I'ocynapcTBeHHOe 0101:KeTHOE 00111€00pa30BaTeIbHOE YUPeKIeHNEe
PecnyOoimnku Kpbim
«AJYNKUHCKAs CAHATOPHAS IIKOJIA-UHTEPHAT»

PACCMOTPEHO COTI'VIACOBAHO YTBEPKJAEHO
HA 3aceJaHHH 3amecTHTEJBb AUPEKTOPA IIpuka3 qgupexkropa
MO yunteneit EMI] no YBP IIKOJIBI-HHTePHATAa OT
IIporokoa Nel ot «26» aBrycra 2026 r. « 27 » aBrycra 2026r. Nel25

Pyxkosoauresas HIMO

0.1.Opodunckas 10.I'. Hemagumosa A.JO. CmupHoBa

yuyeOHoro npeamera «XumMus. bazoBblil ypoBeHb»

JU1s1 oOyyaromuxcs 8 — 9 kimaccon

YUYUTEJIS MepBOil KaMU(PUKALUOHHON KATEropuu

MeabaukoBoii Exarepunbl BiaaguMupoBHbI

Anynka

2026




MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuM Na€T MPENCTaBICHUE O IENAX, OO0IIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeAeNseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATELHOCTH O00YyYalomerocs I0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJI1  CcaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaOIINXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkKaHUsi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEeAarormyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XWMHUU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpYKaIOMU MUPH,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00O0OIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKUX peakKiuii, B (OPMHUPOBAHUH U PA3BUTUU TMO3HABATEIBHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE 1T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIIsl W HAMPABICHHOCTH JATHHEHUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsAiTHE 0 MeToax MO3HAaHHWS B XUMHUH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3aKkOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemiectBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBUjaMu paboThl B JIAOOpATOPUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHUWE W  ONUCAaHUWE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoxnenue kucimopopa B mpupoae, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3 (heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUE ¥ XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHHMW. PU3MYECKHE W XHUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKUEe U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCIOPOJa, HAOMIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOcHCcTBIE Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIaMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiicTBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENIbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonHas ©  JIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUueK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchbl OKMCIIEHUs K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpalbl, TOpPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalaus, KaJIbLHUI U HUX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuys XuMA4ecKuX peakivii Mo pa3aTudHbIM MPU3HAKaM (TT0 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIUMKA C  HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoiCcTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLNUALNMA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYe€HHUE, NpUMeHeHue. [lelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenuduyeckrue). XHUMHUUYECKHE PEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cynabdaT-uoH. Haxoxnenue ceppl U €€ COeAMHEHHM B mpuponae. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIEC CTENEHH OKHUCIIEHUA. A30T, paclpOCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUEe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHHE BO3/AyXa, MHOYBbl U BonoEMOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBannue GpocdaroB B KauecTBE MUHEPAIBHBIX YA0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3HIeCKre ¥ XMMHUYCCKHE CBONCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kucnore. CUIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajoreHoB M HUX COCIWHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHACOMATEPHUAIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThbI, HW3Yy4YEHHE XUMHUYECKHX CBOWCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U POChHOPHBIX yAOOpPEHUi, MOITyUYEHHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPeaklnii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o TeMe «BakHeunme HeMETaIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  psij
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUIBl HATpusi W Kanud. [IpuMeHeHne mIeNOYHBIX METALIOB W UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueiliue coequHEHHUs Kalblus (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEUICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o Teme « BaxxHeumue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroleld cpeapl (MpeleibHasl IO0MmyCcTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXINpeIMETHBIX CBSI3ed NMpU HM3YYEHUH XHUMHH B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4yHbIH (DakT, rumoTe3a, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUU 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIaeMbl€, TOIIIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHHWI0 U TO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIEeCO00pa3sHOE OTHOIIEHHWE K MpHUpOJie KaK MCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEIEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLIHSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJIIaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3nyHble METOJBI U 3allpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpoBaTh B Ipolecce Yy4yeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSI 3a/laBaTh BOMPOCH (B XO0J€ Jauajora W (WIM) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IMPE3EHTALHUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIIMMKCS Hay4yHble 3HAHUSA, YMEHHUS M CIOCOOBI



JNEUCTBUM, BUABl JESITEABHOCTA IO T[OJY4YEHUIO HOBOTO 3HAHWS, €ro
WHTEPIpETaluy, MPeoOpPa30BaHUI0 W TMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX |
HOBBIX CUTYaIlUsIX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOP, MaccoBas J0Ji1 BEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIUI;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OoJbIlIMe TEPUOAbl, COOTHOCHUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJacCU(UIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlEeHHEe, CHCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUA  XMUMHYECKOM  TMOCYI0oN U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MNPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKkUuu, MPEAeIbHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIIMIL;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsg, METAJUIMUECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHMMaHUE: OIUCHIBaTh U XapaKTepHU30BaAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MajblX NEPUOIOB M TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPAaBHEHUSI BJEKTPOIUTHYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJIFO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPUII-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMaTHU3aIluI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE ITJNTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTpoJbHbIe IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumusi — BakHas 00J1acTh
€CTECTBO3HAHUS U
11 . ) 2 https://m.edsoo.ru/YNVJIX660G
MPaKTUYECKON JNeATEIbHOCTU
YenoBeKa
BemectBa 1 xumMnyeckue
1.2 . 15 1 https://m.eds00.ru/ONNXRIVFQ
peaxkuu
Hroro no paszneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BelllecTB
Bosznyx. Kucnopon. [Tousitue
2.1 X poA 6 https://m.edso0.ru/D5BORTY30
00 okcumax
Bonopoa. Ilonstue o
2.2 8 1 https://m.eds00.ru/5D61JZ6PS
KHCIJIOTaX U COJISIX
Boga. PactBopsl. [Tonsitue 06
2.3 A P 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBaHUSIX
OCHOBHBIE KJIaCCBhI
2.4 . 11 1 1 https://m.edsoo.ru/0T5A5MOWT
HEOPTraHUYECKUX COCAMHEHUI
Hroro no pazneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

3.1 XUMHYECKHX 3eMeHToB JI. W. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. CtpoeHue
aToma
XumMu4decKas CBI3b.
3.2 OKHCIIHTEIIbHO- 8 https://m.edsoo.ru/FEAOABDPF
BOCCTAHOBUTCIIbHBIC PCAKIITUN
Wroro no pazpeny 15 https://m.edsoo.ru/LRYWBJPES
PeszepBHoe Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3aeioB U TeM DJiIeKTpoHHbIE (HU(POBHIE)
Ne i/m Konrpoannsie | Ilpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
[ToBTOpEeHUE U yriryOieHne 3HaHu
11 P YLy ) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHIX
1.2 N p 4 https://m.edsoo.ru/AFN4LWG7U
peakuuit
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI.
1.3 P ARCCOTER 8 1 1 https://m.eds00.r/KODURS0VY
XUMHUYECKUE PEAKIIUU B PACTBOpPAX
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
2.1 5 P P 4 1 https://m.edso0.ru/ZTN1F700I
aneMeHToB VIIA-rpymnmsl. ["anorenst
OO0mras XxapakKTepuCTUKa XUMHUUECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCTUHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX
2.3 anemeHToB VA-Tpynmel. A3ot, pochop u 7 1 https://m.edso0.ru/\VOXDOUX2S
WX COeTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHUH U UX COSANHECHUS
Hroro no pazgeny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3. MeTa/iIbI M HX COeTUHEHU ST

3.1 OO0mIme CBOMCTBA METAINIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxkueiie Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/EFKQW9HZI
Hroro mo pazueny 20
Pa3nes 4. Xumus n okpy:kapuasi cpeaa
B
4.1 CHICCTRA W MATCPHATHL B AHSHH 3 https://m.edso0.r/TENBWEF7Y
YeloBeKa
Hroro mo pazueny 3
PeszepBHoe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Ne

Tema ypoka

Jara uzydenusi

JIeKTPOHHBbIE U (pPOBbIE

n/n oOpa3oBaTe/ibHbIE pecypchbl

1 Hpener xmvii. Porh XHMHIT B KH3HH 02.09.2026 https://m.eds00.ru/L62DS2CZR
yenoBeka. Tena u BemecTna

2 Ilonstue o MeTonax IMO3HAHUS B XUMUU 03.09.2026 https://m.edsoo.ru/9ZJAEWO050
[IpaxTuueckas padbora Ne 1 «IIpasuia

3 PACOTEI B J1AGOPATOPHH M HPHEME 09.09.2026 https://m.edso0.ru/L SEW4353D
oOparnieHus ¢ 1abopaTOPHBIM
000pyIOBaHUEM

4 *lucTeie BemecTsa i cmeck. Cocok! 10.09.2026 https://m.eds00.ru/6 TME21FW8
pazzeneHusi cMecen

5 Bxo4Han KoHTpoabHan paboTa 16.09.2026 https://m.edso0.ru/K3LS5MCRY
Atompbl 1 Mosekynbl.[IpakTuueckas padora

6 Ne 2 «Paznenenue cmeceii (Ha mpumepe 17.09.2026 https://m.edsoo.ru/BLS04WTB8
OYHUCTKHU TTOBAPEHHON COJIN)»

7 XHMIHCCKHE STICMEHTEL. 3HakH (CHMBOLI) 23.09.2026 https://m.edsoo.ru/AH3D4DNAX
XUMHYECKHUX IJIEMEHTOB

8 [IpocTeie U crnoXHBIE BELIECTBA 24.09.2026 https://m.edso0.ru/DXJBSTJ95

9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 30.09.2026 https://m.eds00.ru/IMOBJ3QZ5
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 01.10.2026 https://m.edsoo.ru/IMC496FX6
XUMHYECKHUX IJIEMEHTOB

11 OrHOCHTENbHAS ATOMHEA MACCa. 07.10.2026 https://m.edsoo.ru/P1IZPCIMDX

OTHocuTeNbHASI MOJIEKYJISIPHAS Macca



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX

MaccoBas J0JI XUMHYCCKOI'O 3JIEMCHTA B

12 08.10.2026 https://m.edso0.ru/GHV58QMVE
COCAMHCHHH
KommuectBo BemecTBa. Moab. MosipHas

13 Hl p 14.10.2026 https://m.eds00.ru/368UNL5Y?2
Macca
du3nYeCKUe U XUMUYECKUE SIBICHUS.

14 15.10.2026 https://m.edsoo.ru/YZM8S6ATH
XUMHYeCcKas peaKIus
[Ipu3HaKy U yCIIOBUS MIPOTCKAHUS

15 p y N p 21.10.2026 https://m.edsoo.ru/N6DVNJKQ5
XUMUYECKUX PEaKIUi
3aKOH COXpaHEHHMS MACChI BEIIECTB.

16 p H 22.10.2026 https://m.edso0.ru/M8DS4IHVM
XHAMHUYECKUE YPABHEHUS
BrerunciieHust KoJIMuecTBa, MacChl BEIIECTBA

17 ’ Hf 05.11.2026 https://m.edsoo.ru/LUY9U3EQE
110 YPABHCHHSIM XUMUYCCKUX PEAKITUIT
Krnaccudukanus XHMHYECKAX pPeaKIui

18 (coenuHeHus, pa3IoKeHHS, 3aMEIIECHUS, 11.11.2026 https://m.edso0.ru/L4807LAGB
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHuHKIoneauct. O0oO0IEeH e 1 12.11.2026 https://m.edsoo.ru/PAWARH3AB
CHCTEMaTH3aINsI 3HAaHUH
KonTponbnas padora Nel no teme

20 18.11.2026 https://m.edsoo.ru/ON62SNERU
«BerecTBa 1 XUMHUYECKUE PEAKITUN»
Bo3nyx — cmech razoB. CocraB Bo3ayxa.

21 Kucnopos — a51eMeHT M IPOCTOE BEIECTBO. 19.11.2026 https://m.edsoo0.ru/ XONONRN1P
O30H
du3nyecKre 1 XMMUYECKHE CBOMCTBA

22 KHUCIIO0POAa (peakuy OKUCIIEHHS, TOPEHHUE). 25.11.2026 https://m.edsoo.ru/FBS1JRKMB
[TousTue 00 okcugax
CnocoOFbl TToTy4eHHs KUCIIOpoa B

23 i PoA 26.11.2026 https://m.eds00.ru/VJWB6A2RD

1abopaTopuu U IPOMBIIIEHHOCTH.



https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD

[Ipumenenue kucmopoa

TennoBoii 3 PeKT XMMUIECKOH peaKIuu,

24 MOHSITHE O TEPMOXUMHUYECKOM YPABHEHUH, 02.12.2026 https://m.edso0.ru/PNMKJIZHKX
9K30- U SHIOTEPMUYECKHUX PEaKLUAX
TomuBo (HeTh, yroib U METaH).

25 3arpsi3HEHUE BO3]IyXa, CITIOCOOBI €r0 03.12.2026 https://m.edsoo.ru/USNY5UUW?2
MpeAOTBPAILCHUS
[IpakTuueckas padora Ne 3 o Teme

26 «[lonyuyenue u cobupanue KucIoposa, 09.12.2026 https://m.eds00.ru/5516UHX3R
W3YyYEHHUE Er0 CBOMCTB)

27 Bozopoz — o1eMeHT i IpOCTOe BEIIECTBO. 10.12.2026 https://m.edsoo.ru/WD392ACWB
Haxoxnenue B mpupoe

28 (DH3MECKIC I XHMIECKHE CRONCTE 16.12.2026 https://m.eds00.ru/0SZ28459R
Bogopoja. [Ipumenenue Bogopoa

29 [TonsiTHE O KUCIIOTaX U COJAX 17.12.2026 https://m.edsoo.ru/TMWNIVC43

30 Cmocobet Moy HEHIS BOOPOLA B 23.12.2026 https://m.eds00.ru/CITOIUCIP
naboparopuu
[IpakTuueckas padbora Ne 4 o Teme

31 «ITomydenue u cobupanue BOI0poOa, 24.12.2026 https://m.eds00.ru/SS3WAX33K
HU3YyYEHHUE ETO CBOMCTB)

32 MossipHblii 00bEM ra3oB. 3ak0H ABOTapPO 30.12.2026 https://m.eds00.ru/M3KS0O1QDQ
Brruucnenus o00b€Ma, KOTUYECTBA BEIECTBA

33 rasa Io €ro u3B€CTHOMY KOJIMYECTBY 13.01.2027 https://m.eds00.ru/MXGQOY304M
BEIIECTBA WU 00BEMY
Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO

34 peaKkiuy Ha OCHOBE 3aKOHA 0ObEMHBIX 14.01.2027 https://m.edso0.ru/9TQSAXABY
OTHOILLEHUH Ta30B

35 dusnueckre U XUMHUIECKUE CBOMCTBA BOJIBI 20.01.2027 https://m.edsoo.ru/7TAOGFZK4R



https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R

CocraB ocHoBauuii. [Tousarue 00

36 21.01.2027 https://m.edsoo.ru/IXB2W61VL
WHJIUKATOpax
Bona xak pactBoputens. HacwimeHnHbie u

37 HEHACHIIICHHBIC PacTBOPHI. MaccoBas 101 27.01.2027 https://m.edsoo.ru/MKHXPOFH4
BEILIECTBA B pacTBOPE
[IpakTrueckas padota Ne 5 mo reme

38 «[IpuroroBiieHue pacTBOPOB C ONPEAETEHHON 28.01.2027 https://m.edsoo.ru/WXUKPAUOA
MAacCCOBOM J0JIEH paCTBOPEHHOTO BEIIECTBA»
KonTponbras padora Ne2 1o Teme

39 P p oM 03.02.2027 https://m.edsoo.ru/JM7935DRY
«Kucnopoa. Bonopoa. Boga»
OKcHapl: cOCTaB, KJIacCU(HUKAIIHSA,

40 g (pucars 04.02.2027 https://m.eds00.ru/5TFSJIINAY
HOMEHKJIaTypa
[TonydyeHue 1 XUuMHYECKHUE CBOMCTBA

41 KHMCIJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 10.02.2027 https://m.eds00.ru/8JAZ9YWS2
OKCHJIOB
OcHoBaHU: COCTaB, KJIacCH(pUKAIIHS,

42 (ucan 11.02.2027 https://m.edso0.ru/5U397HUSC
HOMEHKJIaTypa
IlonydyeHne n XUMHUYECKHE CBOMCTBA

43 i . 17.02.2027 https://m.edsoo.ru/GD9A28ROE
OCHOBaHHI
Kucnotsr: cocraB, kmaccudukarnms,

44 Puican 18.02.2027 https://m.eds00.ru/Q6UAWEBK?
HOMEHKJIaTypa

45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA KUCIIOT 24.02.2027 https://m.edso0o.ru/Z2GCRN45W
Comu (cpeauue): HOMEHKIIATypa, ClIOCOObI

46 (cpepmie) }ip 25.02.2027 https://m.edsoo.ru/JSNUIM9T]J
MOJIy4eHUs, XUMUYECKUE CBOWCTBA
ITpakTuyeckas pabora Ne 6. Pemenue
AKCIICPUMEHTAIIBHBIX 3a7a4 110 TEME

47 P 8 03.03.2027 https://m.eds00.ru/58D13JF 7V

«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCTUHEHUN )



https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V

48

I'enetnueckas cBA3b MCXKIY KilacCcaMu
HCOPraHN4YCCKUX COCI[I/IHGHI/II71

04.03.2027

https://m.edsoo.ru/YDS6ZRE31

49

O06001IeHrEe U cucTeMaTh3alus 3HaHUI

10.03.2027

https://m.edso0.ru/STBUOEEYN

50

KontponbHas padota Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
coenuHeHun"

11.03.2027

https://m.edsoo.ru/AFA7IDULD

51

HepBHe ITIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XMMHUYECKHUX 3JIeMEHTOB. IIoHsTHE O rpyniax
CXOOHBIX 3JICMCHTOB

17.03.2027

https://m.edsoo.ru/CO0V3CC214

52

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa

24.03.2024

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuonsl, rpynisl, MOATPYIIILI

25.03.2027

https://m.edsoo.ru/NOQMWWJIRXN

54

Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIED.
N3oTomnsl

07.04.2027

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
aneMeHToB [lepuoanyeckoii cucremsr . H.
Menneneena

08.04.2027

https://m.edso0.ru/T95YNV8B2

56

XapakTepuCTUKAa XUMHYECKOTO AJIEMEHTA 110
ero noJjioxkeHuro B [leproanueckoit cucreme
. 1. Menaeneea

14.04.2027

https://m.edsoo.ru/YIPO4AOMDX

57

3nauenue Ilepnonnueckoro 3akoHa s
pa3BuTHUA HayKu U npaktuku. /. 1.
MeHeneeB — y4€HbIU, IEAATOT U
IpaXxJ1aHuH

15.04.2027

https://m.edso0.ru/SZD8XEO0P

58

PesepBHrIit ypok. O6001ICHHE 1
cucTeMaTtu3anus 3Hanui / Becepoccuniickas
mpoBepoyHas pabora

21.04.2027

https://m.edso0.ru/ZCQTRPO8Y



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

Kontponbnas padota Ne4 o teme

59 «CTtpoeHne aroma. XUMHUYECKasl CBA3hY / 22.04.2027 https://m.edsoo.ru/FTIZF99WF
Bcepoccuiickas npoBepouHas padboTa

60 UICKTPOOTPHUATELHOCTS ATOMOB 28.04.2027 https://m.edsoo.ru/HZA110EDS8
XUMHUYECKHUX 3JIEMEHTOB

61 HNonnas xumudeckas CBs3b 29.04.2027 https://m.eds00.ru/3SY1RJIKVI

62 KoBanenTHas nossipHasi XuMuueckas CBsi3b 05.05.2027 https://m.edsoo.ru/EOL3MT2AE

63 KoBaneHnTHas HenossipHas XUMUYECKas CBS3b 06.05.2027 https://m.edso00.ru/9YVR3FUXI

64 CreneHb OKUCIICHUS 12.05.2027 https://m.eds00.ru/RA6CVXM66

65 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU 13.05.2027 https://m.edsoo.ru/ZXNCA7DOZ

66 OKHCIIUTEN U BOCCTAHOBUTEIIH 19.05.2027 https://m.edso00.ru/QPS46Z5PU
PesepBHrlit ypok. O60011eH1Ee 1

67 cuctemaTusanus 3HaHuil o reme «CTpoeHue 20.05.2027 https://m.edsoo.ru/4ARH7M35NF
aTomMa. XMMHUYECKasi CBSI3b»

68 Pesepaitbiit ypok. 06061]RHHC 1 26.05.2027 https://m.eds00.ru/7DNRBZ948
CUCTEMaTHU3alus 3HAHUM

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 4



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne i/

Tema ypoka

Jara uzydenus

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

[Iepuonnueckuit 3akoH. Ilepuonnueckas

https://m.edsoo.ru/ECRKA90A

1 CHCTEMA XMMHYECKUX 31eMeHToB /JI. U. 03.09.2026 v
MenneneeBa -
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB

2 XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX 07.09.2026 https://m.edsoo.ru/GNJPEROFB
NEPHOJI0B

3 Knaccudukanus 1 HOMeHKIaTypa 10.09.2026 https://m.edso0.ru/WTO1WRA2
HEOPraHWYECKUX BEILECTB Q

4 Brer xumrieckon CBﬂ?H 1 THIIRT 14.09.2026 https://m.edsoo.ru/UI4Y5CFRV
KPUCTAJUIMYECKUX PELIETOK
Konrtponsnas padora Nel o teme

5) «IloBTOpEHUE U yriyOaeHue 3HaHUi 17.09.2026 https://m.edso0.ru/J4AX8ZN212
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 KtacCHHKALLHS XHMHUHCCKIX PeaKIHH 110 21.09.2026 https://m.edso0.ru/X8XAE7E2]
pa3IMYHBIM TPU3HAKAM
[ToHsITHE O CKOPOCTH XUMUYECKON PEAKIIHH.

7 IToHsATHE O TOMOTE€HHBIX U T€TEPOTrE€HHBIX 24.09.2026 https://m.eds00.ru/6VLXCYY7N
peaAKIHIX
[ToHsITHE O XUMUYECKOM PaBHOBECHH.

8 daxroper, Bj'II/ISIIOI.HI/Ie Ha CRopocT® 28.09.2026 https://m.edsoo.ru/HAFH7NZNM
XAMHUYECKON PEAKIMU U MOJ0KEHUE
XAMHYECKOTO pPaBHOBECHS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC 01.10.2026 https://m.eds00.ru/648V11026



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26

peakIu

Teopus SAEKTPOIUTUYECKON JTUCCOIHAITIH.

10 05.10.2026 https://m.edsoo.ru/2ZKCYCLZ16
CunpHbI€ U cllabble JIEKTPOIUTHI

11 Honubie ypaBHEHUS peaKIuit 08.10.2026 https://m.edsoo.ru/\VVN2SBON1R
XHUMHYECKUE CBOMCTBA KUCIOT U OCHOBAHUI

12 B CBETE INpEACTaBICHUN 00 12.10.2026 https://m.edsoo.ru/8HH81YVXI
AIEKTPOIUTUYECKON TUCCOLIUAITUN
XUMUYECKUE CBOWCTBA COJICH B CBETE

13 MIPEACTABICHHUI 00 AJICKTPOIUTHICCKOM 15.10.2026 https://m.eds00.ru/ETD5QTS4G
JIUCCOIUAIINN

14 [TonsiTHe O TUIPOIU3E COCH 19.10.2026 https://m.edsoo.ru/9JFRAVESW

15 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 22.10.2026 https://m.edsoo.ru/FEEIZRMBG

16 Hpairuieckas pabora N 1. «Pewerie 05.11.2026 https://m.edsoo.ru/7VXTFHIT4
IKCIIEPUMEHTATBHBIX 3129
Konrtponsnas padora Ne2 o treme

17 «INEKTPOIUTAYECKAS] TUCCOLIAALIHSI. 09.11.2026 https://m.edsoo.ru/9RKLZDNUX
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»

18 Obmas xap aKTepI:ICTHKa TAIOTCHOB. 12.11.2026 https://m.edso0.ru/NNYKYZF12
XVWMHYECKUE CBOWCTBA HA TIPUMEPE XJI0pa
XmopoBogopoa. CoJisiHast KHCIIOTA,

19 XUMHYECKHE CBOICTBA, MTOJIyYEeHUE, 16.11.2026 K;tps://m.edsoo.ru/CWVSHCDZ
IPUMEHEHHE B
[TpakTrueckast padota Ne 2 o teme

20 «Ilony4yeHue colITHON KUCIIOTBI, U3y4YE€HUE 19.11.2026 https://m.edsoo.ru/PVEXIYWEG
€€ CBOMCTB»
Brruncnenus no ypaBHEHUSIM XUMHUYECKUX

21 peaxkLtii, €ClIM OJMH U3 PEarcHTOB JaH B 23.11.2026 https://m.edsoo.ru/4BI5H070F

U30bITKE



https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F

OO0mas xapakTepucTuka 3JeMeHToOB VIA-

https://m.edsoo.ru/\VMWKERSE

22 26.11.2026
IPYIIIIEI P
AoTponHbIE MOAU(DUKAIIUU CEPBHI.
23 HaxosxneHnue cepbl U €€ CoOeTMHCHUH B 30.11.2026 https://m.edso0.ru/CX10EUSPO
npupojae. XuMHUYECKHE CBOMCTBA CEPhI
CepoBozopo, cTpoeHHEe, GPU3HYSCKHE U https://m.edso0.ru/ECGX2B40
24 POBOAOPOL, ETP ¢ 03.12.2026 b
XMMHYECKHE CBOMCTBA W
Oxkcuabl cepsl. CepHast KMCIIOTA,
25 ¢u3nveckre 1 XUMHUYECKHE CBOMCTBA, 07.12.2026 https://m.edsoo.ru/ULRFLCHH1
MIPUMEHEHUE
XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
MPOMBIIIICHHOTO CII0C00a MOy4YeHHUS
26 p . yi 10.12.2026 https://m.edsoo.ru/H7FT3NON4
CEPHOM KUCIOTHI. XUMUYECKOE 3arpsi3HEHHE
OKpYKarollel Cpelibl COeAMHEHUSMU CEPhI
Brruncnenue MaccoBoii 10U BbIXOJ1a
27 A A 14.12.2026 https://m.eds00.ru/HSIEL86WN
MPOJIYKTa PeaKluu
OO01mmas xapakTepucThKa 3JeMeHTOB VA-
rpynmsl. A30T, pacopoCcTpaHEHUE B https://m. I AHRMB97
28 1) , pacrpocTtp 17.12.2026 ttps://m.edsoo.ru/W. 9
npupoje, GU3NYECKUe U XUMUIECKHE 6
CBOMCTBA
AmMuak, ero puzndecKkue 1 XuMHUIECKHe
29 N b 21.12.2026 https://m.edsoo.ru/HZAYE5SF13
CBOMCTBA, MOJIy4YEeHUE U MPUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «[Tomyuenmne ammmaka, U3ydeHUe €ro 24.12.2026 https://m.edsoo.ru/JORP641FJ
CBOMCTB»
A3oTHas KACIOTA, €€ (PU3nIecKue u https://m.edsoo.ru/U2DYEDMY
31 . ¢ 28.12.2026 .
XUMHYECKHE CBOMCTBA E
32 Hcnonb30BaHMEe HUTPATOB M COJICH aMMOHUS 11.01.2027 https://m.edsoo.ru/5SHBKCIQCB



https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ECGX2B4OW
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B KaUECTBE MUHEPAIbHBIX YI0OpEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpelbl COeTMHEHUSAMHU a30Ta

®dochop. Oxcua pochopa (V) u pochopnas

33 KHCJIOTa, PU3MUECKHE U XUMUUYECKHE 14.01.2027 https://m.eds00.ru/GDQJSO3WP
CBOMCTBA, IIOJIy4CHHUE
Hcnons3oBanue gochaToB B KauecTBe

34 MUHEpAJIbHBIX YI0OpeHHA. 3arpsi3HeHNe 18.01.2027 https://m.edsoo.ru/lUAZ3HUG5V
npUpOAHOI cpensl hocharamu

35 Yraepon, pacipocTpaHEHHUE B H?I/IPOIIG, 51.01.2027 https://m.edsoo.ru/DWOM6SUU
¢du3nUecKre 1 XMMHYECKHE CBOWCTBA L
Oxkcuppl yraepoaa, ux Gpusndeckue u

36 XUMHUYECKHE CBOIMCTBA. DKOJIOTUYECKUE 55 01.2027 https://m.edso0.ru/OXQAPGNC
po0JIeMbl, CBSI3aHHBIE C OKCUJIOM YTIepoaa F
(Iv)

37 VYronpHas KUcCioTa u €€ Conu 28.01.2027 https://m.edsoo.ru/O0HQHDG6IPA
[Tpaktuyeckas padora Ne 4 o Teme

38 "ITosrydeHne yrieKucioro rasa. 25.01.2027 https://m.eds00.ru/G2HZXQGC8
KavecTBenHas peakuus Ha kKapOOHAT-HOH"
[TepBoHayanbHbIE TOHATHUS 00

39 OpPraHWYECKUX BEIECTBAX KAK O 28.01.2027 https://m.edso0.ru/30T12109Z
COEIMHEHUSX yriiepojaa

40 Kpemnuii u ero coennuenus 01.02.2027 https://m.edsoo.ru/75JXNHO0I18
[IpakTuueckas padora Ne 5. Perenue

41 BKCHepH\IYI CHTAJILHDIX SA/IAT 110 TEME 04.02.2027 https://m.edso0.ru/O7E8DOD7Z
«BaxHeiinme HeMeTaTbl U UX
COCIMHEHUS

42 Kontponbnas padota Ne3 no teme 08.02.2027 https://m.eds00.ru/S85J9UGH3



https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
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«Baxxneiinne HeMeTauIbl U UX
COEIMHEHUY

OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJUI0B. MeTayunueckas

43 11.02.2027 https://m.edso00.ru/XK1GYPCO1
CBSI3b M METaJTNYecKasi KpUCTaJUIMYECKas
peumérka. PU3nYeCKUe CBOKMCTBA METAIIIIOB
AHMITCCKIC CROUCTEA METAILIOE. https://m.edso0.ru/Z7YRNPAE
44 DNEKTPOXUMHUYECKUH Psijl HAallpsHKEHUN 15.02.2027 W
METaJIJIOB
OO61mue criocoOb!l TOTYyYSHUST METAILIOB.
45 CrnaBEL. BEIHCICHI 10 YpABHCHISM 18.02.2027 https://m.eds00.ru/G54GDQIZ2D
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
peareHToB COACPKHUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAJLIOB 25.02.2027 https://m.edsoo.ru/4FIGDOWOW
47 [IlenoyHbIE METAILITBI 01.03.2027 https://m.edsoo.ru/X1B4BPUW2
48 Oxcubpl ¥ TUIPOKCHIBI HATPUS U Kallus 04.03.2027 https://m.eds00.ru/Q4DX0G3U9
49 IlenotiroseMeIbible METALTE! — KATBLIH I 11.03.2027 https://m.eds00.ru/REOCDYOKG
MarHHi
50 Baxueiime coeTMHEHNs KaabLUs 15.03.2027 https://m.edsoo.ru/CJIR96CMZA
51 O00011eHne U cCUCTEMaTU3aINS 3HAHUN 22.03.2027 https://m.edsoo.ru/O5PXGGI1BE
52 KécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHUs 25.03.2027 https://m.edsoo.ru/WFMBFTTTP
[TpakTrueckast padota Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €8 05.04.2027 https://m.edsoo.ru/NFIROKB8J
ycTpaHeHus"
54 AmroMuHUT 08.04.2027 https://m.eds00.ru/92J8RD1TV
55 AMQOTEPHbIE CROCTEA OKCHAA I 12.04.2027 https://m.edso0.ru/NISKI11035

TUAPOKCHUIA



https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
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https://m.edsoo.ru/REOCDY0K6
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https://m.edsoo.ru/NI5KIIOJ5

56 Keneszo 15.04.2027 https://m.edsoo.ru/F20NJR5SR
OKcHUIbL, THOIPOKCUIEI U enesa (1

57 AIbL, THAP A com xenesa (1) 19.04.2027 https://m.edsoo.ru/ARTUBLAMP
xenesa (1)

58 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 22.04.2027 https://m.edsoo.ru/NAON6HGKZ
[TpakTuueckas padota Ne 7. Pemenue

59 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 26.04.2027 https://m.edsoo.ru/ZN7G0QSMX
«Baxuelne Metasuibl 1 UX COSIUHEHU
Boruncnenus no ypaBHEHUSIM XUMHYECKUX
pEaKIMii, €ClIi OJIMH U3 PEarcHTOB JaH B

60 M30BITKE WU COACPIKUT IPUMECH. 29.04.2027 https://m.edsoo.ru/AYD2HESIY
Briuncienns MaccoBoil J0JIM BBIX0J1a
MPOJYKTA PEAKIIUU

61 O00011IeHNE U cUCTEMATU3AIMs 3HAHUN 06.05.2027 https://m.eds00.ru/BSTOVTKOP
Kourponsnaast padora Ned4 mo teme

62 p N p HoTeM 13.05.2027 https://m.edso0.ru/703C804GN
«Baxxnenne MeTayiIbl U UX COCIUHEHUS»
BemectBa 1 MaTepuaisl B IOBCEIHEBHOMU

63 H p A 20.05.2027 https://m.edso0.ru/OFI32JMT0
JKU3HU YeJ0BeKa
XUMHYECKOE 3arpsA3HeHNe OK aromen

64 P pyzaiot 24.05.2027 https://m.edso00.ru/9ANGYEYOQI
CpeIbI
Ponb XxuMHM B pelIeHNH DKOJIOTAYECKUX

65 p 27.05.2027 https://m.eds00.ru/18Q203Y 28
npodiem
PesepBHEIil ypok. O000IIIEHNE U

66 p P 111 https://m.edsoo.ru/DT1BAS5U4
CUCTEMATH3AaLUs 3HAHUN
PesepBHrblii ypok. O0001IEHIE U

67 p P 111 https://m.edso0.ru/P52TJZNXV
CUCTEMATH3AaLUs 3HAHUN
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME







ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHWYCCKUC ITOHATHA)

11

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX [OHSATUW: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAsE W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JO0JIsI XUMHUYECKOIO
DIIEMEHTA B COCAMHEHUH, MOJSIPHBIA OOBEM, XMMHUYECKas pEaKIus,
KIacCU(pUKaLMig  peaKIHil: peakuuud  COEAMHEHHUS,  pPeaKlHnu
pa3IOKEHUs, PEAaKIMW 3aMEIICHHs, peaknuu OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIOBOM 3((eKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JIi COCTaBi€HUS (OpMYyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHUsS, 3aKOHA

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHE PEAKIUH (110 YHUCIy U COCTaBY

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3(dekTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJISIPHYIO MAacCChI

BCIICCTB




1.8

BBIUHCIISATH MACCOBYIO JIOJIFO XMMHYECKOTO JJIeMEHTa 1o ¢opMmyie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIOJEHUE,
U3MEpeHue,  MOJEIMPOBAaHUE,  HKCIEPUMEHT  (peajbHbld U

MBICJICHHBIN )

ITo Teme: «Baxueimme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

paCKpeiBaTb CMBICI OCHOBHBIX XHMHYCCKHUX TTOHATHH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OnmpeAC/IATh NPHUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJIacCy

COeIMHEHUH 1o Gopmyam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOIMCTBA
BEIIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXKAasl ONHUCAHHE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOICTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHHUA XHMHYCCKHX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

cleloBaTh IpaBWIaM IIOJb30BaHUS XHUMUYECKOW TIOCylIOH U
71a0opaTOpHBIM 000pyIOBaHMEM, a TaKXKe IpaBWiaM OOpalleHus ¢
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIUSMHU IO BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJAA), MPUTOTOBICHUIO
pacTBOpPOB C OIPEACIEHHOM MAacCOBOM JIOJIE€M PacTBOPEHHOIO
BElIECTBa, MJIAHUPOBAThH U MMPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
paclo3HABaHUIO PACcTBOPOB IIEJIOYEH M KUCJIOT C IOMOILBIO

MHAMKATOPOB (JakMyc, (peHoTaaert, MEeTUIOPaHXK U IpyrHe)

2.7

MMpOBOANUTD paC‘léTH 110 YPaBHCHHUIO XUMHYECKOMN peaKknuuu

ITo Tteme: «llepmogmyeckuit 3akoH u Ilepmogmueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

3.1

PacCKpeIBaTb CMBICII OCHOBHBLIX XHUMHWYCCKHUX MMOHSTUH: AApO aTroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas 0p6I/ITaJ'IL, paauyc aroma,

XUMHYCCKas CBA3b, IOJISIpHAad W HEIOJISIPHAad KOBAJICHTHas CBA3b,




ANEKTPOOTPULATENIBHOCTh, HOHHAsA CBSA3b, HWOH, KaTUOH, AaHUOH,

CTCIICHb OKUCJIICHUA

3.2

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

3.3

OINHKCHIBATh M XapaKTepH30BaTh Tabnu4Hyto ¢opmy Ilepuonnyeckoit
CHUCTEMbl XMMHUYECKHMX D3JEMEHTOB: pas3inyaTh IOHATUS «TJIaBHAs
noarpynna (Arpynma)» u «amobouyHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

3.4

packpsiBaTh cMmbica [lepuonnueckoro 3akona [[.M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHUE MTEPUOJINYECKON 3aBUCUMOCTU CBOWCTB
XMMHUUYECKUX DJJIIEMEHTOB OT UX MNoJIokeHuss B llepuogmueckoii

CHCTCMC

3.5

COOTHOCUTH  0003HAueHHWs, KOTOpble HUMEITCcd B Tabuuie
«Ileppoguueckass  cucremMa  XUMHYeckux  anemeHtos  J.M.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHYECKHX D3JEMEHTOB (COCTaB M 3apsl sjapa, oOliee Yucio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCIUHCHHUAX

3.7

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

ONpeNeNsiTh BUJl XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAas) B

HCOPTaHUYCCKUX COCAUHCHUAX

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

11

PaCKpeIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MMOHSTHM: pacTBoOp,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, JSJICKTPOJIHUTHYCCKAA AJUCCOIHALNA,
PE€aKiiuki KMOHHOI'O O6M€Ha, KaTtajJm3aTop, XUMHUYCCKOEC PABHOBECHC,
06paTI/IMBIe n HCO6paTI/IMBIC pcaKkuuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIIBHBIC pCaKknuu, OKHCIIUTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,
aM(l)OTepHOCTI), XHUMHUYCCKas CBA3b (KOBaHeHTHaSI, MOHHAas,

MeTaJ’IJ’II/I‘-IeCKa}I), KpUCTaJNIMYCCKaA pCIJ_IéTKa, CIlNIaBbl, CKOPOCTb




XUMHYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKHUX MOHSATHUA H

IIPUMCEHATH OTU IMOHATHSA ITPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

13

COCTaBJISITh YPAaBHEHUS AJICKTPOJUTUUYECKOM IUCCOLMAIIMN KHUCIIOT,
niesioueld M cojieil, MOJIHbIE M COKpalléHHBIE ypaBHEHUS peakuui

WOHHOI0 00OMeHa

14

PaCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKI_[I/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU peaKkiuu

IlIo Ttemam: «HemeTrammel M ux COCAUMHCHUA» H «MeTtaniael U HX

COCAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUuIecKne XUMHUIECKUe
CBOMCTBAa TPOCTBIX U CIIOKHBIX BEIHIECTB, MOJTBEPKAasi ONMUCAHUE
pUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOUINX

XAMHYECKHUX PEaKIUi

2.2

COCTAaBJIATbL YPAaBHCHUA pCaKHHﬁ, MOATBCPKAAIOIMUX CYHICCTBOBAHHNC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CIEOBaTh MpaBUJaM IMOJb30BAaHUS XUMUYECKOM MOCYIO0H U
1ab0opaTOpHBEIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a00paTOPHBIX XMUMHUUYECKUX OMBITOB IO TMOJIYYSHHI0 U COOMPAHMIO

ra3o00pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

OPOBOJUTh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM MYTEM XJIOPHU-,
Opomuza, wuomupa, Kapbonar, ¢ocdar, cumuKaT, cyabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYEHHBIX METaJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOPAX HCOPTraHNYCCKUX BCIICCTB

[To Teme: «XuMUs 1 OKpy’Karomas cpeiar

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IIK

BCIICCTBA; KOPPO3UA METAJIIIOB

3.2

MNPUMCHATE OCHOBHEBIC OII€panuu MBICIINTETbHON JACATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTEeMaTU3alnIo,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3YyYeHHUS
CBOﬁCTB BCHICCTB MU XHMHUYCCKHUX peaKuMﬁ; eCTeCTBeHHOHay‘-IHLIe
METO/ABI IO3HAHHSA — HAOJIIOJAEHHE, H3MEPEHHE, MOJEIMPOBAHNE,

9KCIIEPUMEHT (peajbHbI U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM Ye€lIOBEKa. XHMHUS B CHCTEME HaykK.
Tena m BemiecTBa. @U3MYECKHE CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsTHe 0 MeTOdax MO3HAHUS B XMMHUH. YUHCTBHIEC BEIIECTBA U CMECH. Crioco05b1

pas3aeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue dneMeHThbl. CHMBOJIBI  XUMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKynﬂpHOG YueHUue

1.4

Xumnueckas popmyina. BaleHTHOCT aTOMOB XMMHYECKUX SJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTENbHas  aTOMHasg  Macca.
OTtHocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 10/l XUMHUYECKOTO 3JIEMEHTA

B COCIUMHCHHNU

1.5

KommuectBo BemecrBa. Monb. MoisipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

dOu3nyuecknue U XUMHYSCKHE SIBICHHS. XHUMHYCCKas peakuug u e€ IMPU3HAKH.
3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KJ'IaCCI/I(pI/IKaI_[I/ISI

XUMHUYECKUX Peakiuii (COeTUHEHMS, pa3JIOKEHUS, 3aMeIeHUsI, 0OOMEHA)

1.7

XUMHUECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCYI0H, C MpaBUJIaMU
pabotel B Jabopatopur W TpuéMamMu OO0palleHus C J1abopaTOPHBIM
o0OpyJOBaHUEM, H3y4y€HHE WU ONHUCAaHuEe (PU3UUYECKUX CBOMCTB 00pa3loB
HEOPTraHMYECKUX BeUIecTB, HaOmroneHne (Qu3myecknx (TUIaBIEHUE BOCKA,
TasHUE JIbJ1a, paCTHUpPaHHUE caxapa B CTYIKE, KHUIEHUE W KOHJAEHCAIUs BOJAbI) U
XUMHYECKUX  (TOpeHHE  CBeuYd, MpPOKAJMBaHWE MEJHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE MeNa C KHCJIOTOW) SBICHUH, HAOIIOJEHHWE M ONHCAHUE
NMPU3HAKOB MPOTEKaHWsS XHUMHYECKMX peaknuid (pasjoKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTBI C XJOpPHJIOM Oapusi, pa3jokKeHue
ruapokcuaa meau(ll) npu HarpeBaHuu, B3aMMOJEICTBHE JKeie3a ¢ PacCTBOPOM

comu Meau(ll), mzyuenue crnocoboB pazaencHusi cMeceit (C MOMOIIBI0 MarHUTa,




¢ubTpOBaHNe, BBHIAPUBAHHUE, IUCTHIUIALUSA, Xpomarorpadus), mpoBeneHue
OYMCTKH [TOBAPEHHOH cOJIM, HAOJIIO/ICHUE U ONIMCAHUE PE3yJIbTAaTOB IPOBEIECHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHMsS MAacChl, CO3JaHUE MOJCIEH

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxwneimue MMPEACTAaBUTECIIN HCOPraHMYECCKNX BCIICCTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopox — sneMeHT M mpocroe
BeulecTBo. Haxoxnenue kuciopona B mpupoje, (pusmuyeckue U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcupapl. [lpumenenue kucmopona. CrocoOb!
MOJIy4eHHUsl KHUCIOopoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIopo/a B mpupoze. O30H — aIoTponHas MOU(UKALIUS KHCIOpoIa

2.2

TernoBoii 3P PexT XUMHUUECKON peakIui, TePMOXUMUYECKUE YPAaBHEHUS, IK30-
Y SHJIOTEPMHUUECKHUE PeaKuu. TOTUIMBO: Yyrojib U MeTaH. 3arpsi3HEHUE BO3/1yXa,

YCUIICHHUC ITAPHUKOBOI'O Sq)(l)eKTa, pa3spymieHue 030HOBOI'O CJI0A

2.3

Bonopon — aneMmeHT U mpocToe BemiecTBo. HaxoxkaeHue Bomopojia B MPUPOJIE,
(¢u3NYeCKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHHUS.

Kucnorte! u conmu

2.4

Mousipablii 00BEM ra3oB. Pacu€rbl 10 XUMUYECKUM ypaBHEHUSAM

2.5

@dusnyeckue cBoiictBa Boabl. Boma kak  pactBopuTens.  PacTBOpBL
HaCI)IHIGHHBIG N HCHACBIIICHHBIC PACTBOPLI. PaCTBOpI/IMOCTL BEUICCTB B BOJEC.
MaccoBasgs nons BemecTsa B pacTBOpe. XHMHYECKHME CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpuUpOAE M B KHU3HM 4enoBeka. Kpyrosopor
BOABI B TpUpoJe. 3arps3HEHHE MpHUPOAHBIX BojA. OxpaHa M OYMCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanmss neopranmdeckux coenunenuid. Oxcunbl. Kiaccudukarus
OKCHJIOB: cojeoOpa3syoimiure (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okxcugoB. dusmueckne U XUMHUYECKHE

CBOMCTBa OKCHJIOB. HonyquI/Ie OKCHJIO0B

2.7

OcHoBanus. Knaccudukanust ocHOBaHUM: MIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBanuil. du3ndeckue U XUMUYECKHUE CBOWCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. dusnueckue u
XHUMHUYECKHE CBOMCTBa KuHcIOT. Pan aktuBHocTH MeTaiuioB H.H. bekerosa.

[Tonyuyenue kucimor

2.9

Comu. Homenknarypa coseil. @U3NYECKME M XUMUYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen




2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTAaHNUYCCKUX COGIII/IHGHI/Iﬁ
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XUMHUYECKUN  DKCHEPUMEHT: KAayeCTBEHHOE OIpEACICHUE  COAECpKaHUs
KHUCJIOpOAa B BO3JyXe, IOJydyeHHEe, COOMpaHME, paclo3HAaBaHHE U M3Yy4YEHUE
CBOWCTB KHCJIOpO/a, HAOII0IeHNE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOAOM U
YCIIOBHsI BOBHUKHOBEHHUS M IIPEKpallleHus] ropeHus (1moxapa), 03HaKOMIICHHE C
o0Opa3llaMu OKCHJIOB W OIMCAaHME UX CBOWCTB, IOJIy4YeHHE, COOUpaHue,
pacro3HaBaHME U HM3y4€HHME CBOWCTB BOJOpoJa (IOpeHHue), B3auMoJeicTBHe
Bojopoaa ¢ okcugom meau(ll) (BO3MOXKHO MCTOIB30BaHUE BUACOMATEPUATIOB),
HaOmozeHne oOpa3loB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIIENOBAHUE
0CcOOEHHOCTE pacTBOPEHHs] BELIECTB C PA3IUYHOW  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAaCCOBOM J0JE€H pacTBOPEHHOIO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTaylaMd (HaTpUEM U KajbIHEM)
(BO3BMOXXHO HCIIOJI30BAaHME BMJICOMATEpUANIOB), OINpPE/IEICHUE pPACTBOPOB
KHCIOT M IIEJIOYedi C TOMOIIBI0 HMHIMKATOPOB, HCCIEIO0BaHHE OOpPa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAaccoB, HaOIIOAEHUE W3MEHEHUs
OKpPAacKM HHJUKAaTOpPOB B pacTBOpax KHCIOT U ILUEJIOYeH, H3ydyeHue
B3auMozencTBus okcuaa Meau(ll) ¢ pacTtBopomM cepHOMl KHUCIOTBI, KHCIOT €
METaJUIAMM, PEAKIUN HEUTPAIU3aLluH, II0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 METaula JAPYTMM M3 pacTBopa COJIM, pELICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1a4y 1o TeMe «BakHellne Kiacchl HEOPraHUYECKUX

COeIUHEHUN

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
JI.U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

3.1

[TepBble TOMBITKA KIACCH(PHUKAIMU XUMHUYECKUX JJIEMEHTOB. [loHsATHE O
rpynmax CXOIHBIX AJIEMEHTOB (ILEIOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbl,
raJIOTeHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIC

OKCHUIBI U TUAPOKCHUIBL

3.2

[Tepnonnueckuit 3akoH. [lepnoanueckas cuctema XuMu4ecKux aemMeHToB J[. 1.
MeHeneesa. Koporkonepuognas u JUIMHHOIIEPUOAHAS (bopmbI
[Tepuonnueckoit cucrtembl xuMHueckux osnemeHtoB J[[.M. Menneneesa.
Ilepuonsl u rpynmbl. PU3HYECKUN CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB

nepruoaa v rpymuIbl 3JICMEHTA

3.3

CTpOeHI/IC aroMoB. CoCTaB aTOMHBIX AACP. H3oToI5I. 3HeKTp0HBI. CTpOCHI/IC

SJICKTPOHHBIX 000/I04EK aTOMOB MEPBBIX 20 XHMHYECKHX 3JIEMEHTOB




ITepnonnueckoit cucremsl (.M. Menneneesa. XapakTepuCcTUKa XUMUYECKOTO

3JIEMEHTa Mo ero nonoxxenuto B [lepuoguueckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpyNIaM M IEPUOJAM.
3nauenue Ilepuoanueckoro 3akoHa u llepuoanyeckoi CUCTEMBI XMMHUUYECKHUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku W npakTuku. .M. MennaeneeB — y4€HbIA U

IrpaXaaHUuH

3.5

Xumunueckass cBsizb. KoBasieHTHass (MOJisipHAsT U HEMOJISIpHAsi)  CBSI3b.

9J'IeKTp00TpI/II_[aTCJ'IBHOCTB XHMHYECKHX 3y1eMeHTOB. MoHHas cBI3b

3.6

Crenenp okuciacHusA. OKHCIMTEIEHOBOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm

OKUCJICHHS M BOCCTaHOBJICHHI. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KVIACC

Kon

XUMUYEeCKUH 9KCIICPUMCHT. H3YYCHUC 06p213]_IOB BCIICCTB MCTALVLIOB H
HEMCTAJIJIOB, B3aHMOJICHCTBHE THAPOKCHUAA LHUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIJIKOCTPUPYIOIIUX HNPUMEPbI OKUCIUTCIIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3yioKeHNs, COETUHEHMS)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xummnyeckas peakuus. [loBropenue

11

Ilepnonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMHU4YeCKUX 3yemMeHToB J[. 1.
MengeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kalus, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIEeMEHTOB B llepuomnueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

Ctpoenue BemiecTBa: BHUAbI XUMHUYECKON CBsi3U. THMBI KPUCTAUIMUECKHX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKH
U BHJIa XUMUYeckoi cBs3u. Kiaccuukaiys 1 HOMEHKIaTypa HEOPTaHUYECKUX
BeIeCTB (MEXIyHApOJAHAS M TPUBHAIIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILUMXCA K Pa3jJMYHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUU,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHYECKUX peakiMid 1o pa3IMYHbIM MPU3HAKaM (10 YHCTy U
COCTaBy YyYacTBYIOIIMX B peaklUU BEUIECTB, MO TeIioBoMy 3¢ dexTy, 1o

W3MEHEHMIO CTEIIEHEM OKHCISHHS XHMHUYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1o y4acCTuro KaTaJII/ISaTOpa) . DK30- u SHAOTCPMHUYCCKUC pcaKkuuu,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XHUMHYECKOH p€akuuu

14

[TonsitTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U FeTepPOreHHbIX peakuusax. [[oHaTHe 0 XUMUYECKOM PaBHOBECHH.
@akTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW peaklUd M TOJOKEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUM,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIMHA C HCHOJIb30BAHUEM METOJa

AIIEKTPOHHOTO OallaHca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAUU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, annoHbl. MexaHu3M JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumMuueckoi cBsa3u. Crenenb quccouuanui. CHIbHBIE U cIa0ble SJIEKTPOIHUTHI.
Peakiiuu nonHoro obmeHa. YcClioBUS MPOTEKAHMS PEAKIM MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WMOHHBbIE YypaBHEHMs peakuuil. CBoicTBa KHCIOT,
OCHOBaHHUW H COJIEM B CBETE€ TPEACTABICHUN 00 SIEKTPOJUTUYECKON

Jucconuanuu. KadgecTBeHHEBIE pCaKluyu Ha HOHBLI. Ilonstue o TUaApPOJIU3C coJieit

1.7

XHMMHUYCCKUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOJCIAMU KPHCTaUIMYCCKUX
pEemETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB W HeMeTayuioB (rpadura u
anmMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpPHsl); UCCIECIOBAHHE 3aBHCUMOCTH
CKOPOCTHM XHMHYECKOM peakluuu OT BO3JEUCTBUS pa3IMuUHBIX (HaKTOPOB;
WCCIIEIOBAaHUE  DIIEKTPONPOBOJHOCTA  pPAcCTBOPOB  BEUIECTB,  Mpolecca
JUCCOIMAIIMN  KUCJIOT, IHeJoued MW cojliedl  (BO3MOJXKHO HCIIOJb30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHHUE OMbBITOB, WUTIOCTPUPYIOLIUX TMPU3HAKU
MPOTEKAHUs PEaKIMii HOHHOTO oOMeHa (0Opa3oBaHME OCaliKa, BBIJICIICHHUE ra3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WUJUTFOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaklUuil (FOpeHHEe, PeaKlUu pPa3yIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TTOMOIIBIO KAUYECTBEHHBIX PEaKIIHii

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemetamne!l u ux coeauHeHUs

2.1

OOmiast  xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTPOEHHs aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKue CBOMCTBa MPOCTHIX
BEUIECTB — TaJOT€HOB. XHUMHYECKHE CBOMCTBA Ha NpUMEpE XJopa
(B3auMoJIeliCTBHME C MeETaJlJlaMH, HEMeTallaMH, IIejo4yaMu). XJIOPOBOJIOPO.

ConsHas KHCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIY4YCHHUC, IPUMCHCHHC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M uesloBeKa. BaxkHenmme XJIIOpUApl U UX

HaxXOXXICHHUEC B IIPUPOAC

2.2

OO6mas xapaktepuctuka 31emMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKkTepHbIe cTeneHn okucienus. CTpoeHue u GU3nIecKue CBOWCTBA
NPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOITHBIC MOIUPHUKAIMH
KHCJIOpo/a U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
du3nveckue W XUMHYECKHE CBOMCTBAa. OKCHIBI CEpbl KakK MPEICTaBUTEIH
KHCTIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (PU3MUECKHEe U XUMUYECKUE CBOWCTBA
(o0mme Kak MpeacTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakIuu, JeKalue B OCHOBE NMPOMBIIIJICHHOTO CHoco0a IMOJy4yeHHs CepHOU
kucinoThl. [Ipumenenue. Coiau CEpHON KHUCIIOTHI, KAaueCTBCHHAs PEaKIMs Ha
cynb(ar-uoH. Haxoxmenue cepel U €€ COCNUHEHUN B MPUPOJE. XUMUYECKOE
3arps3HCHUE OKPYKAIOIICH Cpellbl COCAMHEHUSIMH Cepbl (KHCIOTHBIC O],

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHHUS

2.3

OO6mass xapakTepuctuka 3jeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHbIC CTETICHU OKUCIICHHS. A30T, paclipoCTpaHEHUE B IPUPOJIE,
dbusnueckue U XUMHUECKUe cBoiicTBa. KpyroBopor azora B nmpupoje. AMMUAK,
ero ¢u3MYeCKue W XMMHUUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHUsA, WX (U3NYECKHME ¢ XHMHUYECKHE CBOWCTBa, IPUMCHCHHE.
KauectBenHnast peakiusi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOIydeHue,
dbusznyeckue W XUMHUYECKHE CBOICTBa (00IIME KaK MpeICcTaBUTENs Kiacca
KHCJIOT U crnenuduueckne). Vcmnoab30BaHre HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MUHEPAIbHBIX yI00OpeHHil. XUMUYECKOe 3arps3HEHHE OKPYXKaroIien
Cpenbl COeTMHEHUSMH a30Ta (KUCJIOTHBIC TOXKIH, 3arPsI3HEHUE BO3/1yXa, TOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtorponHsle Mogudukanuu docdopa, puzndeckne U XUMHUUECKUE
cBorictBa. Oxcupn ¢ocdhopa(V) u dochopHas kuciaora, QunUecKue u
XMMHUYECKHE CBOMcTBa, mosyudeHue. Vcnosib3zoBaHue ¢ochaToB B KadecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OObmas xapaxkTtepuctuka 31eMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepHbIE CTETNICHW OKUCJICHUS.  YTIEepoJ, ajUIOTPOITHBIC
MOIU(UKAIMK, PAcIpOCTpaHEHHE B MpHpoJE, (U3NYECKHEe U XUMHUYECKUE
cBoiicTBa. Ancop6mus. Kpyrosopot yriepoaa B mpupone. Okcunbl yriepona,
uX (u3nYeckue M XUMHYECKHE CBOWMCTBA, JEHCTBHE Ha KHUBBIE OPraHU3MBI,

MOJIY4YCHHUE U IIPUMCHCHHUC. OKOJIOTUYECKHE np06ner,1, CBsA3aHHBIE C OKCHUJIOM




yraepona(lV); rumoreza rino0albHOTO TOTEIJICHUS KIUMAaTa; MMapHUKOBBIHA
a¢pdexr. YrompHas kucnota u e€ coimu, UX (GUIMYECKHE M XUMHUYECKUE
CBOICTBa, TONyueHUe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
uonbl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHBIC TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHHSX
yriepona (MeTaH, 3TaH, ATWIEH, AleTHICH, 3TaHOJ, TJIMIEPHH, YKCYCHas
kucinota). X cocraB W xumuueckoe crpoeHue. lloHsTHe O OmoOIOrHYecKu
BOXHBIX BELIECTBAaX: MXMpax, OelkaxX, yrieBoJax — M HMX pOJU B KU3HU
yejoBeKka. MarepuaabHOe €IMHCTBO OPraHUYECKMX M HEOPraHMYeCKHX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢usndyeckue # XUMHYECKHE CBOWCTBA, TIOIYy4YCHHUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OO0mue mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciote. CHIMKAThI, UX HUCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelre cTpouteabHble MaTEepPHUAIIbI:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, »xene300eToH. [Ipobiembr Ge3omacHOTrO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE OO0pa3l0B HEOPraHUYECKUX BELIECTB,
CBOMICTB COJIIHOM KHUCJIOTBI; ITPOBEJIECHUE KAaYE€CTBEHHBIX PEAKLMM Ha XJIOpUI-
HMOHbl M HaOJIOJICHHE NPU3HAKOB HUX IMPOTEKaHMs; OMBITHL, OTpa’karollne
¢usnyecKkne U XMMHUYECKHE CBOMCTBA raJIoT€HOB U UX COEIMHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpHANIOB); O3HAKOMJIEHHE C oOpa3lamu XJIOpHI0B
(rajoreHuI0B); O3HAKOMJIEHHE C O0O0pa3laMu cepbl M €€ COCAMHEHUSIMU
(BO3MOKHO  MCIIOJIb30BaHME BHJEOMAaTepHaloB); HaOIIOAEHUE Tpoliecca
oOyrauBaHUs caxapa IoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3y4yeHHe XMMHYECKHUX CBOMCTB pa30aBlIeHHON CEpHOI KMCIOTHI, MPOBEACHUE
KaueCTBEHHOW peakIuu Ha cyab(ar-uoH u HaONIOJEeHUWE NpHU3HaKa eé
NPOTEKaHUS; O3HAKOMJIEHHE C (PU3UUYECKUMU CBOMCTBaMH a30Ta, hocdopa u ux
COoeIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHME BHJEOMAaTEepHalioB), o0Opas3namu
a30THBIX U (ocHOpHBIX yIOOpEeHUH; MoTydYeHre, coOOMpaHue, paclo3HaBaHUe U
M3y4eHUE CBOMCTB aMMMaKa; IMPOBEJCHUE KA4E€CTBEHHBIX pEaKkIMii Ha HOH
aMMOHUST U©  (ochaT-uOH ¥ U3yYeHHE TPU3HAKOB HX MPOTEKaHHUA,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOM a30THOI KHCJIOTHI C MENbIO (BO3MOYKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); H3Y4YEHUE MOJENeH KpUCTATUTMYECKHX

pemiérok anmasa, rpadurta, QyuiepeHa; O03HAKOMJIGHHE C  IPOIECCOM




a7copOIMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM
IPOTHBOIa3a; MOJy4eHHe, cOOMpaHHe, PAaCIO3HABAHUE U H3yY€HHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IPOBEJACHHWE KAaYeCTBEHHBIX pEaKIHuii Ha KapOoHAT- H
CHWJIMKaT-HOHbl W M3y4YEHUE IPU3HAKOB HX IPOTCKAHUS; O3HAKOMIICHHE C
IIPONYKLIMEH CHIMKATHOM IPOMBILIUICHHOCTH; PEIICHHE 3KCIIEPUMEHTAIbHBIX

3aJa4 110 TEMC «BaxkHele HeMeTaluIbl U UX COCIUHCHUA»

MeTamisl ¥ BX COCIUHECHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU MX
nonoxxkeHus B Ilepuoamdeckoid cucreme XuMHueckux oanementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalmnyeckas CBsI3b U
METAJJIMYECKass KpUCTAJUIMYecKass pemérka. JIEKTPOXUMUYECKUUA  psjl

HaIpSHKEHUN METaJIOB

3.2

Ouznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue crnocoObl MOTYYeHHS
MeTasuioB. [loHsITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyTyH, TIOPATIOMUHHN, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenouynsle MeTasyuibl: nosnoxeHue B llepumonnyeckoil cucTeMe XMMHYECKUX
anemenToB JI.M. MeHzeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABI HaTpusd M Kauud. [IpuMeHeHHe IIENOYHBIX METAUIOB U HX

COeTMHEHNN

3.4

Illenoyno3eMenbHBICE  METajJibl MarHMii W KaJbOui: MOJIOKEHHE B
ITepronnueckoit cucreme xumuueckux 3aeMeHToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOXJAeHHe B mnpupoje. Pusnyeckue M XMUMHYECKHUE CBOMCTBA
MarHusi ¥ Kajnpliusd. BaxxHelimme coeauHEHUs KaubIUs (OKCHUI, THAPOKCH]I,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmromyHni: nonoxenue B Ilepmonuueckoil cucreMe XMMHYECKHX JJIEMEHTOB
J.1. MenneneeBa; cTpoeHue aroMa; HaxokJAeHHWe B mpupone. dusnueckne u
XMMHYECKHE CBOMCTBA aMOMUHUSA. AM(DOTEpHBIE CBOIMCTBA OKCHJIA M THAPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoandeckoil cucremMe XuMuyeckux 3ynemMenToB JI. 1.
MeHnneneeBa; CTpOEHHUE aToMa; HaxoxkieHue B mpupoae. Dusnueckue u
XUMHUYECKHe CBOWCTBa keneza. Okcunbl, ruapokcuabl u conu sxkenesa(ll) u

xene3a(lll), mx cocras, CBOMCTBA 1 TTOTyUCHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIICHHUE C o6pa3uaMH MCTAJJIOB U CIIJIaBOB,




uX (pU3MYECKUMH CBONCTBAMH; HM3Y4YCHHE PE3YJIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHAJIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL OKCHJAa KajblUsi M HaTpus C BOJOM  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); MCCIEIOBAaHUE CBOWMCTB KECTKOW BOJIBI,
mpoluecca TOpEHUs Keje3a B KHUCIOpoA€ (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKIMIl HA MOHBI
(Maraus, Kaublius, aqroMuHus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0/IEHUE U ONKCAaHUE MPOIECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HATpHS,
Kaug ¢ Kajablus  (BO3MOXHO  HCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB TUIPOKCHIA ATIOMUHUS U THAPOKCHIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3aja4 Mo TeMe «BaxHeilne MeTamisl 1

HnX COCAUHCHUA»

XuMus u OKpYyKaromasa cpeaia

4.1

HoBeie marepuanbsl u TexHonoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
J)KU3HU 4YesioBeKa. XUMHUs U 3710poBbe. be3onacHoe ucnoabp30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momompb Ipu XUMHYECKUX OXKOTaxX U

OTpPaBJICHHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOM  IpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromierd cpenst [1/IK. Pons XuMuu B perieHHH SKOJIOTHYECKUX MPOOIEM.
[TpupoaHble HCTOYHMKM YIIIEBOJOPOJIOB (yrojb, HPUPOIHBIN ra3, HE(Tb),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT. U3YUCHUC 06pa3u0B MaTCcpHraIoB (CTGKJIO, CIIJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O T03HABA€MOCTH SBJIICHUH Ipupoanl, IIOHHMAHHUEC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAaHNA, KOMIIOHCHTAa 061116171 KYJIbTYPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBHUAX COBPECMEHHOI'O 06III€CTB21;

IIOHUMAHHUEC MECTa XUMHUHU CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBbIX MCTOAAX ITO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAThb MOACIN JIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax npodeccHoHATBHON AEATETLHOCTH, CBSI3aHHBIX C XUMUEH U
COBPCMCHHBIMU TCXHOJOIUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XMMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHUIO KaK cepy cBoelt Oyayuiei npogeccuoHanbHON AESITETbHOCTH
U cllenaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(UIBHOTO NpeaMeTa

MIpU TIEPEXO0/ie Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIIOYACT:

2.1

BAOXHEHIINE XWMHWYECKHE ITOHSATHA. XUMHYECKUH JJICMEHT, aToOM,
MOJIEKYJIA, BELIECTBO, IIPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOJHAS U
HCOAHOPOJHAd CMEChb, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHasa
Macchl, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakiysl, peakUuu COCIUHEHMS, PpEaKIUHM pa3JIOKEHUs, PpeaKkIuu
3aMeIIeHUs, peakuy oOMeHa, TeIuIoBOW A(PQEeKT peakiuu, 5K30- U
SH/IOTEPMHUUECKUE DPEAKIIMU, PACTBOP, MAaccoBas MO XHUMHUYECKOIO
3JIEMEHTa B COEAMHEHUM, MacCOBas J10JISl U MPOLEHTHAs KOHLEHTpaIHs

BCIIECTBA B paCTBOPC, AAPO aTOMa, 3J'ICKTpOHHBII71 clon aToMa, aTOMHas




opOutanb, paauyc aroma, BAJIECHTHOCTb, CTENCHb OKHUCICHHS,
XUMHYECKasl CBS3b, ANEKTPOOTPHUIIATEIBHOCTD, TOJISPHAS U HEMOJISIpHAs
KOBaJICHTHAsl ~ CBS3b, HOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIM4YecKass peméTka (aToMHas, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAsI), MOH, KaTHOH, aHHOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  JTUCCOIMAlLMs, pPEeakUud HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEAKIMM,  OKHUCIUTEIb U
BOCCTAHOBUTENIb, OKHCIIEHHE U  BOCCTAHOBJICHHE, AIJIEKTPOJIU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHUMble M HEOOpaTHMbIC pEaKIuH,
CKOpPOCTb XUMHYECKOW peakuuu, Karamuzarop, I[IJIK, xkopposus

METaJJIOB, CILIABBI

2.2

OCHOBOIIOJIAararomure 3aKOHbI XHMMHUH: 3aKOH COXpAaHCHUA MACChI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTapO

2.3

TCOPpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU-, TCOpHA

BHCKTpOHHTHqCCKOfI JUCCorManmn

Bnagenue ocnoBamu XHUMHYCCKOHN I'PaMOTHOCTH, BKJ'II-O‘-IEIIOH.[CI‘/'IZ

3.1

YMEHHME TPaBUJIBHO HCIIOJIB30BaTh HW3YYEHHbIE BEUIECTBA U
MaTepuaigbl (B TOM YHCIIE MHHEpaJbHBbIC YIOOpEHHs, METaulbl U
CIUIaBbl, TPOAYKTHI  MepepadOTKH  MPUPOJHBIX  HMCTOYHUKOB
YTJIEBOJIOPOJIOB (YTJIsL, IPUPOHOTO Ta3a, HeTH) B OBITY, CEIHCKOM
X03S5IIICTBE, Ha TPOM3BOJCTBE M TOHUMAaHUE 3HAUCHUS KUPOB, OCIKOB,
YIJEBOJOB JJIsi OpraHuM3Ma 4eJoBeKa; yMEHHE MPOTHO3MPOBATH

BJIMAAHHUC BCUICCTB U XUMHUYCCKUX IIPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO IPUPOHYIO CPEIy

3.2

YMCHHUEC HUHTCTPUPOBATHL XHUMUUCCKHUEC 3HAHHA CO 3HAHUAMH OPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa pabOThl C Pa3IMYHbIMU MCTOUYHUKAMU MH(OpMaLUu
0 XMMMH (Hay4yHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O B€IICCTBAX, HX
MMpEeBpalICHUAX n MPAKTUYICCKOM MMPUMCEHCHUHA n YMCHHE

HCIIOJIB30BaTh €€ I peuicHu-d y‘-Ie6H0-H03HaBaTeHBHLIX 3aaaq

BJ'Ia}IeHI/Ie OCHOBAMH IIOHSITUHHOTO amnrmnapara M CHMBOJHUYCCKOI'O

A3bIKa XUMHHN IJIs1 COCTABJICHUSA (pOpMy.]'I HCOPTraHNYCCKUX BCIICCTB,




YPaBHEHMM  XUMHUYECKMX  pEaKUUd; OCHOBAMH  XUMHUYECKOU

HomeHnkiatypsl (IUPAC u TpuBHanbHO)

VMeHue OOBICHATH CBSI3b IOJOKEHHS JJIEMEHTAa B HepHO,HH‘ICCKOﬁ

CUCTCMC C YUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsia sapa, oOIee Yucio
9JIEKTPOHOB), PACIpPENEICHUEM JJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOIOB, KAJUS U KAJIbLIHS
[IpencraBnenue 0  NEPUOJMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIbHOCTH),
6 NPOCTBIX W CJIOXKHBIX BEIIECTB OT IMOJOXKEHHUS 3JEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX NEpUOAAX H  TJABHBIX
MOJrPyYIax) ¥ AJIEKTPOHHOTO CTPOCHHUS aToMa
7 YmMmenue knaccuuuupoBarh:
7.1 XUMHYECKHE JIEMEHTBI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKIIHH
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTh M CTENEHb OKHUCICHHS XHMHUYECKHUX DJIEMEHTOB, 3apsi
' HOHA
8.9 BHUJT XUMHYECKOW CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COEIMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BellecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCITUTEIh U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh GU3NIECKHE M XUMHUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TIpaduT, anamas,
9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIop, HATPUN, Kaaud, MarHUi,
KaJIBITMH, aTFOMUHUH, JKeJe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pacTBOpOB (BOIa,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJOPOA, OKCHUIBI M THUAPOKCHIBI
9.9 metamioB |-IA rpynn, amomunus, menu (Il), uunka, xenesa (Il u
' [11), oxcuasr yrnepona (1l u 1V), xpemuus (1V), azora u gocgopa (I
u V), cepsl (IV u VI), cepuucras, cepHas, a3zoTucras, a3zoTHas,
(dbocdopHas, yronpHasi, KpeMHHUEBasE KUCIIOTa U UX COJIH)
9.3 MPOrHO3UPOBaTh M  XapaKTepu3oBaTh CBOICTBa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa MU CTPOCHUS, IMPUMCHCHHUC BCIICCTB B
3aBUCHMMOCTH OT HUX CBOfICTB, BO3MOXHOCTBb IMMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUs PEaKLUH, B

10
TOM YHCJIE:
10.1 peakiuii H'OHHOTOo 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIIHi
10.3 WUTFOCTPUPYIOIIUX ~XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyII) HEOPraHM4YECKUX BELIECTB
10.4 MOATBEPKIAIOIINX TCHETHYECKYIO B3aMMOCBSI3b MEXTy HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PacuéThl):
111 OTHOCHUTCIIHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOT0 JIEMEHTA B COSTMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XUMHUYECKHX PEaKIUd W HaXOJUTh KOJIUYECTBO
' BeIIeCTBa, 00bEM U MacCy pearcHTOB WJIH MPOIYKTOB PEaKIIun
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJIAaMH  HAy4YHOTO  TO3HaHusA  (HaOIIOJeHue,
121 W3MepeHue, SKCIIEPUMEHT, MOIETUPOBAHNE) PU U3YUYEHUU BEIIECTB U
' XUMHYECKHUX SIBICHUH; YyMeHue chopMynupoBaTh MpoOieMy U
MIPEJITIOKUTE TYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMHYECKOU
' MOCYJI0H ¥ JIa0OpaTOPHBIM 000PYIOBAHHEM
MpaBMJIaMy O€30MacHOTr0 O0paIleHus ¢ BEIIeCTBAMU, UCTIOIb3YEeMbIMU
B TIOBCETHEBHOW KM3HU, TIPABHIJIAMU MTOBEJICHUS B LEJISIX COSpPEKECHUS
123 3I0pOBbS U OKPYKAaIOILIEH TPUPOJIHON cpefpl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHBBIC OPTaHHM3MBI OMPEICIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHHUS W TMPEAOTBPAILCHUS HX BPEIHOTO
BO3JICUCTBUA
13 Hanwune mpakTUYeCKHX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCHHE U ONUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (pI/ISI/I‘{CCKI/IMI/I u XUMHUYCCKUMU SIBJICHUSAMMU, OIIBITHI,




MJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEAKLIUN

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecer

13.3

IIOJIYUYCHHE KUCIOpoaa W H3YUYCHUC €TI0 CBOfICTB; IIOJIYYCHHUE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HU3Y4YCHHUEC €TO CBOﬁCTB; IIOJIYUYCHHUEC aMMHaKa U U3YYCHUE €TI0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

pacTBOPEHHOTO BELIECTBA

135

MIPUMEHEHUE UHIUKATOPOB (;makmyca, METHJIOpaHkKa u
¢deHondranenna) s ONpeesieHUs] XapakTepa Cpelbl B pacTBOpax

KUCJIOT U LIeIouen

13.6

WCCIICZIOBAHUE M OMNHCAHUE CBOMCTB HEOPraHMYECKHMX BEIIECTB
Pa3UYHBIX KJIaCCOB; M3YUCHHUE B3aUMOCUCTBHS KHUCIOT C METaJlJIaMH,
OKCHJIaMH  METa/UIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMH; TIOJIy4€HHE HEpacTBOPHUMBIX OCHOBaHUM;
BBITECHEHHE OJHOI0 MeTajlyla JApYrMM W3  pacTBOpa  COJIH;
uccienoBaHie amM@OTEepHBIX CBOMCTB THUIAPOKCUIOB AQlIOMUHUSA H

AHKA

13.7

PCUHICHUC SKCIICPHUMCHTAJIBHBIX 3aAa4 110 TCMaM: «OCHOBHBIE KJIaCChI
HCOPraHNYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHHTI/I‘IeCKa?[
JUCCOIH AU, «BaxHelmue HEMETaUIbI U HX COCAUHCHUAN,

«BaxHelIe MeTajabl U UX COCIUHEHU

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPU3HAKU
MPOTEKaHMUs peaklMii MOHHOro OOMeHa; KaueCTBEHHbIE Peakluu Ha
MPHUCYTCTBYIONIME B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
nonua-, cynbdar-, Qocdar-, kapOoHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJblusi, aIFOMAHUS,

xenesa (2+) u xenesa (3+), meau (2+), HMHKA

14

VYmMmenue:

141

MPE/CTaBIATh pe3yabTaThl dSKCIEpUMEHTa B (oOpMe BBIBOJOB,
JI0Ka3aTeNnbCcTB, TpaUKOB M TaOMMII U BBIABIATH ASMIUPHUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCIKIY pCaJIbHO Ha6JIIOI[aCMBIMI/I XUMHWYCCKUMU
ABJICHUSAMHU U IIpOoLCCCaMu, MPOUCXOJAINIMMA B MaKpO- U MUKPOMHUPE,

OOBICHATH MMPUYIHUHBI MHOFOO6pa3I/I${ BC€IICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue diieMeHTBhl. CHMBOIBI  XHUMHYECKHX

9JICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

1.3

Xumuueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. CTeneHb

OKHCIICHUA

14

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAss aToOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas J0JIs1 XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHHNU

1.5

KommgectBo BemecTBa. Mosib. MonsipHas Macca. MolsipHbId 00BEM Ta30B.

BzaumocBs3b KOJIMYECTBA, MACChl U YHUCJIa CTPYKTYPHBIX CIUNHHUILL BEIICCTBA

1.6

du3nyeckre U XUMHYECKHAE SBIICHHS. XHUMHUYECKas pcakuuga u e€ IIpHU3HAKH.

3aKoH COXpaHCHHUA MACChI BCIICCTB. XUMHYECKHE YpaBHCHUA

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IO,Z[I/I‘ICCKaH CHUCTCMAa XHMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepuonnueckuii 3akoH. Ilepuognyeckas cucreMa XUMUYECKUX 3eMeHTOB J[. 1.
Menneneesa. [lepuoasl u rpymnmnsl. OU3NYECKUNA CMBICI MOPSAIKOBOIO HOMEPA,

HOMCPOB II€pruoaa U I'pyHIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX siep. M3otomnbl. Dnextponsl. CTpoeHue
JIEKTPOHHBIX ~ 000JI04eK aTOMOB TMepBbIX 20 XHUMHYECKUX 3JIEMEHTOB

[Tepnonnueckoit cucremst J1.11. MeHnneneena

2.3

3aKOHOM€pHOCTI/I B M3MCHEHHHU CBOMCTB XHUMHUYECKUX 3JICMCHTOB IMEPBLIX TpéX
NepruoaoB, KaJivsd, KaJlbIOUA (paz[I/cha aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTATNIMYECCKUX W  HEMETANIMYCCKUX CBOfICTB) n #ux CO@I[I/IHeHI/Iﬁ B
COOTBCTCTBHH C IIOJOXKCHUCM JJICMCHTOB B HepHOHHQCCKOﬁ CUCTCEME H

CTPOCHUEM HUX AaTOMOB

Crpoenue BeniecTBa

3.1

Xumudeckasi CcBs3b. KoBasieHTHast (MOJsipHasT W HEMOJSIPHAs)  CBS3b.
DNeKTpOOTPULIATETbHOCTh ~ XUMHUYECKUX  31eMeHToB.  oHHas  CBs3b.

Merannuueckas CBSI3b




3.2

Tunbel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUINYecKas),
3aBUCUMOCTb CBOMCTB BEIIIECTBAa OT THUIA KPUCTALUIMYECKON PEIIETKH U BHUIA

XUMHUYECKOH CBI3U

Baxwnerlie npeAacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemerammbl u ux

COCIUHECHUA. MeTamisl 1 uXx COCIUHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHUYECKHX COCIUHEHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yrome; OCHOBaHMK (LIENOYM W HEPAaCTBOPHUMBIE OCHOBAHHMSA);
KHCJIOT  (KUCIIOpOJCOAepKalie ¢  OECKUCIOPOAHBIC, OJHOOCHOBHBIC H

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HCMCTAJJIOB!

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusnueckne U XHUMUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpuA, Kajldud, Maroivud W KaJlblOWA, aJJFOMHUHUSA, KCJIC34d. BHCKTpOXI/IMI/I‘ICCKI/II‘;I

PsA HAIPSDKEHUN METAJLIOB

4.4

dusznyeckue 1 XMMHYSCKHE CBOMCTBA BOJOPOOHBIX CO@I[I/IHGHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

du3nuecKue U XUMHYECKHE CBOMCTBa OKCcHI0B HemeTamwioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuusi(1V). [Tonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

Xumnueckue cBoiictBa okcumoB: MetamnoB |IA-IIIA rpynn, mmaka, meau(ll) u

xemnesa(ll, 11). [TomyyeHre OKCHIOB METAIIJIOB

4.7

XUMHUECKUE CBOMCTBA OCHOBAaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMmepe
THIPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). llomyuyeHue ocHoBaHUN U

aM(OTEpHBIX TUAPOKCUIOB

4.8

OOmue XMMHUYEeCKHe CBOWCTBA KHCIOT: XJOPOBOJOPOIHON, CEPOBOJIOPOJIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochHOpHON, KpeMHHEBOH, yroyibHOM. OcoObie
XMMHYECKHE CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOM M Aa30THOM KHCIOT.

[Tonyuyenue kucimor

4.9

OOme xuMU4Yeckre cBoiicTBa cpenHux coneil. [lomydyenue coneit

4.10

[Monydenune, coOupaHue, pacrmo3HAaBaHHE BOAOPOJA, KHUCIOPOAA, aAMMHAKa,

YIJICKUCIIOIo ra3a B J'Ia60paTOpI/II/I

411

HOJ’IY‘ICHI/IC aMMHakKa, cepHoﬁ U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC

CITOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHYECKUE PEAKIUU

5.1

Krnaccudukanus XMMUYECKNX PEaKkIUi 10 Pa3IMYHBIM MPH3HAKAM: 10 YHCITYy U
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemioBoMy 3¢ ¢dekrty, 1mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TernoBoit AP hexT XMMUIECKOH peakiny, TEPMOXUMHUYECKHE YpaBHEHHS. DK30-

1 OHAOTCPMHUUYCCKUE PCAKIUH. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHHA

5.3

OKuUCINTEIEHOBOCCTAHOBUTEbHBIE peakiuu. OKHUCIUTENN U BOCCTAHOBUTEIH.
[Ipomiecchl  OKUCIEHHSI W BOCCTAaHOBJIEHHUSA.  OJIEKTPOHHBIA  OamaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM p€aknuun

5.4

Teopus 371EKTPOIUTHUECKON quccoranuu. KaTuonsl, aHHOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CuibHbBIE U ClIa0bIe QJICKTPOJIUTEI. CreneHb AucCcoruannumn

5.5

Peaknum moHHOTO OOMEHA. YCJIOBHS TPOTEKAaHUS PEaKIMii MOHHOro oOMeHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemecrBa m Marepuansl B IIOBCEAHEBHOM JKH3HM 4ellOBeKa. be3omacHoe
UCIOJIb30BAaHUE BELIECTB M XUMMUYECKUX peakuuil B jaboparopuu U OBITY.

HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpyXarolled cpelapl  (KHCIOTHBIE — JIOKIM,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MNpeaoTBPALICHHS
[IpenensHas nomyctumas koHueHtpanus Bemects (IIJK). Ponp xumuu B
pelIeHNH HKOJOTHUECKUX TNpolieM. VYcCuileHue MapHUKOBOro »ddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

IIpumenenue cepsl, a3ota, ¢ocdopa, yriaeposaa, KpeMHHUS U MX COCIUHEHUN B
OBITY, MEIWIMHE, TNPOMBIIUIEHHOCTH W CEeNbCKOM XozsicTBe. llpumenenune
METAJUIOB M CIUIaBOB (CTallb, YYTyH, [IIOpPAJIOMUHUM, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coeanHeHui. [IoHATHEe 0 KOPPO3MH METAJIOB, OCHOBHBIE

CITOCOOBI 3alllUThI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKK YTIEBOJOPOAOB (Yroib, MHPUPOIHBIM Ta3, HEPTH),

MPOYKTHI UX MepepaboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE TOHSATHA OO0 OpPraHMYECKMX BEIIECTBAX KaK O COCAMHEHHSIX
yriepozaa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[ToHsiTHE O OMONOTMYECKH BaXKHBIX BEIECTBAX: JKUpaX, OeNKax, yrieBolax — u UX

POJIM B )KU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynaMm XUMHYECKHX COCAMHEHUM
1.2 Macchl (MacCOBOM) TOJIU PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






