





INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (penepanbHO paboyeit mporpaMMbl BOCTIUTAHHUS
U C Y4€TOM KOHLEMIMHU TMpernojaBaHus y4yeOHOro mnpeamera «XuUMHUS» B
oOpasoBaTelbHbIX Opranu3anusx Poccutiickoit deaepamuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHTAHUS W PA3BUTHUS OOYYAIOIIMXCS CPEeICTBAMHU y4eOHOTrO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coZiepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiv3anuu TpeOOBaHHWM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHWE XWMHUHU CIY)KUT OCHOBOM i (POpMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud U 00 SBOJIOIUHU BEIIECTB B MPUPOJE, O MYTSIX PELICHUS TI0OATbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMuUpoBaHUs KYJIbTYphl IMYHOCTH, €€ 001eH U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MIOBCETHEBHOM JKU3HU, TaK U B IPO(ECCUOHAIBHOM 1€ATETbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOLIEHMSI K €CTECTBEHHO-
Hay4HBIM 3HAHUAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJl B OKOJOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBieHHUs B OOYyYEHHMM XUMHUU OO€CHEUMBAIOTCS CIEeUU(PUKON
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
a/IalITUPOBAHHBIM OTpa)keHHEM 0a30BOW HayKU XMMHH Ha OIpeelIEHHOM JTare e€
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOLIUMUCS CHUCTEMBbl MEPBOHAYAIBHBIX IMOHSATUNA XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHHM W HEKOTOPBIX OTACJIBbHBIX 3HAYUMBIX ITOHSATHM
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro noaxona k e€ msydeHuro. CopepKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATHN O XUMHYECKON
peakuu. OOe O3TH CUCTEMBI CTPYKTYPHO OpIaHHU30BAHbI 10 MPUHLUIY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIAPHOI'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUA;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHMS O CTPOCHUHU aTOMa U XUMUYECKOH CBA3H;

— TpelNCTaBICHUN 00 DSIIEKTPOIUTHYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA PpPACCMATPUBAIOTCS HA OCHOBE OMIMPHUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YPOBHS K JIpyrOMY, BBIIOJHSS (PYHKIIMHM OOBSICHEHUS U TPOrHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEM IIPAKTUYECKOTO IIPUMEHEHHUS U TIOJyYEHHUs N3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IIPEICTABICHUS O XMMUYECKOW COCTABJISIIOIIEH HAYyYHOM KAPTUHBI MUpPA B JIOTHKE
€€ CUCTEMHOM IIPUPOABI, IEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAAM
NIO3HaHUS B Hayke. M3ydeHue XMMHUU MPOUCXOIUT C MPUBICYECHUEM 3HAHUU W3
paHee U3y4YEHHBIX Y4E€OHBIX NpeameToB: «OKpyxaromuid mup», «buomorusa. 5—7
Kiaccb» U «dusnka. 7 Kiacey.

[Ipy u3ydyeHUHM XUMUU MPOUCXOAUT (POPMUPOBAHME 3HAHUW OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENBHOCTHU YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHL. 3a/1a4ya
y4e0HOro ImpeMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBbl XUMHUYECKUX 3HAHUN —
BaXHEHUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, JOCTYIMHBIX
0000IIeHNIT MUPOBO33PEHUECKOTO XapaKTepa, S3blka HAayKH, B MPHOOIICHUU K



HAy4YHBIM METOJIaM TO3HAHUS MPU M3YUYEHUH BEIIECTB U XMMUYECKHX PEakiui, B
(opMHUPOBAaHUU U PA3BUTHH [TO3HABATENILHBIX YMEHUN U UX IPUMEHEHUU B Y4€OHO-
MO3HABATENIFHON M y4eOHO-HCCIEA0BATEIHCKON AEITEILHOCTH, OCBOCHUH TMPaBHUII
0e301acHOro oopalieHust ¢ BEUeCTBaMH B IIOBCEAHEBHOM KU3HHU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOI'O OOILEr0o 0Opa3oBaHUs BaXKHOE
3Ha4YeHHUEe NMPUOOPETH TaKHUEe LU, KakK:

— (opMUpOBaHHE MHTEIJIEKTYyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

—  HampaBICHHOCTh OOydYeHHsT Ha CHUCTEeMaTHYecKoe MPHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM JAEATEeNbHOCTH, HAYyYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnevueHne yCIIOBUN, CIIOCOOCTBYIONINX TPHUOOPETCHHUIO 00yJarOITUMUCS
OIbITa Pa3HOOOpa3HOW MEATENLHOCTH, MO3HAHMUA M CaMOIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3UYHBIX BUIOB JESTEIbHOCTH;

— (opmupoBanue oOmEel (QYHKIUOHAIBHOM H €CTECTBEHHO-HAaYy4HOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSCHATH W OLEHUBATh SIBICHUS
OKPYKalOILlIEr0 MHUpa, WCIOJb3ys 3HAHUSA U OIbIT, MOJyYEHHBIE MPH H3yYCHUU
XVMHH, TPUMEHATH UX MPU PEHICHUH TPOOIIEM B TOBCEAHEBHOM KU3HU U TPYIOBOM
NeSITeNIbHOCTH;

— (¢opmupoBaHHE Yy OOy4arOHmIMXCS TYMAHUCTHUECKUX OTHOIIEHUH,
NOHMMAaHHUs UEHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJOTUYECKU
IEJIECOO0PA3HOro TMOBEACHUSI B OBITY W TPYJOBOW JAEATEIBHOCTH B LEJSAX
COXPaHEHHUsI CBOETO 3/I0POBbS U OKPYXKAIOIIeH IPUPOIHON Cpelibl;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYENIOBEUECKHX IEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BbIOOpPY IpOoGuIIsi M HANpaBICHHOCTH AAJbHEUIIETO
o0yJeHus.

OOm1ee ynCIIo 4acoB, OTBEAEHHBIX JIJISl U3Y4EHHS XUMUHU HA YPOBHE OCHOBHOTO
oO1rero oobpazoBanus, cocranisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
Henenmo), B 9 kinacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE 0 MeTOmax MoO3HaHUSA B XUMHUHU. UHCThIE BEIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumudaeckast opmyna. BaleHTHOCT aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENbHAS aTroMHass Macca. OTHOCHUTENIbHAsS
MOJIEKYJIIpHas Macca. MaccoBast JoJi1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KommuectBo BemectBa. Momb. MonsipHass macca. B3anmMoCBs3b KOJIMUECTBA,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacuérbl mo dopmynam
XUMUYECKUX COCTUHEHUH.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aK0H COXpaHEHUsI MacChl BellecTB. XUMHUYECKHe ypaBHeHUs. Knaccubukarms
XUMUYECKUX PEAKIUI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0W, paBujiaMu pabOThl B JjabopaTopuul U
npuéMamMu oOpaleHus1 ¢ JIabopaTOPHBIM 000PYTOBaHWEM, U3yYEHHUE U OMUCAHUE
du3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dusnueckux (IJIaBJIeHHE BOCKa, TAasHUE JIbJla, PACTHUpPAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAIMS BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJITHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOW) sSIBJICHUM, HAaOJII0/ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pa3joKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOU KHCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCHIIA
meau (Il) mpu HarpeBanuu, B3auMoaelCTBHUE XkKee3a ¢ pacTBopoM coiu meau (11),
M3YYEHHE CIIOCOOOB pa3feNieHusi CMecei: ¢ MOMOIUIbI0 MarHurta, (UIbTPOBAHHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPEHHOU
Colii, HaAOJIOJEHWEe W  ONHCAaHUE  Pe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(11apoCTEeP>KHEBBIX).

BaxHeiilue npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 2jeMEHT M IPOCTOE
BelecTBo. HaxoxkaeHue kuciopojga B mpupoge, (U3HYECKHE U XUMHUUYECKHUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI
MOJIYYCHUsI KHUCIIOpOJla B JIabOpaTopuM M MPOMBIIUIEHHOCTH. KpyroBopor
KHCJIopoJia B mpupojae. O30H — ajuioTpornHas MoAu(pUKaIus KUCIOpo/ia.



TemmoBoit >gdekT XUMHUYECKOM peakluu, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- U DHAOTEPMUUYECKHE pEaKIuu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, YCUJIEHHE MTapHUKOBOTO 3 (eKTa, pa3pylieHHEe 030HOBOTO CIIOS.

Bonopon — anemeHT u mpoctoe BeniecTBo. Haxoxnenue Bo1opoia B IpUpo/ie,
bu3MYeCKre U XUMUUECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToTydeHus. KucnoTsl
U COJIN.

MounspHbiii 006EM Ta30B. Pacuérbl Mo XUMUYECKUM ypaBHEHUSM.

dusnyeckue CBOMCTBA BOABL. Boxa Kak pacTBOpUTElb. PacTBOpBL.
HacellieHHble M HEHACHIIEHHbIE pacTBOpPbI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBas 10711 BEHIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOABL. OCHOBAHMSI.
Ponp pacTBOpOB B mpHUpoJie U B KU3HU 4yenoBeKka. KpyroBopot Bojabl B IPUPO/IE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heoprannueckux coeauHeHuid. Oxcuapl. Knaccudukanms
OKCHIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyromue. Homenknatypa okcuyoB. @Puznueckue MU XUMUYECKUE
CBOMCTBA OKCUIO0B. [loiryueHne okcuios.

OcHoBanus. Knaccudukanus OCHOBaHMI: INENOYM U HEPACTBOPHUMBIC
ocHoBaHuda. HomeHkiarypa ocHoBaHui. du3znueckue M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMI.

Kucnorsl. Knaccudukanus kucinor. Homenknatypa kucior. Ousndeckue u
XUMHWYECKHE CBOMCTBA KHCIOT. Psin aktuBHOcTH MetayuioB H. H. bexkerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEJIeNIEHUE COACPKAHUsI KUCIOPOAa B BO3AyXe, MOTyYEHHE,
coOupaHue, pacloO3HaBaHWE W M3YUYCHHUE CBOWCTB KHCIOPOJa, HAOIIOJACHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MIpeKpaIieHus ToOpeHus (1okapa), 03HaKOMJICHUE ¢ 00pa3IiaMy OKCHJIOB M OTIHCAHHE
UX CBOMCTB, TNOJIydeHHE, COOMpaHue, paclo3HaBaHUE M M3YYEHHE CBOMCTB
BojAopoAa (ropenue), B3auMozeicTrre Bojioposia ¢ okcuaom meau (1) (BoamoxxHo
MCIT0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOJIIOIEHHE 00PA3II0B BEIIECTB KOJUYECTBOM
1 Monb, wuccienoBaHWE OCOOEHHOCTEW pPACTBOPEHHUS BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOW NOJEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCICTBHE BOJbl C METAJUIaMU (HATpUEM H
KaJbliieM) (BO3MOXKHO  HCMOJIb30BAaHUE BHJACOMATEPHUAIOB), HCCIECIOBAHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMYHbIX KJIAaCCOB, HAOJIIOIEHUE N3MEHEHUS
OKpacKH UHJIMKATOPOB B PACTBOPAX KUCJIOT U HIEN0YEH, N3YUEHUE B3aUMOICICTBUS



okcuaa meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI, KAUCIOT C METa/llaMU, peaKIHii
HEUTpAIM3aLUK, I[OJy4CHUE HEPAaCTBOPUMBIX OCHOBAHUMN, BBITECHEHHE OJHOIO
MeTajljla APYTUM U3 pacTBOPA COJIM, PEHIEHNE SKCIIEPUMEHTAIbHBIX 33124 110 TEME
«BaxHel1me KiIaccel HEOPraHUYECKUX COCTUHEHUI.

Ilepunonnuecknii 3axkoH u Ilepumognyeckas cucreMa XHMHYECKHX
jemeHTOoB JI. W. MenpgesneeBa. CrpoeHne aroMoB. XHUMHU4YECKAs CBA3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBbie TOMBITKH KIAaCCU(PUKALMK XUMHUYECKUX 3yeMeHTOB. llonstue o
rpynnax CXOOHBIX JJIEMEHTOB (ILEJOYHBIE M IIEJOYHO3EMEIbHBIE METAUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpPbIe 00pa3yoT aM(OTEPHbIE OKCHIbI
Y TUAPOKCUIBI.

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. Menneneera. Koporkonepuoanas u nimuHHornepuoaHas ¢hopmsl [lepruoanaeckoi
cucreMbl xumuuyeckux snemeHtoB . WM. Menneneesa. Ilepnonsl u rpynmsl.
PU3NYECKHUN CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB NEPUO/IA U TPYIIIBI 3JIEMEHTA.

Crpoenune atomMoB. CocTtaB aToMHBIX siaep. M3otomnbl. DnektpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DIJIEMEHTOB
Ilepnonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero noyioxkenuto B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTrOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIIaM U IIEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoil cucTeMbl XUMUYECKHUX
JJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — ydé€Hbli U
IPaKIaHWH.

Xumuueckasi cBsA3b. KoBasieHTHass (monsipHass W HENOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. LIOHHAs CBSI3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Ipouecchl OKUCIEHHS U BOCCTAaHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

U3y4eHUE OOpa3LOB BEUIECTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKAa C pPAacTBOpPAaMHU KHCIOT U IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakuuu pa3aokKeHUs, COETUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3€H IIPU M3YYEHMH XUMHHM B 8 KIacce
OCYILIECTBJISIETCSI  4Yepe3 HCIHOJb30BaHME KaK OOIIMX €eCTEeCTBEHHO-HAayYHBIX
NOHATHM, TaK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMM JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO1Me ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAy4dHBIM (DakT, rumnoresa, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccu(puKauus, MNEepUOAUYHOCTb, HAOIIO/IEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHHE, MOJIEIIb, SBJICHUE.

®dusnka: MmaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
paOaKTUBHOCTb, MOJIEKYNA, AJEKTPUUECKUI 3apsiji, BEIIECTBO, TEJNO, O0BEM,
arperaTHO€ COCTOSIHME BeUIeCTBa, TIa3, (U3MuUecKue BEIMYMHBI, €IUHHIIBI
U3MEpPEHUsI, KOCMOC, IUIAaHETHI, 3BE3/1b1, COJIHLIE.

buonorust: orocunTes, npixanue, ouocdepa.

["eorpadust: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIC TTOPOIBI, TOJE3HBIC
UCKOIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XuMHYecKas peakust

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB [l.
N. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KIS, KAIBLUSA U X COCIUHEHUN
B COOTBETCTBUM C TIOJOKEHHEM »3jeMeHTOB B Ilepumonnueckoil cucreme Hu
CTPOEHUEM UX ATOMOB.

CrpoeHne BemiecTBa: BHIbl XUMHUYECKOM CBS3H. THIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUECKOU CBSI3H.

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAUIMXCA K Ppa3IMYHbIM KJIacCaM HEOPraHMYECKUX
COEIMHEHNI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Krnaccudukaius XuMUYecKUX peakuid Mo pa3iudyHbIM NpU3HaKaMm (10 YucIy
M COCTaBy YYacTBYIOIIUMX B PEaKIMHM BEIIECTB, MO TemioBoMy 3¢ddekty, mo
U3MEHEHUIO CTENEeHEeN OKHUCIEHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). JDK30- U 3HAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUSL.

[lonsitue o ckopoctu Xumudeckol peakuuu. [lonarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakuusax. [IoHsATHe 0 TOMOreHHBIX U IeTepOreHHBIX
peakuusax. [lonstue o katanuse. [lonsTue o xumuueckom paBHoBecun. DAKTOPHI,
BIMSIOIIME Ha CKOPOCTh XMMHUYECKOM pEaKUUH U TMOJIOKEHUE XUMHYECKOTO

paBHOBECHSL.
OKHCAUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMHM,  JJIEKTPOHHBIM  OayaHC
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBLHON peaKkuuu. CocrasneHue YPaBHEHUU

OKHUCJIMUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIMA C  HCIOJb30BAaHUEM  METOJIa
3JICKTPOHHOTO OajaHca.



Teopus 3MEKTPOTUTUYECKON AUCCOLMALUN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMuueckon csizu. CreneHn aucconuanuu. CUiabHbIE U c1a0ble 3JIEKTPOJIHUTHI.

Peakuun noHHoro oOMeHa. Y cia0BUs IPOTEKaHUs peakuil HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAlIEHHbIE HWOHHBIE ypaBHEHHs peakunii. CBOMCTBA KHCIIOT,
OCHOBAHMWI U COJIEH B CBETE MPECTABICHUIN 00 2JIEKTPOIUTHIECKOM JUCCOIMAIIHH.
KauecTBennble peakunu Ha HOHBL. [IoHsTHE O TUApOIHU3E COTNEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETAUIoB (rpaduTa M aiMasza), CJIOXKHBIX BEIECTB
(x10puaa HaTpHs ), UCCIENOBaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKUy OT
BO3ICUCTBUS  PA3NIUYHBIX  (DAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOJHOCTU
pacTBOPOB BEIIECTB, IPOLIECCA IUCCOIUAIIMN KUCIIOT, IEJI04Yel U colieit (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIE0 MATEPHUATIOB), NPOBEAEHUE ONBITOB, HIUIFOCTPUPYIOLIUX
OpU3HAKU TMPOTEKAaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OcCajKa,
BbIJIEJIEHUE Tra3za, oOpa3oBaHWE BOJbI), OIBITOB, WUIIOCTPUPYIOIINUX HPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIX pEaKUHUidl (FOpeHue, peakiuu pas3yIoKEeHHUs,
COCIMHEHMSI), pacllO3HABAHWE  HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
Ka4eCTBEHHBIX PEAKLIUI HA MOHBI, PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3aa4.

HeMmeTa/uibl 1 MX COeITUHEHHUSA

OO6mas  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3Mueckue CBOMCTBA MPOCTHIX
BEIIECTB — IAJIOT€HOB. XMMUYECKUE CBOMCTBA HA PUMEPE XJIopa (B3auMOECHCTBHE
C MeTajulaMH, HeMeTalUlaMH, mienodyamu). XiopoBogopona. ColisiHas KHUCIOTa,
XUMHUYECKUE CBOWCTBA, MOJIyYCHHE, IpuMeHeHue. JleldcrBue xjuopa U
XJIOPOBOJIOPO/IA HA OPraHu3M YeNnoBeKa. BaxkHenmme XIopuabl U UX HaXO0KJICHHE B
IIPUPOLE.

OOmast xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pU3MUYecKue CBOWCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOa
U cepbl. XuMU4eckue cBoicTBa cepbl. CepoBOAOpOH, CTpoeHUe, (Ppu3nyeckue u
XUMHAYECKUe cBoMCTBA. OKCHABI CEPhl KaK NPENCTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHas kuciora, GU3nyecKkue 1 XMMUYECKUE CBOMCTBA (00IIHME KaK MpeICTaBUTEISI
KJjlacca KUCJIOT U crneurduueckre). XUMUYECKUE PEaKIUH, JeKallue B OCHOBE
IPOMBIIIEHHOTO CIoco0a TOJIydeHHs] CepHOM KHUCHOThl. llpumeHeHue cepHOM
KucaoTel. ConM cepHOM KHCIOThI, KaueCTBEHHAs pEakIus Ha Cynb(ar-HoH.
Haxoxnenune ceppl m €€ COENMHEHUM B NpUPOAE. XUMHUYECKOE 3arpsa3HCHHE
OKpYXKarouied cpelbl COEAMHEHUSIMU cepbl (KUCIOTHBIE OXKAM, 3arpsi3HEHHE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAICHUS.



OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHMUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUs. A30T, paclpoCTpaHEHHE B MPUPO/E,
(¢usnueckre U xuMu4ueckre cporictBa. KpyroBopot azora B mpupojae. AMMHAK, €ro
¢u3nyeckue U XMMHUYECKHUE CBOIMCTBA, MONTyYeHHe U npuMeHeHue. Coiu aMMOHMS,
X Qu3nUecKre u XMMUYECKHEe CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHMs. A30THasl KHUCJIOTa, €€ MOJy4eHHe, (PU3NUYECKUE U XUMUYECKUE
cBoiicTBa (0OIMEe Kak TMPEACTAaBUTENs Kiacca KHUCIOT W  crnenududecKue).
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHUSI B KAYECTBE MUHEPAJIbHBIX yI0OpEHUH.
XUMUYECKOE 3arpsi3HEHNE OKPYKAIoIIel Cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JOKM, 3arpsA3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). dDochop, amioTponHbie
monudukanuu pocdopa, pusnueckue n xumuueckue cpoictBa. Okcun docdopa
(V) u dochopras kucnora, pu3ndecKre ¥ XUMUYECKHE CBOICTBA, IMOydEHHE.
Hcnonbs3zoBanue GpocharoB B Ka4eCTBE MUHEPAIbHBIX Y100OpEHUII.

OObmast xapaktepuctuka 3meMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEMIEHU OKUCIEHUS. Y TIIEpO/I, AJUIOTPOIIHbIE MOAU(PUKALIUY,
pacrpocTpaHeHHe B Mpupoje, Gpusnueckue U XMMHYECKUE CBOWCTBA. AJCOpOIIHS.
Kpyrosopor yriepoga B mnpupone. Okcuabl yriaepoja, uX (U3HUECKHE U
XMMHUYECKHE CBOWMCTBA, JAEWCTBHE Ha JKUBBIE OPraHU3MbI, I[OJIyYEHUE U
pUMEHEHHEe. DKOJIOTHUECKUE MPOOJIeMbl, CBA3aHHBIE ¢ OKcuaoM yriepona (1V),
rUnoTe3a riao0ambHOr0 MOTEIUICHUS KiMMaTa, MapHUKOBBIM 3(ddexT. YrompHas
KucjaoTa U e€ conmu, WX (u3MUeckne M XUMHUYECKHE CBOIWCTBA, IMONYYCHUE H
npuMeHeHue. KauecTBeHHass peakuus Ha KapOoHaT-MoHbL. Hcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, POMBIIIJICHHOCTH U CEJIbCKOM XO3sIICTBE.

[lepBoHavambHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriaepona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIIULEPHH, YKCYCHAs! KHCIIOTA).
[IpupoaHblE HCTOYHUKM YIJIEBOAOPOAOB (Yrojb, NPUPOAHBIA ra3, HEPTH),
MPOAYKTHI UX mepepaboTku (O€H3UH), UX pPOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTie 0 OMONIOTMYECKN Ba)KHBIX BEIIECTBAX: KHUpaX, OeJKax, yrieBojax — U Ux
poiaM B OKM3HM 4eloBeKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUN.

Kpemuuii, ero @usnueckue M XUMHYECKHE CBOICTBa, IOJy4YEeHUE W
npuMmenenne. CoequHeHNs KpeMHus B pupoze. O01ure npeacTaBieHns 00 OKCHIe
kpemHus (IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBILUIEHHOCTH. BaxkHeilne cTpouTenbHblE MaTepHalibl: KEpaMUKa, CTEKIIO,
IEMEHT, OeToH, kene300eToH. I[IpobaemMbl  0Ge30MacHOr0  HMCHOJb30BAHUS
CTPOUTENBbHBIX MaTepHaJIOB B TIOBCETHEBH OM KM3HMU.

Xumuueckuil IKCnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBONCTB COJSHOW KHCIJIOTHI,
IPOBEICHNE KaYeCTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI U HAOIIOJACHHE MPU3HAKOB



UX TPOTEKaHUs, OMbBITHL, OTpaKawouue (U3NUECKUEe U XMMHYECKHE CBOMCTBA
rajJJoreHOB M MX COEIMHEHUN (BO3MOXKHO MCIIOJNBb30BAHUE BHUAEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpU10B (TAJIOT€HUI0B), 03HAKOMJIEHUE C 00pa3aMu
ceppl M €€ COENMHEHUSMU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HaOJII0IeHNne mpolecca OOYyIrJIMBaHUs caxapa Moj ASHCTBUEM KOHIIEHTPUPOBAHHON
CEpHOM KUCIOTHI, U3YUCHHE XUMUYECKUX CBOMCTB Pa30aBICHHON CEPHOM KUCIOTHI,
IPOBE/ICHNE KaUeCTBEHHOMN peakiy Ha Cynb(aT-uoH U HaOII0ACHNE MPU3HaKa e€
IPOTEKaHUsI, O3HAKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMH a3oTa, docdopa U HX
COEIMHEHHUH (BO3MOXKHO HCIOJb30BaHUE BUICOMATEPHUATIOB), 00pa3aMi a30THBIX
u dochopHbIX ynoOpeHui, moiydeHue, coOrpanue, pacro3HaBaHUE U W3y4YEHUE
CBOMCTB aMMMaKa, IMPOBEICHHE KAaYECTBEHHBIX pEaKIHMil HAa HOH aMMOHHUA M
dochar-moH W U3ydyeHHUE MPU3HAKOB UX TNPOTEKAHUS, B3aMMOCICTBHE
KOHIICHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MeAb (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), HM3Y4YEHHE MOJENeH KPUCTALIMYECKUX PEIIETOK anMasa,
rpaguta, (ymnepeHa, O3HAKOMIIEHHE C IMPOLIECCOM aJCOPOLMU PaCTBOPEHHBIX
BELIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOrasa, IOJy4ECHHE,
coOupaHue, paclo3HaBaHWE M U3YYEHHUE CBOMCTB YIVIEKHCIOIO ra3a, MpOBEJCHHE
Ka4eCTBEHHBIX PEaKlMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3y4yEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHME C MPOAYKIHMEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pELICHNE 3KCHEPUMEHTAIBHBIX 337ad M0 TeMe «BakHellume HeMeTalbl U HuX
COECTMHEHUS.

MeTtanibl 1 MX COeIMHEHUS

OO1ast XapaKTeprUCTUKa XUMHUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonnueckoi cucreMe XuMHYECKUX dieMeHToB [[. .
MeHnpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTaioB. MeTtajunueckas CBsi3b U
METaUNIMYEeCKass  KPUCTALIMYECKAs  pelETKAa.  OJIEKTPOXMMUYECKHH Pl
HanpsoKeHUN MeTaiioB. OU3ndeckue U XUMUYECKHE CBOMCTBa MeTauioB. OOiue
CcrocoObl ToJIydeHHs] MeTauioB. IloHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
c0coOBI 3aLIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a)
Y UX IPUMEHEHHE B OBITY U IPOMBIILIEHHOCTH.

[IlenouHble MeTaIbl: NOJIOKEHUE B lleproanueckon cucteMe XMMHUYECKUX
anemeHToB /. M. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXIAEHHUE B IPHUPOIE.
du3nyeckre U XMMUYECKHUE CBOMCTBA (Ha mpumMepe HaTpus U Kanusi). OKcuabl u
TUAPOKCUIBl HAaTpusi W Kamusd. [IpuMEHEHue IIEeJOYHBIX METAUIOB M HX
COETMHEHNH.

IIlenoyHo3eMeNnbHbIE METALUIBI MAarHUM W KaJbLUHUM: IIOJIOKEHUE B
[lepnonnueckon cucreme xumuueckux aseMenToB /1. 1. Menneneesa, ctpoeHne ux
aTOMOB, HaXOXJAeHHe B mpupozae. Puznueckrue U XUMHUYECKUE CBOMCTBA MarHus u



Kby, BakHeme coefuHeHns KaTbIus (OKCHI, THAPOKCH I, COJIN). JKECTKOCTH
BOJIBI U CITIOCOOBI €€ yCTpaHEHHS.

AJIFOMUHUI: TTOJ1I0)KeHUE B [leproanyueckoi cucTeMe XUMAYECKHUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHHUE aToMa, HaxoxjeHue B npupoae. duzmueckune u
XUMUYECKHE CBOMCTBA aIIOMUHMS. AM(OTEpHbIE CBOMCTBA OKCHUJIA U THIPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucteMe XUMHYECKUX IJIEMEHTOB /.
N. MenpgeneeBa, cTpoeHHME aroma, HAxXOXIACHUE B Tmpupoje. DPuznyeckue u
XUMHYECKHEe CBOMCTBA kee3a. OKCHUIbl, THAPOKCUILI U coiu xkeesa (1) u xenesa
(1), ux cocras, CBOICTBA U TOITyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NIECKUMH
CBOMCTBaMH, M3Yy4€HHE  PE3yJbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
WCIOJIb30BAaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUA OKCHJA
KaJIbIIUS W HATpus C BOJOM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPHAIIOR),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, POILIECCA TOPEHHUS KENE3a B KHUCIOPOJE
(BO3MOXXKHO  HUCIIOJB30BaHUE  BHUACOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
Ka4CCTBEHHBIX PEaKIIMii Ha HOHBI: MArHHs, KaJbIHs, allOMUAHUS, IUHKA, skese3a (11)
u xenesa (), menu (), HaOmoneHne M omnucaHue MPOIECCOB OKpaIllMBaHUs
IJJaMEHU HWOHAMU HaTpHs, Kalusd W Kalblus (BO3MOXKHO HCITOJIh30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIEIOBaHKE aM(POTEPHBIX CBOMCTB T'UIPOKCH 1A ATFOMUHUS U
TUJIPOKCHIA IIMHKA, PELICHUE SKCIEPUMEHTANBHBIX 3a7au 1o Teme «BaxHeime
METAJIbI U UX COCTUHECHUS.

XuMus M OKpy:Kawluas cpeaa

BemecTtBa u Marepualibl B MOBCEIHEBHOM KW3HM 4YEIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. IlepBas momoris npu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHUE OKpYXKarollel cpenbl (IpeaesbHas OMycTUMAas
KOHIIeHTpanus BemiecTs, nainee — [1JIK). Pons XumMuu B pemieHun SKOJIOTHUYECKUX
po0IEM.

Xumuueckuii Ixcnepumenm:

M3y4yeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJHMMEPHbIC
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanmu3anusa MeXNpeIMETHBIX CBA3€HM IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIONb30BaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHSITUM, TaK W TMOHSTHUM, SBISIONINXCSI CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O LIMKJIA.



OOuiue ecTeCTBEHHO-HAYYHbIEC MOHATHUS: HAaydHbI (akT, rUmores3a, 3aKOH,
TEOpHsl, aHaliMu3, CHUHTE3, Kiaccu(ukaius, TMepUOJUYHOCTh, HAOII0JCHHUE,
AKCIIEPUMEHT, MOJCITUPOBAHHUE, W3MEPEHUE, MOJeNb, SBJICHHE, MaPHUKOBBIN
a(dexT, TeXHOIOT U, MaTepHaIbl.

®dwusuka: MmaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIH/I, H30TOIIHI,
paliOaKTUBHOCTb, MOJIEKYIIa, ANEKTPUUYECKUIN 3apsij, MPOBOJTHUKH,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTOJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHME BEIECTBa, a3, pacTBOP, PAaCTBOPUMOCTD, KPUCTAITHYECKAs
peméTka, CiuiaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, TIJIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, apixanue, O6mochepa, sKOCHCTEMa, MHUHEpPAIbHBIE
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBHI, MUTATENIbHbIE BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaIbl, TOPHbIE TTOPOABI, MOJIE3HbIE
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TPUHITHIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATHCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OpHEHTALMN U
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOU HH(pOpMaIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MpEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBUJIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOMN, Y4eOHOMCCIIeI0BATEIHCKOM, TBOPUECKON U APYTHX BUAX NEITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESATEIBHOCTH TPU BHITIOJHECHUU
y4eOHBIX, TO03HABATENBHBIX 3a/1a4, BBIMIOJHCHUH XWMHUYECKHX DSKCIEPHUMEHTOB,
CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3AUMOIIOHUMAHHUIO U B3aUMOIIOMOIIIH
B TIPOIIECCE ATOW y4EeOHOU ACSITEIILHOCTH, TOTOBHOCTH OIICHUBATh CBOE MTOBEICHHE
Y TOCTYNKH CBOMX TOBApUIIEH C MO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEACTBUN IMOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIl TIOHUMaHUSI CYINTHOCTH HAayYHOW KapTHUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIC IJi1 OOBSICHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TIO3HAHMIO, JHOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKH3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBHN H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKMMH BEIIECTBAMHU B OBITY U PeaTbHOM KU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBO)XEHHE K TPYJly U Pe3yJibTaTaM TPYJOBOU NeATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUsT  TPEIMETHBIX 3HAaHWH 1O  XWMHH, OCO3HAHHBIA  BBIOOP
WHIWBUTYAJTLHON TPAaeKTOPUU MPOITODKCHHS 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0OrH4eCKOro BOCIIUTAHUS:

HKOJIOTMYECKH IIeJIeCO00pa3HOe OTHOIIIEHUE K TPUPO/I€ KaK UCTOYHUKY KU3HH
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAaHUS, TOHUMAHHE IIEHHOCTH 370pPOBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
buznueckoMy U TICUXHUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIO/ICHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pEIIeHUs 3a/1ay, CBSI3aHHBIX C OKPY)KAIOIIeH MPUPOAHON cpefoi, i MOBBIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATUBHOW U COLIMATIbLHOW MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUS MUPOBO33PEHUS OOIICHAYIHBIC TTOHATHSA (3aKOH, TEOPHS, PUHIIHUII,
TUMoTe3a, (aKT, CHCTEMa, TPOIECC, OJKCIEPUMEHT W JpPYyroe.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHITUU (BBIACIATH MX XapaKTEPHbBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIC CBSI3M MEXIAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METanpeIMETHbIEC), CHMBOJIMYECKHUE (3HAKOBHIE) MOJIETH, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIbHBIX TPEICTABICHUI BBISIBIATH U XapaKTEpU30BATh CYILIECTBEHHbIC
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI JIJ1s1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TIPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, YyMEHUE HaOmoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

yMEHHE BBIOUpaTh, AHAIU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSTh pa3jIMuHbIe METOJbI M 3alpoChl MPU MOUCKE U O0TOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTH  UCHOJb30BaHMUs HMHPOPMALIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJOTUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMaMu rpaduku U UX KOMOMHALUSIMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE yYeOHbIe 1eiiCTBUS:

yYMEHUS 3a/1aBaTh BOIPOCHI (B X0J1€ JUajora u (Win) JUCKYCCHUH) TIO0 CYILIECTBY
oOcyxJ1aeMoil TeMbl, (OpMyIUpOBaTh CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPETIOKEHHON 3a/1auu;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESITEIbHOCTU B YCTHBIX M IMCbMEHHBIX TEKCTax; JejaTh IPE3CHTALHIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HUCCIEAOBATEIbCKOM  JIEATENbHOCTH  MpPU  PELICHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pa0oThI U ApYTue).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYIIECTBIISATb, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BRIOMpaTh Hanbosee 3(hPeKTUBHBIE CIOCOOBI pelIeHUs] YIeOHBIX U
MO3HABaTEJIbHBIX 3aJlay, CaMOCTOSTEIBHO COCTaBIIATh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOIO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepasbHOM paboyeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEILIECTBO, CMECh
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJb, 3JEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AJIpO aToMa, SJICKTPOHHBIN CJION aToMa, aTOMHasi OpOUTaNIb, PaIUyC aTOMa,
XUMHYECKAs CBS3b, MOJSIPHAS U HEMOJSPHAS. KOBAJEHTHAs! CBA3b, MOHHAS
CBSI3b, MOH, KaTHOH, aHHWOH, pacTBOpP, MAaccoBas JOJisI BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHS PU ONMUCAHUU BELIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHAJIKHOCTh BELIECTB K ONPEACIEHHOMY KJAcCy COCIMHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBaTh TNOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHYECKHUX OJJIEMEHTOB: pa3iauyaTh [OHATHS «TJIABHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MenzaeneeBa» ¢ YHCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi si/ipa, 00IIee YUCIO SIEKTPOHOB U
pacrpesiesIeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHMUYECKHE PeakUMH (IO YHUCIy U COCTaBYy YYacTBYIOLIUX B peaKUuu
BELIECTB, M0 TEIIOBOMY 3D PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKasl OMMCAHUE ITPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTHM NPOTEKAHMS XUMHYECKUX TMpPEBpALICHUN B
pa3MYHbIX YCIOBUSIX;

BBIUKCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYEO MAaccChl BEILIECTB,
MAacCOBYIO JIOJII0 XMUMHYECKOTO »3JeMeHTa Mo (opMmyrne CoeIuHeHHs,
MacCOBYIO JIOJIFO BELLIECTBA B pACTBOPE, TPOBOAUTH PACUETHI I10 YPABHECHHIO
XUMHYECKOUN peaKIu;

IMPUMEHSATH OCHOBHBIE OIE€paIlMi MbICIUTENbHON AEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEMaTHU3allMio, KiIaccu(UKaINIO,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII M3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

CJIeZI0BATh MPaBUIIaM MOJIb30BaHU XMMHUECKOH MOCYA0M U TJAOOPaTOPHBIM
0o0Opy/IOBaHHEM, a TaKXKe TNpaBWIaM OOpAICHUS C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKUUSIMH IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OTIBITOB MO MOJTYYEHHUIO U COOMpPaHUIO ra3000pa3HbIX BEUIECTB
(BoopoAa M KUCIOpOAa), IPUTOTOBIEHUIO PACTBOPOB C OIpPEEIEHHON
MAacCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IIPOBOJIMTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACIIO3HABAHUIO PAaCTBOPOB IIEJOUEH U
KHUCJIOT C TIOMOIIBIO MHAUKATOPOB (JJaKMYC, (peHONM(TaTenH, METHUIOPAHK

U Jpyrue).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TOHITHH: XUMUYCCKUU
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJTTIOTPOIIHS,
aM(oTepHOCTb, XUMHUYECKas CBSI3b (xoBajieHTHA, MOHHaA,
MeTa/lInyecKas ), KpUCTaJuInueckas peiérka, KOppo3usi METaIOB, CILJIaBhI,
CKOPOCTh XMMHUYECKOW peakIuu, MpeJeiabHO JOMYyCTUMas KOHIEHTpAIUs
ITJK BemecTBa;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITh 3TU MTOHSATHSI IPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCMHEHUAX pPa3JUYHOrO0 COCTaBa, IPUHAUIEKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PAacTBOPaX HEOPraHMYECKUX COCIUHEHUH, THUIl KPUCTATUITUYECKOU
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «IJaBHas mnoArpymnmna (A-rpynma)» M «mnododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HaYEHUSI, KOTOPHIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUUYECKHUX AJIEMEHTOB (COCTaB U
3apsin siApa, oOIIee 4YHUCIO OJJIEKTPOHOB U paclpeiesieHHe HuX IO
ANIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUHU
CBOMCTB 3JIEMEHTOB M UX COEJUMHEHHI B Mpelesiax MallblX MEePUOOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTBI, HECOPraHMUYECKUE BEIEeCTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy YYacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTETICHEW OKHMCIIECHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W CHeHU(UUECKUEe XUMHUUYECKHE
CBOMCTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOATBEPKIasi OINHUCAHUE
puMepaMHi MOJICKYJISIPHBIX M HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIU;

COCTaBJISITb YPABHEHUS AJIEKTPOIMTHUUYECKOW JUCCOLMAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHbIE YPABHEHUS PEAKIIUA MOHHOIO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOWCTBA BEIMIECTB B 3aBHCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAaHUS XHMHYCCKHX TIPEBpAIlCHUNH B Pa3THIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opMmyrne CoeIuHEHHS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI IT0 YPABHEHHUIO
XUMHYECKOU PEAKLINY;

COOIOIaTh TIPABHJIA TIOJIH30BAHUS XUMUYECKOM TIOCYI0H 1 JIaOOpaTOPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBWiIa oOOpalleHUus C BeIIeCTBAMU B
COOTBETCTBUUA C MHCTPYKIHUSIMHU TI0 BBIMOJHCHHUIO JTAOOPATOPHBIX
XUMUYECKHUX OMBITOB I10 MOJTYYECHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMmaka M yrieKucsiaoro rasa);

MIPOBOAUTH PEAKIIHH, TOATBEPKAAIONTNE KAYSCTBEHHBIN COCTaB Pa3IMIHBIX
BCILIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHA-, OPOMHJI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, THAPOKCUII-MOHBI, KATHOHBI
aMMOHHSI U HWOHBI HM3YUYCHHBIX METAJJIOB, IPHCYTCTBYIONIHNE B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OIEepaIlii MBICIUTEILHOMN ACATEILHOCTH — aHATIU3 U
CUHTE3, CpaBHCHHUE, 0000IIICHNE, CHCTEMAaTHU3aI1I0, BRIBICHNE TPUINHHO-
CIICICTBCHHBIX CBS3€H — JJI1 M3YUCHUSI CBOMCTB BEIICCTB U XUMHUYCCKUX
peaKIii, E€CTECTBEHHO-HAy4YHbIC METOJbl TO3HAHUS — HaOIIOeHNE,
U3MepeHue, MOACIIMPOBAHNE, YKCIIEPUMEHT (peabHbIA U MBICJIEHHBIN ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosauvecTBo yacoB
Ne HaumeHoBaHnue pa3nesnoB u JIeKTPOHHBIE (LM pPOBHIE)
KonTpoabubie IIpakTnueckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE Pecypchl
padoThI padoThI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MPaKTUYECKOMN JeATEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YeroBeKa
12 BemecTBa n xumuueckue 15 1 bubmoteka [JOK
' peaximu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe/ M HEOPraHU4eCKMX BelleCTB
Bo3nyx. Kucnopon. Ilonsitue bubmuotexa [JOK
2.1 6
00 oKkcumax https://m.edsoo.ru/7f41837¢c
Bognopon. [lonsitue o bubmmorexa [IOK
2.2 8 1
KHUCIIOTaX U COJSX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bubmioreka [IOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
OCHOBHEIE KJIaCCHI bubmioreka [IOK
2.4 . 11 1 1
HEOPraHWYECKNX COCTUHEHUMN https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[Teproanyeckuii 3aK0H 1
[Tepuonnyeckas cucrema

bu6mmoreka [JOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢c
MenpeneeBa. CTpoeHue aroma
XuMHUeCcKas CBAI3b. BuG 110K
HOIMOTEKA
3.2 O - 8
KHCTHTEIRHO https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bubmioreka [IOK
51 1
TOro 1o pasaeity > https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHYECKHE peaKLMK
11 IToBTOpEeHUE U yriydiieHue 3HaHUI 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6morexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M UX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [JOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemenToB VIA-rpymmel. Cepa u eé 6 bubmmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
2.3 aneMeHToB VA-rpynmsl. A3oT, pocdhop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKkTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmiorexa LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHE CBOHCTEA METAILIOB https://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 B 16
aKHEHIINe METAIUILI U UX COEIUHEHUS httos://m.edsoo.ru/7f41636
Hroro mo pazneny 20
Pa3nen 4. XuMus u okpyxamounias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nu(ppoBbIE
Tema ypoka Konrtpoasbnbie | IlpakTudeckue
n/n Bceero H3YYCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl

1 [Ipenmer xumun. Posb Xxumuu B 1 bu6moreka IIOK
KU3HHM 4yenoBeka. Tena u BemecTra 03.09.2025 | https://m.edsoo.ru/ff0d210c

5 [TonsiTue 0 MeTO/aX TO3HAHUS B 1 bubmumoreka [IOK
XUMUHU 04.09.2025 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1

3 «[IpaBuiia paboOTHI B 1a00OPaTOPHH U 1 bu6morexa [IOK
NpUEMBI OOpAILIEHUS C 10.09.2025 | https://m.edsoo.ru/ff0d23dc
n1abopaTOpHBIM 000PYIOBAHUEM»

4 YucTele BEIIECTBa U CMECH. 1 bu6moreka [JOK
Crioco0w! pa3zaeneHus cMecei 11.09.2025 | https://m.edsoo.ru/ff0d26ca
[TpakTueckas pabota Ne 2

5 «Pa3nenenue cmeceii (Ha mpumepe 1 bubmmorexa IIOK

A N PHMED 17.09.2025 | https://m.edsoo.ru/ff0d28c8
OUYHMCTKH MIOBAPEHHON COJIN)»
but6moreka [JOK
6 A 1
TOMBL I MOICIYIIH! 18.09.2025 | https://m.edsoo.ru/ff0d2a6c

7 XuMHYeCKHe SJICMCHTEL. 3HAKU 1 bu6moreka [IOK
(CHMBOJIBI) XUMHYECKHX JIEMECHTOB 24.09.2025 | https://m.edsoo.ru/ff0d2be8

8 ITpocThie 1 CIIOXKHBIC BEIIECTBA 1 bubmiorexa [JOK

P o 25.09.2025 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 Bu6mmorexa [IOK

YIPHOS YA 01.10.2025 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYecKas GpopMmya.

Bbu6morexa IIOK

10 BaneHTHOCTh aTOMOB XHMUYECKHUX 02.10.2025 | https://m.edsoo.ru/ff0d2eae
AJICMCHTOB
OTtHOCHUTENbHAS aTOMHAs Macca.
11 OTHOCHTENbHAS MOJICKYJIIpPHAs bubmotexa [IOK
2P 08.10.2025 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 70711 XHMHYIECKOT' O bu6moreka IIOK
AJIEMEHTa B COCTMHEHUH 09.10.2025 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Monb. bubmumoreka [IOK
MousipHast Mmacca 15.10.2025 | https://m.edsoo.ru/ff0d5230
14 OHU3NYECKUE U XUMUYCSCKHEC SIBICHUS. bu6moreka [IOK
Xumuueckas peakuus 16.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycJIOBUS TPOTEKAHUS bu6motexa [IOK
XUMUYECKUX PEaKITUM 22.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUSI MacChl BEILIECTB. bubmmorexa [{OK
XuUMHUYECKHE YpaBHEHUS 23.10.2025 | https://m.edsoo.ru/ff0d3b88
BrIyuciieHrs KOJIM4ecTBa, MacChl
17 BEIIIECTBA 10 YpaBHECHUIM buGmorera [OK
n P . 06.11.2025 | https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIIHH
18 K;I;(CCI/PII; I(/I:j: H;H);EII\/I/[: qe::;());(eHHa bubmorexa LIOK
peardl A P ’ 12.11.2025 | https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — yUY€HBIi1-
19 sHUMKIoNeANCT. O000IICHHE U bubmorexa HOK
: ARCT: Hul 13.11.2025 | https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HAHUI
20 Kontponenas padora Nel mo teme bu6mmotexa [IOK
«BerecTBa 1 XMMHUECKHE PEAKIITN 19.11.2025 | https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmech razos. Cocras

bub6moreka IIOK

2l | mosayxa. Kueiopox —osement i 20.11.2025 |  https://m.edsoo.ru/ff0d448e
npocroe BemuecTBo. O30H
dusnyecKre U XUMHY ECKUE
99 CBOICTBa KUCIOPOJA (PEeaKIIu bubmmorexa [{OK
okucieHus, ropenue). [lonstue o6 26.11.2025 | https://m.edsoo.ru/ff0d4614
OKCHIaxX
Crioco0Osl osyue ciopoja
23 n;60 aTIz 1111;1 ZIqHH(I;I;LII(LI/IImjLHII){(iTz bubmorexa [IOK
patop P ' 27.11.2025 | https://m.edsoo.ru/ff0d497a
IIpumenenue kucaopona
TennoBoii 3(hHeKT XUMHIECKOM
24 peaxiifu, MOHSATHUE O bu6motexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- 03.12.2025 | https://m.edsoo.ru/ff0d4790
U SHIOTEPMHUCCKUX PEAKIIUIX
TormnmmBo (HedTh, Yroib U METaH).
25 3ar 513He1§p1e(11;o3 yia CIOCOOBI iro Bu6mmorexa [IOK
P AV 04.12.2025 |  https://m.edsoo.ru/ffod4c4a
[PEIOTB PAIIEHUS
IT 6ota Ne 3
e IIT)aKTqucI:/IKafI pa6cP)ITa * 0 TeMe Bu6morexa 1[OK
(I0TyReHIe n codupatme 10.12.2025 |  https:/m.edsoo.ru/ff0d4ae2
KHCIIOpOJia, U3YYECHUE €r0 CBOWCTBY
97 Bonopon — anemeHT u mpocToe bubmotexa IIOK
BemiecTBo. Haxoxaenue B mpupojae 11.12.2025 | https://m.edsoo.ru/ff0d4dd0
dusnyecKre U XUMHY eCKUE
28 cBoiicTBa Bojopoaa. [IpumeHnenune Bubmmorexa [IOK
AOPOAS. 1P 17.12.2025 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
29 [TonsATHE O KUCTOTAX U CONAX Bu6mmorexa [IOK
18.12.2025 | https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Cnoco0bl IoIy4eHus: BOJOPOJa B

Bbub6morexa IIOK

30 nabopaTopuu 24.12.2025 | https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckast pabora Ne 4 o Teme

31 «HponyquHe u Eo6npaHHe BOZ0pOJA, buomiorexa LIOK

. 25.12.2025 | https://m.edsoo.ru/ff0d4f42
W3Y4YCHHE €r0 CBOHCTBY»

39 MonsipHblil 00bEM ra3oB. 3aKoH bubmoreka [IOK
ABoraapo 31.12.2025 | https://m.edsoo.ru/ff0d542e
Brruncienns o0néMa, KOJIUYECTBA

33 BEILlECTBA I'a3a [0 €ro U3BECTHOMY bubmorexa [JOK

. 14.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIK 00 BEMY
Brruncnenus 065EMOB ra3oB 1mo
34 YPaBHEHHIO PEaKIIMHA Ha OCHOBE bubmorexa [IOK
. . 15.01.2026 | https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIIEHUH Ta30B

35 dU3MYEeCKUEe U XUMHUYCCKUE bubmumoreka [IOK
CBOMCTBA BOMBI 21.01.2026 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonstue 06 bubmmorexa [{OK
MHANKATOpax 22.01.2026 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuUTENb.

37 Hacelmennbie 1 HEHACHITIIEHHBIS bubmnoreka [IOK
pacTBOpbl. MaccoBasi 10J1s1 BEIIeCTBA 28.01.2026 | https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpaxkTueckas padota Ne 5 mo teme

38 «IIpuroroBiieHHEe pacTBOPOB C bubmmorexa [IOK
OIpeeIEHHON MacCOBOH J10JIeH 29.01.2026 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEMIECTBAY

39 KonTponbHas padora Ne2 o teme bu6morexa [IOK
«Kucnopon. Bogopoa. Boga» 04.02.2026 | https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
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Oxkcuppl: cocTaB, KJIacCH(pUKALUS,

Bbub6morexa IIOK

40 HOMEHKJIaTypa 05.02.2026 | https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMUYECKUE CBOMCTBA
41 KI/ICJIY:THBIX OCHOBHBIX H bubmmorexa [IOK
’ 11.02.2026 | https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIacCU(DUKALINS, bu6moreka [JOK
HOMEHKJIaTypa 12.02.2026 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XuMHYECKHE CBONCTBA bu6moteka [IOK
OCHOBaHHI 18.02.2026 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, kinaccuduxanus, bu6moreka IIOK
HOMEHKJIaTypa 19.02.2026 | https://m.edsoo.ru/ff0dfee2
45 [Tony4yenne u XuMHYECKHE CBONCTBA bu6morexa [IOK
KHUCIIOT 25.02.2026 | https://m.edsoo.ru/ffodfee2
Comu (cpenHue): HOMEHKIATYPa,
46 cnocof(ibllj HI:)J]y‘—I)eHI/IH, XI/IMI/I‘—IZ(I?KI/IG Bu6mmorexa [IOK
. 26.02.2026 | https://m.edsoo.ru/00ad9474
CBOICTBa
ITpakTueckas padota Ne 6. Permenune
47 SKCIEpPUMEHTAJIBHBIX 33/1a4 10 TEME bu6moTteka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX 04.03.2026 | https://m.edsoo.ru/00ad9b7c
COETUHEHUN
I'enernueckas CBSI3b MEX
48 KJlaccaMu HeopraHqucmiy bubmorexa LIOK
. 05.03.2026 | https://m.edsoo.ru/00ad9a50
CO€TMHECHUM
49 O0o001IeHNE U CUCTeMaTH3aIUs bubmmoreka [IOK
3HaHUU 11.03.2026 | https://m.edsoo.ru/00ad9ch2
Kontponbenas pabora Ne3 o teme
50 "OCHOBHBIE KJIaCCHl HEOPraHUYECKUX Bu6mmorexa [IOK
12.03.2026 | https://m.edsoo.ru/00ad9ela

coequHeHun"
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[TepBbie MONBITKN KJIaCCUPUKAUN

ol XUMHUYECKUX 3JIeMeHTOB. [ToHsTHE O bubmioreia LIOK
18.03.2026 | https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX JIEMEHTOB
[Tepuoanyeckuii 3aK0H 1
59 Ilepnonnueckas cucrema bu6mmoteka [IOK
XUMHUYEeCKuX 35eMeHToB . 1. 19.03.2026 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepronbl, rPyNIIBL, TOAT PYIIITHI bubmorexa [IOK
25.03.2026 | https://m.edsoo.ru/00ada52¢c
54 Ctpoenue atoMoB. CocTaB aTOMHBIX bu6morexa [IOK
snep. 3oTorbl 26.03.2026 | https://m.edsoo.ru/00ada342
CtpoeHue 3JeKTPOHHBIX 000JI04€eK
55 aToMOB 3J1eMeHTOB [lepuoanyeckoit bubmorexa [JOK
08.04.2026 | https://m.edsoo.ru/00adaébc
cuctemsl /. 1. MenneneeBa
XapakTeprucTUKa XUMHYECKOTO
56 AJIEMEHTA T10 €r0 MOJIOKEHUIO B bubmumoreka [IOK
[Tepuoamyeckoii cucreme /1. U. 09.04.2026 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHUS HAyKU U IIPaKTUKH. []. bubmoreka [IOK
W. MenneneeB — y4&€Hblii, megaror u 15.04.2026 | https://m.edsoo.ru/00ada96e
rpaXkIaHuH
PesepBHbIii ypok. O0o01eHue 1
58 CI/ICTzMaTI/ISE}lILII)I/ISI 3HaHI/H§Iu / Bubmmorexa [IOK
. 16.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoBepouHas pabora
59 Kontponenas pabora Ned o teme bu6mmoreka [IOK
«CtpoeHue aToma. XuMHUecKas 22.04.2026 | https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00ad9ffa
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cBs3b» / Beepoccuiickas
MpoBepoyHas pabora

50 DIIEKTPOOTPHUIIATEIHFHOCTh ATOMOB 1 bu6morexa [IOK
XUMHUYECKUX IJIEMEHTOB 23.04.2026 | https://m.edsoo.ru/00adaab8
bubmmorexa [JOK
61 Horiast Ximireckas cosisp L 29.04.2026 https://m.edso]j ru/00adac34
62 KoBaneHnTHas noisipHast XuMuueckast 1 bu6moteka [IOK
CBSI3b 30.04.2026 | https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenonspHas 1 bubmotexa IIOK
XUMUYECKasi CBSI3b 06.05.2026 | https://m.edsoo.ru/00adaab8
bubmumoreka [IOK
o4 Creneith OKHCIICHHS L 07.05.2026 https://m.edso:)J.:ru/OOadanB
65 OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC 1 bu6moreka [JOK
peaKiuu 13.05.2026 | https://m.edsoo.ru/00adb076
bu6morexa [IOK
66 OKHCAHTEIH 1 BOCCTAHOBHTE.N 1 14.05.2026 https://m.edso{)l. ru/00adb076
PesepBHbIii ypok. O0o0meHue u
67 CHUCTEeMaTH3allusl 3HAHUM 10 TeMe 1 bubmmoreka [{OK
«Ctpoenue aToma. XUMHYECKast 20.05.2026 | https://m.edsoo.ru/00ad9ch2
CBSI3b)
68 PesepBHbIii ypok. O0o01meHue u 1 bubmmorexa [IOK
cUcTeMaTU3alys 3HAHUI 21.05.2026 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabnsie | Ilpakrnueckue
n/n Bcero H3Yy4YCHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
[Ieprognyeckuil 3aKoH.

1 Ilepuonnueckas cucrema 1 bu6motexa [IOK
XUMHYECKUX 31eMeHToB []. N. 03.09.2025 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU

2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1 bubmorexa [IOK

. 05.09.2025 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 bubmmoreka [IOK
HEOPraHWYECKUX BEIIECTB 10.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bunel xuMudueckoi CBSI3U U THUIIBI 1 but6moreka [JOK
KPUCTAJUIMYECKUX PEHIETOK 12.09.2025 | https://m.edsoo.ru/00adbac6
Kontponpnas padora Nel mo treme
«IToBTOpEHUE U YrayOIcHNE

5 . 1 1
3HaHUH OCHOBHBIX pa3JIeJIOB Kypca 17.09.2025
8 kmaccay
Knaccuukanus XuMmu4aeckux

6 €aKIUN [0 pa3INndHbIM 1 bubmorexa LIOK
P P 19.09.2025 | https://m.edsoo.ru/00adbch0
MpU3HAKaM
ITonsiTe 0 CKOPOCTU XMMUUYECKOU

7 eakiuu. [IoHsITHE O TOMOT€HHBIX 1 bubmiorexa [JOK
PCAKLIHH. 24.09.2025 | https://m.edsoo.ru/00adbe9a
U TeTePOr eHHBIX PEAKIUAX



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

TloHsiTHHE O XUMHUUYECKOM
paBHOBecuU. DaKTOPHI, BIUSIOIINE

8 Ha CKOPOCTh XMMHUYECKON pPeakIuu Bu6mmorexa [IOK
P peait 26.09.2025 | https://m.edsoo.ru/00adc28c
Y TIOJIOXKECHUE XUMHY ECKOT' 0
paBHOBeCHS
9 OKHCIHTENBHO- bu6moreka [JOK
BOCCTAHOBUTENbHBIE PEAKIIHH 01.10.2025 | https://m.edsoo.ru/00adcade
Teopus 3MEKTPOIUTHUECKON
10 nccorranuu. CUIIbHBIC U CTa0bIe bubmorexa [IOK
AHCCOHHATIH. 03.10.2025 | https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HoHHbIe ypaBHEHHS PCaKIIMil bubmorexa HOK
P peart 08.10.2025 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHI B CBETE MPEICTABICHUN bubmmorexa [{OK
00 DJIEKTPOTUTHIECCKOM 10.10.2025 | https://m.edsoo.ru/00add5d8
JIACCOITAAITIT
XUMHUECKHE CBOMCTBA COJIEH B
13 sete o TABICHII 0 bubmmoreka [IOK
CRCTE HIPSACTABICHIIT O 15.10.2025 |  https:/m.edso0.ru/00addgh?
ANEKTPOIUTHICCKOM TUCCOITUAIINH
14 IlonsiTue o ruposiv3e coJieit bubmiorexa LIOK
AP 17.10.2025 |  https://m.edsoo.ru/00add9d4
15 O06o00I1IeHEe U CUCTEMaTH3AIIHS bubmmoreka [IOK
3HAHUH 22.10.2025 | https://m.edsoo.ru/00addd12
[IpakTueckas pabora Ne 1.
16 «PereHune 3KcnepuMeHTalIbHbBIX bubmorexa HOK
p 24.10.2025 | https://m.edsoo.ru/00addbfa
3a1a9»
17 Kontponbsnas pabora Ne2 mo teme bu6morexa [IOK
«ONEeKTPOJIUTHYECKas 05.11.2025 | https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adc28c
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UCCOLIMAUI. XUMHUYECKUE
peaKkiuu B pacTBOpax»

OO6mas xapakTeprucTuKa

bu6moreka [JOK

18 . X 7
HATOTEHOB. AMITICCITHE CRONCTEA 07.11.2025 | https://m.edsoo.ru/00addfe2
Ha IpuUMepe Xjiopa
XnopoBogopon. ColsiHas KHCIOTA,
19 X;quicfug cﬂBoﬁCTJ:;H 1;10 ) J:}Hf/le bubmmorexa [IOK
> MOV ’ 12.11.2025 | https://m.edsoo.ru/00ade104
MIPUMEH EHUE
[Ipaktryeckas padota Ne 2 o Teme
20 «[TomyueHue CONSTHOW KHCIIOTBI bubmorexa [JOK
y . . ’ 14.11.2025 | https://m.edsoo.ru/00ade348
u3yueHue e€ CBOICTBY
Berancnenus mo ypaBHEHUSIM
21 XUMUYECKUX PEAKLIHM, €CIU OJUH bubmorexa [JOK
peartmi, A 19.11.2025 | https://m.edsoo.ru/00ade488
W3 PEareHToB JiaH B U30BITKE
29 OO6111ast XapakTepUCTHKA JICMEHTOB bubmumoreka [IOK
VIA-rpynmst 21.11.2025 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKAIIUU
93 cepsl. Haxoxaenue cepol u €€ bubmmoteka [{OK
COEIMHEHU B IPUPOJIE. 26.11.2025 | https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOMCTBA CEPBI
CepoBogopoa, CTpOCHHE,
24 (bnznqefmfei X;II:/II/I‘ICCKI/IG bubmiorexa [JOK
. 28.11.2025 | https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢buznyecKkue U XUMHUYECKHE Bu6mmorexa [IOK
. 03.12.2025 | https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMECHEHHE
26 XUMHYECKHUE PEAKIINH, JIeKALTIE B bu6morexa [IOK
OCHOBE MPOMBITIUIEHHOTO CIToco0a 05.12.2025 | https://m.edsoo.ru/00adec8a
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MOJTYYEHHUS] CEPHOU KHUCIIOTHI.
XUMHUECKOE 3arps3HeHne
OKpY’KarOIIEN Cpebl
COCIMHEHUSIMU CEPBI

Brluncienmne MmaccoBou 10U

but6mmoreka [JOK

27
BBIXOJIa IPOAYKTA PEAKIIUU 10.12.2025 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTeprcTHKa JIEMEHTOB
VA-rpynmsl. A3or,

28 acCIIPOCTPAHECHHUE B IPUPOLEL bubmorexa OK
pacpoctp PUpOIe, 12.12.2025 | https://m.edsoo.ru/00adeea6
(bu3NYECKNe U XUMUYECKHE
CBOICTBa
AmMHUaK, ero GuU3nIecKue u

29 XHMHYECKHE CBOMCTBA, IMOJIyYEHHE bubmorexa [IOK

’ o 17.12.2025 | https://m.edsoo.ru/00adf004
U TIPUMEHEHHE
[Ipaktueckas padorta Ne 3 mo teme
30 «ITonyuenue aMMHaka, U3yucHUE bubmotexa [JOK
- > M5V 19.12.2025 |  https://m.eds00.ru/00adf180
€ro CBOMCTB»

31 A3zoTHas KUCIoTa, e€ PUu3nIecKue bu6moreka [JOK
M XUMHUYECKHE CBOICTBA 24.12.2025 | https://m.edsoo.ru/00adf306
Hcrnonb3oBaHMe HUTPATOB U COJIEH
aAMMOHUS B Ka4€CTBE MHHEPATBHBIX

32 o0peHnii. XuMU4YeCcKoe bubmorexa OK
YAOOPEHHH. . 26.12.2025 | https://m.eds00.ru/00adf518
3arpsi3HCHUE OKPYXKAIOIICH CpeIbl
COCIMHEHUSIMU a30Ta
®ochop. Oxena pocthopa (V) u

33 (dbocdopHas kuciaora, GU3HIECcKre bu6morexa [IOK
M XUMHYECKHE CBOMCTBA, 14.01.2026 | https://m.edsoo.ru/00adf68a

MIOJIy4CHHE
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Hcnonbs3zoBanue ¢pocdaros B
Ka4CCTBC MUHCPAJIbHBIX

Bbu6morexa IIOK

34 ynoopenuil. 3arps3HeHue 16.01.2026 | https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl pochaTtamu
VYraepon, pacripocTpaHeHHE B
35 Hpnplc))zle, gmsniec;:/le u bubmiorexa [JOK
. 21.01.2026 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuapl yriaepona, ux Gu3ndeckue
U XMMUYECKHE CBOMCTRA.
36 DKOIOru4ecKue mpooIeMbl bubamorexa LIOK
’ 23.01.2026 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIEC C OKCUJIOM YTJepoza
(V)
37 VYronbHas KUCIOTa U €€ COJIU bubmiorexa [JOK
28.01.2026 | https://m.edsoo.ru/00ae006c
[Ipaktueckas paborta Ne 4 mo Teme
38 "[lonyuyeHue yriaekuciaoro rasa. bu6mmoreka [IOK
KauecTBenHas peakius Ha 30.01.2026 | https://m.edsoo.ru/00ae027e
KkapOoHaT-uoH"
[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Brbmorexa LIOK
04.02.2026 | https://m.edsoo.ru/00ae054¢
COCMHEHHUSX yTriepoaa
40 Kpemuunii u ero coenuaeHus bubmorexa LHOK
06.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTtyeckas padota Ne 5.
41 Pemienue sxcrnepuMeHTalIbHBIX bu6motexa [IOK
3a7a4 0o reme «Baxuelmue 11.02.2026 | https://m.edsoo.ru/00ae0bf2

HEMCTAJJIBI U UX COCOIUHCHUA»
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Kontponbnas pabora Ne3 mo reme

42 «BaxHe# e HeMeTaJTbl B UX Bu6mmorexa [IOK
13.02.2026 | https://m.edsoo.ru/00ae0el8
COCTMHEHU S
OO6mas xapakTeprucTuKa
XUMHYECKUX IJICMEHTOB —

43 METaJaoB. MeTajaanuecKkas CBI3b U bu6moreka [JOK
MeTaJTNYecKasi KpycTaTndecKas 18.02.2026 | https://m.edsoo.ru/00ae103e
pem€rka. duznyeckre CBOKMCTBA
METaJIJIOB
XUMHUUYECKHE CBONCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUM P bubamorexa LIOK

. 20.02.2026 | https://m.edso0.ru/00ael1156
HaMpsHKECHUH METaIoB
OO61me criocoObl MOTydeHUS
MeTaiuioB. CrutaBel. Beraucienus
45 110 YPaBHEHUSAM XUMHUYECKUX bubmorexa [JOK
N 25.02.2026 | https://m.edsoo.ru/00ael1156
peakIui, eciii OUH U3 PeareHTOB
COZICPXKHUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAIIIOB Bubmiorexa [OK
27.02.2026 | https://m.edsoo.ru/00ael278
but6mmoreka [JOK

47 [lenosribte MeTanb! 04.03.2026 | https://m.edsoo.ru/00ael14b2

48 OKcubl ¥ TUIPOKCUABI HATPHS U bubmmorexa [IOK
KaJust 06.03.2026 | https://m.edsoo.ru/00ael4b2

49 IllenouHO3€MENBHBIE METAIIIBI — bubmumoreka [IOK
KaJIbLIMA ¥ MarHui 11.03.2026 | https://m.edsoo.ru/00ael15e8

50 Baxueiimme coequHCHUS KaIbIUs bubmorexa HOK

13.03.2026 | https://m.edsoo.ru/00ael15e8
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O0001IIEHNE ¥ CUCTEMATH3AIASA

>1 3HAHUH 18.03.2026
59 JKEcTKOCTL BOABI M CITOCOOKI €€ bu6moreka [JOK
yCTpaHEHUS 20.03.2026 | https://m.edsoo.ru/00ae1886
[Ipaktuueckas pabota Ne 6 o Teme
53 "XEcTKOCTh BOABI U METOMIEI €€ bubmiorexa [IOK
| 25.03.2026 | https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
N but6moreka [JOK
>4 Amomirii 27.03.2026 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOICTBa OKCHA U bu6muotexa LIOK
THJIPOKCHIA 08.04.2026 | https://m.edsoo.ru/00aelc64
but6mmoreka [JOK
> HKeneso 10.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcuabl, TMAPOKCUJIBI U COJIU bubmmorexa [{OK
xenesa (1) u xenesa (1) 15.04.2026 | https://m.edsoo.ru/00ae35e6
58 O06o0meHne 1 cucTeMaTH3aIus
3HaHUHN 17.04.2026
[IpakTueckas pabora Ne 7.
59 Pemenune skcriepuMeHTaIbHbIX bu6motexa [IOK
3a1a4 o teMe «Baxuenmme 22.04.2026 | https://m.edsoo.ru/00ae3de8
METaJUTBI M KX COCIIHEHUS
Brruncnenus no ypaBHEHHIM
XMUMHYECKUX PEaKui, eclii O1H
50 U3 PEareHTOB J1aH B U30BITKE UITU bu6morexa [IOK
COJICP)KHUT MPUMECH. BrrauciaeHus 24.04.2026 | https://m.edso0.ru/00ael750

MaccOBOM JI0JIA BbIXO/a MIPOAYKTa
peaxkiuu
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https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0001IIEHNE ¥ CUCTEMATH3AIASA

o1 3HAHUH 1 29.04.2026
KonTtponbehas pabora Ned mo reme
62 «BaxHeimme MeTaIbl U UX 1 06.05.2026
COCTMHCHHUSDY
63 BemectBa u Mmatepuans B 1 bu6moreka [JOK
MOBCEIHEBHOMN KU3HU YEJIOBEKA 08.05.2026 | https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE 1 bu6moteka [IOK
OKpYXarolen cpebl 13.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pemenun 1 bu6muotexa LIOK
HKOJIOTMY €CKUX ITPOOIeM 15.05.2026 | https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O6001ICHHE 1 1 bu6morexa [IOK
CUCTEMAaTU3ALMS 3HAHUN 20.05.2026 | https://m.edso0.ru/00ae0d0Oa
67 PesepBHbIii ypok. O6001ICHNHE 1 1 bubmmorexa [{OK
CHCTeMaTH3alusl 3HAHUH 22.05.2026 | https://m.edsoo.ru/00adb33c
68 PesepBHbIii ypok. O6001mIEHNE T 1 bu6morexa [IOK
CHUCTEMATHU3ALINS 3HAHUH 22.05.2026 | https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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




ITPOBEPAEMBIE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KVIACC

Kon
NMPoOBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble npegMeTHbIE Pe3yabTAThl 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1

[To Teme: «IlepBoHayanbHbIE XUMHUYECKUE TTOHATHS»

11

pPacKpbpIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHH: aTOM,
MOJIEKYJIa, XUMHYECKUUA BJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEII[ECTBO, CMECh (OJHOPOAHAS W HEOIHOPOAHAsS), BAJICHTHOCTb,
OTHOCHUTENIbHAS aTOMHAas W MOJEKYJIIpHas Macca, KOJIUYEeCTBO
BEIllECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JIOJS XUMHUYECKOro
AJICMEHTA B COCIMHCHHMH, MOJIIPHBIA 00bEM, XUMHUUYECKAsl PEeaKIlus,
KIaccu(puKanus  peakiuid: Peaklud  COCAUHEHHUs, PEaKIUuu
pPa3IOKEHMsI, PEAKIUU 3aMEIICHHs, peakluu OOMEHa, 5K30- |
SHIOTEPMHUYECKUE PEAKIINH, TEIJIOBOH 3(PQEeKT peakiuu, pacTBop,

MaccoBasi J0Jis BellecTBa (MPOLIEHTHAs KOHIIEHTPAIIMs) B paCTBOPE

1.2

WIUIIOCTPpUPOBATL B3aWMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHSTUN U

MNPHUMCHATDH 3TU ITOHATHA IIPU OIMMCAHUU BEHICCTB U UX HpCBpaHIeHI/Iﬁ

1.3

HCIIOJIb30BATb XUMHNYCCKYHO CUMBOJIMKY OJII COCTABJICHUA (bopMyn

BCIICCTB " ypaBHeHI/Iﬁ XHUMHYCCKUX peaKLlPIfI

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpaHCHHA MaACCbl BCHICCTB,
IMOCTOSAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHUsS, 3aKOHa

ABoranipo

1.5

OIpCACiATL BAJICHTHOCTL AaTOMOB  JOJICMCHTOB B 6I/IHapHLIX

COCOAMHCHUAX

1.6

KJIacCCU(UIIMPOBATh XUMHUYECKHE peakuuu (10 YUCIYy U COCTaBY

YYaCTBYIOIIMX B PEAKIIMH BEIECTB, MO TEIJIOBOMY 3P PeKTy)

1.7

BBIYUCIITE OTHOCHTCIbHYIO MOJICKYJIIPDHYIO U MOJEIPHYIO MaCChbl

BEIIIECTB




1.8

BBIYUCIATH MACCOBYIO JOJKHO XMMHYCCKOI'O 2JIECMCHTA 110 (bopMyne

COCTUHCHUS,

1.9

BBIYUCIIATHE MAaCCOBYIO DOJIIO BEUICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI IO3HAHUS — HaOII0/IeHUE,
U3MEpEeHHEe, MOJEIUpPOBAHME, OKCIHEPUMEHT (peaibHbli U

MBICJICHHBIH )

ITo Teme: «BaxxHelmume NpEACTABUTCIIN HCOPIraHNICCKHUX BCHICCTB»

2.1

paCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX MTOHSITHH: OKCHI,

KucCji1oTa, OCHOBaHHC, COJIb

2.2

OonpeAcCIATb NPUHAMJICKHOCTh BCIICCTB K OHpGI[G.HéHHOMy KJIaccy

COEAMHEHUH 110 popMyiam

2.3

KJ'IaCCI/I(i)I/ILII/IpOBaTB HCOPraHM4YCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTH) OOHIME XHMHYECKHE CBOWMCTBA
BEIIECTB Pa3JIMYHBbIX KJIACCOB, MOJTBEPKIasl ONMUCAHHE MPUMEPAMU
MOJIKYJIIPHBIX ~ YPaBHEHUW  COOTBETCTBYIOIIMX  XHMHUYECKHUX

peakuui

2.5

IPOrHo3upoBaTh CBOMCTBa BC€IIECTB B 3aBHCUMOCTH OT HUX
Kau€CTBCHHOI'0 COCTaBa, BO3MOXHOCTHU HNPOTCKAHUSA XUMHUUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIOBHAX

2.6

CIIEZI0BAaTh IIpaBUJaM I0Jb30BaHUS XUMHUYECKOM MOCYyIOM U
nabopaTopHbIM 000pYAOBaHUEM, a TAaKXKe MpaBHUiIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKLUHUSMHU IO BBIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYEHUIO U COOMpPAaHUIO
ra3o00pa3HbIX BEIECTB (BOLOPOAA U KHCIIOPOAA), TPUTOTOBIEHUIO
pacTBOPOB € OIPEAEIEHHOW MAacCOBOM JI0J€d pacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U IMPOBOAUTH XUMHYECKUE 3KCIEPUMEHTHI
[I0 paclo3HaBaHUIO PACTBOPOB WLIENOYEH M KHUCIOT C IOMOILBIO

WHIUKATOPOB (JaKkMyc, (heHoa(TaieHH, METHIIOPAHK U APYTHE)

2.7

MPOBOJIUThH PACUETHI IO YPABHEHUIO XUMUUECKON peaKIUU

ITo Tteme: «llepmommueckuii 3akoH u Ilepmoaunueckas cucrema
xumuueckux sneMmenToB [[. U. MenneneeBa. CtpoeHue aToMoOB.

Xumudeckas cBsi3b. OKHCINTEIBHO-BOCCTAHOBUTEILHBIE peaKmum»

3.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMMHUYECKHUX TTOH SITHH AApO aToMma,

JJIEKTPOHHBIM CJIOM aToMma, aTOMHas OpOUTallb, paguyc aToMa,




XUMHUYECKasl CBS3b, MOJIIPHAS W HEMOJsSIpHAs KOBAJIEHTHAas CBS3b,
3JIEKTPOOTPULIATENIBHOCTh, MOHHAs CBSI3b, MOH, KAaTUOH, aHUOH,

CTCIICHb OKHCIICHHUA

3.2

KJI1aCcCu (I)I/II_II/IPOB aTb XUMHUYCCKHUEC DJICMCHTHI

3.3

OINMHCHIBATh M XapaKTepru30BaTh TaOIMuHy0 Gopmy Ilepuogudeckoit
CHUCTEMbl XHMHUYECKHX J3JIEMEHTOB: pa3jMuyaTh MOHATUS «TJaBHas
noarpynna (Arpynma)» u «mnobounas mnoarpynmna (brpymnma)y,

«MaJble» U «OONbIIne) I CpuoOabl

3.4

packpeiBaTh cmbicn Ilepmoamueckoro 3akona J[.MI. Menneneesa:
JEMOHCTPUPOBATh [MOHUMAHUE MEPUOJAMYECKOM  3aBUCUMOCTH
CBOMCTB XMMHMYECKHX 3JJIEMEHTOB OT HX TOJOXKEHHUS B

Ilepuonuueckoit cucreme

3.5

COOTHOCUTh 00O3HA4YE€HHs, KOTOpble HMEITCi B  Taduuue
«Ileppognueckass  cucreMa  XMUMHYECKUX  dyeMmeHtoB  J[.M.
MenzeneeBa» C YMCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XHUMHYECKUX JJIEMEHTOB (COCTaB W 3apsA] fAapa, olliee Yucio

AJIEKTPOHOB U PACIPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)

3.6

OIIpCACIIATD CTCIICHDb OKHCJIICHHUA DJICMCHTOB B ouH APHBIX

COCOAMHCHUAX

3.7

OIIpCACIIAATE BUJ XUMHUYECKOH CBSI3U (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPraHN4YCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoOBEPSIEMOTO
pe3yiabTara

IIpoBepsiemMble MpeAMeTHbBIE Pe3yJIbTAThI 0CBOEHMSI OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

ITo Teme: «BeliecTBO U XMMHUUYECKAS PEAKIIUAS»

11

PAaCKpBIBATh CMBICT OCHOBHBIX XHMHMUYECKHX IOHSTUH: pacTBOp,
AIIEKTPOJIUTHI, HEIIEKTPOJHUTHI, 3JIEKTPOIUTUYECKAS] TUCCOLHALINS,
peakuu MOHHOro OOMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,
obpaTruMble u HeoOpaTuMble peakuuy,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIE peaxuuu, OKHCITUTED,
BOCCTAHOBUTEb, OKUCJIEHHE U BOCCTAHOBJICHHE, AJUIOTPOIUS,

aM(OTEepHOCTh, XUMHUYECKas CBs3b (KOBaJieHTHas, HWOHHAsi,




MeTaJ’IJ’II/I‘ICCKaH), KpruCTaJlJINYCCKasA pCH_IéTKa, CIlJIaBbl, CKOPOCTb

XUMUYECKON peaKkuu

1.2

HITIIOCTPUPOBATHE B3aMMOCBSA3b OCHOBHBIX XUMHWYCCKUX MOHATHH H

MNPHUMCHATDH 3TU ITOHATHA IIPU OIIMCAHUU BEHICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTUYECKOM AMCCOIUAIMN KHUCIIOT,
LIeJIo4ed M COJIeH, MOJHbIE U COKpallEHHbIE YPaBHEHHUs PEAKLUN

HOHHOI'0 OOMEHa

1.4

PacCKpbIBATh CYHNIHOCTb OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

moCpPpCaACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dTHX peaKHI/Iﬁ

1.5

MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOH peaKInu

Ilo temam: «HemeTaniapl U UX COEOUMHEHUA» U «MeTawibl U UX

COCOAUMHCHU A

2.1

XapakTepu3oBaTh  (OMUCHIBATH) oO0mMEe ©  crneuuuIecKue
XUMHUYECKHE CBOMCTBA IPOCTHIX M CIOKHBIX BEIIECTB, MOATBEPKIAS
OlMCaHWE MpPHUMEpPaMU MOJEKYISPHBIX W HOHHBIX YpaBHEHUU

COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUI

2.2

COCTAaBJIATh YPaBHCHUSA peaKHHﬁ, MOATBCPKAAIOIINX CYIICCTBOBAHUC

TEeHETUUECKOM CBS3H MCXKAY BCHICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UPOBATH CBOIiCTBA BCIHICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOKHOCTH IIPOTCKAHUA XUMHUYCCKUX HpeBpameHm‘/i B PA3JIMYHBIX

YCIOBUAX

2.4

ClleZIOBaTh TMpaBHUJIaM TOJb30BAaHUS XUMHUYECKOM TMOCyIoM U
nabopaTopHbIM 000pYAOBaHUEM, a TAKXKe MpaBUiaM OOpallieHus C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLHUSMHU IO BBIIIOJIHEHUIO
71a00PaTOPHBIX XMMHUECKUX OIBITOB 10 MOJYYEHUIO U COOMPAHHUIO

ra3000pa3HbIX BEMIECTB (AMMHAKA M YTIECKHUCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKIMH, MOJITBEPKIAIONINE KAueCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITYTEM XJIOPHI -,
Opomua, wommna, KapOonar, ¢ocdar, cwIMkKaTt, cyibdar,
THJIPOKCHIMOHBI, KATHOHBI aMMOHHUS, HOHBbI M3yYEHHBIX METAJIJIOB,

MPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BELIECTB

[To Teme: «Xumus u oKpyxaromas cpeaa»

3.1

pacKpblBaTh CMBICII OCHOBHBIX XuUMHYecKuX moHsTui: [IJK

BCIICCTBA,; KOPPO3U MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIC OINEPAIMA MBICIUTEIBHOW JEATCIbHOCTH —
aHaJM3 M CHUHTE3, CpaBHEHHE, OOOOIIEHWE, CHCTEeMaTH3aIUIo,
BBISBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — JUIS M3YyYCHHS
CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUH; €CTECTBEHHOHAYUYHbIC
METONIbl TO3HAHUSA — HaOJIOJeHUEe, W3MEpPEHUE, MOJIECIHPOBAHME,

HKCIEPUMEHT (peabHbII 1 MBICIEHHBIH )




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHa‘IaHBHBIe XUMHUYECCKUEC ITOHATU A

11

[Ipenmer xumuu. Posib XMMUH B )KU3HU YEIOBEKA. XUMHUSI B CUCTEME HayYK.
Tena u BemectBa. U3NUECKUE CBOMCTBA BEUIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

1.2

IToustue o METOAaX ITIO3HAHUA B XUMHH. Yucteie BCIICCTBA U CMECCHU. CnocoObl

paszesieHus cMecen

1.3

ATOMBI W MOJEKYJIbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJBI XUMUYECKHX

aneMeHTOoB. [IpocTblie u cioxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

1.4

Xumuueckas popmyina. BaaeHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BewiecTB. OTHocUTENbHAs aTOMHAas  Macca.
OtHocuTenbHasE MOJEKyJsIpHas Macca. MaccoBasg JA0is8 XUMHYECKOIO

OJIEMCHTA B COCAWHCHUU

1.5

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3auMocBsi3b KOJIMUECTBA,
Macchl M YHUCJIa CTPYKTYPHBIX €IMHUIl BemlecTBa. Pacuérsl mo ¢opmynam

XUMUYECKUX COCTUHEHUHU

1.6

duznueckue U XMMUYECKUE SBJICHUs. XUMHUUYECKash peakuus U e€ MpU3HaKU.
3aKOH  COXpaHEHHs  MacChl  BeIleCTB.  XUMHUYECKHE  ypaBHEHHUS.
Knaccupukanus  XuMUYEeCKMX  peakuuid  (COeOUHEHMs,  pa3JioXKeHMs,

3aMelleHus, 0OMeHa)

1.7

XUMHUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TMOCYA0H, C
npaBuIaMu paboThI B 1a00paTopuu U mpruéMaMu 0OpaIieHus ¢ 1abopaTOpHbIM
0o0OpyZIOBaHUEM, W3y4€HHE M ONucaHue (PU3NUYECKUX CBOMCTB 00pa3IoB
HEOPraHWYECKUX BEIIEeCTB, HaOojaeHne ¢Gu3nUecKuX (IJIABJICHUE BOCKA,
TastHUE JIbJ]a, PAaCTUPAHUE caxapa B CTYIKE, KUTIEHWE U KOHJIEH CAIlUs BOJIbI) U
XUMUYECKUX (TOpeHHue CBEUM, IMpPOKAJIMBAHUE MEIHOM  MPOBOJIOKH,
B3aMMOJICHICTBHE Meja C KHCIOTOW) SsIBJICHMM, HAOJIOJCHHWE W ONUCAaHHUC
MPU3HAKOB TMPOTEKAaHUS XUMHYECKHUX peakuuii (pa3iokeHue caxapa,
B3aUMOJICKICTBHE CEPHOM KHCIOTBI C XJIOPUIOM Oapus, pPa3IoKEHHE

ruapokcua meau(ll) mpu HarpeBanuu, B3auMo/1eiiCTBUE JKeJie3a C paCTBOPOM




comu meau(ll), n3yuenue crmocoOoB pa3aeaeHus cMecel (C MOMOIbI0 MAarHUTA,
¢buIbTpOBaHKE, BhIIAPUBAHUE, TUCTHIUIALUSA, XpoMaTorpadus), MpoBEACHHE
OYMCTKMA TOBAPCHHOW COJM, HAOJIOJCHHE U OIKMCAHUE pPe3yJIbTATOB
MIPOBENICHHS OIBITA, UILTFOCTPHPYIOIIEr0 3aKOH COXPAHEHHS MacChl, CO3JIaHHe

MojIeriel MOJIEKYJT (IIIapOCTEPIKHEBBIX )

Baxueimme npeacraBuTeIM HEOPraHMYECKUX BELIECTB

2.1

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucinopon — aneMeHT U MpocToe
BemecTBo. Haxoxkaenue kucimopoaa B npupojae, Gu3ndeckue u XuMHUIeCKue
cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenne kucnopona. CrnocoObl
MOJTy4eHHs] Kucjaopoga B Ja00opaTOpuu M MpoMblluieHHOCTH. KpyroBopor

Kuciopoza B npupozae. O30H — amioTponHas MoAu(pUKaLus KUCIopoaa

2.2

TemioBoll 3((eKT XUMHUECKOH peakLUuu, TEPMOXUMUYECKHE YpaBHEHMUS,
9K30- U SHIAOTEPMUUYECKHUE PEaKIMU. TOIIMBO: Yrojb U METaH. 3arps3HEHHE

BO3/yXa, YCHJIEHUE MapHUKOBOr0 3P eKTa, pa3pylieHue 030HOBOTO CII0s

2.3

Bomopon — anemeHT u npocroe BemecTBo. HaxoxaeHne Bojopoaa B pUpoe,
¢u3nueckue W XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE, CHOCOOBI IOJy4YCHHMS.

Kucmaors! u comn

2.4

MossapHblii 00bEM ra3oB. Pacu&rbl Mo XUMUUYECKHM ypaBHEHHUSIM

2.5

dusnyeckue CcBoMcTBa BOAbl. Boma kak pactBoputesb. PacTBOpHIL
HacepimienHble 1 HEHACBIILIEHHBIE paCTBOPBI. PAaCTBOPUMOCTH BELIECTB B BOJIE.
MaccoBass 1011 BelectBa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBL
OcHoBaHus. Ponb pacTBOpoB B IpHpoze U B )KM3HHU 4esoBeka. Kpyrosopor
BOABI B HpUpone. 3arps3HeHHe NpUpodHbIX BoA. OXpaHa M OYMCTKa

MMPHUPOJHBIX BOJ

2.6

Knaccudukanus neopranmueckux coeauHenuii. Oxcuabl. Knaccudukamus
OKCHJOB: cojeoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, amM(oTepHbIE) U
HeconeoOpasyromue. Homenknarypa okcuaoB. Ou3nMveckne U XUMUYECKHE

CBOMCTBa OKCHUOB. HonyquHe OKCHI0B

2.7

OcnoBanus. Kiaccu¢ukauus oOCHOBaHMI: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBanuii. duzndeckue u XMuMHUYECKUE CBOMCTBA

ocHoBaHuii. [TomyueHne ocHOBaHUI

2.8

Kucnoter. Knaccudukamus kuciaor. Homenknatypa kucior. Ou3ndeckue u
XUMUYECKUe cBoucTBa KucioT. Psan aktuBHocTtH MeramioB H.H. Bekerosa.

[Tonyuenue kucior




2.9

Comu. Homenknatypa coJieii. @u3ndyeckrue U XUMUYECKUE CBOMCTBA COJICH.

[Tonyuenue coneit

2.10

I'eneTndaeckas cBS3b MCXKAY KilacCaMU HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XVUMHUYECKMM 3KCHEPUMEHT: KAadeCTBEHHOE OIpPENENICHHE COIepKaHUs
KHCJIOpoa B BO3AYyXe, MOJMydyeHUe, cOOMpaHue, pacrio3HaBaHUE U U3yUEHUE
CBOMCTB KHCIIOpOJ1a, HAOIIOACHN € B3aMMO/ICHCTBHS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHUS U ITPEKPALLEHUs TOpeHus (I10’Kapa), 03HAKOMJIIEHHUE C
oOpa3laMi OKCHJIOB W ONHCAaHUE HMX CBOWCTB, MOJy4YeHUE, COOMpaHue,
pacrio3HaBaHHME M M3y4EHHUE CBOMCTB BOAOpoJa (rOpeHHE), B3auMoeiicTBue
BOJIOpOIa c OKCHJIOM menu(ll) (BO3MOXKHO M CIIOJIb30BaHHE
BUJIeOMAaTEpUaoB), HabmoAeHe 00pa3loB BEIIECTB KOJIMYECTBOM | MOIb,
UCCIIeZIOBaHUE OCOOEHHOCTEH pPAacTBOPEHHUs BEIIECTB C  Pa3IUYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOW MacCOBOMU
JIOJIE pacTBOPEHHOIO BEILECTBA, B3aMMOJEHCTBHE BOABI C METaJUIAMHU
(HaTpueM U KadblmeM) (BO3MOXKHO HCIIOJIb30BAHHE BUICOMATEPHAIIOB),
OIpeleJIeHHe PAcTBOPOB KHCIOT W IIEJI0o4Yell C MOMOIIbI0 HHAUKATOPOB,
UCCIIeZIOBaHUE O0pa3lloB HEOPraHMYECKHX BEIECTB pPAa3IMYHBIX KIACCOB,
HAONIIO/IEeHNEe W3MEHEHUS OKPACKH HWHIUKATOPOB B PACTBOPAX KHUCIOT H
nienoyeil, n3yuenue B3aumonenctsusa okcuaa menu(ll) ¢ pactBopom cepHoit
KHUCJIOTBL, KHUCIOT C MeETaUlaMH, pEaKUMi HeHTpaau3aluu, IMOoIy4eHUe
HEpaCTBOPUMBIX OCHOBaHHUH, BBITECHEHHWE OJHOTO0 MeTajljla JPYTHMM U3
pacTBOpa CoJM, pelUIeHHE YKCIEPUMEHTANIbHBIX 3a/1au 10 TeMe «Baxnelmue

KJIACChl HCOPraHNUYCCKUX COG,Z[I/IHGHI/If/'I))

[Tepuonuueckuii 3akoH u [lepuonnyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
J.N. Menneneesa. CtpoeHue aToMoB. XuMuueckas cBsi3b. OKHCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIIUN

3.1

IlepBble MOMNBITKM KiIacCU(UKALMM XUMUYECKMX 3jeMeHTOB. [loHstne o
IpyIINax CXOJIHBIX 3JE€MEHTOB (ILEJOYHbIE U LIEJIOYHO3EMEIbHbIE METaJUIbI,
raJloreHbl, UHEPTHBIE ra3bl). DJIEMEHTh, KOTOpble 00pa3yioT aMm@oTepHbIe

OKCHUJbI U TUIAPOKCHUIBI

3.2

Ilepnonnuecknii 3akoH. Ilepuonuyeckas cucTtemMa XMMHMYECKHX 3JEMEHTOB
AWM. MenneneeBa. KopoTkonepuonHas u JJIUHHONEpUOAHAS (OPMBI
ITepuonuyeckoit cucremMbl xumuueckux 31eMeHToB J[.MI. Menaeneena.
ITepuonsl m rpynnsl. @U3HYECKUN CMBICI MOPSAAKOBOIO HOMEpPA, HOMEPOB

nepuoja u rpyImmnsl 3JIEMCHTA




3.3

Crpoenue aTomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB IMepBbIX 20 XUMHYECKHX DJIEMEHTOB
[Tepuonuueckoit cucremsl JI.11. MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO

AJIEMEHTA 10 ero noJyoxkenuro B [lepuoanueckoit cucreme /.M. Menneneera

3.4

3aKOHOMEPHOCTH H3MEHEHUsl pajuyca aTOMOB XUMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TPYyINIaM M IEPUOIAM.
3nauenue [leproanueckoro 3akona u Ileproanyueckoil CHCTEMbBI XMMUYECKUX
SJIEMEHTOB JUIsl pa3BUTHS HAayku W npaktuku. [[.11. MengeneeB — yd€HbIN U

rpaxxiaHuH

3.5

Xumuueckas cBa3b. KoBajeHTHass (TONspHAas U HENOJApHasi) CBA3b.

QHCKTpOOTpI/IHaTeJ'II)HOCTB XUMHYECKUX 3JIEMEHTOB. MlOoHHAasI CBA3b

3.6

Crenenp okuciieHus. OKUCINTEILHOBOCCTAHOBUTCILHEIC peaKkuuu. HpOI_IGCCBI

OKMCJIEHUS ¥ BOCCTAaHOBJICHUS. OKHMCIIMTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKMIM SKCIEPUMEHT: H3y4YeHHE O00pa3loB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THJIPOKCUA ITMHKA C PACTBOPAMHU KHCJIOT U
IesI04ei, MPOBEJEHUE OINBITOB, UILTIOCTPUPYIOIUX TPUMEPHI OKUCIIUTENBHO -

BOCCTAaHOBUTENBHBIX peakuil (TOpeHHe, peaKIuu pa3ioKeHHs, COeIUHEHNUS )

9 KJIACC

Kon

IIpoBepsieMblii J1eMEHT COePKAHUS

BemectBo 1 xumuueckas peakuus. [ToBropenne

11

[Tepuognyeckuii 3akoH. Ilepumonuueckas cucremMa XHMHYECKHUX 3JIEMEHTOB
.M. Menneneesa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajus, KaJbLHUs U UX
COCIMHEHUI B COOTBETCTBUM C IOJOXKEHHEM 3JEeMEHTOB B [lepuogmueckoii

CUCTCMC U CTPOCHHUEM HX AaTOMOB

1.2

Crpoenue BemiecTtBa: BHUbl XUMHYECKOM CBSI3U. THUIBI KPUCTALUIMYECKUX
pelI€ToK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THNA KPUCTAJIIMUYECKOU
pemI€éTKH W BHAA XUMHYECKOW CBs3u. Kiaccudukanus w HOMEHKIATypa
HEOPraHWYECKUX BelIeCTB (MEXAYHAapOAHAsl U TpUBHAIbHAS). XUMUUYECKUE
CBOMCTBA BEIECTB, OTHOCAIIUXCA K Pa3JUYHBIM KJlacCaM HEOPraHMYEeCKUX

COGJIHHCHI/If/i, TFCHCTUYCCKaA CBA3b HCOPraHNMYCCKUX BECIIECCTB




1.3

Knaccudukanus XuMHYECKUX PEAKIUH MO pa3IMYHBbIM NMPU3HAKAM (110 YHCITY
M COCTaBy y4YacCTBYIOIIMX B PEAKIMHU BEIIECTB, O TEIUIOBOMY 3 QeKTy, Mo
M3MEHEHUIO CTeleHEeH OKUCICHHS] XMMHYECKUX AJIEMEHTOB, 0 00paTHMOCTH,
[0 YYacTHIO Karajau3aTopa). OK30- U SHJOTEPMHUYECKHE pEaKLHH,

TCPMOXUMHUYCCKHUE YPABHCHUA. Ilonstue o CKOPOCTH XUMHYECKON pCeaKknuun

14

[Tonste 06 0OpaTHMBIX U HEOOPATHUMBIX XUMHUUYECKUX peaknusx. [ToHsTHe 0
TOMOTEHHBIX M TETEPOreHHBIX peakiusax. I[loHATHE O XUMHYECKOM
paBHOBecuu. DakTOphI, BIUSIONIME HA CKOPOCTh XUMHYECKOH pEaKIUu U

MOJIOXKCHHUEC XUMHUYCCKOI'O PaBHOBCCUS

1.5

OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC pCaKnuu, BJ'IGKTpOHHBII\/’I OanaHc
OKHUCJIMTEIIbHO-BOCCTAaHOBUTEILH OU peaKnuu. CocraBieHue ypaBHeHI/Ifl
OKHCJIIMTCIBHO-BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ C HCIIOJB30BAaHHEM MCETOAA

AIIEKTPOHHOTO Oananca

1.6

Teopus 3MEKTPOAUTUUECKON TUCCOLUALIMU. DIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katuonsl, annonbl. MeXaHu3M IUCCOIMALIMN BEIIECTB C Pa3IMYHBIMU BUJIAMU
XUMHUYECKOU cBs3u. CTenens aucconuanuu. CHUIIbHBIC U C1a0bIe AIEKTPOJIUTHI.
Peakuun noHHOro oOMeHa. YCaoBUS MPOTEKaHMs PEaKIMi HOHHOTO 00OMEHa,
IIOJIHBIE U COKpalICHHbIE MOHHBIE ypaBHEHMs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMI U collel B CBETe MPEACTABICHUM OO0 3IEKTPOJIUTUUECKON

nuccoruanuu. KauecTBeHHbIE peakilui Ha UOHBI. [IoHsITHE O THIPOIHU3E CoNei

1.7

XUMHYECKHH HKCIEPHUMEHT: O3HAKOMJIEHHE C MOJCISIMU KPH CTAIIMYECKUX
PELIETOK HEOPraHWYEeCKUX BEIIEeCTB — METAJJIOB M HEMeTaJUIoB (rpaduta u
ajMasa), CJIOKHBIX BEIIECTB (XJIOPHAA HATPHUS); UCCIEOBAHUE 3aBUCUMOCTH
CKOPOCTH XHUMHYECKOM peakLUuu OT BO3JICHCTBHUSA pa3aM4yHBIX (AKTOPOB;
UCCIICIOBAHNUE  DJIEKTPONPOBOAHOCTH  PAacTBOPOB  BELIECTB, IIpoliecca
JUCCOLMAIMM  KHUCJIOT, IIenod4ed M cojed (BOSMOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPOBEIECHUE OIBITOB, WUIOCTPUPYIOMNX MPU3HAKH
IIPOTEKaHUs PeaKkI1ii HFOHHOro oOMeHa (00pa3oBaHUE OcaiKa, BbIIEIEHUE ra3a,
00pa3oBaHME BOJIbl); OINBITOB, MJUTIOCTPUPYIOLUIMX MPUMEPHI OKUCIUTEIbHO-
BOCCTaHOBUTENBHBIX PEaKIHi (rOpeHue, peakuy pa3aoKeHus, COeANHEHU);
pacno3HaBaHME HEOPraHWYECKUX BELIECTB C IOMOIIBIO KadyeCTBEHHBIX

peaKuHﬁ Ha MOHBI; PCIICHHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranns! u ux COCOMHCHUA

2.1

O6HIa${ XapaKTCpUCTUKA TaJIOICHOB. OcobeHHocTH CTPOCHHA AaTOMOB,

XapaKTCPHBIC CTCIICHU OKHCICHUA. CTpOGHI/Ie u (bI/ISI/I‘IeCKI/Ie CBOMCTBA




MPOCTHIX BEIECTB — TraJIOr€HOB. XUMUYECKUE CBOMCTBAa Ha MpUMEpPE XJopa
(B3auMozeiicTBHE ¢ MeTaJylaMHu, HEeMeTajljlaMu, Iejio4amMu). XJIOPOBOAOPO/I.
ConsiHast KUCIIOTa, XUMHYECKHE CBOWCTBA, TMOJYYEHHE, IPUMEHEHHUE.
[elictBue xjopa M XJOPOBOAOPOJA Ha OpraHU3M 4esoBeka. BaxHeiimme

XJIOPUABI U UX HAXOXACHUE B IIPUPOJAC

2.2

Obmas xapaktepuctuka 37eMeHToB VIA-rpynmbl. OCOOCHHOCTH CTpOSHUs
aTOMOB, XapaKTepHbIE CTeNEeHU OKucIeHus. CTpoeHue U (PU3ndecKue CBOWCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPONHBIE MOIU(PUKAINH
KHUCIOpoAa U cepbl. XUMUUECKUE cBoiicTBa cepbl. CepoBOJOPOII, CTPOCHHE,
¢usnyueckne U XxuMu4eckue cBoicTBa. OKCHUIBI Cepbl KaK IMPEACTaBUTEIH
KHCIOTHBIX OKCHAO0B. CepHasi KUCIOTa, (PU3UUECKUE U XUMUYECKUE CBOMCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KUCIOT U crienuduieckue). XuMHIeCcKue
peaKiuu, JIe)Kallue B OCHOBE MPOMBIIIEHHOTO Coco0a MOMyYyeHusl CepHOi
kuciotel. [Ipumenenne. Conu cepHOM KUCIOTHI, KaYECTBEHHAsI peakius Ha
cynbdaT-uoH. Haxoxaenue cepsl U €€ COEMUHEHUI B MPUpPOE. XUMHUUYECKOE
3arpsi3HEHUE OKPYKAIOLIEH Cpelbl COSNUHEHUSIMU Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHHE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 IPEeIOTBPALLICHUS

2.3

OOmas xapakTepucTuka 31eMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIC CTENEHW OKUCICHUSA. A30T, paclpoCTpaHEHHUE B
npupoze, Gu3nUecKrue U XUMHUIECKUe cBoiicTBa. KpyroBopot azoTa B mpupoe.
AmMmuak, ero (Qu3MYECKMe W XUMHUYECKHE CBOWCTBA, IIOJyYCHUE W
npumeHeHue. Conu aMMOHUS, HX (HU3NYECKHE W XHUMHYECKHE CBOICTBA,
npuMmeHenue. KauecrBeHHast peakiiysi Ha HOHbI aMMOHHUSI. A30THas KUCIIOTa, €&
noJiyueHue, PU3ndecKrue 1 XUMUYECKre CBOICTBA (00IIMe KaK MpeCTaBUTeIIs
Kjlacca KUCIOT U creuuduyeckue). Vcmonp3oBaHWe HHUTPATOB U COJEH
aMMOHHUSI B KaueCTBE MHHEpAIbHBIX YAOOpeHHH. XUMHUUECKOe 3arpsi3HEHHe
OKpY’Karoleil cpeabl COSAMHEHUIMU a30Ta (KHCIOTHbBIE TOKIH, 3arpsi3HEHUE

BO3]lyXa, TOYBBI U BOJOEMOB)

2.4

dochop, amutorpornnbie Moaudukauu Gocdopa, GU3NUESCKHE U XUMHUCCKUE
cpoiictBa. Oxcun docdopa(V) u dochopHas kuciora, (uU3NYECKUE U
XUMHUYECKUE CBOWCTBa, monydeHue. lcnonb3oBanue ¢gocdaToB B KaduecTBe

MUHEpaJbHBIX YA00pEeHU

2.5

Obmas xapaxkrtepuctika 3y1eMeHToB |IVA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCJIEHHUsS. YTIepol, aJUIOTPOIHBIE

MO)II/I(i)I/IKaHI/II/I, pacipoCTpaHCHUC B IIPpUPOICL, (1)I/I3I/I‘ICCKI/IC U XUMHYCCKHEC




cBoiictBa. Ancopbius. Kpyrosopor yriepozaa B npupogae. OKcubl yriepoja,
X (U3MYECKUE U XUMHUYECKHE CBOMCTBA, JICHCTBHE HA KHUBBIC OPraHHU3MBbI,
MOJIYYCHUE U PUMEHEHHUE. DKOJIIOTUYECKHU e TPOOJIEMbI, CBS3aHHBIC C OKCHUIOM
yraepona(lV); rumoresa rino0anbHOrO0 TOTEIUICHUS KIMMAaTa; MapHUKOBBIM
a¢dekT. YrompHas KUACIOTa W €€ CONMM, UX (PU3NYECKHEe U XUMHUYECKHE
CBOMCTBA, MOJIyYCHUE U TIpHUMeHeHrne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnons3oBanrue kapOOHATOB B OBITY, MEIUITMHE, IPOMBIIILIEHHOCTH U

CEJILCKOM X039 CTBE

2.6

[TepBoHavabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHECHUSX
yriepoga (MeTaH, 3TaH, ATUJICH, ALETUJIEH, STaHOJ, TIUIEPHH, YKCYyCHas
kucnoTa). MIx coctaB u xummuueckoe crpoenue. l[loHsitue o Ouonormyecku
BAXKHBIX BEIECTBAX: JXKUpPax, O€lKax, yrieBoJax — U HUX POJH B KU3HU
yejaoBeKa. MaTrepualibHOE€ €IUHCTBO OPraHWYECKUX W HEOPraHWYEeCKHUX

COEIMHEHUN

2.7

Kpemnuii, ero ¢usuueckue U XUMHYECKHE CBOMCTBa, IOJIy4YeHHE U
npumeHenue. CoeanHeHUs KpeMHHs B npupoje. O0mue npeacTaBieHuss 0o
okcune kpeMuus(1V) u kpemuueBoit kuciore. CUIUKATBI, UX UCIOJIb30BAHUE
B ObITy, MeAMIIMHE, MPOMBIIUIEHHOCTH. BakHeillme cTpouTeabHbIE
MaTepHasibl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. [IpobiieMbr
0€30MacHOr0 WCIOIb30BAHMS CTPOUTEIHHBIX MAaTEpUAjOB B TTOBCEIHEBHOMN

KHU3HU

2.8

XUMHYECKUN IKCIEPUMEHT: U3yueHHe o0pa3lloB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCJIOTHI; MPOBEACHNE KaUeCTBEHHBIX peaKlUi Ha XJIOPU/I -
MOHBl M HaOJIIOJICHHE NPU3HAKOB UX MPOTEKaHMs; ONbITHI, OTpa’karollue
¢u3nyecKkre 1 XMUMUYECKHE CBOMCTBA raJlOr€HOB U UX COETMHEHUH (BO3MOXKHO
UCIOJb30BAaHUE BUAECOMATEPUAJIOB); O3HAKOMJIEHHE ¢ oOpa3laMH XJIOpHUA0B
(ranoreHuI0B); O3HAKOMJIEHME C o0pa3laMu cepbl U €€ COeIUHEHUSIMHU
(BO3MOXHO HCIIONb30BAaHUE BHJEOMATEpHANIOB); HaOMI0IEeHHEe Mpolecca
oOyTJIMBaHUs caxapa Ioj JACHCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI;
M3y4eHUE XUMUYECKUX CBOMCTB pa30aBiICHHOMN CEpHOI KUCIOTHI, IPOBEACHUE
KayeCTBEHHOM peakuuu Ha CcyiabdaT-uoH U HaOJII0ACHHME INpu3HaKa eé
MPOTEKaHUs; 03HAKOMJIEHH € C PU3NUYECKHMHU CBOMCTBaMH a30Ta, (hocdopa u ux
COeMHEHNH (BO3MOXKHO MCIIOJIb30BAaHUE BHUAEOMATEpHUAJIOB), oOpa3namu
a30THBIX U QochOopHBIX yIoOpeHuil; moryuyeHue, coou paHue, paco3HaBaHue
U U3yYEHUE CBOMCTB aMMHaKa; IPOBEJECHNE KAUYECTBEHHBIX PEAKLIUN Ha HOH

dAMMOHHS H (bOC(I)aT-I/IOH U HU3Y4YCHHUC TIPU3HAKOB HX IIPOTCKAHUA,




B3aUMO/ICHCTBH € KOHI[EHTPUPOBAHHON a30THON KUCIIOTHI C MEJbIO (BO3MOMXHO
UCIOJb30BAaHUE BMJIEOMATEPUANIOB); M3yUEHHE MOZEIEH KPUCTAIIIMYECKHX
pemérok anmasza, rpadurta, (QyiIepeHa; O3HAKOMJEHHE C IPOLECCOM
a7copOIMKM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM
MIPOTHBOrasa; MojlyueHue, cooupaHue, pacro3HaBaHHE U U3yUEHHE CBOWCTB
YIJIEKUCIOro rasa; MpOBEIEHHWE KaueCTBEHHBIX peakUuid Ha KapOoHaT- U
CUJIMKAaT-UOHbl U M3y4yeHHE NPHU3HAKOB HX IPOTEKAHMS;, O3HAKOMIIEHHE C
MPOAYKIHEN CHUIIMKATHON IPOMBIIUIEHHOCTH; PELIEHUE YKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BaxHelIne HeMeTaIbl U UX COEIUHEHUI)

MeTaniel U uX COCOAUMHCHUA

3.1

OO01as XxapaKTepUCTUKA XUMHUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHHUH
ux noyioxkeHus B llepuoamyeckoil cucreme Xumuueckux siaemeHTtoB J.U.
MenneneeBa u crpoenust aToMoB. CTpoeHHE METaIOB. MeTanandeckas CBsI3b
U METAJUIMYECKas KpUCTAUIMYECKass pelETKa. DJIEKTPOXUMUYECKUN Pl

HaIpsHKEHUI METalIoB

3.2

dusnueckue 1 XuMU4ecKre cBoicTBa MeTalioB. O01Me crnocoObl MOTy4deHHs
MmeTtasuloB. IToHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aILUTHI UX OT
koppo3uu. CriaBsl (CTanb, Yyr'yH, JI0paTlOMUHUI, OpOH3a) U UX MPUMEHEHUE

B 6I>ITy W IPOMBIIIIJICHHOCTH

3.3

[lenounsle MeTayIbl: MojoXkeHue B Ilepuonnyeckoil cucreMe XUMHUYECKUX
anemenToB J[.M. MeHeneeBa; cTpoeHUE UX aTOMOB; HAXOKJIECHUE B IIPUPO/IE.
dusnueckue 1 XMMUUYECKUE CBOWCTBA (Ha IpuMepe HaTpus U Kaus). OKcHIbI
U TUAPOKCHUIBI HaTpus U Kamud. [IpuMeHeHue IenodyHbIX METauIoB U X

COeIMHEHUN

3.4

IlemouHo3eMenbHBIE METaIIbl MarHui W KaJdbLMH: TOJOXKEHHE B
Ilepuonnueckoit cucreme xumuueckux odaementoB J[I.M. Menneneesa;
CTPOCHHE UX ATOMOB; HaXoxkjaeHue B npupoae. Ousznueckue u XUMUYECKUE
CBOMCTBAa MarHus W Kajblius. Baxuelmme coequHEHHs Kablus (OKCHI,

TUAPOKCU, COH ). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHCHUS

3.5

Amomunuii: nonoxxernue B [lepuonuyeckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB
J.1. MenpeneeBa; CTpo€HUE aTOMa; HaXOXJECHHE B mpupoje. Puznueckue u
XUMHUYECKHE CBOWCTBa amioMuHUA. AMdoTepHbIE CBONCTBA OKcHIa U

THAPOKCHU A aTIOMUHUSA

3.6

Keneszo: nonoxenue B [lepuoanueckoit cucreme XuMuueckux 3yemMeHToB . 1.

MCHI[GJICGB&; CTPOCHUC aTOMa; HAXOXIACHUEC B MNPUPOAC. du3znyeckue Hu




XHUMHUYECKUEe cBOMcTBa xene3a. Okcuubl, ruapokcuanl u comu xenesa(ll) u

xene3a(lll), ux cocra, cBoiicTBa U OJTy4eHUE

3.7

XUMHUUYECKHM HKCTIEPUMEHT: 03HAKOMJIEHUE ¢ 00pa3iaMi METAIJIOB U CILJIaBOB,
X (pU3MYEeCKMMU CBOMCTBAMU; U3yUEHHE PE3yJIbTAaTOB KOPPO3HH METAJIIOB
(BO3MOXHO HCII0JIb30BAHHUE BUJIEOMAaTEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICUCTBUSL OKCHJA KaJbllMd ¢ HATpUs C BOJOM (BO3MOXKHO
WCIIOJb30BaHUE BUACOMATEPHUATIOB); UCCICAOBAHUE CBOMCTB >KECTKON BOJBI;
mpolecca TOpPEHUs JKelle3a B KHUCIOpoae (BO3MOXHO HCIIOJIh30BAHHE
BHJICOMATEPHUAJIOB); TPU3HAKOB MTPOTEKAHKS KAYECTBEHHBIX PEaKIINil Ha HOHBI
(Maruusi, Kanblus, aaroMuHus, uHKa, xenesa(ll) u xemesa(lll), mexu(ll);
Ha0II0ZCHNE U OMUCAaHKE MPOIECCOB OKPAIIMBAHUS IIJIAMEHU MOHAMH HATPUS,
Kalmusg W Kaiablus (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHAJIOB);
ucciiefioBanre aM(pOTEepPHBIX CBOMCTB TMJIPOKCHA AIOMUHUS U TUIPOKCUIA
LMHKA; PellIeHNEe 3KCIepUMEHTaIbHBIX 3a/1a4 110 TeMe «BakHeiline MeTaisl

1 UX COCOAUHCHU)

XuMus ¥ OKpyKarolasi cpena

4.1

HoBbie Matepuanbl u TexHosnoruu. Bemiectsa 1 MaTepuaibl B TOBCEIHEBHOM
YKU3HU YelIoBeKa. XUMUsS U 310poBbe. be3onacHoe ncnoab30BaHNue BEIECTB U
XUMHYECKUX peakuuid B ObITy. [lepBas moMoms Ipu XUMHYECKHX OXKOTrax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ IKOJIOTMYECKOW  TIpaMOTHOCTH. XHUMHUYECKOE  3arps3HEHHE
okpyxatoteit cpenst [1/IK. Pons xuMuu B pelieHnr 3KOI0rHYecKuX MpooieM.
IIpuponHble MCTOUYHMKH YIJIEBOAOPOJOB (Yrojib, IPUPOIHBIM Tra3, HE(Th),

MPOAYKTHI UX MepepaboTKH, UX POJIb B OBITY U MIPOMBIIIJIEHHOCTH

4.3

XUMHUYECKUM IKCIIEPUMEHT: U3yUueHHe 00pa31i0B MaTEPUAJIOB (CTEKIIO, CIUIABBI

METaJIJIOB, IOJIMMEPHbIE MaTepHaIbl)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOIM OEPA3OBATEJIBHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NpoBEPsIEMOro
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeAMETHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI 0CBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

0 T03HAaBAEMOCTU SBJICHMH MPHUPOABI, MOHHUMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHUYECKOW HayKU KaK 00J1aCTH COBPEMEHHOI'0
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIeH KyJIbTYpBhl U IPAKTHUECKOMN
JEATEIbHOCTU YeJIOBEKa B YCIOBUSX COBPEMEHHOIO OOILECTBA;

IMOHMMAaHHE MECTAa XUMHU CPCAU NPYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHbBIX MCTOAAX IMO3HAHHA, B TOM YU CJIC SKCIICPUMCHTAJIbHBIX U
TCOPECTUIYCCKUX MCTOHAAX MCCICAOBAHHA BCIICCTB U UIYUYCHUA
XUMHNYCCKHUX peaxuuﬁ; YMCHHUE HCIIOJIB30BaTb MOACIM  JJIA

OOBSICHEHHSI CTPOCHUSI aTOMOB U MOJIEKYJT

1.3

0 cepax mpodeccrnoHaNbHON AEATEILHOCTH, CBSI3AHHBIX C XUMHUEH
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKECHUSIX
XUMHYECKON HayKH, YTO MO3BOJHUT OOYYAIONIMMCSl paccMaTpUBATh
XUMHIO Kak cdepy cBoeil Oyaymeidl mpodeccnoHambHON
NESITEIBHOCTH M C/AeNiaTh OCO3HAHHBIM BBHIOOP XUMHH Kak
npoUIbHOrO MpenMeTa Npu IMepexoAe Ha YpPOBEHb CpeaHEro

obmrero oOpasoBaHus

Bnagenue cumcremMod XMMHUUYECKHX 3HAHUU U YMCHUC IIPHUMCHATDH

CUCTCEMY XUMHYCCKUX 3HaHPII>i, KOTOpas BKIOYAaCT:

2.1

BaXXHCHUIIINE XHUMHUECKHE IOHITHS: XUMHWYECKUH 3JICMCHT, aTOM,
MOJIEKyJIa, BEIECTBO, IPOCTOE U CIOKHOE BELIECTBO, OJHOPOIHAS U
HCOAHOPOJHAsA CMECb, OTHOCUTCJIIbHBIC aTOMHAA W MOJICKYJIApHAd
MAacCChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KUCIOTa, OCHOBAaHHUE, COJIb (CpeaHss), XUMHUYecKas
pCaKknus, pEeakKmunu COCAWHCHUA, PCAKIUN PA3JIOKCHUA, PCAKIUN
3aMelIeHUs, peakuu oOMeHa, TerioBor 3((eKT peakiuu, 3K30- U
AHJIOTEPMUYECKHE PEAKLMU, PACTBOP, MaccoBas 101 XMMHUUYECKOIO

OJICMCHTAa B COCOAMHCHHNH, MaccoBass o041 W MOPOLCHTHAA




KOHIICHTpALIKs BEIECTBA B PACTBOPE, AP0 aTOMa, HIIEKTPOHHBIN CIIOH
aToMa, aTOMHas OpOUTalb, paJHyC aToMa, BaJEHTHOCTb, CTENEHb
OKHCTICHUS, XUMHUECKas CBS3b, SJIEKTPOOTPUIATEIBHOCTD, OIS PHAS
Y HENoJsipHasi KOBaJCHTHAsl CBsI3b, MOHHAS CBS3b, METaJUIMYECKas
CBsI3b, KPUCTAJUTMYECKAS pelI€TKa (aATOMHAsI, HOHHAS, METAJTHYECKas,
MOJIEKYJISIpHAsT), NOH, KaTHOH, aHUOH, AJIEKTPOIUT M HEIJICKTPOJIUT,
AIIEKTPOJIUTHYECKAs] JTUCCOLMALIMS, PEAKIMd HMOHHOrO OOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKUCIUTENb U
BOCCTAHOBHUTENIb, OKHCIIEHHE U BOCCTAHOBJICHHUE, DJIEKTPOIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE PEaKIIHH,
CKOpPOCTh XHMHUECKOW peakiuu, katamusatop, I[IJIK, kopposus

MCTAJJIOB, CIIJIaBBI

2.2

OCHOBOIOJIAralolIMe 3aKOHbl XUMHM: 3aKOH COXPaHEHHUs Macchl,
nepuonnueckuii 3akodH .M. MenjeneeBa, 3aKOH TOCTOSIHCTBA

CcoCTaBa, 3aKOH ABOFaI[pO

2.3

TEOPUM  XUMHUHU:  aTOMHO-MOJIEKYJISIpHas  TE€OpUs,  TEOpHs

3JIEKTPOJIMTUUECKOU T CCOLMAIIUT

Branenue ocHOBaMU XMMHYECKOW IPAMOTHOCTH, BKJIFOYAOIIEH:

3.1

YMEHHME TPaBUJIBHO HCIIOJIb30BaTh M3YyYEHHBIE BeELIeCTBa U
MaTepuanbl (B TOM 4YMCIE€ MUHEpaJbHbIE yIOOpeHHs, METalsibl U
CIUIaBbl, MPOAYKTHl IEpepadOTKU  MPUPOAHBIX HCTOYHUKOB
YII€BOJOPOI0OB (YTJisi, IPUPOIHOTrO ra3a, He()TH) B OBITY, CEIbCKOM
XO3sIiCTBE, Ha IIPOU3BOACTBE M I[OHUMAHUE 3HAYECHUS >KUPOB,
OenKoB,  YIJIEBOAOB  JUII ~ OpraHu3Ma  4YeJIOBEKa;  YMEHHe
IPOrHO3UPOBATH BIMSHUE BEIIECTB U XMMHUYECKHX IPOIECCOB Ha

OpraHu3M YelOBeKa U OKPYKAIOIIYI0 IPUPOIHYIO CPEIy

3.2

YMCHHC UHTCTPUPOBATH XUMHUUCCKUEC 3HAHUA CO 3HAHUAMU JAPYIrUX

y4eOHBIX MTPEAMETOB

3.3

HaJIM4Ke ONbITa PabOThI C Pa3IMUYHBIMU UCTOYHHUKAMH HH(OpMAIIU
0 XUMUHU (Hay4yHas W HAy4HO-TOMYJISipHAs JIUTEpaTypa, CIOBApH,

CIPaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLCHUBATH I/IHq)OpMaHI/IIO O BEHIECTBAxX, HUX
MMPEBPAIICHUAX u MNpaKTUICCKOM INPUMCHCHUHU n YMCHUC

HCII0JIb30BaTh €€ JJIs pecHuA yLI€6H0-HO3HaBaTCJ'ILHBIX 3aJda4




Brnagenue ocHoBaMu MOHSATHHHOIO arIapata U1 CHUMBOJMYCCKOI'O

S3bIKa XMUMUU TSI COCTaBIEHUS (POPMYIT HEOPTraHUYECKUX BEIIECTB,

4 YpaBHEHUN  XUMHUUYECKUX PpEAKIIMH; OCHOBAMM XHUMHUYECKOU
HomeHkaTypsl (IUPAC u TpuBuanbHOIN)
YMeHne oObSICHATh CBS3b MOJIOKEHHS dieMeHTa B [lepuoanueckoit
CUCTEME C YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
5 XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsl sapa, OOIIee YHCIo
AJICKTPOHOB), paCHpeNesICHHEM 3JICKTPOHOB IO SHEPreTHUYCCKUM
YPOBHSIM aTOMOB TI€PBBIX TPEX MEPUOIOB, KATHsI ¥ KaTbIUs
[IpencraBienne O NEPUOAUYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHYECKUX 3JIEMEHTOB (paJiyc aTOMa, 3JIEKTPOOTPULIATENbHOCTD),
6 IOPOCTBIX W CJOXKHBIX BELIECTB OT IIOJOKEHHUSI D3JIEMEHTOB B
[lepuoanueckoil cucreme (B MadblXx IepHOAaX U TJABHBIX
MOJATPYIIAX) U SJIEKTPOHHOT O CTPOSHUS aTOMa
7 YMeHue kiiaccu PUIMpoBaTh:
7.1 XUMUYECKHUE IJIEMEHThI
7.2 HEOpraHW4EeCKUE BEIEeCTBA
7.3 XUMUUYECKUE peaKIuu
8 YMeHue onpenensiTh:
81 BAJICHTHOCTb W CTENEHb OKUCICHUS XUMHUYECKUX IJIEMEHTOB, 3apsi
' MOHA
8.9 BHUJI XMMHYECKON CBS3M M THUI KPHUCTAJUTMYECKOH CTPYKTYpHI B
' COEJIMHEHHUSX
8.3 XapakTep Cpelbl B BOJHBIX paCTBOpaXx BEIIECTB (KHCIIOT, OCHOBAaHUH)
8.4 OKHUCJIMTENb U BOCCTAHOBUTEIh
9 YMenue xapakTepu3oBaTh GU3MUECKHUE U XUMHUECKUE CBOMCTBA:
IOPOCTBHIX BEUIECTB (KUCIOpPOI, O30H, BOAOPOH, Trpadur, ammas,
9.1 KpeMHHuH, a3or, Qocdop, cepa, XIop, HATPUH, Kaauil, MarHui,
KaJIbIIU, TFOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YMCII€ WX BOJHBIX PAacCTBOPOB (BOJA,
9.9 aMMHAK, XJIOPOBOJIOPOJ, CEPOBOAOPOJ, OKCHUABI U THUAPOKCHJIBI

metauioB |-11A rpynmn, amomunus, meau (1), muaka, xeneza (Il u

I11), oxcuas! yraepoza (11 u 1V), xpemuus (1V), azota u dpocdopa (111




u V), cepot (IV u VI), cepHucras, cepHasi, a30THCTas, a30THasd,

docdopHas, yrojapHas, KpeMHHUEBAs KUCIIOTAa U UX COJIH)

MPOTHO3UPOBAaTh MW  XapaKTepU30BaThb CBOMCTBA BEILIECTB B

3aBUCUMOCTH OT HUX COCTaBa M CTPOCHH:A, MIPUMCHCHHUEC BCIICCTB B

33 3aBUCUMOCTH OT WX CBOHCTB, BO3MOXHOCTh TPOTEKaHUs
XUMHYECKUX MPEBPAIICHUHN B PA3IUYHBIX YCIOBUSIX
10 YMeHHe cOCTaBISTh MOJICKYJISIPHBIC U HOHHBIC YPaBHEHUS PEAKIIHIA,
B TOM YHCIIE:
10.1 peakiii HoHHOro oOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAaHOBUTEIBHBIX PEAKITUN
103 WUTIOCTPUPYIOMIUX XAUMHYECKHE CBOWCTBA HM3YYEHHBIX KIJIACCOB
' (Tpymnm) HeOpraHM4EeCKHUX BEIIECTB
104 MOJITBEPIKAAFO X TeHETHYECKYIO B3aMMOCBSI3b MEXKy HUMU
11 YMeHue BBIYHCIATD (IPOBOAUTL PACUETHI):
111 OTHOCHTETFHYI0O MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl BEIIECTB,
' MacCCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTa B COCTUHEHHUH
11.2 MacCOBYIO J0JIIO BEILIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00bEM ra3oB
114 [0 ypaBHEHUSM XUMHYECKHX DPEaKIHid U HAXOAUTh KOJIUYECTBO
' BEIIECTBA, 00hEM M MACCy peareHTOB MJIM MPOJTYKTOB PEaKIuu
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJaMH HAy4YHOTO T[O3HaHUA (HaOmoneHue,
121 U3MEpEHHUE, SKCIIEPUMEHT, MOICITMPOBAHKE) IIPH U3yYSHHUH BEIESCTB
' U XAMWYECKUX SIBJICHUU; yMeHHEe C(hHOpMyIHpOBATh MPOOIEMYy U
MPEAJIOKHUTD ITyTH €€ PeIICHHS
122 Oe3omacHOi pabOThl ¢ XMMHYECKUMHU BEIIECTBAMU, XUMHYECKOU
' MOCYZI01 1 TabOopaTOpHBIM 000PYTIOBAaHUEM
npaBUIaMu 6e30MmacHoro oOparieHus c BEILIECTBAMH,
UCIIOJIb3YEMBIMHU B TTOBCEIHEBHOM JKU3HU, TPAaBUJIAMH TTOBEIACHUS B
123 HemsiX COepeKeHHS 370POBbS M OKPYXKAIOMIEH TMPUPOIHON CpPEIbI;

MMOHMMaHue Bpena (0macHOCTH) BO3JEHCTBUS Ha KMBBIE OPraHU3MBI
onpeaenEHHBIX BEIIECTB, CII0c0o00B YMEHBILECHUS Hu

MpeAOTBpAILICHUA UX BPSCAHOI'0 BO3 /] eliCcTBUSA




13

Hanuuwne MPAaKTHUYCCKNX HABBIKOB IIJIAHUPOBAHUA WU OCYLICCTBIICHUSA

CICAYIOIUX XUMHYCCKHUX SKCIICPUMCHTOB!

131

HN3YUYCHHUC u OIIKMCAaHUC (1)I/I3I/I‘I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHUC C (bI/I3I/I‘-IeCKI/IMI/I U XUMHWYCCKHUMU ABJIICHUAMU, OIIBITHI,

WJUTIO CTPUPYIOILIKE MPU3HAKU TPOTEKAHUS XUMUUECKUX PEAKLINI

13.2

W3YyYCHHUE CIIOCOOOB pa3/ieeHns cMecei

13.3

MOJIYUCHUC KHUCIIOpOda W HU3YYCHUC CTO CBOP’ICTB; MOJIYyYCHUC
BOOOpOAa U U3YyYCHUEC €TI0 CBOﬁCTB; IMOJIYYCHUC YTJICKHUCJIOTO I'a3a U
HU3YUYCHHUC C€Iro CBOI>'ICTB; MMOJIY4YCHUC aMMHUAKa MW H3YUCHUEC CTO

CBOMCTB

134

MIPUTOTOBIIEHUE PACTBOPOB C OMNPEIEIEHHON MacCOBOM JOJIEN

paCTBOpéHHOFO BCIICCTBA

135

OpUMEHEHHE  WHIUKATOpOB  (JakMyca,  METWJIOpaHXka U
denondTanenna) A onpeAeNeHusl XxapakTepa Cpelasl B pacTBOpax

KHUCJIOT U LIeJI0YEN

13.6

UCCIICIOBAHUE U OIHMCAaHUE CBOMCTB HEOPraHMYECKUX BELICCTB
Pa3IMYHBIX KJIACCOB; U3Y4YECHUE B3aUMOICUCTBUSA KUCIIOT C METAJUIAMU,
OKCHJIJaMM  METAJJIOB,  pPACTBOPUMBIMA M HEPAaCTBOPUMBIMHU
OCHOBAHMSIMHM, COJIIMHU; IOJyYEHHE HEpPaCTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOIO MeTajula JpYyrMM U3 pPacTBOpa COJIH;
UCceoBaHne aM(OTEPHBIX CBOWCTB THUIPOKCHJIOB ATOMHUHHS U

HUHKA

13.7

PEHICHUC SKCIICPUMCHTAJIbHBIX 3a/1da4 I10 TEMAM: «OCHOBHBIE KJIACCHI
HCOPraHN4eCKuXx COCHHHGHHﬁ)); «BJIGKTPOJII/ITI/I‘-IGCKE[?I
Jucconuanus», «Baxueiie HeMETaIldbl U HX COCOAUHCHUSA ),

«BaxxHen1me MeTaluIbl U UX COEINHEHUI

13.8

XAMHYECKHE  OKCIICPUMEHTBI,  HUTFOCTPUPYIOIIUE  MPH3HAKH
POTEKAHUS peaKlnii MOHHOTO OOMEHAa; KaueCTBEHHBIC PEAKINHU Ha
MPUCYTCTBYIOIIUE B BOJIHBIX PAacTBOPax MOHBI XJIOPHI-, OpOMHI-,
wonun-, cyiabdar-, Qocdar-, kapOOHAT-, CHIMKAT-AaHHUOHBI,
TUAPOKCH]I-UOHBI, KATHOHBI aMMOHUSI, MArHUS, KJTBITHS, ATFOMIHIS,

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

14

VYwmenue:




MMpCaACTABJIATh PE3YyJIbTaTbl JOKCIICPUMCHTA B (bopMe BBIBOJIOB,

14.1 JIOKa3aTeNIbCTB, rpa)MKOB M TAOJMII M BBIABJISATH IMIUPHYCCKUC
3aKOHOMEPHOCTH
yCTaHAaBIUBAaTh  CBSI3M  MEXKAY  pealbHO  HAON0JaeMbIMU
14.2 XUMUYECKUMHU SIBJICHUSMH M TPOLECCAMU, NPOUCXOMASIIUMHU B

MaKpo- ¥ MUKPOMUPE, O0BSICHSITh MPUIHHBI MHOT'000pa3H st BEIECTB




INEPEYEHD 9JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 [lepBoHaUaNIbEHBIE XUMUUECKHE TTOHSTUS
11 UYucTele BemecTBa 1 cMecd. CriocoObl pa3ecHus cMecei
15 ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHMBOJBI XUMUYECKHX
' 31eMeHTOB. [IpocThie U CII0KHBIE BELECTBA.
13 Xumnueckass Qopmyna. BalleHTHOCTP aTOMOB XHMHUYECKHUX JJIEMEHTOB.
' CrerneHb OKUCIIEHUS
3aKkOH IOCTOSIHCTBA cocTaBa BellecTB. OTHOCHTENbHAasT aTOMHas Macca.
14 OTHocuTeNbHAsI MOJIEKYJIIpHas Macca. MaccoBas 105151 XMMHUYECKOI O 3JIEMEHTa
B COEJMHECHUU
L5 KommyectBo BemectBa. Moab. MossipHas mMacca. MoJsipHbli 00BEM Tra3oB.
' B3anMocBs3b KoaMuecTBa, MacChl M UUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 ®uU3nUeCKrEe U XUMUUYECKHE SIBJICHUSI. XMMHUYECKas pEaKIUs U €€ NPU3HAKH.
' 3aKOH COXpaHEHHS MAacChl BEIIECTB. XUMHUECKHE YPAaBHEHUS
5 [Tepuognueckuit 3akoH u Ilepuoanueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
JA.U. MenneneeBa. CTpoeHue aTOMOB
[lepuoanueckuii 3akoH. Ilepmoamyeckass cucreMa XHMHYECKUX 3JIEMEHTOB
2.1 J.N. Menneneesa. Ilepuonsl u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO
HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIBI 3JIEMEHTA
Crpoenne atoMoB. CocraB aTOMHBIX sifep. M3oTonbsl. Dnekrponsl. CTpoeHue
2.2 AJIEKTPOHHBIX 000JI0YEK aTOMOB TMepBbBIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuoguueckoii cucremsl .M. MenneneeBa
3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBbIX TPEX
NEepUoJOB, Kalus, Kajblus (paamyca aToMOB, 3JEKTPOOTPHUIATEIBHOCTH,
2.3 METAJJIMYECKUX W HEMETAJUIMYECKUX CBOWCTB) M UX COCIMHEHUH B
COOTBETCTBMM C IIOJIOKEHHEM »3ijeMeHTOB B llepuonmueckoit cucreme u
CTPOEHUEM UX ATOMOB
3 CtpoeHue BemecTBa
Xumuueckast cBsi3b. KoBaneHTHas (monsipHass W HEMOJSpHasi) CBS3b.
3.1 DJIEKTPOOTPUIATEIBHOCTh ~ XUMUYECKUX  AJeMEHTOB. MoHHas  cBA3b.
Mertannuueckas CBSI3b




3.2

Tunbl KpUCTAJUIMYECKUX pEmETOK (aToOMHas, HWOHHAs, MeTauTnyecKas),
3aBUCHMOCTh CBOWCTB BEIIIECTBA OT THUIIA KPUCTALIMYECKON PEIIETKU U BUIA

XUMUYECKOUN CBI3U

Baxneiiiue npenctaBuTeld HEOpPraHWYecKux BellecTB. Hemertamnsl U ux

COCAMHCHU. Mertanisl ¥ UX COCAMHCHUA

4.1

Knaccudukanus m HOMEHKJIaTypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(comeobpasyromiue: OCHOBHBIE, KHUCJIOTHBIE, aMmdorepHbIe) u
HecoJieoOpa3yrolMe; OCHOBaHMM (UIENIOYM W HEPacTBOPUMbBbIE OCHOBAHUA);
KUCIOT (KUCIOpOJCOo/epkKalMe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJIel (CPEeIHUX U KUCIIBIX)

4.2

duznyeckue W XUMHUYECKHE CBOMCTBA MNPOCThIX BCHICCTB-HEMETAJIJIOB!

BOJIOPO/1a, XJIOpa, KUCIOPOAa, CEphl, a30Ta, pocdopa, yriaepona, KpEMHHUS

4.3

duznyeckre ¥ XUMHUYECKHE CBOMCTBA MMPOCThIX BCHICCTB-MCTAJIOB: JIMTHUA,
HaTpusd, Kajiusa, Maravs U KaJibliys, aJJIOMUHUS, KCJIC3a. aﬂeKTPOXI/IMI/I‘-IeCKI/Iﬁ

Al HAIPSKEHUM METALIIOB

4.4

du3nyecKkue U XMMHUYECKIE CBOMCTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJJIOB!

XJIOPOBOZIOPOJIA, CEPOBOIOPOA, AMMHUAKA

4.5

dusnvecKkue ¥ XMMHYECKHE CBOMCTBA OKCHIOB HemetaisioB: cepel (1V, VI),
asora(ll, 1V, V), dochopa(lll, V), yrnepoma(ll, 1V), xpemuus(1V). Iloxyuenune

OKCHIA0B HEMCTAJIIIOB

4.6

Xumnyeckue cBoiictBa okcuaoB: MetauioB |A-IIIA rpynn, munka, memu(ll) u

xenesa(ll, 111). TTonydenre OKCHI0B METAILIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBAHUM M aM(OTEPHBIX THIPOKCUIOB (Ha IpUMepe
THJIPOKCHJIOB aJIIOMUHUS, JKene3a, LuHKa). [lomyuyeHue ocHOBaHUIl WU

aM(OTEepHBIX THAPOKCHIOB

4.8

OO6mume XuMUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOM,
CEpPHUCTOM, CEpHOH, a30THOH, POCPOPHOH, KPEMHHEBOM, yroiabHOi. OcobbIe
XMMHWYECKUE CBOMCTBA KOHIICHTPUPOBAHHOM CEpPHOM M a30THOM KHCIOT.

[Tony4yenue kuciot

4.9

OO01mme XMMUYECKHe CBOKMCTBA cpeaHuX cojiei. [Tomyduenue coeit

4.10

[Tonyuenue, cobupaHue, paclio3HaBaHWE BOJOPOJA, KHUCIOPOaA, aMMHAaka,

YTJIEKUCIIOTO ra3a B JabopaTopuu

411

[TonyyeHnue amMmmuaka, CEpHONW U a30THOW KHCIIOT B IpOMBINILIEHHOCTH. O011me

CITOCOOBI MMOJIy4CHUA MCTAJIJIOB




412

I'eneTnueckas cBs3b MCKAY KilacCaMH HCOPraHNYCCKUX COEIUHECHUMN

XUMHUYECKUE PEAKLIMHT

5.1

Knaccudukanus XuMU4ecKiX peakiuil o pa3iMyHbIM IPU3HAKAM: 110 YHUCITY
COCTaBy YYacTBYIOIIMX B pEaKUUU BEILECTB, MO TerjioBoMy 3¢ dekTy, Mo

W3MCHCHUIO CTEIICHEH OKHCICHHS XUMHYSCKUX 3JIEMEHTOB

5.2

TenmoBoli 3PPeKT XUMHUYECKOW peakIui, TEePMOXUMHUYECKHUE YpaBHEHUSI.

OK30- " OHAOTCPMHUYICCKUC PCAKIIUU. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

5.3

OKHCIUTENPHOBOCCTAHOBUTENbHBIE PeaKIMU. OKHUCIUTENN U BOCCTAHOBUTEH.
[Ipomieccel  OKMCIEHHMST M BOCCTAHOBJIEHHSA.  OJIEKTPOHHBIM  OajaHC

OKHCIUTEIbHOBOCCTAHOBUTEILHOM pCakun

5.4

Teopus >nekTponuTUYECKON auccornanuu. KaTnoHsl, aHMOHBI. DJIEKTPOJIUTHI

H HCOJICKTPOJIUTHI. CuibHbIE U c1a0bIe QJICKTPOJIUTHI. CreneHn Juccounanuu

5.5

Peaknm monHoro oOMeHa. Y ClIOBUsI MIPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,

IIOJIHBIE ¥ COKPAIEHHBIE HOHHBIEC YPAaBHEHUS PEAKIUI

XuMHs 1 OKpy>Karouias cpena

6.1

BemectBa M Marepuanbl B MOBCEIHEBHOM >KM3HU YeloOBeKa. be3omacHoe
UCIOJIh30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B 1abopaTopuu u OBITY.

HepBaﬂ MMOMOIIB IMPU XUMHUYECCKHUX OKOrax U OTPaBJICHUAX

6.2

XUMHYECKOe 3arps3HEHHE OKpYXKaromied cpenbl (KUCIOTHBIE —JTOXKIH,
3arpsi3HEHHE TMOYBBI, BO3AyXa M BOJOEMOB), CIOCOOBI €ro MpeaoTBpAIICHHS
[MpenenbHas monyctumass koumentpanus BemiectB (I1JIK). Poms xumuum B
pEIICHUH DKOJOTHYECKUX TpoOsieM. YCWIeHHe TMapHuKkoBoro 3d¢dekTa,

PaspymeHue 030HOBOI'o CJI0sA

6.3

IIpumenenue cepsl, a3ota, Gpocdopa, yriepoaa, KpeMHUS U UX COEAUHEHUH B
ObITY, MeAMLMHE, IMPOMBIIUICHHOCTH M CEJIbCKOM Xo3siiicTBe. IlpumeHeHue
METAJIJIOB M CIUIABOB (CTallb, YyTyH, AIOPAJIOMHUHUNA, OpoH3a) B OBITY H
IPOMBILIEHHOCTH UX coeAMHEHUH. [IoHsTHE 0 KOPPO3UH METaJIOB, OCHOBHBIE

CoCcOObI 3aIUTHI KX OT KOPPO3UU

6.4

[IpuponHble HMCTOYHUKU YIJIEBOAOPOJAOB (yroyib, HNPUPOIHBIA Ta3, HE(PTh),

IPONYKTHI UX MepepaboTKH (0€H3UH), X POJIb B OBITY U IPOMBIIIJIEHHOCTH

6.5

[TepBoHauaIbHBIC TIOHATHS OO0 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHCHHUSIX
yriaepoja (MeTaH, 3TaH, THJICH, alleTHUJICH, dTaHOJI, TJIMIIEPHH, YKCYCHAs KUCIIOTA).
[ToHsiTHE O OHMOJOTHMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX, O€IKaX, yriaeBogax — U UX

POJIK B ) KU3HH YCIIOBCKA




Pacuérsr:

7.1 1o ¢popMysIaM XUMHUYECKUX COCAUHEHUM
7.2 Macchl (MacCOBOM) 10K PaCTBOPEHHOI'O BEIIECTBA B PACTBOPE
7.3 0 XMMUYECKUM YPaBHEHUSIM




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






