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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUM Ha YPOBHE OCHOBHOIO o0OIIero oOpa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasiieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpamMMbl BOCHUTAHUS M C Y4€TOM KOHIIEHIMU TMpEnojaBaHus y4yeOHOTO
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T MpEACTABJICHHE O LIENIAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIAMETHOE  COJAEpIKaHUE,
IpeIyCcMaTpPUBAET PACIPECIICHHE €ro IO KjaccaM M CTPYKTypHpOBaHHUE IO
paszenraM M TemMaM MpOrpaMMbl MO XWMHUHU, OMNPEIEISeT KOJIMYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh M3YYCHUSI XUMHUU C Y4E€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarIuxcs, ONpenesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuy TpedOBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHus, a Takxke TpeOoBaHUMN
K pe3yibTaTaM OOydeHHs XMMHUH Ha YpPOBHE IleJiel H3y4yeHHUs MpeaMera u
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromerocs Mo
OCBOCHHIO Y4E€OHOTO COJIEPIKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHHUS MHUPOBO33PEHUS
o0y4aroIierocs, ero NpeICTaBIeHu 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UrparoT 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 BKJIaJl B (hOPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
0oOydJaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOM y4E€OHOW NIeATEebHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOM JCSITEIBHOCTH;

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

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

JlanHbIie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CHIEIU(DHUKOIM
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SIBISETCS TEAarorudecKu
aJanTUPOBAHHBIM OTpaKeHHEeM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ 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 XUMHH.

CrpykTypa coaepkaHus MporpaMMBbl 10 XuMUK chOpMUpPOBaHA HA OCHOBE
CHUCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIaIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XUMHU4Yeckor peakuuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHBI IIO
MPUHIMITY TOCIEIOBATEILHOIO Pa3BUTHSI 3HAHUKA HA OCHOBE TEOPETUUYECKUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

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

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

— Y4YEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpEACTaBICHUNA 00 JJICKTPOIUTHYCCKOM TUCCOIMAIIMKM BEIICCTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS IOCIEIOBATEILHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEM MPAKTHUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJACTABICHUS O XHUMHUYECKOW COCTaBJAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, [ICHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUuMHUM MPOUCXOUT C MPUBIICUCHUEM
3HAHWUW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«bunonorusa. 5-7 knaccel» u «Pu3nKa. 7 KIacc.

[Ipy wm3ydeHMH XUMHUHA TIPOUCXOAUT (OPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  HaykM Kak o0JlacTH  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JEeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHpPOBOM KyJIbTyphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (DaKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TOJIOKEHUH, JOCTYIMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO
XapakTepa, s3blka HayKH, B MPUOOIICHUN K HAyYHBIM METOAaM IO3HAHUS MpPH
W3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (OpMHPOBAHUU U Pa3BUTHUHU
MMO3HABATENIbHBIX YMEHMA M WX MPUMEHEHWH B Y4eOHO-TIO3HABATEIBHOW U
y4eOHO-UCCIIeI0BATEIbCKON JICSITEIIbHOCTH, OCBOCHHUU TPABWI 0OE30MacHOTO
oOpallieHHs C BEIeCTBAaMH B IMIOBCETHEBHOM KU3HHU.

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

— (GOpMHpPOBAHNE WHTEJUICKTYyaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIIHHOMY MPUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBUSIM KU3HU;

— HampaBJEHHOCTh OOYYEHHsS] Ha CHCTEMaTH4YecKoe MpHOOIIeHUE
00y4Jaronmxcsi K CaMOCTOSITEIHHOM MO3HABATEILHON NESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (GOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  ofecriedyeHne  YCJIOBHH,  CIOCOOCTBYIOIIMX  NPHOOPETEHUIO
OoOyJaronUMUCs  OMbITa  Pa3HOOOpPa3HOW  JEATETLHOCTH, TIO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIINX
YHUBEpPCAIbHOE 3HAYCHHE NI PA3JIMYHBIX BUJOB JEATEIbHOCTH;

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



OKPY’KaIOIIEro MUpa, UCIOJb3Yysl 3HAHUS M OIBIT, MOJIYYEHHbIE MPU U3YYECHUU
XUMUH, TPUMEHATh UX MPH PEIICHUH IpoOJieM B IOBCEIHEBHOM >XU3HU M
TPYI0BOM JIEATEIIBHOCTH;

— ¢QopmupoBaHue y OOydYarONIUXCSd TYMaHHCTHYECKMX OTHOIICHUM,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBBS U OKPY’KAIOILIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduis W  HaNpaBJICHHOCTH
JaabHENIero o0y4eHusl.

OO0miee 4YMCIO YacoB, OTBEAEHHBIX IS W3YYCHHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 4acoB
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE IOHATHUS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. duU3nMUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JIEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAsE aTOMHAas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHAst Macca. MaccoBasi 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHECHHH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

®u3nuecKue W XHUMHYECKHUE SBIICHHS. XHMUYECKas peakuus U €€
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpuu
U npuéMamMu oOpalieHus ¢ JabopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE H
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBJIeHUE BOCKA, TAsHUE JIbJIa, pAaCTUpaHUE caxapa
B CTYIIKE, KUIEHUE W KOHJEHCAlUsi BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOUM KUCIIOTHI C XJIOPUIIOM
Oapusi, paznoxenue ruapokcuaa meau (I1) mpu HarpeBaHum, B3auMOACHCTBUE
xenesa ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMAPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPECHHOW CONM, HAOIIOJECHUE U
ONMCAaHUE PE3yJbTATOB MPOBEACHUS OMbITA, WLUIIOCTPUPYIOMIETO 3aKOH
COXpPaHEHMSI MacChl, CO3/TaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPHKHEBDIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmecsh razos. CoctaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimopoga B Mpupojae, (Ppu3nydeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenwus). Oxcunwl. [Ipumenenne kuciaopoma. CrocoObl
MOJIy4eHHUsS] KUCTIOpoAa B JTa0OpaTOpuM W MPOMBIIIUIEHHOCTH. KpyroBopot
KHcJIopoa B mpupoze. O30H — ajuIoTpoIHas MOAUGUKAIUS KUCTOPOa.

TernoBoit 3pPexT XUMHUYIECKON peakiuu, TEPMOXUMHUUECKUE YPAaBHEHHSI,
9K30- U JHJIOTEPMUYECKHE pEeaKIuu. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
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. KUcioTel u comu.

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

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



MaccoBasi [10as BEHIECTBA B pAacTBOpe. XHWMHYECKHE CBOWCTBA BOJBL.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE U B KU3HU 4elloBeKa. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHNE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  coJieoOpasyrome (OCHOBHBIC, 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. [lonydeHne OCHOBaHUM.

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

Comu. Howmenkinarypa coneil. ®PuU3MYeCKHME W XUMHUYECKHE CBOWCTBA
conei. [lonyyenue come.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOZICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpalieHusi TopeHus (mokapa), O3HAaKOMJICHHE C
oOpa3laMi OKCHJIOB M OIIMCAaHHUE WX CBOWCTB, IIOJIydeHUE, CcoOHUpaHue,
pacrio3HaBaHHE U H3YyYEHHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOACHCTBHE
Bogopoa ¢ okcuaoM meau (1) (Bo3MOXKHO MCTIONIb30BaHUE BHIEOMATEPHAIOB),
HaOroIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHHE
OCOOEHHOCTEW pPAcTBOpEHHs BEIIECTB C PAa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJIICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOJABl C MeETAJIaMU (HATpUEM U KaJbI[UEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS
OKpacKM HWHJMKAaTOPOB B pAacTBOpax KHUCIOT U IIEJIOYEH, U3YUYEHHUE
B3aumojiericTBus okcuaa meau (Il1) ¢ pacTBopoM cepHOUM KHUCTOTHI, KUCIOT C
METaJUIaMHU, PEAKIMN HEUTPAJIU3ALINY, ITOJTYYEHUE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOTO MeETajyla JpPYyrMM HW3 pPacTBOpa COJIM, PELIEHUE
AKCIEPUMEHTANIbHBIX 3aJlady Mo Teme «BakHeillne KiIacchl HEOPTraHUYECKUX
COCIMHEHUI.

HHepuoanuyeckuii 3akoH u Ilepuoaumyeckass cucTreMa XUMHYECKHUX
iemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XUMH4YeCKasi CBS3b.
OxHcINTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsATHE O
rpyIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U WIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCH/JIbI ¥l THIPOKCHIBI.

[Tepnoanueckunt 3akoH. [leproandeckas cucTteMa XUMHYECKUX JIIEMEHTOB
H. W. MenneneeBa. KopoTkomepuogHas # JIMHHONEPUOAHAs (HOPMBI
[Tepuonnueckoit cucrembl xumuueckux snemeHtoB JI. W. Menneneesa.
Ilepnoner u rpynmbl. PU3HYECKUHA CMBICI IMOPSAAKOBOTO HOMEPA, HOMEPOB
MEPHUO/IA U TPYIIIIBI SJIEMEHTA.

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



[Tepuoanueckon cucremsl [. . Menneneea. XapakTepuCTUKa XUMHAYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEpPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.
3nauenue Ilepmoamueckoro 3akoHa u Ilepuoamyeckoid CUCTEMBI
XUMHYECKUX DJIEMEHTOB JIJIsl Pa3BUTHUS Hayku W npaktuku. J[. . Mennenees —
YUYEHBIN U TPAKIaHUH.

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

Crenenp okucneHusa. OKHCIUTEINbHO-BOCCTAHOBUTEIBHBIE  PEAKIINH.
ITpouecchl OKKCIIEHNsI U BOCCTAHOBIIEHHS. OKHUCIUTENNA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4YeHHE OOpa3IOB BEIIECTB METAJJIOB U HEMETANIOB, B3aUMOJICHCTBUE
TUIPOKCHUIA LIMHKA C PacTBOPAaMU KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUI
(ropenue, peakiu pazioKeHUs], COSTUHEHU).

Meostcnpeomemmnule ceazu

Peanu3zanuss MexnpeaMETHBIX CBS3€l MpPU U3YYCHUU XUMHUU B 8 Kjacce
OCYIIECTBJISIETCS. YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mMe ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4dHbI (pakT, TUIOTE3a,
TEOpUsi, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIUs, [EePUOIUIHOCTD,
HaAO0JII0ICHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJICTh, SIBJICHUE.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHM 3apsil, BEILECTBO,
TeN0, 00BhEM, arperaTHO€ COCTOSIHHUE BEIIECTBA, ra3, (PU3WYECKUE BEIMYMHBI,
€UHULIBI U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo M XMMHUYECKasl peaKkuus

[Tepuonnueckuit 3akoH. Ileproanueckas cucremMa XUMHUYECKUX SJIEMEHTOB
. 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 XUMHUUECKON CBSI3U. THIBI KPUCTATUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOKMCTB BEILIECTBA OT TUNA KPUCTALUIMYECKON PEIIETKU
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHAUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3jIMYHbIM KJlaccam
HEOPraHMYECKUX COCIUHECHUM, TEHETUUECKAs CBSI3b HEOPTaHWYECKUX BELIECTB.

Knaccudukanus XuMAYECKHX peakluid MO Pa3jIu4HbIM IMpU3HaKaMm (10
YHUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
[0 W3MEHCHUIO CTCIEHEW OKHUCICHUS XUMHUYECKUX 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. [loHATHE O XUMHYECKOM
paBHOBecUU. PaKTOpBI, BIMSIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu |
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocraBieHUE  ypaBHEHUI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTpOoIuThl. KaTnoHbl, aHMOHBI. MeXxaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMA BUJAMH XUMUYECKOU cBs3U. CteneHp nuccounanuu. 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 peakiini Ha MOHBL. [[OHSITHE O THapONIN3E CONEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiiMasa), CIOKHBIX BEIIECTB
(xyopuga HaTpusi), HUCCJIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOMH
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO HUCIIOIB30BaHNE BUIEO MATEPUAIIOB), IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONIUX MPU3HAKA MPOTEKAHUS PEaKIMi 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,
pELIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanssl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCTBHE C METAJJIaMHU, HEMETaJUIaMH, HIeJI0oYaMH). XJIOPOBOIOPO.
ConsHast KUCI0Ta, XMMUUYECKUE CBOMCTBA, NMOTy4YEeHUE, MpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOpPOJAa Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIE.

O6mrast  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE cTereHn okuciaeHus. CTpoeHue u Gu3nIecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  Cepbl. AJUIOTPOMHBIC
MoAuUKAIMK KUCTIOPOIa B cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, (GU3MYECKue U XHUMHYEeCKHe CBoicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCTOTHBIX OKCcHIOB. CepHasi KuCJIOTa, (QU3NYECKHEe U
XUMUYECKHME CBOMCTBa (OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnenupuyeckre). XMMUYIECKUE PEAKIUH, JISKAIINE B OCHOBE MPOMBIIIIICHHOTO
crioco0a TMoMy4deHus: cepHoil KHUCIOThl. [Ipumenenne cepHort kuciotel. Comnu
CePHOIl KHCIIOTHI, Ka9eCTBEHHAs! Peakuys Ha Cynbgar-noH. HaxoxaeHue cepel
U e€ COeAUHEHU B mpuUpoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl
COCIMHEHUSAMU Cepbl (KUCIOTHBIC IO, 3arpA3HEHUE BO3/yXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

Obmas xapakTepuctuka 3neMeHToB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEeHUsA. A30T, pacnpoCTPaHEHHE B



npupoje, husndeckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pU3nyecKue U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (QU3MYECKHE W XUMHUYECKHUE CBOWMCTBA, IPUMEHEHUE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHUE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIMe Kak MpeCTaBUTENs Kiacca
KUCIOT W crnenuduyeckue). VMcnonp3oBaHue HUTPATOB M COJied aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YJ0OpeHuH. XUMHYECKOe 3arpsa3HEHUE OKpYyKarolen
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XK/IH, 3arpsi3HEHHE BO3/yXa, MOYBBI
u BojioéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoiictBa. Oxcun  docdhopa (V) u  dochopnas xkucmnora,
du3nyueckre 1 XMMHUYECKUE CBOMCTBA, nonydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI0OPEHUI.

O6mass  xapaktepuctuka oanemMeHToB |VA-rpynmnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHBIC CTENEHU OKUCIEHUA. YTJEPOJ, aNIOTPOIHBIC
MOJU(UKALIUKA, PACTIPOCTPAHEHHE B TPHUPOJE, (PU3NYECKUE U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriaepona B npupoae. Okcuipl yriepoa,
uX (QU3NYECKHEe U XUMUYECKHE CBOMCTBA, JCHCTBUE HA >KMBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHUECKHE MPOOJIEMbl, CBI3aHHBIE C OKCHUIOM
yraepoga (1V), rumore3a rio0ambHOTO MOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ coiaM, UX (UMYECKUE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHHE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIJICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHbIE TIOHATHST OO0 OpPraHWYECKUX BEHIECTBAX Kak O
COCIMHEHUSIX yTiiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [lpupomHple HWCTOYHHUKU  YrIEBOAOPOAOB  (yroib,
IPUPOAHBIN Ta3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHPAX,
Oenkax, yriaeBojax — M UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX ¥ HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOWMCTBA, MOJYyYCHHE H
npumeHenue. CoenuHeHUsT KpeMHUsi B mpupoje. OOmue mnpeacTaBieHus o0
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIIEHHOCTH. BaxkHeimre cTponTebHbIe MaTePHAIIbI: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodemMbr 6€30macHOTO HCOIb30BaAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

XumuuecKkuii IKChepumMeHm:

U3ydeHue O0Opas3IOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOM
KHCJIOTBI, TPOBEICHHE KAYECTBEHHBIX PEAKIIU Ha XJIOPHUI-UOHBI U HAOI0IeHNE
MIPU3HAKOB UX MPOTEKAHMUS, OTBITHI, OTPAKAIOIINE (PU3NUECKHE U XUMHUYECCKUE
CBOWCTBa TaJOTCHOB H WX COCAMHCHHA (BO3MOXKHO HCIOJb30BaHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pas3laMu XJIOPUIOB (TaJIOTCHUIIOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa mnoJ JACUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUEHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTHI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha cynbdar-uoH u HAOMIOJEHUE TMpuU3HaKa e€
MPOTEKaHus1, 03HAKOMJICHHE C (PU3MUECKUMHU CBOWCTBaMHU a30Ta, pochopa u ux
COCMMHEHWI (BO3MOXKHO WCIIOJIB30BaHWE BHJICOMATEPUAIIOB), O0Opas3amMu
a30THBIX ¥ (POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, pacIio3HABAaHUE U
M3y4eHUE CBONCTB aMMMAaKa, NPOBEICHUE KAYECTBEHHBIX DPEAKIU Ha HOH



aMmMmoHMsi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHMCJIOTHI C MEIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YUEHHE MOJCICH KPHUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE ¢ IPOIECCOM
a7IcOpOLIMM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJydeHHue, coOMpaHHWe, paclo3HaBaHHWE W HM3y4YeHHE CBOMCTB
YIJIEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M U3YyYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHelmune HeMeTauIbl U UX COCTUHEHUS.

MeTaJiIbl 1 X COeAMHEHHUS

OO0miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaJUIOB Ha
OCHOBaHMU X MOJIOKEHUS B [Ieproinyeckor CUCTEME XUMUUYECKUX DJIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTajuioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUUYECKUN P
HAaNpsDKEHUM MeTaluioB. PU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JIOPAIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilemounble  Merauibl:  MoJio)keHWEe B lleproamueckor  cucreme
XAUMUYECKUX 31eMeHTOB [. . MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NHpHMEpPE HATPUS U
Kanusi). OKCUAbl M TUAPOKCUIBI HATpusi W Kaius. IIpuMeHeHHe NIeTOYHBIX
METAJJIOB U UX COCJTMHECHUH.

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

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHUX
snemeHToB [[. M. MenneneeBa, CTpo€HHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMuUHUS. AMGMOTEpHBIE CBOWMCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nonmoxenue B [leppoanyeckoil CUCTEME XMMHUYECKUX AJIEMEHTOB
. 1. MenneneeBa, CTpOCHHE aTOMa, HAXOXKJICHUE B npupoje. Ousnyeckue u
XHMHYECKHE CBOMCTBA skesne3za. Okcuabl, TUApOKCcUAbl U conu >kene3a () u
xenesa (11l), ux cocras, cBoiiCcTBa U MOTyUYEHHUE.

Xumuyeckuii IKCnepumMeHm:

O03HAKOMJICHHE ¢ oOpaslaMyd METaJNIOB M CIIaBOB, MX (DHU3UYCCKHUMHU
CBOMCTBaAaMHU, HW3YyYECHHE PpPE3YJbTATOB KOPPO3UHU METALUIOB  (BO3MOXKHO
HCIIOJIBb30BAaHNE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJblIUsl W HATPHUSl C BOJOM (BO3MOXXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPU3HAKOB IPOTEKAHUS
KaY€CTBEHHBIX PEAKIM HA MOHBI: MarHus, Kajablus, aJJlOMAHUS, [IMHKA, KEJIe3a
(1) wm xenesa (IIl), memu (IlI), HaGmrONEHWE ¥ OMHCAHHE TIPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHs, Kaausl MU Kalblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIeAOBaHHEe aM(pOTEPHBIX CBOWCTB
TUIPOKCUAA AJTIOMUHUS U THAPOKCUA LIMHKA, PEIICHHE JKCIEPUMEHTAJIbHBIX
3a7a4 1o TeMe «Bakaeinmune MeTanIbl 1 UX COCIMHEHUS.

XuMUA ¥ OKpY:KaLIas cpeaa



BemectBa 1 Marepuasibl B MOBCEIHEBHOM *U3HM 4enoBeka. bezomacHoe
UCIIOJIb30BAaHUE BEILECTB U XUMHUUYECKHUX peakiuil B ObiTy. [lepBas moMois npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsA3HEHUE OKPYKaoIlIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJIK). Pomp xumMum B peuieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

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

Mescnpeomemmunie cea3u

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

OO61re ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KIacCU(PUKALUS, NEPUOJUYHOCTh, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®dusuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIU],
U30TOMBI, PaTUOAKTUBHOCTb, MOJIEKYJa, SJICKTPUUYECKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAIEKTPUKH, (DOTOIIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€  COCTOSIHME  BeIleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3UYECKUE BEJIUYUHBI, €IUHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATHHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
I0JIC3HBIC HCKOIIaeMble, TOTUIUBO, BOJHbBIC pecypcehl.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENIBHOM  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMU TOBEJACHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBaTbCA CUCTEMOM TIO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUA U
pacIIMpEeHne ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B )KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIXKCHHSIX UM OTKPBITHSIX MHUPOBOH H
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHU B  KOJUIEKTUBE, KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIENOBATEILCKOM, TBOPUYECKON W JIPYTUX
BUJIAX JICSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATEILHOCTH
IIPY BBITIOJTHEHNW Y4€OHBIX, TO3HABATEIBHBIX 33/1a4, BHITOJHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JlaHMM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJICHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  TMpolecce dTOM  yueOHOM
NEATEIIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU IMOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JIsl TOHMMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOJHOM CPENION, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTeJIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIC /I OOBSCHEHUS HAOIIOMAEMBIX TMPOIECCOB U
SIBJICHHM, TMO3HABATEIIbHOW, MH(GOPMAIIMOHHONW M YWUTATEIhCKOW KYJIbTYpPHI, B
TOM YHCIIE€ HaBBIKOB CaMOCTOATEIBbHON padOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMU  TE€XHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpEeC K OOYYCHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIE0BATEIHCKOM
NEeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4YEHUS B
JladbHEHIIIeM;

4) popmMupoBaHHSs KYJbTYPHI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3J0OPOBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIECACTBUN U
HETIPUSITHE BPEIHBIX TPHUBBIUEK (YIMOTPEOJEHUS alIKOToJisA, HApPKOTHUKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOZICHUS TMpaBUI  OE30MAaCHOCTH  MPH
oOpanieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY M peajbHOM KU3HU;

5) TpyA0BOro BOCIIMTAHHUS:

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
UHAUBUIYAIbHON  TPaeKTOpUM TMPOJOJDKEHUST 00pa3oBaHUA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JOrNYeCcKOro BOCIIMTAHUS

AKOJIOTUYECKU IEJIeCO00pa3HOE OTHOIIEHHWE K MPHUPOJAEC KaK HMCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBaHUs, HIOHUMAHNUE LIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3HMUeCKOMY U MCUXUYECKOMY 3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOJICHUS
npaBuil OE30IaCHOTO TMOBEJIEHUS Tpu paboTe C BEIIECTBAMHM, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, IS
pelIeHUsT 3aJlay, CBSI3aHHBIX C OKPYXKAIOIIeW MPUPOTHON Ccpemoit, s
MOBBIIICHUS YPOBHSA JKOJIOTHYECKOW KyJIbTYpPhI, OCO3HAHHUS TIJ100aIbHOTO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIIeHHUs] TOCPECTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX pe3yJbTAaTOB BBIICISIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApPYyroe.),
KOTOpBbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTaBIICHHE O IEeJOCTHOW HAy4YHOW KapTUHE MHpa, W YHUBEpPCaJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TJIAHUPOBAHHIO U OCYIIECTBICHHUIO yUeOHOM NeITeTbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

ba3oBble 1ornueckue AefMcTBU:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS MPU OCBOCHUU
3HAHWI: PACKPHIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMHU TIOHSTHSIMU), UCTIOJIb30BATh
MOHATHUS JUTsl OOBSCHEHUS OTACIBHBIX (DaKTOB M SIBJICHHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUHM sl KIacCU(UKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKIuii, yCTaHABIUBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKIACHUS (MHIYyKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPHUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (MIpEAMETHBIC U
METaNpEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HUCIOIb3yEMbIE B
XUMUH, TPeoOpa3oBhIBATh IMMHUPOKO MPUMEHSEMbIE B XHUMHH MOJCIIbHbBIC
MIPEACTABJICHNS] — XUMHUYECKHI 3HAK (CHMBOJI 3JIEMEHTA), XUMH4Ieckas opmyia
1 ypaBHEHHE XMMHUYECKOW PEaKIMU — MPHU PEIICHUH y4eOHO-TI03HABATEIhHBIX
3amady, ¢ y4€TOM OTUX MOJCIBHBIX  TPEJICTABICHUN  BBIABISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3Y4aeMbIX OOBEKTOB —



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

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

yYMEHHUE UCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KAYECTBE UHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KAayeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXKICHUH;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKMX HJKCIEPUMEHTOB, yMEHHE HaOMoAaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHHS
U BBIBOJIBI MO pe3yibTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIIATh
OTYET 0 MpoeTaHHON padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMPATh, AHATU3UPOBATH U HMHTEPIPETUPOBATH HMHGOPMAIIHIO
pa3NUYHBIX BUAOB W (GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

yMEHHUE MPUMEHSTH Pa3IuYHbIe METOJIbI U 3aMPOCHI MPU TIOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATEJIBHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTHU HCIOJB30BaHUA MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
OBJIAJICHUE KYJbTYpOW AaKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX TMOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpPMAIIUU U WUTIOCTPUPOBATH pEIIacMbie 3aa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki ¥ UX KOMOUHAIUSIMU;

YMEHHME HCIIOJIb30BaTh W AaHAJIM3MPOBaTh B Tpolecce ydyeOHOW U
UCCIIEIOBATENICKON JEeSTENHHOCTU uHbOpMaIIIO 0 BITUSIHUA
IPOMBILUIEHHOCTH, CEJIbCKOrO XO3SHCTBA M TPAHCIOPTa HA COCTOSIHUE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE NeiCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xo0ja€ Auanora u (WjaM) AUCKYCCHH) TIO
CyHIeCTBY 00CyXkaaeMoil Tembl, (OPMYJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCHUTEJIFHO BBITTOTHEHUS TPE/JIOKEHHOM 3a1a4H;

YMEHUS TPEJCTABIATh TOJYYEHHBIE PpPE3yJbTaThl IMO3HABATEILHON
JESTETPHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAINIO
pPE3yNbTaTOB  BBHITIOJIHEHUS XUMHYECKOTO OJKCIepUMEHTa (J1abopaTopHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YU€OHOTO
MPOEKTA);

YMEHHsSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MMO3HABATEIbHOW W  MCCIEIOBATEIbCKOM  JCATEIBHOCTH TPU  PEUICHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOpJMHAILIMSI COBMECTHBIX JEWCTBUMN, OINpeAesieHHe KPUTEPUEB IO OLCHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAENATh eI ACITeIbHOCTH, TIIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPHU HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3 (HeKTUBHBIE CITOCOOBI PElIeHUs Y4eOHbIX
Y TIO3HABATEJIbHBIX 3a/lay, CaMOCTOSITEIbHO COCTAaBJISITh MJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIM AJITOPUTM JEHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM



MOJTy4EHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEaKIIUsX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh U aHAJM3UPOBATH KOHTEKCTHI, MpejiaracMble B YCJIOBUHU
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHON (denepanbHOl pabodeil MporpaMmon,
BBIJICJISIOT: OCBOCHHBIE 00YUYarOIIUMHUCS HAay4HbIC 3HAHMS, YMEHHS 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 oOydenuss B 8 kijacce mnpeaMeTHbIE pe3yibTaThl HA 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e PAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYIa,
XMMHUYECKUM 3JIEMEHT, IIPOCTOE BELIECTBO, CI0XKHOE BEILIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL ATOMHAS
U MOJIEKYJSIpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas J0Ji1 XUMHYECKOTO DJJEMEHTa B COCAUHECHUHU,
MOJIIPHBI ~ 00BEM, OKCHI, KHUCJIOTA, OCHOBAaHUE, COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl pPeaKkuusl,
KJaccuuKaIys peakiuii: peakuyi COeIUHECHUS, PEaKIIUH Pa3JI0OKECHHUS,
peakiMu 3aMelIeHus, peakiuu OOMeHa, SK30- M DHJIOTEPMHUYECKHUE
peaKkimu, TEIIoBor 3P (HEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aToMa, aToMHas oOpOuTaab, paadyc aToma, XHMHYECKas CBS3b,
MOJIsipHAsl U HEMOJIIpHAash KOBAaJEHTHAs CBs3b, MOHHAs CBS3b, HOH,
KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAs
KOHIICHTPAIUs) B PACTBOPE;

e WUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATHM U
MPUMEHSATH 3TU MTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUIN;

e HCIMOJb30BaTh XUMHUYECKYI0 CHMBOJHMKY [JIsi COCTaBleHUsS (HOpMYyT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENeNATh BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTENECHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCMHEHUAX, NMPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIAacCy
COeMUHEHMI MO (QopMyliaM, BUJ XUMHYECKOW CBS3M (KOBaJCHTHas U
MOHHAsl) B HEOPTaHUYECKUX COCIUHEHUSIX;

e packpsiBaTh cMbIch Ilepmommueckoro 3akona J[. 1. Menneneesa:
JEMOHCTPUPOBATh NTOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MOJOXKeHUs B [leproanueckoi cucreme,
3aKOHOB COXPAaHEHUs MACChl BEUIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTajIpo;

e ONKCHIBATh U XapakTepu3oBaTh TabIM4Hyr0 ¢dopmy Ilepuoamaeckoit
CHCTEMBbl XMMHUYECKHUX DJJIEMEHTOB: pa3jiiyaTh TOHATUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», Mansie
¥ OOJIBIIIE TEPUOBI, COOTHOCUTh 00O3HAYCHHS, KOTOPhIE UMEIOTCS B
tabmuue «llepuogmyeckass cucrema Xxumudeckux snemeHTtoB JI. .
MengeneeBay C YUCIOBBIMH XapPAKTEPUCTUKAMH CTPOECHUS ATOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sapa, oOIIee Yucio
AIEKTPOHOB U PacHpeeeHUe UX MO0 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) O0IIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEPXKJasi  ONHUCAHUE  IPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;
OPOrHO3UPOBAaTh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWUMUYECKHUX
IPEeBpPAILCHUN B PA3IUYHBIX YCIOBUSX;

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 OCHOBHBIE OIEpPAllMd MBICIUTEIBLHON JESITEIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
M3YYCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX pPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHWE, HU3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaibHbIA U MBICIICHHBIN);

clieloBaTh  MpaBUJiaM  TOJIb30BAHUS XMMHUYECKOM mocylod U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIHUSMH I10 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB €  OIPEACIEHHOM MAacCOBOM [JOJIEH PACTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTHI 11O
pacmo3HaBaHWIO PACTBOPOB IMIEJIOYEH W  KHCIOT C TOMOIIBIO
WHIAMKATOPOB (JTakMyc, peHondTanernH, METUIOpaHX U IpyTue).

KOHIly oOyueHus B 9 KJjiacce TpeJIMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YJAIOIIUXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CJI0’KHO€ BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIIECHb
OKHCJICHHS, XMMHYECKas peakiusi, XUMHUYECKas CBA3b, TEIIOBOM
ahdexT peaknuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, DICKTPOJMUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTUUECKAS AUCCOLMAIMUS, PEAKIIM HOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKITUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCIEHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBsI3b (KOBAJICHTHAS,
WOHHAsl, METAJUIMYECKasi), KpHUCTA/UINUecKas pel€Tka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIuu, MPEeaeabHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MIPUMEHSTDH ATU TIOHSITHS TIPU ONMTUCAHUU BEIIECTB U UX MPEBPAICHU;
WCIIOJIh30BaTh XMMHUYECKYI) CHUMBOJIUKY IS COCTaBJICHHS (QopMy
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIUN;

ONpEeNeNiTh BAJEHTHOCTh M CTEMNEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX PAa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPENEIEHHOMY KJIacCy COCIUHECHWH 10 (hopmysiaM, BT
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;

packpsiBath cMbIica Ilepuommueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHHUE: OIHMCHIBATh U XapaKTepHU30BaTh
TabauuyHyro Gopmy [leproauueckoit CHCTEMbl XUMHUYECKHUX JIEMEHTOB:
paznyuaTh MOHATUS «TJIaBHas moArpynmna (A-rpynmna)» u «moOodHas
noarpynna (b-rpynma)», Manble W OOJbIIMe TEPUOAbI, COOTHOCHTH
0003HaYEHUs, KOTOpPhIE HMEIOTCS B IEPUOJUYECKON TabmuIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHM CTPOCHUA AaTOMOB XMUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO DJIESKTPOHOB U
pacripesiefieHe HX I10 JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTU B U3MEHECHUH CBOMCTB AJIEMEHTOB U UX COCIMHEHUN B
npeaenax MajablX NEPUOAOB M TVIABHBIX MOJATPYHI C YYETOM CTPOCHUS
X aTOMOB;

KJIacCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBI,  HEOPraHUYCCKHE
BEILIECTBA, XUMUUYECKHE peaKIuu (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEeIIeCTB, M0 TEIIOBOMY A(PheKTy, Mo U3MEHEHUIO CTeTeHEeH
OKHCJICHUS] XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIUE U CHEU(PUICCKHE XUMUYSCKUE
CBOMCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, IOJATBEPKAas OIHCAHUE
IpUMEpaMU MOJICKYJISIPHBIX U MOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIINM;

COCTaBJISITh YPaBHEHUS DJICKTPOIUTUUYECKONM JTUCCOLMAIUM KHCIIOT,
LIEJI0YEN W COJIEM, TOJIHBIE W COKpPAIIEHHBIC YPAaBHEHUS PEAKLUN
MOHHOTO  OOMEHa, YpaBHCHUS  PEAKIHUH,  MOATBEPIKIAFOITUX
CYIIECTBOBAHME TCHETUUYECKOW CBSI3M MEXIY BEIIECTBAMHU Pa3IMUHbBIX
KJIACCOB;

PaCKpBIBAaTh CYIIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUM
MOCPEJICTBOM COCTAaBJICHUSI DJICKTPOHHOT'O OallaHca 3THX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpAIICHUN B pa3IWYHbBIX
YCIOBUSIX;

BBIYUCIISAITH OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOTO »JJIeMEeHTa 1o Qopmyiie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKON PEaKIINHU;

coONo/IaTh  MpaBWIa  TOJIb30BAHUS  XMMHYECKOM  TOCYJIO0M U
nabopaTOpHBIM 000pY/IOBaHMEM, a TakXKe TMpaBWia OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYECHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIUM, TOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
pPa3JIMYHBIX BEILIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJOPHU/I-,
Opomun-, wuomua-, KapoObonar-, ¢Qocdar-, cunukar-, cymnbdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YYEHHBIX METAJUJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEpAallMd MBICIUTEIBHON AESTEIbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHWE, OOOOIICHUE, CHUCTEMAaTHU3AIHIO,
BBISIBJICHUE TTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3yUYEHUSI CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKlHi, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HAHMs — HAONIOJCHUEe, U3MEPEHHE, MOJICIUPOBAHHE, IKCIICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KounyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PecypChl
MmporpaMmMsl padoTbI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' U IIPaKTUIECKOM https://m.eds00.ru/7f41837c
JeSTEeILHOCTH YeJIOBEKa
BelectBa u xumuieckue bubmuorexa [JOK
1.2 15 1 .
peakuuu https://m.edso00.ru/7f41837¢c
Wroro no pazaeny 20
Pa3nen 2. BaxkHeiime npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoz. 6 bu6muoreka [IOK
' [Moustre 06 OKcumax https://m.edsoo.ru/7f41837c
59 Bognopoga. Ilonstue o 8 1 bu6muoreka [JOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837c
53 Bopa. PacTBopsl. 5 1 1 bu6muoreka [JOK
' [TonsiTHEe 00 OCHOBAHUAX https://m.edso0.ru/7f41837¢c
OcHOBHBIE KJIACCHI BuG OK
2.4 HEOPraHUYECKUX 11 1 1 nommoreka I

COeTUHEHUN

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

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema
3.1 XAMHUYECKHX DJIEMEHTOB 7
. . Menneneena.

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

CrpoeHue aToma

XUMHYECKasl CBS3b.

39 OkucnauTenbHo- 8 5 bubmuorexa [JOK
' BOCCTAHOBUTEIbHEIE https://m.edsoo.ru/7f41837c
peakumn
bubmuorexa [JOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpemst 3 bubmorexa TIOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
68 5 5

YACOB 110 [TPOTPAMME



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

9 KVIACC

HaumenoBanue

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pa3nes 1. BemecTBO U XMMHYeCKHE PeaKIIUH
IToBTOpEHUE U
11 yriayOieHue 3HaHu| 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3/IeIoB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [JOK
' p . https://m.edsoo.ru/7f41a636
XUMHYCCKHUX PEAKIIHA
DNEeKTPOIUTHYECKAS
13 IUCCOIIHAIIHA. 3 1 1 bu6nuorexa [IOK
' XHUMUUECKUE PEAKIMU B https://m.edso0o.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
OO6mrast XxapakTepucTruKa
2.1 XI/II\I/:II/IIIGCKII/)IX SHSMGHTOB 4 1 bubmmorexa [IOK
' https://m.eds00.ru/7f41a636
VIIA-rpynnet. ["anorens
OO01mmas xapakTepucThKa
B P P bubmuoreka [{OK
2.2 XUMHUYECKUX DJIEMEHTOB 6

VIA-rpynmnsl. Cepa u eé

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

COCIUHCHUA

OO01as xapakTepucTHKa

53 XUMHUYECKUX DJIEMEHTORB 7 bubnuotexa [JOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OO01mmas XxapakTepucTHKa
XUMHUYCCKUX DJICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- Y%
P }:HHH riepoaH 8 https://m.edsoo0.ru/7f41a636
erMHI/II/I Hn ux
COCONHCHUA
Wroro no pazueny 25
Pa3zgen 3. MeTa/ILI M BX COeTUHEHU S
31 OO01ue cBoMCcTBa 4 bu6anoreka LIOK
' METaJIOB https://m.eds00.ru/7f41a636
3.9 Baxkueiinme MeTalIbl U 16 bu6nuorexa [IOK
' WX COEIMHEHUS https://m.edso0o.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u Mmarepuarsi B 3 bu6nuoreka [IOK
' YKU3HM 4EJI0BEKA https://m.edso00.ru/7f41a636
HWroro no pasneny 3
b K
PesepBHOE Bpems 3 nommorexa [O

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



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Kosun4yecTBo 4acoB
JJIeKTPOHHbIE
n Hara undgpoBbie
Tema ypoka KoutpoabHbie IpakTHyeckue
/ Bcero H3y4eHust odpa3oBaTejbHbIE
padoThI padoThI
n pecypcsl
[Ipenmer xumuu. Posb xumuu B bubnuoreka [IOK
1 JKW3HU yesioBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
bu6mmoreka [IOK
[ToHsTHE O METOIAX MTO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHHU
7e
[IpakTnueckast padorta Ne 1
bu6nmoreka [JOK
«[IpaBuna paboTsl B 1aboparopun
3 . 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIEHUS C dc
1abopaTOpPHBIM 000PYIOBAHUEM T
UucThle BelecTBa U CMecH bubmorexa HOK
4 . 1 https://m.eds00.ru/ff0d26
CriocoOsI pa3eneHus cMecei ca
[IpakTuueckas padora Ne 2 bubmuoreka [IOK
5 «Paznenenue cmeceilt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYMCTKH MOBAPEHHOM COJIN )» c8
bu6mmoreka [JOK
A
6 TOMBL M MOTICICYITH 1 https://m.edsoo.ru/ff0d2a



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

6C

XUMHYECKUE DJIEMEHTBI. 3HAKH

bu6mmoreka [IOK

7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB 2
bubmuoreka [JOK
8 [IpocTble U ClOXKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelIecTB. XUMHU4ecKas popmyia bubmorexa LHOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB .
XUMHUYECKHX 3JICMCHTOB -
OtHocuTeNnbHAas aTOMHAsI Macca. bu6nmoreka [JOK
11 | OtHocuTenbHasE MOJIEKYSIpHAs https://m.edsoo.ru/ff0d32
macca 3c
MaccoBast 10711 XUHMHUYECKOTO bubmorexa [JOK
12 https://m.edsoo.ru/ff0d35
AJIEMEHTA B COCTUHEHUH Oc
bu6nmoreka [JOK
Konmuectso BemecTBa. Moib.
13 FHIECTEO BECCTR o https://m.edsoo.ru/ff0d52
MounsipHas macca 30
du3nYecKue ¥ XUMUICCKHE bubmorexa [JOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMHUYECKast PEaKIus X
15 | Ilpu3Haku M ycnoBHs MPOTEKaAHUS bubnuorexa [IOK



https://m.edsoo.ru/ff0d2a6c
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

XMMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHHUs MaCChl

bu6mmoreka [IOK

16 | BemecTB. XuMHUECKUE https://m.edsoo.ru/ffod3b
YpaBHEHHUS 88
Brruucnenus koamvecTBa, MacChl bubnmoreka [JOK

17 | BemecTBa o ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMUYECKUX PEaAKIIUit 08
Knaccudukanus XuMruaeckux

eaKIuii (CoeIMHEHHUS bubmorexa LHOK

18| P ’ https://m.edsoo.ru/ffod3f3
pasioKeHus, 3aMeICHNS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBbIii- bubnuorexa [JOK

19 | sHuumknoneauct. O6061mEeHNE U https://m.edsoo.ru/ffod40
CHCTEMaTH3aInsl 3HAHUH c4
KonTtponsHas pabora Nel no reme bubnnorexka [JOK

20 | «BemiecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3nyx — cmecsk razos. Cocras bu6mmoreka [IOK

21 | Bo3ayxa. Kucnopong — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BeuiecTBo. O30H 8e
Ou3nYecKue 1 XUMHUIECKHE
CBOMCTBA KHCIIOpOa (peakiuu bubmorexa HOK

22 P P https://m.edsoo.ru/ff0d46
okHcieHus, ropenue). [lonstue 14
00 okcuaax =

23 | CrmocoObl moyyeHHst KUCIOpoaa bubnuorexa [IOK



https://m.edsoo.ru/ff0d3a16
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

B J1a0OpaTOpUH U
IpOMBILIEHHOCTH. [IprMeHenue
KUCIIOpoJia

https://m.edsoo.ru/ff0d49
7a

TemnoBoit 3¢ ekt xumMuaeckoit
peaKIyu, OHATHE O

bu6mmoreka [IOK

24 | TepMOXMMHYECKOM ypaBHEHHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHJO0TEPMHUYECKHUX 90
peaKusx
TormmuBo (HedTh, Yroib U METaH). bubnnoreka [JOK

25 | 3arpsi3HEHHE BO3ayXa, CLIOCOOBI https://m.edsoo.ru/ff0d4c
€ro Mpe0TBPaICHHS 4a
[IpaxTnueckas padora Ne 3 o
teMe «llonydyenue u cobupanue bubmorexa HOK

26 v 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 Bogopoxa. [lpumenenne https://m.edsoo.ru/ffod4d
BOZOpOZA do

bu6mmorexa [IOK
29 | TlonsTHE O KMCIOTaX U COJAX https://m.edsoo.ru/ff0d50
d2

Crioco0BI ITOJIyYeHHs BOJOPOJa B bubmorexa LHOK

30 ya HOP https://m.edsoo.ru/ff0d4d

nabopaTtopuu

do



https://m.edsoo.ru/ff0d497a
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 bubmuorexa [JOK
M 0 .3
32 OIVIPHDIT ODBEM Ta30B. SAKOH https://m.edsoo.ru/ff0d54
ABorazipo %
Brruuncienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a o €ro N3BECTHOM bubmioreka IJOK
33 Y https://m.edsoo.ru/ff0d55
KOJ'II/ILIGCTBy BC€IIECCTBA UIIN ao
00BEMY o
Brruncienus 006EMOB ra3os I10
ABHEHMIO PEAKIIMNA HA OCHOBE bubmioreka IJOK
34 yp "p N https://m.edsoo.ru/ff0d57
3aK0HA 00BEMHBIX OTHOIIEHUI 08
rasoB 038
dusnueckue U XUMUUYECKHUE bubmorexa [JOK
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIBI 78
. bu6mmoreka [IOK
Cocras ocHoBanuii. [Tonsitue 00
36 https://m.edsoo.ru/ff0d59
WH/IUKATOpax 02
Bona xak pacTBOpuUTEIb.
HaCBI CHHBIC U HCHACBIIIICHHBIC BI/I6J'II/IOTCKa HOK
37 = hittps://m.edsoo.ru/ffodsh
pacTtBOpbl. MaccoBast 1oJist 40
BEIIIECTBA B paCTBOPE o
38 [IpakTuueckas padora Ne 5 o bubnuorexa [IOK

teMe «[Ipurorosiienne 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 OIpeAcIEHHON MacCOBOM 10JIEr
pacTBOPEHHOTO BEILIECTBAY

ba

KontponbHas padota No2 o teme

bubmuoreka [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
OKcupl: cOCTaB, KiIacCuDUKAIUs bubmmorexa [IOK

40 ’ ’ ’ https://m.edso0.ru/ff0d66
HOMEHKJIaTypa

de

[Tonyyenue u xXumMu4eckue bubnnorexa [HOK

41 | cBoOMCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
OcHoBaHUA: COCTaB bubnnorexa [IOK

42 ' ’ https://m.edsoo.ru/ff0d67
KJIacCU(UKAINs, HOMECHKIIATypa ca
IlonydyeHne u XUMHUYECKIE Bubmorexa ITOK

43 qu . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAaHUI ca
KucaoTsl: cocras bubmmorexa [TOK

44 ' ’ https://m.edsoo.ru/ffOdfee
KJ1accuukanus, HOMEHKIJIaTypa 5
[TonydyeHue U XUMHYECKHE bubmmorexa [TOK

45 Uyq https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCJIOT )
Comnu (cpeanue): HOMEHKIIATypa, bubmuorexa [JOK

46 | crmocoObI MOTYICHHS, https://m.edsoo.ru/00ad94
XUMHUYECKHE CBOMCTBA 74

47 | Ilpaktuueckas padota 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
O00011IeHIE 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 MOMBITKH
bu6nmoreka [JOK
KJIACCU(UKAIIUN XUMUYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmax fa
CXOJHBIX 2JIEMEHTOB o
[Tepuonnueckuii 3aKOH U
bu6nmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edso00.ru/00ada5
XUMHUYECKUX djieMeHToB /1. 1. 2
MenpeneeBa B
bu6mmorexa [IOK
53 | Ilepumonsl, rpynmsl, MOATPYIIIHI https://m.edsoo.ru/00ada5
2c
bu6mmoreka [JOK
Crpoenune 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 3JIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
[Tepuonuueckoii cucremsi /. U. be
Meunneneena _
XapakTepucTuka XMMHUYECKOTO
bu6mmoreka [IOK
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
Ilepuonnueckoii cucreme /. U. 24
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuorexa [JOK
3aKOHA JIJI Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e
Y4€HBIM, EAAror U rpax1aHuH -
PesepBubiil ypok. O000IIEHIE U
P P . bubmuorexa [JOK
cUCTEMAaTH3AaIUA 3HAHU /
58 . https://m.edsoo.ru/00adb3
Bcepoccuiickas npoBepouHas 3c
pabota 3C
KonTponbnas padota Ne4 o teme bubnuoreka [IOK
59 | «Crpoenune atoMa. XuMHIeCKast https://m.edsoo.ru/00adb4
CBS3b» 86
ONEeKTPOOTPHUIIATEIIFHOCTE bubmorexa [JOK
60 pooTp https://m.edsoo.ru/00adaa
aTOMOB XUMHUYECKHUX DJIEMEHTOB b3
bu6mmorexa [IOK
61 | HMonuas xumMu4deckas CBSI3b https://m.edsoo.ru/00adac
34
62 KoBanentnast nonsipuas bubnuorexa [IOK

XUMHNYECKas CBA3b

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



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
https://m.edsoo.ru/00adaab8

b8

KoBanenTHas HEIOJIsIpHasd

bubmuoreka [JOK

63 1 https://m.edsoo.ru/00adaa
XUMHAYECKAS CBA3b bs
bubmuorexa [JOK
64 | CreneHn OKUCIEHUS 1 https://m.edsoo.ru/00adae
28
OkucnauTenbHo- bubmorexa [TOK
65 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEJIBLHBIE PEAKITUU 76
bu6mmoreka [IOK
66 | OkwucauTen U BOCCTAHOBUTEIHU 1 https://m.edsoo.ru/00adb0
76
PesepBusblii ypok. O0001IEHNE 1
P P N bubmuorexa [JOK
CHCTEMAaTH3alis 3HaHUN 110 TEME
67 1 https://m.edsoo.ru/00ad9c
«CTtpoeHne aroMa. XuMHU4IecKast b2
CBSI3b» 2
. bubmuorexa [JOK
P . 00600
68 C3CPBHRI YPOK © 111eH1/1e " 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTH3aIis 3HaHUH o6
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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
DJIEeKTPOHHbBIE
Hara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIe
/ padoThI padoThI
pecypcsbl
n
[Tepuoanyueckuii 3aK0H.
bu6mmoreka [IOK
Ilepnonnueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEeMEeHTOB JI. e
U. Menneneesa }
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
M3MEHEHUU CBOMCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX AJIEMEHTOB 6
MIEPBBIX TPEX MEPUOJIOB B
Knaccugukanus u bubnnoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Bunpl xumMuiueckou CBSI3U U bu6mmoreka [IOK
4 THUIIBI KPUCTATUIMYECKUX 1 https://m.edsoo.ru/00adbac
peImEToK 6
Konrponsnas padora Nel
1o reMe «IloBTopenue 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 XUMHUYECKHUX PEAKLMMN 110 https://m.edsoo.ru/00adbch
Pa3JIMYHBIM MPU3HAKAM 0
[Tonsatue o ckopoctu
XUMHYECKON peaKkuu Bubmorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IToHsaTHE O TOMOI€HHBIX U .
FeTEPOTCHHBIX PEAKIIUSIX B
TTousTie 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
bubmuoreka [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakiuu U c
MOJI0KEHUE XUMUYECKOTO B
paBHOBECHS
OKHCIUTEIIBHO- bu6mmoreka [JOK
9 BOCCTAaHOBUTEIbHbBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanyi. CUIbHBIE U 8
CI1a0bIe ANEKTPOIIUTHI -
bu6mmoreka [IOK
Honnble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakimit
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

XUMHUYECKHE CBOUCTBA

coJieii B cBETE bubmuorexa [JOK
13 | mpencraBieHmit 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIACCOILMAIIAN
bu6mmoreka [IOK
[TonsiTHe 0 TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmete i bubmuorexa [JOK
15 . https://m.edsoo.ru/00addd1
cHUCTEeMaTH3aIus 3SHAaHUH )
[TpakTuueckast paborta No 1.
bu6mmoreka [IOK
«Pemienue
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBHBIX X
3a71a9» -
Konrponbnas padora Ne2
10 TEMeE
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
CBOICTBA Ha IpUMeEpE 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, IIOJIy4ECHHUE,
IpUMEHEHHE

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

[Tpaktuyeckas padora Ne 2
1o reme «llonyyenue

bu6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTBHI, g
U3y4EHUE €€ CBOUCTBY» B
Brrancaenus mo
PaBHEHUSIM XUMUYECKUX bubmmorexa [IOK
21 Y . https://m.edsoo.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, CTpOCHHUE, bubmuorexa [JOK
24 buznyecKkue 1 XuMUYECKHe https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcunsl 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
KHUCTIOThI. XUMUYECKOE a
3arpsi3HEHUE OKPY Karolei
CpeIbl COCTMHECHUSIMU CEPhI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 | nonu BBIXOJA MPOAYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO61mas xapakTepucTHKa
351eMeHTOB V A-Tpymiibl. bubnnorexa [JOK
28 | A3oT, pacnpocTpaHEHHE 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 «[lonmyuenue bubmorexa HOK
30 i https://m.edsoo.ru/00adf18
aMMUaKa, H3y4yeHue ero 0
CBOMCTB» =
A30THas KucoTa, e bu6mmorexa [IOK
31 | ¢usnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
bubnmnoreka [JOK
32 Hcnonbs3oBaHne 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 MHUHEPAIIbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKpY>Karolei
Cpelbl COeTMHEHUSIMU
azoTa

[e0)

®ochop. Okcun dhocdopa
(V) 1 dpochophas kucora,

bu6mmoreka [IOK

33 https://m.edso00.ru/00adf68
buznyecKkue 1 XUMUYECKHE N
CBOIICTBa, MOJIy4EeHUE B
Hcnonb3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenuil. 3arps3HeHHe https://m.edsoo.ru/00adfc2
PUPOIHON cpeabl 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
35 | Pactpoctparienue s https://m.edsoo.ru/00adfd9
npupoe, Gu3nYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
bu3nueckrue 1 XUMHUYECKHE bubnnorexka [JOK
36 CBOMCTBA. DKOJIOTHYECKHUE 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
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne

bu6mmoreka [IOK

38 | yraekucnoro rasa. https://m.eds00.ru/00ae027
KauectBennas peakius Ha e
KapOoHaT-HOH"
[lepBoHavasibHBIEC TOHSATHUSA
00 OpraHu4eCcKux Bubmuorexa LIOK
39 p https://m.edsoo.ru/00ae054
BELLIECTBAX KaK O o
COEIMHEHUSIX YTepoaa B
Kpemit 11 ero bu6mmorexka [IOK
40 https://m.edso0.ru/00ae080
COEIMHEHUSI )
[TpakTuyeckas padora Ne 5.
Pemenue
SKCIIEPUMEHTAIbHBIX 3a7a4 Bubmiorexa ITOK
41 p . https://m.edsoo.ru/00ae0bf
o TeMe «Baxkueiime 5
HEMETAaJLJIbI U UX N
COEIMHEHU
KonTponbnas pabota Ne3
no teme «Baknelimue Bubmiorexa ITOK
42 https://m.edsoo.ru/00ae0el
HEMETAJIIBI U UX g
COEIMHEHU =
OO01mas xapakTepucTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorexa [IOK
43 METAIUIOB. MeTayutnueckas https://m.edsoo.ru/00ae103

CBA3b U METAIJIMYCCKaA

KPUCTAJUINYECKasl pEIIETKA.
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dusnueckue cBoiicTBa
METAJJIOB

XUMHYECKUE CBOUCTBA

bu6mmoreka [IOK

METAJLJIOB.
44 . https://m.edsoo.ru/00ael15
DIEKTPOXUMUYECKUN P 5
HaIpsHKEHUH METAILIIOB h
OO011re crmocoobl
MOJTyYEHUST METAJUIOB.
CnnaBel. Berauciaenus mo bubmunorexa [JOK
45 | ypaBHEHMSIM XUMHUYECKHUX https://m.edsoo.ru/00ae115
pEeaKIMi, eClIi OJIMH U3 6
PEareHTOB COJCPIKUT
pUMecH
ITousTue o Koppo3uu bubmmorexa [TOK
46 PP https://m.eds00.ru/00ae127
METAaJIJIOB 3
bu6mmoreka [IOK
47 [IlenounbIe MeTAITBI https://m.edsoo.ru/00ael4b
2
OKCHIBI U TUAPOKCHUIBI bubmmorexa [TOK
48 P https://m.edsoo.ru/00ael4b
HATpUS U Kaaus )
[[lemounO3eMeNbHBIC bubnmoreka [JOK
49 METAaJIJIbI — KaJIbIHH U https://m.edso00.ru/00ael5e
Mar"uim 8
50 BaxkHeiimme coequHeHNs bu6mmoreka [JOK

KaJIbIIUS

https://m.edsoo.ru/00ael5e
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O060061EHNE U

51
cHUCTeMaTH3aIus 3HAaHUH
K&cTkocTh BOJBI U bubmorexa LOK
52 . A https://m.edso00.ru/00ae188
CrocoObI €€ ycTpaHeHUs 6
[TpakTuyeckas padora Ne 6 bubnuoreka [IOK
53 o TeMe "JKECTKOCTh BOJIBI https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
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4
. bubmuorexa [JOK
A
55 MboTepHBIe CBOTCTBA https://m.edsoo.ru/00aelc6
OKCHJA U THIPOKCH]IA p
bu6mmoreka [JOK
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6
Oxcupl, TMAPOKCUIBI U bubnnoreka [JOK
57 conu xene3a (I1) u xenesza https://m.edsoo.ru/00ae35e
(D) 6
58 O06o0meHue u
cHUCTEeMaTH3aIus 3HAaHUI
[TpakTrueckast pabora Ne 7.
Pelwerie bubmuorexa [JOK
59 https://m.edsoo.ru/00ae3de

DKCIEPUMEHTAIBHBIX 3a7a4
no teMe «BakHeiimune

8



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

METaJJIbI U UX
COCOAUHCHU A

Bruucnenus no
YpPaBHEHUSAM XUMUYECKUX
peaKkuuii, €CJid OJJMH U3

peareHToB JIaH B U30BITKE Bubmorexa LIOK
60 https://m.edsoo.ru/00ael75
WJIU COJICPYKUT MPUMECH. 0
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JIOJTU BBIXO/1a IPOAYKTA
peaKIuu
61 O06o0061IEHNE U
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kona
NMPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHNEC ITIOHATHA»

11

pacKpblBaTh CMBICI OCHOBHBIX XHUMHYECKHMX IIOHSATUH: arToM,
MOJIEKYJIa, XMMHUYECKUH D3JIEMEHT, IIPOCTOE BEILECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAsA), BAJICHTHOCTb,
OTHOCUTEJIbHAsl aTOMHAas M MOJIEKYJIIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0JI1 XMMHUYECKOIO
AJIEMEHTa B COEAMHEHUU, MOJIAPHBIA 00BEM, XUMHUUECKasl peaKius,
KJIacCUpUKalUsg ~ peak[uil: peakuuu COEAUHEHUsS, pPEaKIUH
pa3oKEHUs, PEaKLUU 3aMEIleHUus, peakuuu OOMEHa, 5K30- U
SHAOTEPMHUUYECKUE PEAaKIUU, TeIIoBOH 3((eKT peakuuu, pacTBop,
MaccoBast J10Jig BelecTBa (MPOLIEHTHAs! KOHIIEHTPAI|sl) B pacTBOPE

1.2

UJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX IOHATHH U
IIPUMEHATh O3TU IIOHATUSA IIPU  ONUCAHUM BEIIECTB U HX
IIpEBPAILCHUI

1.3

WCIOJIb30BaTh XUMUYECKYI0 CHUMBOJHKY JUIS COCTaBJIEHUS (OpMYIl

BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

14

PaCKprIBaTh CMEBICJI 3aKOHOB  COXpaHCHHA MacCChl  BCHICCTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO YYEHHs, 3aKOHA
ABoraapo

1.5

OMpCeACIATL  BAJICHTHOCTb  ATOMOB  JJICMCHTOB B 6I/IHapHLIX
COCINHCHUAX

1.6

KJIacCU(UIUPOBAaTh XUMHUYECKHE peakuuu (MO YUCIy M COCTaBy
YYacTBYIOIIMX B PEAKIINH BEIIECTB, IO TEMI0BOMY 3D (DEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChbI

BCIICCTB

1.8

BBIUUCIISATH MAacCOBYIO JOJI0 XMMHUYECKOTO 3JIeMeHTa 1o (Gopmylie
COETMHEHMS,




1.9

BBIYUCIIATh MaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE

1.10

MPUMEHSITh €CTECTBEHHOHAYYHBIC METO/IbI TIO3HAHUS — HA0JIOICHUE,
W3MEPEHHE, MOJCIMPOBAHUE, OKCHEPUMEHT  (peajbHbli U

MBICJICHHBIN )

Ilo Teme: «BaxkHelmmue IMPEACTABUTCIIN HCOPraHUYCCKHUX BECIICCTB)

2.1

PACKpBIBATL CMBICJI OCHOBHBIX XHUMHWYCCKUX MMOHSTHH: OKCH I,

KHCJ10Ta, OCHOBAaHUC, COJIb

2.2

OTIpeCIATh MPUHAMICKHOCTh BEIIECTB K ONpPENEIEHHOMY Kiaccy
coequHeHui o popmMynam

2.3

KJ'IaCCI/I(bI/H_[I/IpOBaTL HCOPraHN4CCKUC BCUICCTBA

2.4

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHWMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPIKIasi ONMUCAHUE MPUMEpaMu
MOJICKYJIIPHBIX ~ YPaBHEHHUUM  COOTBETCTBYIOIIUX  XUMHYECKHUX

peakuuii

2.5

[IPOrHO3UPOBaTh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HX
KayeCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKaHUS XMMHUYECKHX
IIPEBpAILEHHH B PA3INYHBIX YCIOBUIX

2.6

CIeAOBaTh MpaBWJaM IOJb30BAaHUA XUMHUYECKOM TMOCYAOM U
nabopaTOpHBIM 000PYTOBAHMEM, a TAKXKE MpaBUIaM OOpaIleHUs ¢
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKLHUSMH TIO BBITIOJTHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEUIECTB (BOJOPO/A U KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB C OMNPEIETEHHON MacCOBOW J0JIEM PacTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOJIUTH XUMHUYECKHE IKCIIEPHMEHTHI
M0 PaclO3HABAaHMIO PACTBOPOB IMIeNI0OYed M KHCIOT C IOMOIIBIO
WHIMKATOPOB (JaKkMyc, (heHosdTaaer, METUIOPAHXK U IPYTHe)

2.7

IIPpOBOAUTD pvaéTBI 10 YPaBHCHUTIO XHUMHYECKOM pCaKknuunu

[To Teme: «llepuomnuecknii 3akoH u Ilepmoamueckas cucrema
xumuueckux sneMeHtoB . M. Menpneneea. CTtpoeHue aToMOB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUID)

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHATUMN: AP0 aToMa,
JNEKTPOHHBIA CIIOM aroma, aroMHas opOuTash, pajauyc aroma,
XMMHYECKas CBA3b, MOJSAPHAs U HENOJSPHAs KOBAJIEHTHAsl CBA3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAS CBS3b, HMOH, KATHOH, AHHOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XHUMHUYECKUEC 3JICMCHTHI

3.3

OIMCBIBATh U XapaKkTepu3oBaTh TabanuHyto Gopmy [lepuoanyeckoit




CHCTEMBbl XUMHUYECKUX JJIEMEHTOB: pa3jnyaTh MOHSATHS «TJIaBHAs
noarpynma (Arpynma)» u «mnobouHas mnoxarpymnma (brpymma)y,
«MaJbie» U «OOJIBIIHIE) TePHOIBI

3.4

packpsiBaTh cMmbici Ilepuonnueckoro 3akona [[.M. MenneneeBa:
ACMOHCTPHUPOBATH IIOHUMAaHUC HepI/IO,[[HlIeCKOfI 3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCEHTOB oT ux IIOJIOKCHU A B

Ilepuonnueckoii cucreme

3.5

COOTHOCHUTDB 0603Ha‘leHI/Iﬂ, KOTOPEIC HUMCIOTCA B Ta6J'II/II_[C
«Hepnom/lquKa;I CHUCTCMa XUMHNYCCKHUX 3JICMCHTOB I[I/I
MenaeneeBa» ¢ YHUCIOBBIMHU XapaKTCPUCTUKaAaMU CTPOCHHUSA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apiag sdapa, 061_1_[66 qucCJio
QJICKTPOHOB U PACHPCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIPCACIIATh CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCANHECHUAX

3.7

OIIpCACIIATL BHUO XUMHUUYECKOM CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaﬂ) B
HCOPIraHUYCCKUX COCAUHCHUAX

9 KJIACC

Kon nposepsiemoro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHO MPOrpaMMbl OCHOBHOI'0 00111€r0
o0pa3oBaHus

1

ITo Teme: «BelecTBO U XUMUYECKask PEAKIIUS)

11

PACKpPBIBATL CMBICII OCHOBHBIX XUMHYCCKUX MMOHSATHM: pacTBop,
OJICKTPOJIUTHI, HEOJICKTPOJIUTHI, OJICKTPOJIUTHYICCKAA
Jucconuranus, pCaknuuun HMOHHOTI'O 06MCH8., KaTaJm3aTop,
XUMHYCCKOC PABHOBCCHUC, 06paTI/IMBIC n HCO6paTI/IMBIe pcCaKkiuu,
OKHCIIUTCIBbHOBOCCTAHOBUTCIILHBIC pcaKkuuu, OKHCIHTCIIb,
BOCCTAHOBHUTCIIb, OKHCJIICHUC U BOCCTAHOBJICHUC, aAJIJIOTPOIINA,
aM(I)OTCpHOCTL, XHUMHUYECKasaA CBA3b (KOBaJ'ICHTHa}I, HOHHAas,
MCTaJIJII/I‘-ICCI(aH), KpUCTaJNIMYCCKad pCIJ_IéTI(a, CIIJIaBbI, CKOPOCTH
XUMHYECKOMN pCaKknunun

1.2

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHSATHH
U TPUMEHATh OSTU TOHATUSA MPH OINMCAaHUM BEIIECTB U UX
MpEBpALLICHU I

1.3

COCTaBJIAThb YpaBHCHHA BHCKTpOHHTH‘{CCKOfI Jucconuanuun

KHUCJIOT, IIEJIOYEeH U COJIEH, ITOIHBIE U COKPAIlEHHBIC YPABHEHUS




peakIuii HFOHHOTO OOMeHa

14

pacKpbIBaTh  CYIIHOCTb  OKHCJIWTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii TOCPEICTBOM COCTaBJICHUS DJIEKTPOHHOTO OayiaHca
3TUX pEaKui

1.5

MIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOUN peakuu

IIo temam: «Hemeramnsl U uxX COCAUHCHUA» U «MeTanasl U X

COCOAUHCHUA»

2.1

XapakTepu30BaTh (OMUCHIBATH) OOMHKME U  crenupuyIecKue
XUMHAYECKHE CBOWCTBA TMPOCTBIX M  CJIOXKHBIX  BEIIECTB,
MOJITBEPXK/Iasi OMUCAHUE MPUMEPAMH MOJICKYISPHBIX U HOHHBIX
YPaBHEHHI COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIIHI

2.2

COCTaBJIAATb YpaBHCHUA pCaKHHﬁ, IMOATBCPIKAAOITHNX
CYIICCTBOBAHUC TEeHETUYECKON  CBS3U MCXKAY BeIIECTBaAaMU
Pa3JIMYIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA B€OICCTB B 3aBHCHUMOCTH OT HX
CTpOCHUA, BO3MOXXHOCTHU IMPOTCKAHUA XUMHNYCCKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.4

ClIeIoBaTh MpaBUJIaM TMOJb30BAHUS XMMHUYECKOW TMOCYIO0N H
nabopaTopHBIM 000pYIOBaHUEM, a TAK)KE MpaBHIIaM OOpaIeHUsS
C BeHeCTBAMH B COOTBETCTBHM C HMHCTPYKIUSMHU  TIO
BBITIOTHEHUIO ~ JTAOOPATOPHBIX ~ XMMHMYECKUX  ONBITOB IO
TOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U
YTIEKUCIIOTO Ta3a)

2.5

MIPpOBOAWUTE PCAKIHU, MOATBCPIKAAOIINC Ka4eCTBEHHLIH COCTaB
PA3IMYHBIX BCUICCTB: pacCliO3HABaTb OIIBITHBIM HYTGM xJjopunma-,
Opomun, womun, KapOoHar, dQocdar, cwiIMKaT, Ccyiabdar,
THAPOKCUIUOHEI, KAaTHUOHBI aMMOHUA, HNOHBI HN3YUCHHBIX
METAaJlJIOB, MNPUCYTCTBYIOIIHEC B BOIHBIX pacTBOpax
HCOPTraHNYCCKUX BCIICCTB

Ilo Teme: «Xumus 1 OKpyXkaromiasi cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMmU4eckux moHatuil: I[IJIK

BCIICCTBA, KOPPO3HA METAJIJIIOB

3.2

MIPUMEHSITh OCHOBHBIE OTIEPAIH MBICIUTEIBHON eI TENEHOCTH —
aHaJIU3 W CHHTE3, CpaBHEHHUE, O0OOIICHHE, CUCTEMAaTH3AaIHIO,
BBISIBJICHHE MPUYNHHO-CIICICTBEHHBIX CBS3CH — IS HM3yYCHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIINi; €CTECTBEHHOHAYUHBIC

MCTOAbI ITIO3HAHUA — HHGHIOZLGHI/IG, HN3MCPCHUC, MOJCIIMPOBAHUC,




9KCIIEPUMEHT (peaIbHbIi U MBICJICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

HepBOHa‘-IaJIbHBIG XUMUYCCKUC ITOHATUA

11

Hpez[MeT XUMHUH. PoJIb XMMHMHU B KM3HU 4Y€JIOBEKa. XUMUS B CUCTEME HayK.
Tena u BemiecTBa. MU3MYECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOsIHUC
BCIICCTB

1.2

ITonsatue o METOA4aX IIO3HaHUA B XHMUH. Yucteie BC€IICCTBA U CMECCH.

Crnioco0sl paznieneHust cMecei

13

ATOMBI H MOJICKYIJIBI. Xumuueckyue 3yeMeHThl. CHMBOJIBI XUMHYECKHX
QJICMCHTOB. HpOCTHe H CJIO0XHBIC BEIICCTBA. ATOMHO'MOJ’IeKy'J'IHpHOG YUCHUC

14

Xumnueckas (opmyna. BalleHTHOCThP aTOMOB XUMHYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAas aTOMHas Macca.
OtHocuTenbHass MOJEKyJIspHas Mmacca. MaccoBas a0y XMUMHUYECKOTO

9JICMCHTA B COCIMHCHHNH

1.5

KonnuectBo BemectBa. Monb. MomnsipHast Macca. B3auMocBs3b KOIMUECTBa,
Macchl M YMcia CTPYKTYPHBIX €AMHHUI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHEHUN

1.6

CDI/ISI/IqGCKI/IG U XUMHUUYCCKUC ABJICHHS. XI/IMI/I‘ICCKEIH peaKum{ " eé HpI/ISHaKI/I.
3aKOH  COXpaHEHHS  MacChl  BEMIECTB.  XWMHYSCKHE  YpPaBHEHHUS.
Knaccupukanus xumuueckux  peakuuil  (COeAMHEHHUs, pa3JIokKeHHUs,
3aMeNIeHus, OOMeHa)

1.7

XUMHYECKUN SKCHEPUMEHT: 3HAKOMCTBO C XUMHYECKOM TMOCYyI0H, C
mpaBwiaMd paboTel B JlabopaTopuu U TOpuéMaMud OOpalieHHus C
nabopaTopHBIM  000pPYJOBaHHEM, W3yYeHHE U ONUCaHhe (U3HUECKUX
CBOMCTB 0O0pa3IlOB HEOPraHWYECKHX BEIIECTB, HAOMIOACHHE (PU3UUECKHIX
(nnaBneHWe BOCKA, TasHUE JIbAA, pACTUPaHUE caxapa B CTYIKe, KUMEHUE U
KOHJICHCAIIUSI BOJIBI) M XUMHUYECKUX (TOPEHHUE CBEUH, MPOKAIMBAHUE METHOM
MIPOBOJIOKH, B3aUMOJICHCTBHE Mela C KHUCIOTOH) SIBICHUN, HaONIOJCHUE U
OMHCaHWE TIPU3HAKOB TMPOTEKAHMSI XUMHYECKHX peakinuii (pas3liokeHue
caxapa, B3aUMOJICHCTBUE CEPHOUN KUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUe
ruapokcuaa wmeau(ll) npu HarpeBaHuu, B3aMMOJIEWCTBHE JKele3a C
pactBopom conu Menu(ll), m3ydenue crocoboB pazmeneHus cmeceil (c

IIOMOIIBIO Marbgura, q)HJIBTpOBaHI/IC, BBITTAPUBAHUC, JUCTHUILIIAIINA,




xpomatorpadusi), TpoBeJeHHEe OYHCTKH MOBAPEHHOW COJIM, HAOIIOJEHUE U
ONMCAaHUE PEe3yNbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH
COXPAaHEHHUS MACChl, CO3/IaHHE MOJIEIe MOJIEKYJ (IapOCTEPHKHEBBIX )

Baxwnerinme npeicTaBuTeNIn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucmopoa — sjaeMeHT U mpoctoe
BemecTBo. Haxoxkienue kucinopoaa B npupoze, Gpu3nueckue 1 XuMHU4YecKHe
cBoiicTBa (peakuuu roperus). Oxcunpl. [Ipumenenune kucmopoaa. CriocoOb
MOJIy4YEHHUsl KUCJIOpoJa B J1a0OpaTOpUu M MPOMBINUIEHHOCTH. KpyroBopot
Kucinopoa B mpupoe. O30H — alIoTporiHas MoaupUKaius KUCIOpoaa

2.2

TernoBoit >PPeKT XUMHUECKOW peaKIuH, TEPMOXUMHUYECKHE ypaBHEHHS,
9K30- U AHAOTEPMUYECKUE peakluuu. TOMINBO: Yroib U METaH. 3arpsa3HEHHE
BO3/lyXa, yCWICHHE MMAPHUKOBOT0 3((eKTa, pa3pyleHIe 030HOBOTO CII0S

2.3

Bonopon — anemeHT u mpocroe BemiecTBo. HaxokaeHne Boiopo/ia B IPUPO/IE,
(du3nyueckre W XUMHUYECKHE CBOWMCTBA, NMPUMEHEHHE, CIIOCOOBI IMONy4YEeHHSI.
Kucnorts! u conu

2.4

MounsipHbiii 00BEM ra30B. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usnyeckue CBOMCTBa BOAbL. Boma kak pactBopurenb. PacTBOpHI.
HacellienHble W HEHACHIIEHHBIE PAcTBOPBL. PacTBOPUMOCTH BELIECTB B
BoJie. MaccoBasi J1oyisi BEUIECTBA B pacTBOpE. XUMHUUYECKUE CBOMCTBA BO/IBI.
OcHoBanus. Poss pacTBOpOB B IPUPOJIE U B KU3HU YesoBeka. Kpyrosopor
BOJBI B TMpUPOJE. 3arpsizHEHHE MPUPOAHBIX Boja. OXpaHa W OUYHCTKA
MPUPOIHBIX BOJ

2.6

Knaccudukanus neopranuyeckux coeauHeHuid. Oxcuabl. Knaccudukanus
OKCHJIOB: coyieoOpasyromiie (OCHOBHbIE, KHCIOTHBIE, aM(pOTepHbIE) U
HeconeoOpa3zyromue. Homenknatypa okcunoB. dusndeckne U XUMUYECKUE
cBolcTBa OKCcUI0B. [Tonmyyenue okcuaoB

2.7

OcHoBanus. Krnaccudukanus oOCHOBaHUM: IIEIOYM UM HEPAcTBOPUMbIE
ocHOoBaHMs. HomeHknatypa ocHOBaHHMl. @PU3MYECKHME U XUMHYECKHE

cBoMcTBa ocHOBaHuUM. [loryuenne ocHOBaHM

2.8

Kucnotel. Knaccudukarus kucnor. Homenknarypa kucinor. @usudeckue u
XUMHYECKHe cBoMcTBa KHCHOT. Pan aktusHoctn MetauioB H.H. bekerosa.
[TonydyeHnue KuCIoT

2.9

Comu. Homenknatypa coneil. ®U3nyeckue 1 XMMHYECKHE CBOWCTBA COJICH.
[Tonydenue coneit

2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKHUH HSKCIEPUMEHT: KadeCTBEHHOE OIpe/ieJIeHHe COAep KaHUs
KHCIIOpO/ia B BO3JyXe, MOJyueHue, COOMpaHue, paclio3HaBaHue U U3ydeHUe




CBOMCTB KHCIIOPOa, HAOJI0ICHUE B3aUMOJCHCTBUS BEIISCTB C KUCIOPOIOM
W YCIIOBUS BO3HMKHOBCHHMS M  TPEKpalIeHUS TOopeHHs  (moxapa),
O3HaKOMIICHHE ¢ 00pa3liaMu OKCHIOB M OIMCAHHE MX CBOMCTB, IMOJYYCHHE,
coOupaHHe, pPaclo3HaBaHWE M M3yYCHHE CBOWCTB BOAOpoAa (TFOpPEHHE),
B3auMoeiicTBrue Bogopoaa ¢ okcuaoMm meau(ll) (Bo3MOKHO MCIONIb30BaHKE
BHJICOMATEPHAIIOB), HAOJI0IcHHE 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb,
HCCIIeIOBaHNEe OCOOCHHOCTEH PAcCTBOPCHMS  BCINECTB C  PA3IMYHOM
PacTBOPUMOCTBIO, TPUTOTOBJIICHHE PACTBOPOB C OMPEICIIEHHON MacCOBOM
JOJIeH pacTBOPEHHOTO BEINECTBA, B3aMMOJCHCTBHE BOABI C META/UIAMH
(HaTpreM u KajbleM) (BO3MOXXHO HCIIOJIb30BaHUE BHICOMATEPHAIIOB),
oIpejie/icHUe PAcTBOPOB KHCJIOT M INEI0YCH C IMOMOIIBIO HHIAMKATOPOB,
HCCIIeIOBaHHEe 00pa3lioB HEOPraHWYCCKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HAO0JII0JICHUE W3MEHEHHUS OKPAaCKM HMHJMKATOPOB B pacTBOpax KHCIOT H
nienoveid, u3ydenue Bzaumozeiicteust okcuaa menu(ll) ¢ pacrtBopom cepHoit
KHCJIOTBI, KHUCJIOT C MeTajulaMH, pEeaKIUi HEeWTpaau3alyu, MOJyYCHHE
HEPaCTBOPHMBIX OCHOBAHH, BBITECHCHHE OJIHOTO MeETalUla JPYTUM U3
pacTBopa COJIM, PEIIeHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHerIme
KJIACChl HEOPTAHUYECKUX COSTMHEHUI»

[Iepnonnueckuit 3akoH u [lepuonnueckas cuCTeMa XMMUYECKUX JJIEMEHTOB
J .. MenneneeBa. Ctpoenne aToMoB. XUMHYECKask CBsI3b. OKUCIUTEIHbHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

3.1

[lepBpie TOMBITKUA KIACCH(PHUKAIMU XUMHUYECKUX 3JIeMEHTOB. [loHsATHE O
rpynmnax CXOIHBIX AJEMEHTOB (IEIOYHbIE U MIEIOYHO3EMETbHbIE METaLIbI,
raJloTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe
OKCHUJIbI U TUIPOKCHUIBI

3.2

[Iepnonnueckuit 3akoH. [lepmoanueckas cucreMa XUMHUYECKHX SJIEMEHTOB
JA.W. Menneneesa. KopoTkonepuoanas ¥ UIMHHONEpPUOAHAs (OPMBI
[Tepuonuueckoit cucteMbl xumudeckux d3nemeHToB .M. Menneneena.
[Iepuons! n rpymnmbsl. @U3NYECKUI CMBICI MOPSAKOBOTO HOMEpAa, HOMEPOB
MIEPUOJIA U TPYIIIBI JIEMEHTA

3.3

Crpoenne atomoB. CocTtaB aTOMHBIX A1ep. M3oTonsl. DnexkTpoHsl. CTpoeHHe
JIEKTPOHHBIX 000J0YEeK aTroMOB IMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
Ilepuonunueckoit  cucremsl .M.  MenneneeBa.  XapakTepHUCTHKA
XUMHUYECKOTO DJIEMEHTa [0 €ro mnosiokeHutro B Ilepuoanueckoin cucreme
J.1. Menneneea

3.4

3aKOHOMCpHOCTI/I HU3MCHCHHA paauyCa aTOMOB XHMHUUYCCKHX 3JICMCHTOB,
METaJNIMYECKUX M HEMETaJNIMYECKUX CBOMCTB IIO rpynmnaM U nOCpuoaM.

3naueHue Ilepumonmyeckoro 3akoHa U Ilepuoguueckodl  cUCTEMBI




XUMHUYECKHUX 3JIEMEHTOB JJIsl pa3BUTHUs Hayku U npaktuku. .M. Mennenees
— Y4EHBIN U TpaskJaHUH

3.5

Xumuueckasi cBs3b. KoBajeHTHass (MOJisipHAass W HEMOJSIpHAsi) CBSA3b.

SHGKTpOOTpI/IHaTeJIBHOCTB XUMHUYECKUX 3JIeMEHTOB. FIoHHas CBSI3b

3.6

CreneHb OKHCJICHU. OXUCINTEIIFHOBOCCTAHOBHUTEIIBHEIC pE€aKkuu.
Hpoueccm OKHCJICHHS B BOCCTaHOBJICHHI. OKHUCIMTEIN U BOCCTAHOBUTEIIHN

3.7

XUMHUYECKUH SKCIIEPUMEHT: H3y4YeHHE OOpaslloB BEIIECTB METAIJIOB U
HEMCTAJIJIOB, BSaHMOI[efICTBHe HApOKCHUAa OUHKAa C paCTBOpaMU KHCJIOT H
HICJIOYEH, IIPOBEJICHUE OIBITOB, WUTIOCTPUP YFOLIUX IIPUMEPBI
OKHCIIMTEILHO-BOCCTAHOBUTEILHBIX peakuuin (ropenue, peakuuu

pa3IoKeHUs!, COeAMHEHNS )

9 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

BeniectBo 1 xummndeckas peakuus. [Topropenue

11

[Iepnonnueckuit 3akoH. Ilepmonnueckas cucreMa XMMHUYECKHUX SJIEMEHTOB
.. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOMCTB XMMHMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOOB, KAIHs, KaIblIUs U
WX COEJUHEHMH B COOTBETCTBUM C IIOJOKEHHUEM DJIEMEHTOB B

[Ieproanueckoil cUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BEIIIECTBA: BHUIBl XHMHUYECKON CBS3U. THIIBI KPUCTAJTNINICCKUX
peIJ_IéTOK, 3aBHCHUMOCTh CBOMCTB BeIIECTBA OT THUIIA KpHCT&J’IJ’IH‘ICCKOﬁ
peHléTKI/I U BHJA XHMHYECKOH CBS3M. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKIJIATypa
HCOPraHNYCCKUX BCUICCTB (Me)KI[yHaPOIIHaH n TpI/IBI/IaJIBHaSI). XUMUYECKHUE
CBONCTBa BCIICCTB, OTHOCAIMIUXCA K PA3JIMUYHBIM KJIaCCaM HCEOPTraHUYCCKUX
COCﬂHHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudpukanus XuMHUYECKHX peakuuid IO pa3lIuyHbIM MpHU3HaKaM (1o
YuCilly MW COCTaBy YYaCTBYIOIIUMX B pPEAKIUU BCUICCTB, IO TCIJIOBOMY
¢ dexTy, Mo N3MEHEHHUIO CTENEHEH OKMCICHUS XUMHUYECKUX DJIEMEHTOB, 10
o0paTUMOCTH, IO YyYacTHIO KaTaiu3aropa). DK30- U HHAOTEPMUYECKHE
p€akuuu, TCPMOXUMHUICCKUC YPABHCHUA. ITonsarue o CKOpPOCTH XUMHYECKOH

peakmu

1.4

[Tonsatue 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMHYECKHX peakuusx. [lonsaTue o
TOMOTE€HHBIX M TETEPOreHHbIX peakuusx. IloHsTHE O XUMHUYECKOM
paBHOBecHH. DaKTOpBI, BIMSIOIMIME HA CKOPOCTh XMMUYECKOW PEAKIUHU U

TTOJIOKCHHUEC XUMHUYCCKOI'0O PABHOBCCHUSA




1.5

OXUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aKknuu, 3JI€KTpOHHBII>'I OajaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX pCaKHI/Iﬁ C HCIIOJBb30BaHUCM MCTOJA
OJICKTPOHHOI'O OajnaHca

1.6

Teopus 3JIEKTPOJIUTUYECKOMN JIUCCOLIMALMH. DIEKTPOJIUTHI u
HEUIeKTpoJINThl. KaTnoHbl, aHMOHBI. MexaHu3M IUCCOLMALUU BELIECTB C
pa3IUMYHBIMHU BUJIAMU XUMHUYeCKOU cBs3u. Ctenenb auccouuanuu. CuibHbie
u cnalble AIEKTPONUTHL. Peakimu MOHHOrO oOMeHa. YCIIOBUS MPOTEKAHUS
peakuuii MOHHOTO OOMEHAa, IOJHBIE U COKpAIIEHHbIE MOHHBIE ypaBHEHUS
peakuuii. CBoWCTBa KUCIIOT, OCHOBAaHUI U COJIel B CBETE MpeAcTaBiIeHUI 00
NEKTPOIUTUYECKOW Juccounanuu. KayecTBeHHbIE pPEaKIUM HAa HOHBI.
[TonsiTne o ruaponuse conen

1.7

XUMHYECKUM OKCIICPUMCHT: O3HAKOMJICHHUC C MOJICIIEIMU KPUCTAJIIIMYCCKUX
peHléTOK HCOPraHUMYCCKUX BCHICCTB — MCTAJIOB U HCMCTAJLJIOB (l"pa(bI/ITa u
anMa3a), CJIOKHBIX BCIICCTB (XJ'IOpI/II[a HanI/IH); HCCJIICAOBAHUEC 3aBUCUMOCTHU
CKOpPOCTH XUMHYSCKOM p€aKiuu OT BOSI[GﬁCTBHH Pa3JIMIHBIX (1)aKTOpOB;
HCCIICAOBAHUEC  JJICKTPOIIPOBOAHOCTH  paCTBOPOB  BCIICCTB, IIpoHecca
Jucconranuu KHCIIOT, menoded u Ccoyen (BO3MO)KHO HUCIIOJIB30BAHUEC
BI/II[eOMaTepI/IaJ'IOB); MMPOBCACHUC OIBbITOB, WUIOCTPUPYIOIINUX IIPHU3HAKH
MPOTCKAHUSA peaKHHI’I HOHHOTO OOMEHa (O6p330BaHI/IC ocCaaKa, BBIACIICHHEC
rasa, O6paSOBaHI/Ie BOI[H); OIIBITOB, HINTIOCTPUPYIOIIUX IMPUMCPLIL
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (FOpeHI/Ie, peakuuu
Pa3yIoKECHU, COCI[I/IHGHI/ISI); pacno3dHaBaHuE€ HCOPraHUYCCKHUX BCHICCTB C
IIOMOINBIO KAYCCTBCHHBIX peaKI_II/Iﬁ Ha UOHBI; PCIICHNUEC DKCIICPUMCHTAJIBHBIX
3aaaq

Hemeramis! 1 ux COCIMHECHUA

2.1

OO6mass xapakrepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (uU3MUEeCKHe CBOHCTBA
MPOCTHIX BELIECTB — rajJOreHOoB. XMMUYECKUE CBOMCTBA Ha MPUMEPE XJIOpa
(B3auMoielicTBHE ¢ METAJUIaMU, HEMETaJlIaMU, IIefIouaMu). XJI0POBOAOPO/I.
ConsiHass KHUCIIOTAa, XUMHUYECKHE CBOWCTBA, IMOJYYEHUE, TPUMEHEHHE.
JlelicTBue Xjopa M XJOPOBOJOPOJA HA OpPraHW3M 4YejoBeKa. Baxnenmune
XJIOPUJIBI U UX HAaXO0XKJICHUE B IIPUPOIE

2.2

OO6mas xapakrepuctka 3meMeHToB VIA-rpymnmel. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrpoeHne U (Qu3HUECKHUe
CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOpOJAa U Cepbl. AJIOTPOIHBIE
MOIUGUKAIIMK  KHCIOpPOAa U  Cepbl. XUMHUYECKHME CBOMCTBA CEpBHI.
CepoBoniopoJi, cTpoeHue, (U3NUYecKue M XUMHUYecKhe cBoicTBa. OKCHIBI




Cepbl Kak [MpPeICTAaBUTENIM KHCIOTHBIX OKcuaoB. CepHas KHCIIOTa,
¢u3nuecKkre U XMMHUYECKUE CBOICTBa (00IIME KakK MpeAcTaBUTENs Kiacca
KHCIIOT W crnenuduueckue). XUMHUECKUE PEaKIUH, JieKallue B OCHOBE
MIPOMBIIIIJIEHHOTO CIIoco0a moixydeHus cepHoii kucnotsl. [Ipumenenue. Conu
CEpHOI KHCIIOTHI, KaueCTBEHHas peakuus Ha cyinbdar-uoH. HaxoxaeHnue
cepbl U € cCoelMHEeHUH B MpUpojie. XUMHUUECKOE 3arpsi3HeHUE OKpYKaromieH
Cpelbl COCTUHEHUSIMHU cepbl (KUCIOTHBIC TOXKIHM, 3arpsi3HEHUE BO3AyXa U
BOZOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS

2.3

OOmast xapakTepuctuka 37eMeHTOB VA-rpynnbsl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapakTepHbIE CTENEHU OKHUCICHUS. A30T, paclpoCTpaHEHHE B
npupojne, (u3MYecKHne W XHMHUYeCKHe CBOHCTBa. KpyroBopor aszora B
npupoje. AMMHAK, ero (PU3NYeCKHe U XMMHUYECKHE CBOMCTBA, MOTyYCHHE U
npuMeHerne. Con aMMOHUS, MX (U3NYECKHE M XHMHUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakiysi Ha HOHBI aMMOHUS. A30THasi KHCJIOTa,
e€ mosydueHue, (QHU3MUECKHME W XUMHYCCKHE CBOMcTBa (0Ommme Kak
MpeNCTaBUTEN Kjlacca KHUCIOT W cnenuduueckue). Mcmonb3oBanue
HUTPATOB W COJE aMMOHHMS B KaueCTBE MHHEPAIBbHBIX YI0OPEHUH.
XUMHUECKOE 3arps3HeHHE OKPYKAIoUIeW cpelnbl COeNWHEHHSIMH a30Ta
(KUCITOTHBIC T, 3arPSI3HEHNE BO3/IyXa, TOYBBI U BOJOEMOB)

2.4

®ocdop, amnorponHble Moaupukauuum  docdopa, ¢duznyeckue U
xuMmuyeckne cBoictBa. Oxcun dochopa(V) u  dochopHas KucoTa,
¢usznyeckue M XHMMHYECKHE CBOilcTBa, mosyueHue. lcmonb3oBanue
¢docdaToB B KauecTBe MUHEPAIBHBIX Y100peHUH

2.5

Obmas xapakrepuctuka 31aemMeHToB IVA-rpynmnbel. OcoO0eHHOCTH CTpOeHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHUS. YTIJIEepoJ, aJJOTPOIHbIE
Moau(UKAIK, PacpOCTpaHEHWE B IpHUpoje, (pU3Mueckre M XUMHUYECKHe
cBoiictBa. Ancop6musa. KpyroBopor yraepoga B mpupoge. OKCHIBI
yriaepoaa, ux (Qu3Myeckue M XMMHUYECKHE CBOWCTBA, JEMCTBHE Ha >KUBBIC
OpraHM3MBbl, TOJy4YeHHE U TMpPUMEHEHHUE. OKOJOTHYECKHEe MpoOIeMbl,
cBs3aHHble ¢ okcuaoM yriaepona(lV); rumoresa rao0ambHOTO MOTETUICHUS
KJIUMaTa; TMapHUKOBBIA dJ(¢dekT. YroapHas KUCIOTa W €€ CoNH, HX
¢u3nueckue ¥ XUMHUYECKHE CBOWMCTBA, IIOJIYy4eHHE M MPUMEHEHHUE.
KauecTBenHnas peaxuusi Ha kapOoHaT-HOHBL. Vcnonb3oBaHue kapOOHATOB B

6I)ITy, MCIUIHHE, TPOMBINIJICHHOCTH U CEJIBCKOM XO03s1CTBE

2.6

[TepBoHayabHBIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COSAMHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, AleTHJICH, 3TaHOJ, TIUIEPHUH, YKCYCHas
kucnota). MIx cocraB u xummueckoe crpoenue. [loHstre o OuOIOTHYECKH
BaKHBIX BEIIECTBAX: XUPAX, OENMKax, YriIeBOJaX — U UX POJIU B KU3HU

YCIOBCKaA. MaTepI/IaJIBHOC CAUHCTBO OPTraHUYCCKUX W HCOPraHUYCCKUX




COCTUHEHUN

2.7

Kpemuuii, ero ¢Qusnueckue M XHMUYECKHE CBOICTBA, MOJydYeHHE W
npumenenne. CoeMHEeHUsT KpeMHUS B mpupoje. OO0mue npeactaBieHus: 00
okcuze kpemMHusA(1V) u kpemHueBoit kuciaore. CUIMKaAThI, UX UCIOJIb30BaHUE
B OBITy, MeIWIUHE, MPOMBIIUICHHOCTH. BaxHeWme CTpOUTEIbHbIE
MaTepHalbl: KepaMHKa, CTEKJO, IIEMEHT, 0eToH, xene300eToH. [Ipobiembl
0€30MaCHOTO HCIIOJIb30BaHHUS CTPOUTEIBHBIX MaTepHAIOB B IOBCEIHEBHOU

KHU3HHU

2.8

XUMHAYECKUI SKCIEPUMEHT: U3y4eHHe 00pa3l0B HEOPraHUYECKUX BEUICCTB,
CBOMCTB COJIIHOW KUCIIOTBI; TIPOBEACHUE KAYeCTBEHHBIX PEAKLUI Ha XJIOPHI-
MOHBI W HaOJIIOJICHUE TNPHU3HAKOB HMX IPOTEKAHUS; OIBITHI, OTpPaKaIoIINe
¢u3nueckue W XMMHYECKHE CBOWCTBA TallOTCHOB M WX COCIUHEHUM
(BO3MOHO HCIIOJIb30BAaHHE BUICOMATEPHUANIOB); O3HAKOMIICHHE C 00pa3namu
XJIOpHJOB (TaJIOTEHUIOB); O3HAKOMIICHHE C oOpa3mamMu cepbl U eé
COETMHECHUSIMH (BO3MOKHO YICTIONIb30BaHKE BU/ICOMATEPHAIIOB);
HaOMIoZleHWe — mporecca  OOyrMBaHHMS — caxapa  MOjA  JCHCTBHEM
KOHIICHTPHUPOBAHHOM CEPHOM KHUCIOTHI; HM3YYCHHE XHMHUYECKUX CBOWCTB
pa30aBIeHHON CEpHON KHUCIIOTHI, NMPOBEJCHHE KAaYeCTBEHHOW pEaklIMU Ha
cynb(aT-uoH M HaOJIOJeHHE NpHU3HAKa e€ NMPOTEKaHMs; O3HAKOMJICHHE C
¢u3nyeckuMu CBOWCTBAMM a30Ta, (ocdopa W UX COETUHEHUH (BO3MOKHO
UCIOJIb30BaHUE BHUIEOMATEPHATIOB), OOpa3laMu a30THBIX M (OCHOPHBIX
yaoOpeHuil; mojgydeHue, codupaHue, paclio3HaBaHWE M U3y4eHHE CBOICTB
aMMMaKa; IpoBeJIeHNe KaueCTBEHHBIX Peakluii Ha MOH aMMOHUs U ¢ocdat-
MOH W U3ydyeHHe TMPHU3HAKOB WX TPOTEKaHWs, B3aHMMOJAEUCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbIO (BO3MOXKHO HCIOJIb30BaHNE
BUJIEOMATEPHAJIOB); U3yYEHHE MOJETIeH KPUCTANTMUYECKUX PEeIETOK anMmasa,
rpaduta, QyiepeHa; O3HAKOMJIEHHE C  IPOLIECCOM  aacopOuuu
pacTBOPEHHBIX  BELIECTB AKTUBUPOBAHHBIM YIIIEM U yCTPOIICTBOM
MIPOTHBOra3a; MojyuyeHue, coOupanue, pacro3HaBaHHE U W3YYEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; NMPOBEJCHHE KadeCTBEHHBIX peakIiuil Ha kapOoHAT- U
CHJIMKAT-UOHBl M W3yY€HHE IPHU3HAKOB MX MPOTEKAHHUS; O3HAKOMIIEHHE C
MPOAYKIUEH CHIIMKATHOW MPOMBIIIJICHHOCTH; PELICHUE YKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxkHeine HeMeTauibl U X COSAMHEHUS

Mertamisl 1 uX COCIUHECHU A

3.1

OOm1ast XapaKTepUCTUKAa XUMHUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
UX MojoxxeHus B llepuonmueckoi cucreme XUMUYECKHX 3j1eMeHTOB J[.H.
MenpaeneeBa u ctpoeHuss aromoB. CTpoeHue MeTauloB. Meramnyeckas
CBS3b M METAJUNIMYECKass KpUCTAUNIMYECKass PEIIETKA. DJIEKTPOXUMUUYECKUI

PsI HAIIPSKEHUN METAJLIOB




3.2

Ouznyeckue M XUMHYECKHE CBoiicTBa MerauioB. OOmme crnocoOsl
nosiydeHus: Metayyio. [ToHsATHE O KOPPO3UH METaNIOB, OCHOBHBIE CIIOCOObI
3aluUThl UX OT Koppo3uu. CruiaBhl (CTajib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY M MPOMBIIIEHHOCTH

3.3

H_[eJIO‘-IHBIG MCTAJJIBI: ITOJIOKCHHUEC B HepI/IOI[I/I‘ICCKOfI CUCTEMC XUMUYCCKUX
anemeHtoB JI.M. MenzeneeBa; CTpPOCHME HX AaTOMOB; HAaXOXJICHHE B
npuposae. duznueckue U XUMHUYECKHE CBOMCTBAa (Ha NpUMEpPE HATPUS U
kanus). OKcuapl M TMAPOKCUBI HAaTpus U Kanus. [IpuMeHeHue menouHbIxX

METAJUIOB U UX COEIUHEHUN

3.4

Illenoyno3eMenbHbIE METAIBl MarHuii ©  KajblMi: IIOJO0XKEHHE B
Ilepuonuueckoin cucreme xumuyeckux osaemeHTtoB JI.M. Menpaeneena;
CTPOCHHE UX aTOMOB; HaxOXkjeHue B mpupojae. duznueckue U XMMUYECKUE
CBOMCTBa MarHus W Kaublus. BakHeimmue coequHeHUs KalbIHs (OKCHI,
TUAPOKCH, COu). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

AmomuHui: nosiokeHue B Ileproauyeckoil cucTeMe XUMHYECKUX 3JIEMEHTOB
J.1. MeHnpeneesa; CTpoeHHE aroma; HaXOXKIAeHUE B npupoze. dusznueckue u
XUMAYECKHE CBOWCTBA amoMuHUS. AMQOTEpHBIE CBOWCTBA OKCHAA U

TUAPOKCH]IA AITFOMUHUS

3.6

XKenezo: nmonoxxenue B lleproamueckoil cucteMe XUMHUECKHUX SJIEMEHTOB
J.W1. MenpeneeBa; cTpoeHHEe aTOMa; HaxoXAeHue B npupoje. dusznueckue u
XUMHYECKHE CBOWCTBA >kene3a. OKcuabl, TUApPOKcuasl u conu xenesa(ll) u
xene3a(lll), ux cocras, cBOWCTBa U MOTyUYEHUE

3.7

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJICHHE C o00pasllaMd METalJIOB U
CIUIaBOB, X (DU3MYECKMMU CBONCTBaMH; M3yUe€HHUE PE3YyIbTaTOB KOPPO3IUHU
METaJJIOB (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPHANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJAa Kalblldsd W HATpusi C BOJOW (BO3MOXKHO
WCIOJIb30BaHNE BUICOMATEPUAJIOB); UCCIIEIOBAaHHE CBONCTB JKECTKOW BOJBI;
mpoliecca TOpPEHUsl JKele3a B KHUCIOpoae (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB); TMPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX pEaKIMi Ha
WOHBI (MarHus, Kaublius, amoMuHus, nuHka, sxenesa(ll) m sxenesa(lll),
meau(ll); HabmomeHWMe W oOmMHMCaHHME TPOIECCOB OKPAIIMBAHHS TUIAMEHU
WOHAMHM  HATpHs, Kalusg W Kaiublus (BO3MOXHO  HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB); HCCIeN0BaHNEe aM(OTEPHBIX CBOWCTB THUIPOKCHUIA
ATIOMUHHS U THIPOKCH]IA IIMHKA; PEIICHHE IKCIEPUMEHTAIBHBIX 33]a4 M0

TeMe «BakHene MeTaIbl U UX COSIUHEHUS

XUMUA U OKpYKaroas cpea

4.1

HoBbie MaTepuanel 1 TexHOJIOrMU. BemecTBa u MaTepuaibl B TOBCEIHEBHOM

JKM3HU YeI0BeKa. XUMHUSI U 310pPOBBC. be3omacHoe ucnoab3oBaHue BCIICCTB




1 XUMHUYCCKUX peaxunﬁ B 6BITy. HepBaﬂ IIOMOIIb IIPpHU XUMHUYCCKHUX OXKOorax
" OTPABJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOH  TpaMOTHOCTH. XHMMHYECKOE  3arpsisHEHHE
okpyxatomen cpenpl IIJIK. Posb XxuMuM B pELIEHUMH 3KOJOTHYECKUX
npo6nem. [IpupoaHbIe UICTOUHUKH YTIIEBOJOPOIOB (YroJib, IPUPOJHBIN Ta3,
He(Th), IPOYKTHI X MEPepabOTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH OSKCIEpUMEHT: H3ydyeHHEe o00pa3loB MaTepuaioB (CTEKIO,
CIUIaBbl METAJUIOB, IOJUMEPHBIE MaTEPHAIIbI)




MPOBEPSEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kox nposepsiemoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHNsi HA OCHOBE
drocC

IIpencraBnenue:

11

0 II03HAaBAaE€MOCTH SIBJICHHI npupoAbl, ITIOHUMAHUC 00BEKTUBHOM
3HAaYNUMOCTHU OCHOB XHUMHYECKON HAayKHu KakK obOactu
COBPEMCHHOI'O €CTCCTBO3HAHUA, KOMIIOHCHTA O6H.I€I71 KYJIbTYPBI U
HpaKTquCKOﬁ ACATCIIBHOCTH YCJIIOBCKaA B YCIOBUAX
COBPEMCHHOT'O O6I_I_ICCTBa; IIOHMMAaHUE MECTa XHMHHU CpPCIH
APYrux €CTCCTBCHHBIX HAYK

1.2

0 HAaYYHBIX MCTOJax MMO3HAHUA, B TOM YUCJIC SKCIICPHUMCHTAJIbHBIX
N TCOPECTHYCCKUX MCTOAAaxX HCCICAOBAHUA BCHICCTB W HU3YUYCHHA
XUMHUYCCKUX pCaKHHﬁ; YMCHHUEC HCIIOJb30BATH MOACIMU IJid

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax MnpodecCHOHAIBHOW JAEATENbHOCTH, CBSI3aHHBIX C
XUMUEH W COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha
JOCTHDKEHUSX XUMHYECKOM HayKd, YTO MO3BOJIUT OOy4aromuMcs
paccmMaTpuBaTh ~ XMMMIO  Kak  cdepy cBoeil  Oymymei
npo¢eCCHOHATBHOM JeSITEIbHOCTH U CAETIaTh OCO3HAHHBIN BHIOOD
XMMUHU Kak NMpo(UIBHOTO MpeAMeTa NpU IMepexojie Ha YpOBEHb
CpeaHero odmiero oopazoBaHus

Branenue cucteMoil XMMMUYECKUX 3HAHUM M YMEHHE NPUMEHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT!:

2.1

BOKHEHIIINE XUMHUYECKUE TOHATHUS: XMMHYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IPOCTOE U CIOXKHOE BELIECTBO, OJHOPOAHAS
¥ HEOTHOPO/HAS CMECh, OTHOCUTEIILHBIE aTOMHAsI M MOJIEKYJISIpHAst
Macchl, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAsE Macca, MOJISIPHBIN
00bEM, OKCHJI, KUCIIOTA, OCHOBAHHE, COJb (CPEAHss), XMMUYECKas
peaKIusl, PeakUud COCTUHEHUs, PEAKIUH PAa3JIOKECHUsS, PEaKLUuu
3aMeIleHus], PeaKIi 0OMeHa, TeIIoBoi 3(pdekT peakuuu, 3k30- U
SHJIOTEPMHUUYECKHE PEAKIIUH, PACTBOP, MACCOBAs J0JII XUMHUYECKOTO
9NIEMEHTa B COCJMHEHUM, MaccoBas JOJs M IPOLIEHTHAs

KOHIIGHTpALUsl BEIIECTBA B PAaCTBOPE, AAPO aroma, JIEKTPOHHBIN




CIOM aroma, aToMHas OpOWUTalb, pPagUyC aroMa, BaJICHTHOCTD,
CTCTICHb OKUCIJICHHUS, XUMUYECKas CBS3b, JIEKTPOOTPHUIIATEIIHHOCTD,
MOJIApHAs W HEMOJIIpHAs KOBAJICHTHAs CBSI3b, WOHHAS CBSI3b,
METaJTHYeCKasl CBs3b, KPHUCTAJUIMUECKas peméTka (aroMHas,
WOHHAsI, METa/UIMYECKas, MOJICKYJsIpHasi), WOH, KAaTHOH, AHHOH,
AEKTPOJIUT W HEIIEKTPOJIHUT, AJICKTPOJIUTHYCCKAs IUCCOIHAITHS,
peaKiuu HMOHHOTO OOMEHa, OKHCIUTEIhHO-BOCCTAHOBUTEIIHHBIC
pEeaKkIiuy, OKHUCIWTEIh W  BOCCTAHOBHUTEIb, OKHCIICHHE U
BOCCTaHOBJICHUE, AJIEKTPOJIH3, XHMHYECKOE paBHOBECHE,
oOpatMple W HEOOpaTHMble PEaKIMH, CKOPOCTh XHMHUYECKOMN
peakiuu, katanusarop, ITJIK, koppo3ust MeTaioB, CIijiaBbl

2.2

OCHOBOIIOJIATalOIME 3aKOHbl XUMHH: 3aKOH COXPAHEHHUS MAacChl,
nepuonnueckuil 3akoH .M. MeHnneneeBa, 3aKOH IIOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

2.3

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA
SHeKTPOHHTquCKOﬁ Aucconrannmn

Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

yYMEHHE TPaBWIBHO MCIIOJIB30BaTh M3YUYEHHBIE BEIIECTBA U
MaTepHuaibl (B TOM 4HCI€ MUHEpPAJIbHbIE YI0OpEHUs, METabl U
CIUIaBbl, TPOAYKTHl TMEepepabOTKH MPUPOAHBIX HCTOUYHUKOB
yIJI€BOAOPOAOB (YIjsi, MPUPOJHOro Tasza, HedTH) B OBITY,
CEeJIbCKOM XO3siiCTBE, Ha NMPOU3BOACTBE U NMOHUMAHUE 3HAUYEHUS
KHUPOB, OENKOB, YIJIEBOAOB JUIl OpraHM3Ma YeJOBEeKa; yMEHHue
NPOTHO3UPOBATh BIUSHHME BEIIECTB U XUMHUUYECKUX IMPOIECCOB Ha
OpraHu3M YeJOBeKa U OKPYKAIOLIYI0 IPUPOTHYIO CPEY

3.2

yYMEHUE UHTErPUPOBATh XUMUUECKHE 3HAHUS CO 3HAHUSMU JPYTUX
y4eOHBIX IPEIMETOB

3.3

HalIM4yue onbiTa paboThl €  Pa3aMYHBIMH  UCTOYHUKAMU
uHpopMallMd 1O XMMHM (HaydHas M HAyYHO-TIOMYJIsIpHas
JUTEepaTypa, CJIoBapu, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCIICCTBax, HUX
NpeBpalliICHUAX W  [PAKTHYCCKOM NMPUMCHCHUHU W  YMCHHC
HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-H03HaBaTCJIBHBIX 3aaad

Bnanenue ocHoBamMH MOHSATHIHOIO ammapara U CUMBOJIMYECKOTO
A3blKa XUMHUHU JJs COCTaBieHHs (QOpMyJd HEOpPraHUYECKUX
BEIIECTB, YPAaBHEHUW  XMMHUYECKUX  pEaKIUMi; OCHOBAMH
xumuueckor HomeHknatypsl (IUPAC u TpuBHanbHO)

YMenue OOBICHATH CBA3b TIOJIOXXCHUA DJICMCHTA B




[lepuoanueckoit cucTeMe C UHCIOBBIMU XapaKTepUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps sapa,
oll1ee YHUCIIO DIIEKTPOHOB), pacIpelelIeHHEeM 3JEKTPOHOB IO
SHEPreTUUECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KalUs
U KaJbIHs

IIpencraBieHue O NEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB

XUMHUYECKUX 3JIEMEHTOB (panuyc aToma,
6 AIIEKTPOOTPHUIIATETILHOCT), MPOCTBIX M CJIOXHBIX BEIIECTB OT
MOJIOKEHUs 2yeMeHTOB B llepuoanueckoil cucreme (B MaJbIX
MeproAax W TJIABHBIX TOJTPYIINIAX) M JICKTPOHHOTO CTPOCHUS
aToma
7 YMeHue KiraccupuIupoBaTh:
7.1 XUMHUYECKHUE DIIEMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessiTh:
8.1 BAJICHTHOCTh W CTCMCHb OKHUCJICHHUS XUMHUYECKHUX DJIEMEHTOB,
' 3aps MOHA
8.2 BUJI XUMHUYECKOW CBSI3U M THUI KPUCTAJUTMYECKON CTPYKTYPHI B
' COCIMHEHHUSX
8.3 XapakTep cpenbl B BOJHBIX pPAacTBOpax BeMIECTB (KHCIOT,
' OCHOBaHUI)
8.4 OKHCIIUTEIh U BOCCTAHOBHUTEIIb
9 YMeHune xapakTepru3oBaTh (GU3MUECKHUe U XUMUYECKUE CBOMCTBA!
MPOCTHIX BEIMIECTB (KUCIOPOA, O30H, BOAOPOM, TpaduT, aimas,
9.1 KpeMHu#, a3otr, ¢ocdop, cepa, XJop, HATpui, Kanuid, MarHui,
KaJIBITM, aJTFOMHHUM, JKEJIE30)
CJIOXHBIX BEIIECTB, B TOM YHCIIE€ WX BOJHBIX PAacTBOPOB (BOjA,
aMMUaK, XJIOPOBOAOPOJ, CEPOBOJOPOMA, OKCHUIBI M THUIPOKCHIIBI
9.2 metaioB |I-l11A rpynn, amomunus, meau (1), munka, xenesa (11 u
' I11), oxcuast yrnepona (Il u 1V), kpemuus (1V), azota u dpochopa
(I u V), cepsr (IV u VI), cepuucras, cepHasi, a30THcTasi, a30THas,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3UPOBATh W XapaKTEPU30BaTh CBOMCTBA BEIIECTB B
9.3 3aBUCUMOCTH OT MX COCTaBa M CTPOCHMS, IPUMECHECHHE BEIIECTB B

3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXXHOCTb IPOTEKaHUs
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX




VYMeHne CcocCTaBIISITh MOJICKYJSIPHBIE W HOHHBIC YpaBHCHHUA

10 peaxuii, B TOM 4ucIe:
10.1 peakiuii HFOHHOro 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIINX XUMHUYECKUE CBONCTBA HM3YyUYEHHBIX KJIACCOB
' (rpyni) HEOpraHM4EeCKUX BELIECTB
10.4 MOJTBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMHU
11 VMeHHe BIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIEHYIO MOJICKYJSIPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MacCOBYIO JIOJIIO BELIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Tra30B
114 M0 ypaBHEHUSM XUMHUYECKHX pEaKUUd U HAXOAUTh KOJIUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MIPOIYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJIaMHd HAy4YHOTO TIO3HaHUs (HaOIIOJeHUE,
121 U3MEpEeHHe, OKCIEPUMEHT, MOJCIUPOBAHKUE) TIPH HU3yUYECHUU
' BEIIECTB W XUMHUYECKUX SBJICHHI; yMeHHE CcOpMYyIHUpOBaThH
po0JieMy U MPEATIOKUTE MYTH €€ pelIeHUs
122 0e30macHO pabOThl ¢ XMMHUYECKHUMHU BEIIECTBAMH, XUMHUECKOU
' MOCY/I0# 1 J1a00paTOPHBIM 00OPYIOBAHHEM
mpaBuJiaMd  0€30MacHOro  OOpalieHuss C  BEIIeCTBAMHU,
UCIONIb3YEMBIMU B MTOBCETHEBHOM KM3HM, MMPaBUJIAMU MOBEACHUS
123 B LENIX cOepeKeHUs 3/0pOBbS W OKPYXKAIOIIeH NPUPOTHON
' Cpelbl; TOHMMaHHe Bpena (OMacHOCTH) BO3JEHCTBUS HA JKUBBIE
OpPTaHU3MBbl OMPEEIEHHBIX BEIIECTB, CIOCOOOB YMEHBIECHUS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hanmmaue MPAKTUYECKUX  HABBIKOB IUTAHUPOBAHHST |
OCYIIECTBIICHUS CIICTYIOIINX XUMUYSCKUX IKCIIEPUMEHTOB:
W3Y4YeHHEe U  ONUCaHWe (PU3NYECKUX CBOWCTB  BEIIECTB;
131 O3HAKOMJICHHE C (U3HYECKUMU W XUMHUYECKUMHU SIBICHUSMU;
' OTIBITHI, WJUTIOCTPUPYIONINE MPU3HAKU MPOTEKAHUS XUMHUYECKHX
peakuui
13.2 M3y4eHHUe CIOCOO0B pa3IeIeHHs] cMecei
133 MOJIyY€HUE KHUCIIOpOAa W M3y4YEHHE €ro CBOWCTB; MOJIyuYEHUE

BOJIOPOJIa U U3yUYCHHE €ro CBOMCTB; MOJTYUYCHHE YIIEKUCIOro rasa




U HU3YYCHUE €TO CBOﬁCTB; IIOJIYYCHHNEC aMMHaKa M HM3Y4YCHHE €ro

CBOHCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJEH
pPacTBOPEHHOIO BEILIECTBA

135

MpUMEHEHHWE  HHIUKATOpOB  (JlakMyca,  METHWJIOpaHXka |
dbeHondTanenHa) 1y OMPESICHHUS XapaKkTepa Cpebl B pacTBOpax
KHUCJIOT U IIeI0Yel

13.6

UCCIIC/IOBAaHUE U OMNHMCAHUE CBOMCTB HEOPraHMYECKUX BEILECTB
pa3IMYHBIX ~ KJIACCOB, W3yYEHHE B3aUMOJICHCTBUS KHCIOT C
MeTaJlJIaMHy, OKCHJIaMU METAJUIOB, PacTBOPUMBIMHU u
HEPaCTBOPUMBIMHU OCHOBAHHSIMH, COJISIMH; MOJIyuYeHue
HEpPaCTBOPUMBIX OCHOBAaHMM; BBITECHCHHE OJHOTO MeTajlia
JIpYT'MM U3 pacTBOpPa COJIM; HUCCIeI0BaHUE aM(OTEPHBIX CBOWCTB

THAPOKCUAOB AJIIOMHUHHWA U TMHKA

13.7

PCUICHUC OKCIICPUMCHTAJIbHBIX 3a/lad I10 TCEMaM: «OcHOBHEBIE
KJIaCCbl HCOPraHUYCCKHUX COCHHHGHHﬁ)); ((QHCKTPOJII/ITI/I‘IGCKaH
JAUCCOLIM AL, «BaxHnelme HeMeTaaabl M HX COCOIUHCHUA,
«Baxkneiiie MeTalIbl M UX COSANHECHU

13.8

XMMUYECKHE  AKCIEPUMEHTHI, HWUTIOCTPUPYIOIIUE  MPHU3HAKH
NPOTEKaHMUs PEeaKIMi MOHHOTO OOMEHA; KaueCTBEHHbIE PEaKLUU
Ha TIPUCYTCTBYIOLIME B BOJHBIX pAacTBOpax HOHBL XJIOPHJI-,
OpoMua-, woauna-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-
AQHHOHBI, THIPOKCU/I-UOHBI, KATUOHBI aMMOHMSI, MarHusl, KaubLus,
ATIOMUHMUS, kene3a (2+) u xenesa (3+), meau (2+), IUHKA

14

VYMmeHnue:

141

NPpEACTAaBIATL PE3YJIbTAThI SKCIICPUMCHTA B (bopMe BBIBOJOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB u T8.6J'II/II_I " BBIABJIATH OMIIMPUYCCKUC
3aKOHOMCPHOCTHU

14.2

YCTaHaBIMBAaTh  CBS3M  MEXAY pealbHO  HaOII0JaeMbIMU
XUMHAYECKHMH SIBJICHHSIMM W TPOLECCAMHU, MPOUCXOIAIIMMHU B
Makpo- M MHKPOMHUDPE, OOBSICHATH TNPHUYUHBI MHOTrooOpa3us

BE€IICCTB




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 [lepBoHavYaIbHBIE XUMUYECKUE MTOHATHUS
11 Uucrele BemecTBa U cMech. CIocoObl pa3esieHus: cMecei
12 ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3ieMeHThl. CHUMBOJBI XUMHUYECKHUX
' 31eMeHTOB. [IpocThie U ciioKHbIE BEILIECTBA.
13 Xumnueckasi popmyia. BaneHTHOCTh aTOMOB XMMHUYECKUX dJIeMEeHTOB. CTerneHb
' OKMCJICHHS
3aKkOH IIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAs AaTOMHas Macca.
14 OtHOcuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 10J1s1 XUMUYECKOIO 3JIEMEHTA B
COEIMHEHUU
15 KonuyectBo BemectBa. Monb. Momsipas Macca. MomsipHblii 00bEM  Ta3oB.
' B3anMOCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
16 dusnyeckue U XUMHUUYECKUE SBIICHUSA. XUMHUYECKas peakuuss U €€ NPU3HAKHU.
' 3aKOH COXpaHEHUsI MacChl BEIECTB. XMUMUYECKHE YPAaBHEHUS
5 Ilepnoanueckuii 3axkoH u [lepuoanueckas cucremMa XUMUYECKUX deMeHTOB [.M.
MenneneeBa. CTpoeHHE aTOMOB
ITepnonnueckuil 3akoH. [lepnoanueckas cucrtema XUMHYECKUX annemeHToB /[.1.
2.1 Menneneesa. Ileproasl u rpynnbl. @U3HYECKUI CMBICI TOPSAJIKOBOIO HOMEDA,
HOMEPOB IEpUOa U IPYMNIIbI IJIEMEHTA
Crpoenne aromoB. CocraB aTtomHbIX saep. M3orombl. Onektponsl. CrtpoeHue
2.2 ANIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneena
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHYECKHMX JJIEMEHTOB IEPBBIX TPEX
53 NepUoOOB, Kallus, Kaiuplus (paguyca aToOMOB, 3JEKTPOOTPULATENbHOCTH,
' METAJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) M UX COETUHEHHUH B COOTBETCTBUU
C TIOJIOXKEHUEM DJIEMEHTOB B [leproanueckoil cucTeMe U CTPOEHUEM UX aTOMOB
3 CrtpoeHue BeniecTsa
Xumuyeckass cBsizb. KoBaneHTHas (HOJSpHAas W HEMOJSpHAs)  CBSA3b.
3.1 DJIEKTPOOTPULIATEILHOCTh ~ XMUMHMYECKUX  3JIEMEHTOB. HNonHass  cBs3b.
Meramueckas CBs3b
Tunbl KpUCTATMYECKUX PEIIETOK (aTOMHAsi, MOHHAs, MeTAJIMYecKas),
3.2 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTALUIMYECKOW PEIETKH U BHUJAA
XAMHYECKOMU CBSI3U




Baxuneimme NpEACTABUTCIIM HCOPraHUYCCKHUX BCHICCTB. Hemeramner u ux

4 coeMHEeHUsl. MeTasulbl U UX COSAUHECHHUS
Knaccupukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHMX COCAMHEHHH: OKCHJIOB
(coeoOpa3syroliye: OCHOBHBIC, KUCIOTHBIC, aM()OTEPHBIC) H HECOICOOPa3YIOIIHE;
4.1 OCHOBaHUH (ménoun u HEPacTBOPHUMBIE OCHOBaHU); KHUCJIOT
(kucnmopocoaepKane U 0eCKUCIOpOIHbIE, OAHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KUCIIBIX )
42 Ou3nyecKkue U XUMUYECKHE CBOICTBA MPOCTHIX BEIECTB-HEMETAIIOB: BOJAOPO/A,
' XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
Ousnueckue W XHUMHUYECKHE CBOWCTBA IPOCTHIX BEIIECTB-METAIIIOB: JIMTH,
4.3 HATpU, KaJIUsl, MAarHUS ¥ KaJIBIUS, aJTIOMHHUSA, JKene3a. DIEKTPOXUMUYECKUH s
HaIPSHKEHUN METaJIOB
a4 Ou3nyeckue M XUMUYECKHE CBOWCTBA BOJOPOIHBIX COCIWHEHUI HEMETaJlIoB:
' XJIOPOBOAOPOJIA, CEPOBOJOPO]IA, AMMHAKA
dusnuecKkue W XMMHYECKHE CBOMCTBA OKCHIOB HemertawioB: cepel (IV, VI),
4.5 asora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(lV). ITonxyueHue
OKCHJIOB HEMETAJUIOB
46 Xumnueckue cpoiictBa okcunoB: MeTamuioB IA-IIIA rpynm, nwmnka, memu(ll) u
' xenesa(ll, 11). [ToryueHne OKCHIOB METAILIIOB
XvMHYEeCKUE CBOMCTBA OCHOBAaHUU M amM(pOTEPHBIX THAPOKCHIOB (Ha MpUMeEpe
4.7 THAPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). [lomydeHwe ocHOBaHMI W
aM(bOTEepPHBIX THIPOKCH]IOB
OO0mue XMMHYECKHE CBOMICTBa KHUCJIOT: XJIOPOBOJOPOJHOM, CEpOBOAOPOIHOM,
48 CEpPHUCTOM, CEepHOM, a30THOH, ¢GochOpHOM, KpeMHHEBOU, yroiapHOU. OcobObie
' XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.
ITony4yenue kucaot
4.9 OO6mue xuMHYeCcKre CBOMCTBa cpenHux cojeil. [lomydenue coneit
410 [Tony4yenne, coOupaHme, paclo3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,
YIIJIEKHUCIIOTO Ta3a B JIa00paTopuu
411 [Tony4yenue amMMmuaka, CepHOW M a30THOW KUCIOT B MPOMBIIUIEHHOCTH. O0mue
' CHOCOOBI MOJTYYSHUS METAJUIOB
4.12 ['eHeTHUECKas CBSI3h MEX/TY KJIACCAMH HEOPTaHMUECKUX COCTMHEHUH
5 XUMHYECKUE PEeaKIUU
Knaccudukanus XuMUYeCKUX peakifii Mo pa3iIuyHbIM MpPU3HAKAM: [0 YUCIY U
5.1 COCTaBYy Yy4YaCTBYIOIIMX B PEAKIUHU BEIIECTB, IO TeIIoBoMy 3(dekTy, Mo
M3MEHEHHUIO CTENCHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB
5.2 TennoBoii 3 pexT XuMUIeckoi peakiuu, TEPMOXUMUYECKUE YpaBHEHUS. DK30- U




OHAOTCPMHUYCCKUC PCAKIIUH. TCpMOXHMH‘l@CKI/IC YPaBHCHUA

5.3

OKHCIUTENIBHOBOCCTAHOBUTENbHBIE peakuu. OKHUCIUTENM U BOCCTAHOBUTEIH.
Ilpoueccsl  OKHMCIEHUST U BOCCTAaHOBJIGHHMS. — OJIEKTPOHHBI  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCaKkuuun

5.4

TeOpI/IH BHGKTpOHHTH‘leCKOﬁ Jucconnanuu. KaTI/IOHI)I, AHHWOHBI. :‘)J'IGKTPOJ'II/ITI)I n
HEBJICKTPOJIHNTEI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconnanumn

5.5

Peaknuu moHHOTO OOMEHa. YCIIOBUSI NMPOTEKAHWsS PEAKIM HOHHOTO OOMeEHa,
IIOJIHBIC Y COKPAILEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XuMus U OKpYyXKaromasa cpcaa

6.1

BemectBa u MaTcprajibl B HOBCGHHGBHOﬁ J)KU3HU d4ejioBeka. be3omacHoe
HCIIOJIB30BaHHEC BCIICCTB U XUMHUYCCKUX pCaKHI/Iﬁ B na60paTopHH nu 6BITy. HepBa;I
ImoMouib IIpu XUMHUYICCKUX OXKOTI'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKPYKatoIel cpeibl (KUCIOTHBIE IO/, 3arpsA3HEHNE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IlpenenbHas
nonyctumasi koHueHTpauus BemectB (IIJIK). Pomp XxuMum B pemienun
IKOJOTUYECKUX TpoOsieM. YCuiIeHHEe NapHUKOBOro 3¢ ¢eKTa, paspyleHue
030HOBOTO CJIOSI

6.3

[Tpumenenue cepsbl, a3ora, ¢ochopa, yriepoaa, KpeMHUS U UX COCIMHEHUH B
ObITY, MeIWIMHE, TNPOMBIIUIEHHOCTH M CeIbCKOM Xo3sicTBe. [IpumeneHue
METAJUIOB W CIUIaBOB (CTajb, YYTyH, TIOPATIOMUHHHA, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH MX coeluHeHUU. [IoHsTHE 0 KOppO3MM METalsoB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

6.4

[TpuposHble HMCTOYHHKHM YTJIEBOJOPONOB (yrojib, HNPUPOAHBIN Ta3, HEPTH),
MPOJIYKTHI HX nepepaboTku (OEH3HH), UX POJIb B OBITY U MPOMBIIIIIEHHOCTH

6.5

HCpBOHa‘{aJ'ILHLIC MOHATUSL 00 OPraHMvYCCKUX BCHICCTBAX KaK O COCAMHCHUAX
yriepoaa (MCTaH, 9TaH, 3TUJICH, allCTWICH, 3TAaHOJI, INIMICPHUH, YKCYCHAA KI/ICJ'IOTa).
[TonsiTie 0 OMOJIOIrMYECKH BasKHBIX BCHICCTBAX: KUPAX, GCJIKaX, YJICEBoAax — U UX
POJIH B )KMU3HU YCIIOBCKA

Pacuérsr:

7.1

1o (bopMynaM XUMHYECKHX COCIUHEHUI

7.2

Macchl (MACCOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPABHCHUAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-¢ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUECOHUK; S-€ U3aHNUE,
nepepadotanHoe ["abpuensn O.C., Octpoymon WU.I'., Cnaakos C.A.
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METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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