KauecTBEHHAas peakius Ha cyib(aT-uoH. HaxoxaeHue cepsl U €€ COeAMHEHU B MIPUPOoie. XUMUUECKOE 3arpsa3HeHHe
OKpY’Karollel cpeiibl COSAMHEHUSIMH Cephl (KUCIOTHBIC O, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPALLECHUS

2.3

O6miast xapaktepuctuka sneMeHToB VA-rpynmbl. OcoOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTENEHU
OKHCJIEHUsI. A30T, pachpocTpaHeHHE B MpHUpoje, (Pu3nueckne W XUMHUYECKHE CBOWcTBa. KpyroBopor azora B
npuposie. AMMuak, ero (GU3MYeCKMe W XUMHUYECKHE CBOWMCTBA, MONydeHHWE W npuMeHeHune. Coau aMMOHHS, HUX
(dbu3MYecKrue 1 XUMUUYECKHE CBOWCTBa, MpuMeHeHrne. KauecTBeHHast peakiivsi Ha MOHbI aMMOHUSA. A30THas KHCJIOTa,
e€ mosydeHue, PU3nuecKre U XUMHIECKUE CBOMCTBA (00IMe KaK MPeICTaBUTENs Kilacca KUCIIOT U CIeu(UIecKue).
Hcnonp3oBaHre HUTPATOB W COJIEH aMMOHHUSI B KAa4eCTBE MHUHEPAIBbHBIX YAOOpeHUH. XUMHUYECKOE 3arps3HEeHUe
OKpY KaIoIen cpeibl COeAMHEHUSIMHU a30Ta (KUCIOTHBIC JIOK/IU, 3arPSI3HEHUE BO3AyXa, ITOYBHI M BOJIOEMOB)

2.4

®ocdop, amnorponHsle Moaupukanuu Qocdopa, ¢usznueckue u xumudeckue cpoictBa. Oxcun ¢ochopa(V) u
¢dochopHas kucnora, pusMuecKue M XUMHUYECKUE CBOWCTBA, mosydeHue. Mcmonb3oBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX YI0OpeHHit




2.5

OOmast xapaktepuctuka 3j1eMeHTOB |V A-rpynmbel. OcoOEHHOCTH CTPOCHHUsSI aTOMOB, XapaKTEpHBIE CTEICHU
OKHCIICHHS. YTJIEpOJ, aUIOTPOIHbIE MOAM(DHUKALNKU, paclpOCTpaHEHHE B TPUPOAC, (QU3NYECKUE M XUMHUYCCKHUE
cBoricTBa. AncopOrus. Kpyrosopor yriepoma B mpupone. OKCHIBI yriepoja, WX (QU3UYECKUE M XUMHUECKHUE
CBOWCTBA, JICHCTBHE HA JKUBHIC OPTraHU3MbI, MIOJYYCHUE U MPUMEHEHHE. DKOJOTHYECKUE TPOOIEMBbI, CBSI3aHHBIC C
okcuaom yriepoaa(lV); rumoresa rio0aapHOTO MOTETUICHHUS KJIMMaTa; MapHUKOBBIA d(dekT. YroapHas Kuciora u
e€ conu, X (PU3NYECKHe U XUMUYECKHUE CBOWCTBA, MOJIyueHHE U TpuMeHeHne. KauecTBeHHAs: peakius Ha KapOoHaT-
noHsbl. Micnionp3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U CEITHCKOM XO035HCTBE

2.6

[lepBoHavasibHbIe TOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCIWHEHHUSX yriepoja (MeTaH, 3TaH, JTHJICH,
alleTUJIEH, 3TaHOJI, TJIMUEPUH, YKCycHas KucioTta). MIx cocraB u xumuueckoe ctpoeHue. [lonstue o 6Guonaornuecku
BRXHBIX BEIECTBAX: >KHpaX, Oelkax, YriIeBOoJax — M HMX POJU B >KH3HH 4YelOBeKa. MaTepuaabHOE EIUHCTBO

OpPra’Hn4Y€CKUX U HCOPraHNUICCKUX COGI{I/IHGHI/II;'I

2.7

Kpemuuii, ero gusuueckrie 1 XMMHYECKHE CBOWCTBA, MOydeHHuEe U mpuMeHeHne. CoeTuHeHNs] KpEMHUS B TIPUPO/IE.
O6mue npexacraBneHus o0 okcune kpemuus(1V) u kpemuueBoit kucinore. CUIUKAThI, UX UCIIOJIB30BaHUE B OBITY,
MEJIUIIMHE, TPOMBIIUICHHOCTH. BakKHEWIMe CTPOUTENIbHbIC MaTepHalibl: KepaMHKa, CTEKIIO, IEMEHT, OETOH,
xene300eToH. [Ipobrempl 6€30macHOro UCHOIB30BaHUS CTPOUTETHHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU

2.8

XUMHYECKUN DKCIIEPUMEHT: H3ydyeHHe OOpa3IOB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM KHUCIOTHI;
MIPOBEJICHNE KAueCTBEHHBIX peakUuid Ha XJOPUA-HUOHBI U HaONIO/IEHHWE TPU3HAKOB MX MPOTEKaHMS; OIBITHI,
oTpaxawlue (pU3n4eckrue M XUMHUYECKHE CBOICTBA TaJOT€HOB M UX COEAMHEHMH (BO3MOXHO HCIIOJIb30BAHHE
BHJIEOMATEPHAJIOB); 03HAKOMIJIEHHE ¢ 00pa3liaMu XJIOPHUIO0B (TAJIOTEHUIOB); 03HAKOMJICHHE ¢ 00pasiiaMu cephl U €&
COEIMHEHUSAMHU (BO3MOXKHO MCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB); HAaOIIOJEHHE Ipoliecca OOYyIrJIMBaHUs caxapa I0Jj
JeCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI; N3yYeHHE XUMUYECKUX CBOMCTB pa30aBiIeHHON CEPHOI KUCIIOTHI,
MPOBEJICHUE KaueCTBEHHOM peakIy Ha Cynb(aT-uoH M HaOJ0JIeHUE MpHU3HaKa €€ MPOTEKaHUs; 03HAKOMIIEHHE C
¢bu3myeckuMu CBOMCTBaMHU a3oTa, (pocdopa M ux coeamHeHUN (BO3MOMXKHO HCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
oOpasmamu a30THBIX U (PocopHBIX ymOOpeHHI; MOoNMydeHue, coOMpaHue, Paclo3HABaHUE M HM3YyUYCHHE CBOWCTB
aMMHaKa; MpPOBEJACHHE KayeCTBEHHBIX pEakIUil Ha HOH amMMOHUA U (ochaT-uOH W H3y4yeHUE TNPU3HAKOB HX

MPOTEKAHUs, B3aUMOJACHCTBHE KOHUEHTPUPOBAHHON Aa30THON KHUCIOTHI C MeEIbi0 (BO3MOXKHO HCIIOIb30BaHHE




BUJICOMATEPHAIIOB); U3YUCHHE MOJIENIel KPUCTAIUIMUECKUX PEeIIETOK anmasa, rpadura, QymiepeHa; 03HaKOMICHHE C
MIPOLIECCOM a/ICOPOIMU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM IPOTUBOrasa; MOJy4eHHE,
coOupaHue, pacrno3HaBaHUE M HM3YyUYEHUE CBOMCTB YIJIEKHCIOrO ra3a; MpOBEACHHE KayeCTBEHHBIX pEaKIuil Ha
KapOOHAT- ¥ CHJIMKAT-UOHBI M M3yYEHUE MPU3HAKOB MX IMPOTEKAHUS; O3HAKOMJICHHE C MPOIYKIUEH CHIMKATHOM
MIPOMBIIIJICHHOCTH; PeLICHHE SKCIIEPUMEHTANILHBIX 3a1a4 Mo TeMe «BajkHel e HeMeTalIbl U UX COeIUHEHUS»

Mertanisl 1 uxX COCIUHCHUA

3.1

O61ua;1 XApaKTCPUCTHKA XUMHNYCCKHUX JJICMCHTOB — MCTAJJIOB Ha OCHOBAHUKU HX IIOJIOKCHHUS B Hepnonnqecxoﬁ
CUCTEMC XHMHNUYCCKHX 3J3JICMCHTOB I[I/I MenjgeneeBa u CTPOCHHUA AaTOMOB. CTpO@HI/IC MeTaaiaoB. Mertannnyeckas
CBA3b U MCTAJNIMYCCKAA KPUCTAJIINYCCKAA peméTKa. BHCKTpOXI/IMI/I‘ICCKI/Iﬁ o2 i HaHpH)KeHI/Iﬁ MCTAJJIOB

3.2

dusnyeckue U XUMHUYECKUE CBOicTBa MeTayuioB. OOmue crnocoObl moiaydyeHus meramioB. [loHsTHe o koppo3uun
METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThl UX OT Koppo3uu. CruiaBbl (CTanb, YyryH, AIOPATIOMUHUN, OpOH3a) U UX

MIPUMEHEHHE B OBITY M IPOMBIIIICHHOCTH

3.3

U_[eJ'IO‘{HBIe MCTaJJIbL: IIOJIOXXCHUC B Hepﬂozu/mecxoﬁ CHUCTEMC XMMHNYCCKHUX 3JICMCHTOB I[I/I MCH,HCJICCBB.; CTPOCHHUC
HUX aTOMOB; HAXOKACHUC B IIPUPOJC. du3znyeckue U XMMHUYECKHE CBOMCTBA (Ha MMpUMEPC HATPHUA U KaJ'II/ISI). OKCI/II[LI
W TUAPOKCUBI HATPHUA U KaJIUS. HpI/IMeHeHI/Ie IIEJIOYHBIX METAIIOB U UX COCAUHEHUI

3.4

H_[eJ'IO‘IHO3eMeJ'II>HHe METAaJJIbl MAarHUi M KaJlbIIUii: ITOJIOKEHHUE B HepnonnquKoﬁ CUCTCMC XUMHNYCCKHUX JJICMCHTOB
Z[I/I MeHz[eJIeeBa; CTPOCHUC UX ATOMOB; HAXOKACHUC B IMIPHUPOAC. dusznueckrue U XUMHUYECKHE CBOMCTBA MarHus U
KanblMs. BaxkHeine coeTMHEHNS KalbIIHs (OKCI/I)I, THAPOKCHU, COJ'II/I). KeéctrocTh BOJbI 1 CITOCOOBI €€ YCTPAHCHUA

3.5

Amomunuii: onoxenue B Ilepuognueckoil cucreme xumuueckux 3ieMeHToB [[.M. MenpaeneeBa; cTpoeHue aroma;
HaxoxJeHue B mpupone. Pusndeckne M XUMHUYECKHE CBOMCTBA allOMUHMS. AMQOTEpHbIE CBOWCTBA OKCHAA M
THJIPOKCHU/IA ATFOMUHUS

3.6

XKenezo: monoxkenue B Ilepumommyeckoii cucreme xumuueckux siemeHToB .M. MeHnpaeneeBa; cTpoeHHE aToMa;
HaxoXxaeHue B npupozae. Gusnueckrue M XMMHUUECKHE CBOMCTBA xemne3a. OKcuabl, TuIpokcu bl u conu xenesa(ll) u
xene3a(lll), ux cocras, cBOWCTBa U OTyUEHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C O0pa3llaMM METAJJIOB U CIUIaBOB, MX (U3UYECKUMHU CBOWCTBAMU;




U3yYeHHE PE3y/IbTaTOB KOPPO3HH METaIOB (BO3MOXHO HCIIOJB30BAaHHE BHUICOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHIA KAJIBIUS ¥ HATPHS C BOAOH (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB); UCCIICIOBAHUE
CBOWCTB KECTKOM BOJIBI;, TpoIIecca TOPEHUs keje3a B KHCIopoJe (BO3MOXKHO HCIOJIb30BaHUE BUACOMATEPHUATIOB);
MPHU3HAKOB TPOTEKAHUSI KAUECTBCHHBIX PEaKIMi HAa HMOHBI (MarHuWs, KajbIlHs, aFOMUHUS, IUHKA, xkene3a(ll) u
xene3a(lll), meau(ll); HaGmrogeHUe W omMHMCaHWE TPOIECCOB OKpAIIMBAHUS IJIAMEHW HWOHAMHU HATPHs, Kaaus U
KaJblMst (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUAIIOB); HCCIEIOBaHHE aM(OTEPHBIX CBOKMCTB THUIPOKCHIA
AIIOMUHUSL U TUIPOKCHIA IWHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad 1Mo TeMe «BakHeWmme MeTaisl ¥ uX

COEUHEHUS»
4 XHMHMS M OKpYXKarolas cpeaa
HoBsle maTepuansl 1 TEXHOJIOTHU. BemecTBa 1 MaTepualibl B IOBCEIHEBHOM KU3HU Y€JIOBEKa. XUMUA U 30POBBE.
4.1 be3zonacHoe KMcnosib30BaHNE BEIIECTB M XUMUYECKUX peakiuil B ObITy. [lepBast momMols npyu XMMUYECKUX OKOrax U
OTpaBJICHUAX
OCHOBBI 3KOJOIMYECKOM TIpaMOTHOCTU. XHMHUYECKOe 3arps3HeHue okpyxarwomed cpenbl [1JIK. Pons xumuum B
4.2 pemeHn: dKoIorndeckux mpobieM. [IpupogHble MCTOUYHUKH YIIIEBOAOPOAOB (Yroyib, MPUPOIHBIN Ta3, HE(Th),
MIPOJYKTHI UX MEPEpabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH
4.3 XUMHUYECKUI SKCIIEPUMEHT: H3yueHUe 00pa31[0B MaTepHaoB (CTEKIIO, CIUIABbl METAJUIOB, TOJIMMEPHBIE MaTepHAJIbI)




IMPOBEPSIEMBIE HA OI'D 110 XUMWHM TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBHON TPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSI

Konx nposepsiemoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHSI OCBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

1

IIpencrapienue:

11

0 II03HAaBa€MOCTHU SBJICHUN MPHUPOAbI, TOHUMAHNE OOBEKTHBHOW 3HAYMMOCTH OCHOB XUMHYECKOMN
HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, KOMIIOHEHTA O0IEH KyJIbTYpbhl U IPAKTUYECKON
JESTEIbHOCTH YEJIOBEKAa B YCIIOBUSAX COBPEMEHHOI'O OOILECTBA; MOHMMAHUE MECTa XUMHUHU Cpenu
JPYTUX €CTECTBEHHBIX HAyK

1.2

0 HaY4YHBIX MCTOAAX IIO3HAHHA, B TOM HYHUCIIC SKCIICPHUMCHTAJIBHBIX W TCOPCTHUUCCKHUX MCETOHAX
HCCJIICAOBAaHUS BCHICCTB W HU3YUYCHHA XHUMHUYCCKHUX peaKuHﬁ; YMCHHUE HUCIIOJIB30BATh MOIACIH JIS1
00BACHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccHOHATBHONW ACSATENHHOCTH, CBS3aHHBIX C XUMHEH UM COBPEMEHHBIMU
TEXHOJIOTUAMU, OCHOBAHHBIMH Ha AOCTHXKCHHAX XUMHUYECKOHU HAayKH, 4TO ITIO3BOJIUT 06yqa}01u1/1Mcs1
paccMaTpuBaTh XUMHUIO Kak cdepy cBoeil Oymymieil mpodeccuoHanbHOW NesTeTbHOCTH U CAeTaTh
OCO3HAHHBII BHIOOpP XMMHH Kak MPOQIIBHOTO IpeaMeTa IMPHU IEepexojie Ha YPOBEHb CPETHETO
o01rero oopa3oBaHus

Bnanenue cucreMo XMMHUYECKHX 3HAHUHW H YMCHHUEC NPUMCHATHL CHCTCMY XUMHUCCKHX 3HaHPIfI,
KOTOpAas BKIIIOYACT:

2.1

BOXHEHININE XUMHUUYECKUE TOHSATHS: XUMHUYECKHI JJIEMEHT, aTOM, MOJIEKYJa, BEIIeCTBO, MPOCTOE M
CJIOKHOE BEIIECTBO, OJTHOPOJHAS U HEOJTHOPOJHAS] CMECh, OTHOCUTEIILHBIC aTOMHAsI ¥ MOJICKYJISIpHAst
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJSIPHBIM OOBEM, OKCHJ, KHCJIOTa,
OCHOBaHHWE, COJIb (CpemHsisi), XUMHUYECKas PEeaKIHsl, PEaKIMH COCTUHEHHS, PEaKIUU Pa3I0KEHUS,
pEeaKkIuy 3aMelICHHs], PEaKIiu OOMEeHa, TeIyIoBOM A(P(EKT peakiuu, 5K30- U IHIAOTEPMHUUYECKUE




p€akunu, pacTBOpP, MaccoBasd MOOJId XHUMHUYCCKOIO JJIEMCHTAa B COCAMHCHHHM, MacCCoBas MO0 H
IMPOLCHTHAsA KOHLCHTpalusda BCIICCTBA B paCTBOPE, AApPO aTroMa, SHCKTpOHHBIﬁ cIIon aToMa, aTOMHasd
Op6I/ITa.]'IB, paanyc aToMa, BaJICHTHOCTD, CTCIICHb OKHUCJICHHA, XHUMHUYECKas CBA3b,
OJICKTPOOTPULATCIIBHOCTh, IIOJIApHAasd KW HCIOJIKIpHAsA  KOBAJICHTHas  CBsA3b, MOHHAs  CBA3b,
METAJNIMYECKas CBA3b, KPUCTAIITIMYCCKasd peméTKa (aTOMHaSI, HOHHas1, MCTaJlJIMYCCKasl, MOJ'ICKyanHaH),
HOH, KaTHOH, aHHOH, OJJICKTPOJIUT KW HEJJICKTPOJIMT, JJICKTPOJIUTHYCCKAsA IuUucCconHalus, pCaKiuu
HOHHOI'O 06M€Ha, OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIHNKU, OKUCIWUTCIb KW BOCCTAHOBUTCIID,
OKHCJIICHUC W BOCCTAHOBJICHHC, JJICKTPOJIU3, XUMHUUYCCKOC PABHOBCCHUC, O6paTI/IMLIC n H606paTI/IMLIC
pCaKknuu, CKOpOCTb XUMHYECKOM p€aKiru, KaTajaiu3aTop, HHK, KOppo3us METAJIJIOB, CILIABBI

OCHOBOIIOJIArarollie€ 3aKOHbl XWMHU: 3aKOH COXpPAaHEHHS MaccChl, nepuoanueckuii 3akon JI.H.

2:2 MemnieneeBa, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH ABOTaIpO
2.3 TEOPUH XMMHUU: aTOMHO-MOJIEKYJISIpHAsl TEOPHsL, TEOPHSI ANEKTPOIUTUYECKON TUCCOLUALNN
3 Brnanenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOIIICH:
yYMEHHUE MPaBWIBHO HUCIHOJIb30BaTh U3yUEHHbBIE BELIECTBA M MaTepuabl (B TOM YHCIIE MUHEpaJIbHbIE
y10OpeHus, METaUIbl U CIUIaBbl, IPOAYKTHI MepepabOoTKH MPUPOJHBIX UCTOYHUKOB YIIIEBOAOPOIOB
3.1 (yriasi, mpupoAHOro rasza, He(TH) B OBITY, CEIbCKOM XO3AHCTBE, Ha NMPOU3BOJACTBE U MOHMMaHHE
3HA4YEeHUs KUPOB, OCJIKOB, YIJIEBOIOB JAJISl OPraHU3Ma 4eJIOBEKa; YMEHHE IMPOTHO3UPOBATh BIUSHHE
BEIIECTB M XMMHYECKHUX MPOILIECCOB HA OPTraHU3M YeJIOBeKa U OKPY’KAIOLIYI0 IPUPOJHYIO Cpeay
3.2 YMEHUE MHTErPUPOBATh XMMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX YUEOHBIX IPEIMETOB
33 HAJIMYHE OMBITA PabOTHI ¢ Pa3IMYHBIMUA HCTOYHUKAMH WH(POPMALIUHU 110 XUMHHU (Hay4dyHast 1 HaydHO-
' NOITYJISIPHAS JINTEPATypa, CIIOBapH, CIPABOYHUKH, HHTEPHET-PECYPCHI)
34 yMeHHE OOBEKTUBHO OIICHHWBATh MH(OpMAIMIO O BEIIeCTBaX, MX MPEBPALICHUAX M MPAKTHYECKOM
' NPUMEHEHUH M YMEHHUE HCII0JIb30BaTh €€ JJIs pelIeHus] yueOHO-TI03HAaBaTENIbHBIX 3a/1a4
4 Brianenne ocHOBaMH MOHSATHWHOTO armapaTa W CHUMBOJHYECKOTO SI3bIKa XHUMHHU JUISI COCTaBJICHUS

dbopMysT HEOPTraHWYECKHX BEIIECTB, YPABHCHHH XHUMHYECKHUX PEAKIWNA; OCHOBAMH XHMHYECKOU




HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMeHue OOBSCHATH CBsI3b TMOJIOKCHHS d3JeMeHTa B [leprogudeckoil cHUCTEME C YHCIOBBIMH

XapPaKTCPUCTUKAMH CTPOCHUA ATOMOB XMMHNYCCKHUX 3JICMCHTOB (COCTaB " 3apiaa dapa, 06mee YHCJIO

> DJIGKTPOHOB), PACIPENCICHHEM SJCKTPOHOB IO JHEPTrEeTHYECKHM YPOBHSM aTOMOB IEPBBIX TPEX
MIEPHUOIOB, KATUs Y KAJIBIIHS
[IpencraBnenre 0 MEPUOAUIECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB (pajnyc aToma,
6 3JICKTPOOTPHUIIATEIFHOCTD), TMPOCTBIX W CJIOXKHBIX BEIICCTB OT TIOJOXKECHHS JJIEMEHTOB B
[Tepuoanueckoit cucteme (B MaJlbIX MEPHOJAX Y TJIaBHBIX MOJTPYIIAX) M 3JIEKTPOHHOTO CTPOCHHUS
aToMma
7 YMmenue kiaccuupoBars:
7.1 XHUMHYECKHE DIIEMEHTEI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaAKIINI
8 YMeHue ornpenensiTh:
8.1 BaJICHTHOCTH M CTETICHb OKHCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpax BemeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHCJIMTENL U BOCCTAHOBUTEIh
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKUE CBOMCTBA:
01 MPOCTHIX BEMIECTB (KUCIOPOA, 030H, BOJAOPO, IrpaduT, anmmas, KpeMHH, a3oT, pocdop, cepa, xiop,
' HaTpHUH, Kalauil, MarHuii, KaJIbLINi, aTFOMUHHM, KEI€30)
9.2 CIIOXHBIX BEIIECTB, B TOM WYHCJIE WX BOJHBIX pPacTBOPOB (BOJA, aMMHAK, XJOPOBOJOPOJI,

CEpOBOIOPOA, OKCUABI U THIpOKcH bl MeTaisioB I-11A rpynn, antomunus, menu (Il), unnka, xenesa




(I u 1), oxcuner yraepona (Il u 1V), xpemuus (1V), azora u docdopa (Il u V), cepst (IV u VI),
CEpHUCTAs1, CepHast, a30THUCTAasl, a30THAsA, PochopHas, yrojbHasl, KDEMHHUEBasi KUCJIOTA U X COJIH)

IMPOTrHO3UPOBATH U XAPAKTCPU3OBATH CBOMCTBaA BCHICCTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA,

9.3 NPUMCHECHHUE BEIISCTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh MPOTEKAHUS XUMHYECKHX
MPEBPAICHUIA B Pa3JIMYHBIX YCIOBHIX
10 YMeHHe COCTaBIISITh MOJICKYJISIPHBIE M MOHHBIC YPAaBHCHUS PEAKIIUi, B TOM YHCJIC:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WLTIOCTPUPYIOIINX XUMUYCCKHE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYII) HEOPTaHUYECKUX BEIECTB
104 MOITBEPKTAIONINX TCHETUYCCKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHne BIYHCIATH (IIPOBOIUTH PACUYETHI):
111 OTHOCUTEIIEHYIO MOJICKYJIIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIFO XUMHYECKOTO
' 3JIEMEHTa B COEUHEHHH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCcy, 00beM ra3oB
114 M0 YPaBHEHUSIM XUMUYECKUX PEAKIUil 1 HAXOIUTh KOJIMYECTBO BEUIECTBA, 00BEM U MACCy PEareHTOB
' WM TIPOJTYKTOB PEaKIIUU
12 Bnanenue (3HaHuEe OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO TO3HaHUs (HAaONIOJICHHe, W3MEpeHUe, OKCIEPHUMEHT,
12.1 MOJICTTMPOBAHUE) TIPU HM3YUYECHUU BEUIECTB W XHUMHUYECKUX SBJICHHIA, yMeHUE C(HOpMYIHpOBAThH
npo0JieMy U MPEATIOKUTE MYTH €€ pelIeHUs
12.2 Oe3omacHON pabOTBI ¢ XWMHUYSCKUMHU BEMISCTBAMH, XHMHYECKOW TIOCYJOH W J1aOOpaTOPHBIM

obopyoBaHEM




npaBwiiaMu 0e30MacHOro oOpallleHHs C BElIeCTBAaMHU, HCIOJIb3YEeMbIMHU B IOBCEIHEBHOW >KU3HU,
IpaBWJIaMd TIOBEICHUS B LEISIX COEpexeHHs 370pOBbS M OKpYKAIOIIEH IPUPOIHON Cpemsl;

123 MOHMMaHUEe Bpela (OMAacHOCTH) BO3JCHCTBUS HA JKUBbIE OPraHU3Mbl ONPENECIEHHBIX BEIIECTB,
CIocoO0B YMEHbILICHUS U MPEJOTBPAIICHUS UX BPEIHOIO BO3ICHCTBUS
13 Hanuume npakTudeckux HABBHIKOB IUIAHUPOBAHMS U OCYIIECTBJICHHUS CIEAYIOIMIMX XUMHUYECKUX
HKCIIEPUMEHTOB:
131 U3y4YeHHEe M ONHcaHue (UINYECKUX CBOICTB BELIECTB; O3HAKOMJICHHE C (PU3UYECKUMHU U
' XUMHUYECKUMH SBJICHUSMU; OTIBITHI, WILTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKIUuit
13.2 U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit
MOJTy4YeHUE KUCIOPOJa U M3YYEHHE €ro CBOMCTB; MOJTY4YEHHE BOJOPOJA U H3YyYEHHE €r0 CBOMCTB;
13.3 MOJy4YeHUE YTIJIEKUCIIOro ra3a U HM3y4eHHe €ro CBOMICTB; MOJNydYeHHE aMMHUaKa U H3y4YeHHE ero
CBOWCTB
13.4 MIPUTOTOBJICHHE PACTBOPOB C OMPEACIEHHON MacCOBOI JJOJIEH pacTBOPEHHOTO BEIIECTBA
135 MpUMEHEHHWE WHIUKATOPOB (JlakMyca, METHJIOpaHka u (QeHoidranenHa) st ONpeAesICHUs
' XapaxkTepa Cpe/ibl B pacTBOpax KUCJIOT U HIEI0YEH
WCCIICZIOBAHME W OIMCAHME CBOMCTB HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJIACCOB; H3Y4YEHHUE
13.6 B3aMMOJICHCTBHSI KHUCJIOT C METAUIaMH, OKCHJaMH METaJIOB, PAaCTBOPUMBIMHU M HEPACTBOPUMBIMU
' OCHOBAHMSIMH, COJIIMU; TOJyYE€HHE HEpPacTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJHOTO MeTalljia
IPYTUM U3 pacTBOpA COJH; HccleAoBaHne aM(pOTEPHBIX CBOMCTB TMAPOKCHIOB AIFOMUHHUS U TUHKA
pelieHue AKCIEepUMEHTAIBHBIX 3amad 1Mo TemaMm: «OCHOBHBIE KJIacChl HEOPTaHMYECKHX
13.7 COCTMHEHUIY; «DJIEKTPOTUTHIECKAs TUCCOIHAIU»; «BaxHeHme HeMeTaulbl M UX COCTUHCHUS,
«BaxkHenmme MEeTaJlJTbl U UX COEIUHEHUS»
13.8 XUMHUYECKHE SKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKU MMPOTEKAHUS peakluii HOHHOTO OOMEHa;

KaUCCTBCHHBIC PCAKIIWMHW Ha IMPUCYTCTBYIOINHWC B BOAHBLIX pPACTBOPAX HWOHBI. XJIOPpUA-, 6p0MI/I,Z[-,




uomua-, cyiabdar-, ¢pocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, THAPOKCHI-UOHBI, KATHOHBI aMMOHHS,
MarHusi, KaJablys, aJlOMUHMS, jkele3a (2+) u xkenesa (3+), menu (2-+), UHKA

14 YMeHnue:

141 MIPEACTABIISITh PE3YJIbTaThl IKCIIEPUMEHTA B (OpME BBIBOJIOB, J0KA3aTEIbCTB, TPA()UKOB M TAOIHI] U
' BBISIBJIATH SMITMPUYECKHE 3aKOHOMEPHOCTH

14 2 yCTaHaBJII/IBaTL CBs3HU MC)KI[y peaJIBHO Ha6HIOIIa€MBIMI/I XUMHUYCCKUMU SBJIICHUSIMHU U HpOI_IeCCEIMI/I,

IPOUCXOAIINMHU B MAKPO- 1 MUKPOMHUPE, OOBSICHATH IIPHYNHBI MHOT000Pa3Hst BEIIECTB




HEPEYEHb 3JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kona IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATUS

1.1 YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2 ATOMBI 1 MOJIEKYJIBI. XUMHUUYECKHE 3JIeMEHThI. CHMBOJIBI XUMUUYECKHUX 371€MEHTOB. [IpOCThI€ U CI0KHbBIE BEIIECTRA.

1.3 Xumuyeckasi hpopMyia. BaleHTHOCTh aTOMOB XUMUYECKHUX AJIE€MEHTOB. CTENeHh OKUCICHUS

14 3aKoH TIOCTOSIHCTBa cocTaBa BemecTB. OTHOcUTeNnbHas aromMHas Macca. OTHOCUTENIbHAs MOJICKYJIIpHAs Macca.
' MaccoBas J10J11 XMMHYECKOr0 3JIEMEHTA B COSIUHCHUU

15 KomunyectBo BemectBa. Moabs. MomsipHas Macca. MouisipHbIii 00bEM ra30B. B3auMOCBs3b KOIMYECTBa, MAcChl U YKCIIA
' CTPYKTYPHBIX €UHUL] BELLIECTBA

16 ®u3NuecKue M XMMHUYECKHE SBJICHHUS. XUMUYECKas peakluus U €€ MPU3HAKU. 3aKOH COXPAHEHMs] MacChl BEIIECTB.
' XUMHUYECKUE YPABHEHUS
2 ITepuoanueckuii 3akoH u Ilepuoanueckas cuctema xumudeckux anemenToB J.1. Menneneera. CtpoeHne aToMOB

21 Ilepnonuueckuii 3akoH. Ilepuogumueckas cucremMa xumuueckux dineMeHToB (.M. MenneneeBa. Ilepronbl U TpyIlisl.
' Du3NUeCcKuil CMBICI MOPSIKOBOTO HOMEpPa, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA

99 Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnexkTpoHbl. CTpoeHue 3JeKTPOHHBIX 000JI0Y€K aTOMOB HEPBBIX
' 20 xumnueckux 3nemeHToB [lepuoanueckoit cucrems! JI.1. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMHUYECKUX IJIIEMEHTOB IMEPBBIX TPEX MEPHOJOB, Kajwus, Kaublus (paauyca
2.3 aTOMOB, JJIEKTPOOTPUIATETFHOCTH, METANIMYECKUX U HEMETAITMYECKUX CBOMCTB) U UX COCIMHEHUN B COOTBETCTBHUH C
MOJIOKEHUEM AJIeMEHTOB B [leproinueckoii cucteMe u CTpOEHUEM UX aTOMOB

3 CtpoeHue BemecTBa




Xumunaeckas cBs3b. KoBaneHTHas (HOJ’IHpHaﬂ u HeHOHﬂpHaﬂ) CBA3b. :‘)HGKTpOOTpI/IHaTeHBHOCTB XHUMHUYCCKUX 3JICMCHTOB.

31 Nounnas cBs3b. MeTaminueckas CBs3b
32 Tumnel KPUCTAUNIMYECKUX PEHIETOK (aToMHas, WOHHAS, METAJUIMYECKas), 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THIIA
' KPUCTAJUIMYECKON PEIETKU U BUJIA XUMUYECKOM CBS3U
4 Baxxueiiue npenctaBuTeNId HEOPraHMYECKuX BemecTB. Hemerasuibl v ux coeguHeHus. MeTauibl U UX COeUHEHUs
Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX COCIMHEHUN: OKCHIOB (COIe00pa3yrolue: OCHOBHBIC, KUCIOTHBIC,
4.1 amdoTepHbie) H  HeconeoOpasyromye; OCHOBaHMH  (MIEMOYM ¥ HEPAaCTBOPHMBIE  OCHOBAHHS);  KHUCIOT
(kucnopoacoepKaIire u 6ECKUCIOPOIHBIC, OAHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPEIHHUX M KHUCIIBIX )
42 Ou3nyecKkue U XMUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPOJA, XJIOpa, KUCIOPOIa, Cephl, a30Ta,
' docdopa, yriaepoaa, KpeMHUs
43 Ou3nyeckue M XMUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIMTHUS, HATPUS, Kallds, MarHus M KaJbLUf,
' ATIOMHUHMUS, JKene3a. DIEKTPOXUMUYECKUI psil HAPSHKEHU METalIoB
44 ®usznueckue M XUMHUYECKHE CBOMCTBA BOJIOPOJIHBIX COCIWHEHUNW HEMETAJIOB: XJOPOBOAOPOJIAa, CEPOBOJOPOJIA,
' aMMHMaKa
45 dusnyeckue ¥ XUMHYECKHE CBOMcTBa okcuaoB HemetamtoB: cepbl (1V, VI), asora(ll, 1V, V), docdopa(lll, V),
' yranepoaa(ll, 1V), kpemuus(1V). ITony4yeHne OKCHIOB HEMETAILIOB
46 Xumnueckue cpoiictBa okcumoB: merauioB IA-IIIA rpymn, tmaka, meau(ll) u sxenesa(ll, I11). IMomyueHune okcumoB
' METAJJIOB
47 XUMHYEeCKUE CBOICTBA OCHOBAaHUN U aM(OTEPHBIX THAPOKCHAOB (HAa MpHUMepe THAPOKCUAOB aTIOMHUHHUS, >Keiesa,
' nuHKa). [lonydyenre ocHOBaHUN U aM(pOTEPHBIX TUAPOKCUIIOB
OO0mme XWMHYECKHE CBOWCTBA KHCJIOT: XJOPOBOJOPOJIHOM, CEpOBOAOPOMHOM, CEPHUCTOM, CEpPHOM, a30THOM,
4.8 dbochopHO, KpeMHUEBOH, yrolbHONU. OcoObIe XUMHYECKHE CBOMCTBA KOHIIEHTPHUPOBAHHON CEPHOW M a30THOMW KHUCJIOT.
[Tony4yenue kuciaot
4.9 OO0mure xuMHYECKHe CBOMCTBA cpeHuX coneil. [lonmydenue comneit




4.10

HOJIyquI/Ie, CO6I/IpaHI/Ie, paciio3sHaBaHKUE€ BOJOPOJa, KUCIOpOJa, aMMHUaKa, YIJICKHUCIIOIro ra3a B na6opaTopHH

411 [Tony4yenune aMmMuaka, CEpHOM M a30THOM KHCIIOT B MPOMBIIIIEHHOCTH. O0ImKe croco0b! MOIy4eHUs] METAIIJIOB
4.12 I"'eneTnueckas cBs3b MEXY KJlIaCCAaMHU HEOPraHMUYECKUX COCJMHEHUN
S) XHUMHUYECKUE PEaKIUU
51 Knaccugukanus XUMUYECKUX peakUUil MO pa3IuyuHbIM MPHU3HAKAM: 110 YUCIY M COCTAaBY YYacTBYIOIIMX B PEAKLUU
' BEIIIECTB, 110 TEIUIOBOMY 3(h(EKTy, IO U3MEHEHUIO CTENEHEe OKUCIEHUS! XUMHUECKUX JJIEMEHTOB
5 TennoBoil >pdeKT XUMHUYECKOH peakluH, TEPMOXHMHUYECKHE YpaBHEHHs. DK30- M HHIOTEPMUYECKHUE PpEaKIUH.
' TepMoxuMHUYECKHE YpaBHEHMUS
53 OKHCIUTENIbHOBOCCTAHOBUTENbHbIE — peakiuu. Oxuciaurenu U BoccTaHoBuUTenHw. IIpomeccsl  okucieHuss H
' BOCCTAHOBJIEHMSI. DJIEKTPOHHBIN OajgaHC OKUCIUTEIbHOBOCCTAHOBUTEIBLHON pEaKuu
5.4 Teopus 351eKTpOAUTHYECKON aAnuccounanyy. KaTHOHBI, aHMOHBI. DJIEKTPOIUTHI U HEANeKTPOIUThl. CuilbHbBIE U Ci1a0ble
' 951eKTpOoIUThl. CTENeHb JUCCOLUAIUIH
55 Peakuuu nonHoro oOMeHa. YcioBHS MPOTEKAHUS DPEAKIMM HMOHHOIO OOMEHA, IOJIHBIE U COKpaUIEHHbIE HOHHBIE
' YPaBHEHUS PEaKInii
6 XVMUS 1 OKpY>KaroIlas cpena
6.1 BemectBa 1 marepuasibl B MOBCEIHEBHOM JKM3HM 4YelloBeKa. be3omacHoe HCIOJIb30BAHHME BEUIECTB M XUMHUYECKHX
' peakuuii B 1abopatopuu u ObiTy. [lepBas moMomIb Npu XUMUYECKUX 0KOraX U OTPABJICHUSAX
XUMHUECKOE 3arps3HeHHE OKpY’Kalolled cpelbl (KUCIOTHBIE NIOKIM, 3arps3HEHHE MOYBBI, BO3/AyXa U BOJOEMOB),
6.2 criocoObl ero npepotpauienus IlpenenvHas nomyctumas koHueHtpauus BemecTB (IIK). Ponp xumum B pemeHuu
HKOJIOTHUECKUX MpobeM. Y cuiieHne NapHUKoBOro 3(pdexra, pa3pylieHne 030HOBOTO CII0s
[TIpumenenue cepsl, a3oTa, Gocdopa, yriaepoaa, KpeMHHUSI U UX COCAUHEHUN B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U
6.3 celIbcKOM xo3siiicTBe. [IpuMeHeHMe MeTayuioB W CIUIaBOB (CTallb, YYTyH, IIOpPaIlOMUHUNA, OpoH3a) B OBITY U
MIPOMBINIIEHHOCTH UX coequHeHH. [ToHsTHE 0 KOPPO3UK METaJNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [TpupoaHbIle MCTOYHUKHU YTIIEBOJOPOJOB (yrojb, MPUPOIHBIA Ta3, HeTh), MPOIYKTH MX HepepaboTku (OeH3WH), uX




pOJIb B OBITY U IPOMBILUIEHHOCTH

HepBOHaanIBHBIe IOHATHS 00 OPraHMvYCCKUX BCHICCTBAX KAK O COCAMHCHHAX YITICPOJa (MeTaH, 9TaH, 5TUJICH, allCTUJICH,

6.5 ATaHOJ, TIHIEPUH, YKCYyCHas KUCoTa). [IoHsITHE 0 OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: KUpaX, OelKaX, yriieBolax — U uxX
POJIH B KU3HH YETIOBEKA
7 Pacuérer:
7.1 1o (opMyaM XMMUYECKHX COSIUHEHHM
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM
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