MYHWULNMNAJIbHOE
ABTOHOMHOE
OBLLUEOBPA3OBATEJIBHO
E YYPEXOEHWE
MACJTAHCKAA CPEOHAA
OBLWEOBPA3OBATE/IbHA
A WKONA

MNMoanncaHo undposon
noanucoto: MYHULUNTMANBHOE
ABTOHOMHOE
OBLLUEOBPA3OBATE/IbHOE
YUYPEXOEHVNE MACTTAHCKAA
CPEOHAA
OBLLUEOBPA3OBATE/IbHAA
LLIKONA

[Jata: 2025.08.29 15:08:02 +05'00'

MyHuUMNanLHoe aBTOHOMHOE obueobpasoBaTenbHoe yupexaeHue
MacnsHckan cpeaHas obuweobpasoBatenbHas wkona

PACCMOTPEHO: COrNACOBAHO:

Ha MO yuutene# 3aMecTuTens aupektopa no YBP
€CTeCTBEHHO-MaTeMaTH4eCKoro Lukna e

Mpotokon _JZ~ C.A.®epopoB
ot 29.08.2025 r.Ne1 Ve

Pykoeoautens MO: «29 » aprycra 2025T.

"@M/{ E. B. Ypux

PABOYASA MPOrPAMMA
no yye6Homy npeamety
XMMMA
ans 8-9 knacca

Ha 2025 — 2026 y4eOHbIH roA

n. MacnsHcKui

2025

YTBEPXAEHO:
AMPEKTOp LKOMb

V4200
\ /’74/ 1 M.N NexusakoBa

Mpuka3 ot «29» asrycra 2025 r. Ne 135

nporpamma pa3pa6otaHa:
Ypux E. B,

yyuTenem XUMHHU U 6uonorun



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHuUsI, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepasbHOM paboyeil nporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIIMY MPENOaBaHusl y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma 1Mo Xxumuu Ja€T TpEACTaBICHHUE O LENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOYYAIOMIUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
NpeayCMaTPpUBAET pACHpPECICHUE €ro Mo KilaccaM U CTPYKTYPUPOBAHHUE I10
pazjenaM M TeMaM MpPOrpamMMbl IO XUMHH, OINPEACISET KOJWYECTBEHHBIE U
Kaue€CTBEHHbIC XapaKTepUCTUKU cCoZiepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXxcs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJiel M3ydeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBHOCTH OOYYaromIerocss MO OCBOCHHIO
y4eOHOT0 co/iepKaHUs.

3HaHME XHUMHH CIY)KHUT OCHOBOM s (OPMHPOBAHUS MHPOBO33PEHHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpYEMbIE XUMHUEH TMPEACTABICHUS O B3aWMOIPEBPAIECHUIX
HHEPTrurM M 00 SBOIIOIUHU BEIIECTB B MPHUPOIE, O MYTAX PEIICHUs TII00aTbHBIX
npoOjieM YCTOWYMBOTO Pa3BUTHUS UYEJIOBEYECTBA — CBHIPHEBOM, SHEPrEeTHUYCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaM3alliid  BO3MOXKHOCTEM I CaMOpa3BUTHUA |
dbopMupoBaHUs KyJIbTYPhl JUIHOCTH, €€ 00IIeH 1 (yHKIIMOHATBHON I'PAMOTHOCTH,

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK M B TPO(PECCHOHATLHOMN eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IVISa HA €IMHCTBO MPUPOABI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCS CHEUU(UKOM
COJIepKaHMsl ~ y4yeOHOro  mpeaMeTa, KOTOpPBIM  SIBISIETCS  IEaroru4ecku
aJanTUPOBAHHBIM OTpaXkeHUEM 0a30BOM HAyKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1Iero 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUUMHCS CUCTEMBI IMEPBOHAYATBHBIX TMOHSTHH XUMHUH, OCHOB
HEOPraHUYeCKOM XHUMHH W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSITUU
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaepkaHusi MporpamMMbl MO0 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro monaxona k e€ uzyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUH O XUMUYECKOM
peakiuu. OO0 9STU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIIAIY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa J[. I. MeHeneeBa Kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— TpeACTaBICHUN 00 DIIEKTPOJUTHYECKOW TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOTrpaMMbl [0 XHMHH  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABIEHUS] O XUMHUYECKON COCTABIISAIONIEN HAYYHOM KapTUHBI MUpPA B JIOTHUKE
e€ CHUCTeMHOW NpHUPOAbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TO3HaHWs B Hayke. M3ydeHue XHMHUHU MOPOUCXOAUT C MPHUBJICUCHUEM
3HAHWM W3 paHEee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKaIOMUNA MUpPH,
«buonorus. 5—7 knacce» u «Pu3UKa. 7 KIacey.

[Ipy wW3ydeHWHM XUMHHM TPOUCXOAUT (POPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKHUX IMOT0KEHUH,
JOCTYNHBIX O0O0OIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKu, B



OpuoOIIEHUH K HAyYHBIM METOJaM T[O3HAHUS TPH U3YUYEHUU BEUIECTB W
XUMHUYECKUX peakuuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATENbHOW M Y4EOHO-UCCIEA0BATEIBCKOM
AeSITeTbHOCTH, OCBOCHHMM TPaBWI 0O€30MacHOr0 OOpalleHHus C BEUIECTBAMH B
[IOBCEJHEBHOM KU3HU.

[Ipy M3y4eHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOUIEr0 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKue I, KaK:

— (¢GopMUpOBaHHWE WHTEIUIEKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HalpaBJICHHOCTh OOyYeHHs Ha  CHCTEMaTHYECKOe MPHOOIICHHE
OOyJaloOIINXCs K CaMOCTOSTENIBHOW TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCcIOBUi, CIOCOOCTBYIOUIUX NMPUOOPETEHUIO 00YUaOIIMMUCS
OIbITa Pa3HOOOpPA3HON MAESATETHbHOCTH, TO3HAHWS W CAMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUIOB JCATCIbHOCTH;

— (¢opmupoBaHue oOmEed (YHKIUOHAIBHOM M €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UHUCJI€ YMEHUH OOBSICHATH U OLEHUBATh SBJICHUSA
OKPY’KaIoILIEro MHUpa, WCIOJb3Yys 3HAHUS U OMBIT, MOJYYEHHBbIE NPU H3YyUYEHUU
XMUMUH, TPUMEHATh HUX IpH pEIIeHHH NpoOJieM B IOBCEIHEBHON JKU3HU U
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y O0O0y4arOIIMXCS TyMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHUSl LEHHOCTM XMMMUYECKUX 3HAaHUM i1 BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHUsI.

OOmiee 4WCIO 4YacoB, OTBEACHHBIX JJIA H3YYEHUS XUMHUM Ha YpOBHE
OCHOBHOT'0 001Iero 00pa3zoBaHus, coctaiseT 136 acoB: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKAHHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYanbHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU 4YENOBEKAa. XUMHUS B CUCTEME HaYK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax MoO3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE OdJIeMEHThl. CHMBOJIBI XUMUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcCUTENbHAS AaTOMHAs Macca.
OtHocHuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA B
COCMHEHHH.

KomnuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IMHHI] BemiectBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHs Macchl BelIeCTB. XuUMudeckue ypaBHeHus. Kimaccudukanus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ 1abopaTOpHBIM 00OpPYIOBAHUEM, W3YUYEHUE U OINMCAHUE
bU3UYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usznuecknx (TUTaBI€HHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJAbI) U XUMHYECKUX (TOPEHHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SBJICHUM, HaOII0ICHUE U
ONMMCaHUE MPU3HAKOB IMPOTEKAHMS XUMHUUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoJeUCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pas3eieHHsl CMeced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHIIAIMS, XpoMaTorpadusi, IpoBeeHNe OYUCTKU TTOBapEHHOU
comu, HaOJMIOJEHWE W  ONHUCaHWE  pPe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JIaHUE MOJEJIEH MOJEKYJ
(IIapOCTEPIKHEBBIX ).

Ba:xHeiilue npeacTaBUTE/IM HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemiecTBo. HaxokaeHue kuciopoja B Mpuponae, (pu3nyeckue M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucnopoga. CrocoObl



MOJIYYeHHs] KUCJopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoie. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEKT XUMUYECKON pPEaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKUMU. TOIUIMBO: yroiap M METAaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopgopon — »snmemeHT M mpocTtoe BemecTBo. Haxoxaenue Boaopona B
npupojsie, (Guznueckue W XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Momnsipabiii 00bEM ra30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boxa kak pacTBopuTenb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpUpoOZi€ U B KU3HU 4eloBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  cosieoOpa3ytonie  (OCHOBHBIE, KHCIOTHBbIE, aM(pOTEpHbIE) U
HecoseoOpaszyromue. Homenkiarypa okcuaoB. Duzmueckue U XUMHYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XUMHYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnot. dusndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctm MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa cosneil. @U3nyeckue U XMMUYECKUE CBOMCTBA COJICH.
[Tomyuenue comnei.

I'eneTnyeckas cBsI3b MEXKIY KJIAaCCAMH HEOPTAHUYECKUX COCTUHEHU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJICHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpaleHusi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACNO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUCOMATEPUAIOB), HAOMIOACHNE 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOIIb, HCCIEOBAaHHE OCOOEHHOCTEW PACTBOPEHHsS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJNIAMHU
(HaTprieM ©  KaiblieM) (BO3MOXXHO HCIIOJB30BAaHUE BHUIECOMATEPHUAIIOB),



UCCJEeIOBaHUE O0pa3LoB HEOPraHMYECKUX BEUIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
uzydeHue B3auMmozeiicTBuss okcuga meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI,
KUCJIOT C MeETaJUIaMH, PEaKUUM{d HEUTpajau3aliy, [OJIyYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METAJUIa JPYTHM W3 PacTBOpa COJM, PELICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BaxkHelmune Kiaacchl HEOPraHUYECKUX
COEIUHECHUI.

IHepuoanuecknit 3axkon u Ilepumoamyeckas cucremMa XUMHYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAIMK XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEOYHBIE U IIEIOYHO3EMEIbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT aM(OTEPHBIE OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckunii 3akoH. [lepuoauueckas cucTeMa XMMUYECKUX 3JIEMEHTOB [].
N.  MengeneeBa.  KopoTkonepuogHas u  JJIMHHONEpUOAHAsT  (OPMBI
[Tepuognueckoit cuctembl xumuueckux snemeHToB /. . Menneneea. Ilepuoas
U rpynnbl. PU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB IEepuoja H
TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSl pajdyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoandeckoil CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W mnpaktuku. [[. . MeHngeneeB — y4€HbIM H
rpakIaHUH.

Xumuueckass cBsi3b. KoBajeHTHas (moyisipHass W HEMOJSIPHAsi) CBS3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okuciieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAKILIUH.
IIporecchl okuceHus: 1 BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PAacTBOPaMU KHCJIOT W IIEJIOYEH, MPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIHMN
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemnule ceéazu



Peanuzamus MeXnpeaMETHbIX CBA3CH NpU M3YYEHHMM XUMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCMOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK U MOHSATHM, SBIISIOIINXCS CUCTEMHBIMU JJII OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMNEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COIHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYeCKasi peaKkIus

[Tepuonnueckuii 3akoH. [lepuoanueckasl cuicTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalbLMs U HUX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUJBI XUMHUYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUNIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJIaccaM HEOPraHM4YeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMU4eCKUX peakiuii Mo pa3IundHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAaKIUHU BEIIECTB, MO TEIIOBOMY 3(dekry, 1o
W3MECHEHUIO CTETICHEH OKUCIECHUS XMMHYECKUX SJIEMEHTOB, MO OOPATUMOCTH, TI0
YYaCTHIO KaTajau3aTopa). JK30- U 3HAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUECKUE
YpaBHEHUS.

[lonsitue o ckopoctu xumuueckoil peakuuu. llonstue o0 00OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe O TOMOTEHHBIX M T€TePOT€HHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XMUMHUUYECKOM pPEAKIUM W TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEAKIMU,  AJIEKTPOHHBIM  OayiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHOU  peakuuu.  COCTaBlIEeHME  ypaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMAd €  HCHOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUUECKON TUCCOUHUALMU. DIIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALMA BEIIECTB C PA3JIUYHBIMU BHIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMUW W COJIe B CBET€ TMPEJACTABICHUN 00 DIEKTPOJIUTUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii 3kcnepumenm:

O3HAKOMJICHHE C MOJAEISIMH KPUCTAUIMYECKUX PEHIETOK HEOPTraHMYECKUX
BEI[ECTB — METAUIOB M HEeMeTa/uioB (Tpadura M anMasa), CI0KHBIX BEIIECTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIECIOBAHUE AJICKTPOIPOBOJTHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCAa AMCCOLMALMU KHUCIOT, IIENOYed U  CoJieH
(BO3MOXKHO  HCIIOJIb30BAaHME BHJCO MAaTEpUANIOB), TIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  TNPOTEKAHUS  peaklWii  HOHHOrO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3za, oOOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiMu pasioKEeHHs, COCIMHEHHUs), Paclo3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBID KayeCTBEHHbIX pEaklUMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 1 HX COeAUHEHUS

OO6miast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHUYECKHE CBOWCTBA Ha MpPUMEpE  XJopa
(B3auMoOzEiCTBUE C METallaMH, HEMEeTajulaMu, UIeJao4YaMu). XJIOPOBOJIOPO/I.
CongHas KUCJIOTa, XUMUYECKUE CBOMICTBa, MOJydYeHHUE, NMpuMeHeHue. [leiicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHM3M 4eloBeKa. BaxHeWmine XiIopuabl M UX
HaXO0X/CHHUE B IIPUPOJIE.

OO6mrast xapakrtepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa ceprl. CepoBOIOpOA, CTpoeHue, Puzndeckue u
XUMUYecKre cBoMcTBa. OKCHABI Cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHJOB.
CepHas kmciora, (Qu3HUecKMue © XHMHYECKHE CBOWCTBA (00mME Kak
MPEACTaBUTENSI Kjacca KHCIOT W chenududeckne). XUMUUYECKHE pEaKIuu,
Jexanme B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUsSI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoM KUCIOTHL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAS PEaKLUs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U e€ COeIMHEHUN B mpupoge. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeA0TBPAILCHUS.

OO6mast xapakrepucTuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCIEHHS. A30T, paCIpOCTpaHECHHE B MPUPOJIE,
dbuznUeckue U XuMu4Yeckue cBorcTra. KpyroBopotT a3ora B mpupojie. AMMUaK, ero
dbu3nUecKue U XUMUUYECKUE CBOMCTBA, MolydeHue U mpuMenenue. Cojii aMMOHUS,
ux (pu3nyecKkue U XUMHUIECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, € ToyiydyeHue, (PU3NYecKrue U XUMHUUYECKHe
cBoMcTBa (0OIIME KaKk TMPENCTaBUTENS Kjacca KUCIOT U crenuduyeckue).
Hcnonw3oBanne HUTPATOB U COJIGM aMMOHHMS B KaueCTBE MHUHEPaIbHBIX
ynoopeHuii. XuMHUUYECKOe 3arps3HEHUE OKPYKAIOUeld Cpeibl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEHHE BO3JyXa, IMOYBBI U BOJoEMOB). dDocdop,
ajutoTporHbie Moaudukanuu (pocdopa, Puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u pochopras kuciora, pusHUecKre U XUMHYSCKHAE CBOMCTBA,
nosrydenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka 3iemMeHTOB [VA-rpynmnel. OcOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTCNEHW  OKHCJICHHUS.  YTJIEpOJ,  aJUIOTPOIHBIC
Monu(UKALMK, PACIPOCTPAHEHHE B TNpUpojAe, (PU3MYEeCKHe U XUMHYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCUabl yriepoja, ux
¢usznueckre W XUMUYECKHE CBOWMCTBA, [EHCTBUE Ha KUBbIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHUE. DKOJOTHYeCKHUe MPOOJIEMBbI, CBSI3aHHBIE C OKCHUAOM
yraepoaa (IV), rumore3a r1y100aJbHOrO TOTEIJICHUS KJIMMAaTa, IMapHUKOBBIN
addekr. YronpHas KUcaoTa U €€ coiu, X GU3NIeCKUe M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIIEHHOCTH M CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUAX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTHIICH, STAHOJI, TJIUIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yroib, NTPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY W TMPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BaXKHBIX BELIECTBAX: XKUpaX, OelKax, yriieBoaax — U Ux
polii B OKM3HM 4YeJOBeKa. MarepuaibHOe €AMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOMCTBa, IOJIYyYEHUE U
npuMmenerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuueBoit kuciore. CHUIHMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MIPOMBILIJIEHHOCTU. BakHelIne CTpOUTEIbHbIE MaTepuajbl: KEpaMUKa,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [IpobdreMbl 0€30MacHOTO HMCHOJIb30BaAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMNBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBA
rajJjloreHOB M HUX COCJUHEHHM (BO3MOXKHO HCIIOIB30BaHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJICHHE C oOpa3lamMu XJOPUAOB (TajJOTr€HHUJIOB), O3HAKOMIICHHE C
oOpazmaMmu  ceppl W €€  COCIMHEHHSMU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Y4YCHUE XHMHUYECKHUX CBOWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHON peakIuu Ha Cysbdat-
MOH W HaOJIOJICHHE NpHu3HaKa e€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu a3oTa, ¢dochopa M HMX COETUHEHHH (BO3MOXKHO HCIOJIB30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOChHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHUE W M3YYCHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHMS U GochaT-uOH M U3yUCHHE MPU3HAKOB
UX IPOTEKAHUS, B3aUMO/JICUCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUe Mozenen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, ¢QyiepeHa, O3HAKOMIICHHE C
IPOIECCOM  aICOPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOMCTB YIJIEKHCIIOT'O ra3a, IpOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W H3yYEHHE NPU3HAKOB HX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3az1a4 no treMe «BakHelnme HeMeTaJuIbl U UX COSTUHEHUS)).

MeTaJibl 1 MX COeIMHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosoxeHus B llepmommueckol cucreme xumudyeckux snemeHroB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpHUCTa/UIMYecKass  peme€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crnocoObl TonyyeHus MeTawioB. [loHATHE O KOPpPO3WHM METANIOB, OCHOBHbBIE
crocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTallb, YYryH, AIOpPaTIOMHHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJIoKeHUE B [lepruoamyeckon cucteMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpO€HHME HMX aTOMOB, HAXOXJAEHHE B IPHUPOJIE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIbl U



TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCUHEHUN.

IllenouyHO3eMENBHBIE METAAJABl MAarHui MW KaJblHMK: MOJOXCHUE B
Ilepuonnueckon cucrteMe xumuyeckux siemeHtoB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaXx0XJAeHue B npupojie. Pu3n4ecKkue u XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxknelmue coequHeHHUs KaiblUs (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnOMUHMI: NIOJIOXKEHKE B [leproanyueckoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B npupone. duszuyeckue u
XUMUYECKHE CBONCTBA alfoMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
N. MenneneeBa, CTpOEHHE aTOMa, HAXOXJE€HUE B mpupoae. Du3MYECKUE HU
XHUMHYECKUE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U comu xeiesa (I1) u xenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumMenm:

O03HAKOMJICHHE C o0pa3llaMd METAJIOB M CIUIABOB, HUX (PU3HMUECCKUMH
CBOMCTBaMH, M3Yy4€HHE PE3yJIbTaTOB  KOPPO3WHM  METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUS OKCHAA
KaJIbLIUSI M HATpUS C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCA TOPEHUS Kejle3a B KUCIOPOJE
(BOBMOXHO  HWCIIOJIb30BaHWE  BHJIEOMATEpPUANOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMW HAa MOHBI: MarHus, KajbLMs, AJIOMUHUSA, LIMHKA, )Keje3a
(IT) u xene3a (II1), mexau (1), HabmroaeHNE W OMHMCaHWE TIPOIIECCOB OKPAITUBAHUS
IUIJAaMEHU HOHAMHU HATpus, Kajlud U Kaiablus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCleoBaHNe aM(OTEPHBIX CBOMCTB TUAPOKCHU/IA ATIOMUHMS
U TUIPOKCHUA LIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxkHenmue
METAJUIBI U UX COCAUHEHUS.

XUMHS U OKPYKAKOUIAs cpeaa

BemecTtBa m Marepuasibl B MOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObITy. [lepBas momoins npu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXalleil cpeabl (MpefenbHas I0MmycTUMas
KOHIIeHTpanus Bemiects, aanee — [IJIK). Poip xuMun B pelieHun 3KOJI0THUUECKUX
mpooeM.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3Ill0oB MaTepUaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
Martepuaibl).

Mexcnpeomemnule ceéazu



Peanuzanmss MEXIpeaMETHBIX CBS3€H NMpU W3YYCHHH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHME Kak OOMIMX eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEeHHO-HAYYHBIC IMOHATHS: HAydHBIM (DakT, rumores3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUA, IEePUOJTUIHOCTh, HAOJIOIEHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJICTb, SBICHUE, ITaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTepus, aToOM, O3JEKTPOH, TNPOTOH, HEWTPOH, WOH, HYKIHU],
M30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsji, MPOBOJIHHKH,
MOJYNIPOBOJIHUKHM, JTUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENOo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, ra3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTHUECKAs
peméTKa, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SIUHUIIBI M3MEPCHHS, KOCMHUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, I3KOCHUCTEMa, MHHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATbI, TOPHBIC IOPOJIHI,
NIOJIC3HBIC UCKOIIAEMbIC, TOILJTUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHUA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yibTaThl OCBOCHMS MPOrPAaMMbl OCHOBHOI'O OOIIETo
o0pa3oBaHus JOCTUTalOTCAd B XO0J€ OOyYEeHHMs] XUMUU B E€IUHCTBE Y4eOHOU u
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOllecTBe MpaBWJIaMM U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATIU3AIIUUA O0yUarOIITUXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOUIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTALMH U
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) mnaTpuoOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
U HAy4yHOMY HACJIeIWI0, TOHMMAaHUS 3HA4YEHUS XUMUUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JTOCTOBEPHOW HHGpOpMAaIHE o
NEPEIOBbIX JOCTHXKEHUSX U OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpa)IaHCKOT0 BOCIIMTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATHUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW UM APYrHX  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH JESTENbHOCTU MPHU
BBIMIOJTHEHUW YYE€OHBIX, TIO3HABATEIBHBIX 3a/lay, BBINOJHEHUU XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
M B3aUMOIIOMOINM B TIpollecce JTOM Yy4yeOHOM JeATeTbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYIKH CBOMX TOBApPHUILEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO DPa3BUTHA HAYKU U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHWBBI, HANIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU I10
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOATEJIbHOM pabOThl € y4eOHBIMM TEKCTaMH, CIPABOYHOU



JTUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMHU CpEACTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMI0O W TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, TMPOEKTHOM U  HCCIEN0BATEIbCKOU
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyYEHHS B
JIATbHEUIIIEM;

4) opMupoOBaHHUSI KYJIbTYPHI 310POBbSI:

OCO3HAHUE IICHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KM3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aJIKOT0JIsI, HAPKOTUKOB, KYPEHUS ),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0E€30MacHOCTH TMpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3YUYCHHUIO PO ecChii U Tpyaa pa3audHoOro poja,
yBOXEHUE K TPYAYy M pe3yjbTaTaM TPYJIOBOH IEATCIbHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHCHHS TPEAMETHBIX 3HAHWM TI0 XWMHH, OCO3HAHHBIH BBIOOD
WHIMBUIYaJTbHON TPACKTOPUHU MPOJIODKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUHM, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH,
yCIIEIHON MPodeCcCHOHAIBHON NESITEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIEeCTBOBAHHUS, IOHUMAHUE LIEHHOCTH 3J0POBOIO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
IpaBUJI 0€30MACHOTO MOBEJCHUS MPH pabOTe C BEIIECTBAMH, a TAKKE B CUTYaIIHX,
YIrpOKaIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJHON CPENOH, ISl IOBBILICHUS
YPOBHSl  AKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHUS IJIOOAJBbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJIEM M IMyTed UX PELICHUS MOCPEJCTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW M COIIMAJIbHON MPAKTUKE;

7) mpodeccHOHAILHOM OpPHEHTAI[HH:

OCBOEHUE OCHOB XMMHUYECKOW IpPaMOTHOCTH JJIsi aHalIW3a W IUIaHUPOBAHUS
9KOJIOTHYECKH O€30ITacHOr0 TOBEACHUS B IpodeccroHanbHol chepe;

dbopMupoBaHUE TIPEICTABICHUN O 3HAYEHUU XMMHYECKOW HAYKH B PEIICHUU
COBPEMEHHBIX 3KOJIOTUYECKHUX MPOOIIEM.



METAIIPEAMETHBIE PE3YJIBTATHI

B cocrtaBe wMeTampeAMETHBIX pPE3YIbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupoBaHUsT MHUPOBO33PECHUSI OOIEHAy4YHbIE TOHATUA (3aKOH, Teopus,
MIPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIPYroe.), KOTOphIe
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax W IMO3BOJIAIOT Ha
OCHOBE 3HaHUHN U3 3TUX NpPeaMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON
HAay4YHOM KapTHUHE MHUpa, U YHUBEpCAIbHbIC YUeOHBIC JIEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecneunBaroT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
TSI TeIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE eiicTBUSA

ba3zoBbie JJornueckue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUM
3HAHUMW: PACKPBIBATh CMBICT XUMHUYECKHX TMOHSATHUN (BBIACIATh WX XapaKTEPHBIC
NMPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JAPYTMMHU TOHSATHUSMH), HUCIOIB30BaTh
MOHSTHUS JJIs1 0O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUN, BEIOUPATh OCHOBAHUS U
KpUTEPUHU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CIIEJCTBEHHBIC CBS3M MEXIY OOBEKTaMH H3y4YeHUS,
CTPOUTH JIOTUUECKUE PACCYX ACHUS (MHAYKTUBHBIC, NEAYKTUBHBIE, 10 AHAJIOTUN),
JienaTh BBIBOABI U 3aKIIFOUCHHUS;

yMEHHE TMPUMEHATh B TIpollecce IO3HAHUA TMOHATHS (NMpEeAMETHBIE U
METaINpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUM,
peoOpa3oBbIBaTh MUPOKO MPUMEHSIEMbIE B XUMHUU MOJEJIbHBIC MPEICTABICHUS —
XUMHYECKUN 3HAaK (CHMMBOJI 3JI€MEHTAa), XUMHUYeckas QopMmylia U ypaBHEHUE
XUMHYECKOW peakiuy — MpU PEHICHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YIYETOM
ATUX MOJEIBHBIX MPEICTABICHHUI BBIABIATh U XapaKTEpPHU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJICICTBEHHBIE CBS3M U
MIPOTUBOPEUHS B U3yUaE€MbIX IIPOLIECCAX U SIBICHUAX.

ba3oBble ncciieqoBare/IbCKue 1eicTBUS:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOIMPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHWA, a TakKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETeHNE OMBITa MO TUIAHWPOBAHUIO, OpPraHWU3allMd W TIPOBEICHUIO
YUYEHUYECKUX HKCIEPUMEHTOB, yMEHHE HaOmoaath 3a XOJOM Mpolecca,
CaMOCTOSTETTLHO MPOTHO3UPOBATH €T0 PE3YNIbTAT, (HOPMYIUPOBATH 0OOOIICHUS U
BBIBOJIbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OIbITa, UCCIEIOBAHUS, COCTABIATh OTUET
0 Mpojie’aHHoMi padore.

Pab6ora ¢ unpopmaumeii:



yMEHHE BBIOMpATh, AHAIM3HPOBATH W HWHTEPIPETUPOBATH HH(OOPMAIUIO
pa3IMYHBIX BUJOB U (POPM MpeACTaBICHUS, OTYyYaeMyl0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4HO-TIOMyJIsIpHAsl ~JIUTEpaTypa XUMHYECKOTO COACPNKAHHS, CIPaBOYHBIC
nocobust, pecypcel HTepHEeTa), KPUTHYECKH OIICHWBATh MNPOTHBOPEUYHBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHE MPUMEHSTH Pa3INYHbIE METOABl M 3alpoChl MPU MOUCKE U OTOOpe
uH(OpPMAITMM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX JJISi BBITOJTHCHHS
y4eOHBIX U MMO3HABATEIBHBIX 3a/1ad OMPEEIEHHOTO TUTIA, MPUOOPETEHUE OMbITA B
o0nacTi WCHOJB30BaHUS HMH(DOPMANMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIJICHUE KYJIbTYPOU aKTHBHOT'O UCIIOJIb30BAHUS PA3TIMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITETTFHO BHIOMPATh ONTUMAIBHYIO (HOpMY IMpeacTaBiIeHUs HHOOPMALIUU U
WITIOCTPUPOBATh peIlaeMble 3a/adydl  HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
ApyruMH popMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE WCIOJb30BaTh M aHAJIU3UpOBaTh B IIpollecce Yy4eOHOH w
MCCIIEZIOBATEIBCKON JEATEILHOCTH MH(DOPMAIMIO O BIMSHHHA MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO31CTBa W TPAHCIOPTa HA COCTOSIHHE OKPYXAIOIIeH MPHPOIHOM
CpEIbL.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJbHbIE yUeOHbIE 1elCTBHUSI:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoie Auanora W (Wiau) JIUCKYCCHM) IIO
CyLIECTBY  OOCyXJaeMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBISATh  TOJYyUYEHHbIE  pPe3yJabTaThl  IMO3HABATEIbHON
NESTENBbHOCTA B YCTHBIX W THMCBMEHHBIX TEKCTax; JieJaTh MPE3eHTAIHIO
PE3YNIBTATOB BBHIMIOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (JabopaTOPHOTO OIbITa,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTrO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M HMCCIENOBAaTEIbCKOM  JACSATENBHOCTH  TPH  PEUICHUU
BO3HHUKAIONIUX MPOOJIeM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB M COIJIACOBAHUS
no3utuii (00cyxkaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMbI», KOOPAHHAIIS
COBMECTHBIX JICUCTBUH, ONpeJelIeHUEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryasiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE TeiiCTBUSA:

YMEHHE CaMOCTOSTEIBHO OINPEACNATh IeNH JESTeIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIISIT, KOHTPOJIMPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PEeKTUBHBIE CTIOCOOBI PENICHHS YUYCOHBIX U
MO3HABATENBHBIX 33/1a4, CaMOCTOSTEILHO COCTAaBISATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM  JEWCTBUUA NPHU BBINOJHEHUN 33JaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAHHMHM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSX,



OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO PE3YJbTaTa 3asBJICHHOM IIE€JIU, YMEHHUE
WCIMOJIb30BATh U AaHAIM3UPOBATHh KOHTEKCTHI, MPEIJIAraeMbl€ B YCIOBUHU 33 JaHUM.

NPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEIBHOTO
COJIEp>KaHMsI, YCTAaHOBJICHHOTO JaHHOM (QeaepasbHONW pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI
nercTBuil, crnenuduyeckue s OpeAMEeTHOM o0nactu  «XUMHUS», BUIBI
JNEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHUS, €ro  MHTEpIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry o0yuenus B 8 kiacce mpeaMeTHbIE Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOIHAS ¥ HEOJHOPOJIHAS ), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUIATEIBHOCTh, CTETECHb
OKHCJICHUS, XMMHYECKas peakius, Kiaccu(puKaius peakiui: peakiuu
COCMHEHUs, pEaKUUU Pa3JIOKEHUs, PpEaKIUU 3aMEIICHUsl, PEeaKIuu
oOMeHa, HK30- U SHJIOTEPMUUYECKHUE PEAKIINH, TEII0BOU AP(DEKT peakiunm,
AIpO aToOMa, JJIEKTPOHHBIM CJIOM aroma, aToMHas OpOUTallb, PaaUyC
aToma, XMMHYECKasl CBSI3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAsl CBS3b,
MOHHAsl CBSI3b, MOH, KaTHUOH, aHHOH, pPAacTBOpP, MAaccoBas J10Js BEIECTBA
(mpolieHTHAsI KOHIICHTPAlKs) B pacCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHATUS MIPU ONUMCAHUM BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMUKY JUISI COCTaBIICHUS (OpMyI
BEIIECTB U YPABHCHUI XUMHUUYECKUX PEAKIIUN;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNIeHb  OKHCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCIMHECHHSIX,
IIPUHAJIC)KHOCTh BELIECTB K ONPEACIEHHOMY KIJIACCy COCIMHEHUH I10
dbopMymnaMm, BHI XHUMHYECKOW CBs3u (KOBaJeHTHass W WOHHAas) B
HEOPraHWYECKUX COCINHECHUSAX;

e packpeiBaTh cMmbica Ilepmognueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHE MEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX MoJoxeHus B [lepronnueckoit cucreme,
3aKOHOB COXPAaHEHUs MacChl BEUIECTB, NOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraapo;



e ONKUCHIBATH M XapakTepu3zoBaTh TalOaMuHyl0 QopMy Ileproguueckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3iMyaTh [MOHATUSA  «TJABHAs
noarpymnmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)y», mansie u
OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHUs, KOTOpbIE HMEIOTCS B
tabiuue «llepmonnueckass cucrema xumuuyeckux siementoB . W.
MenpneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij siapa, o0IIee YUCIO AIEKTPOHOB
U pacrpeieieHHe UX MO IEKTPOHHBIM CIIOSM);

e KJacCU(PUIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIlECTBa,
XUMHYECKUE peakiuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaklUUU
BEUIECTB, MO TEMIOBOMY 3D (DEKTy);

e XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMICTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXk/Aasi ONUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMHUUYECKUX PEAKIUN;

e IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XUMHUYECKUX NPEBpAIllCHUN B
Pa3TUYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCHTEIIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmylie
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

e TIPUMEHSATH OCHOBHBIE ONEPALMU MBICIUTEIBHON NESITEIbHOCTH — AHAJIH3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3aluio, Kiaccudukaiuio,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — Uil U3Y4YEHUSI CBOICTB
BEIIECTB W XHMHUYECKUX PpEAKUUNA, €CTECTBEHHO-HAYYHbIE METOMBI
MO3HAHUS — HAOJIONCHHE, W3MEpPEHHEe, MOJCIMPOBAHUE, JKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CIIENOBAaTh MpaBWIaM  TOJIb30BAaHUS ~ XMUMUYECKOW  MOCyAo |
nabopaTopHbiM 00OpYyJOBaHUEM, a TakKXKe TMpaBWiaM OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKLUSMU 10 BBINOJHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB IO IMOJYYEHHIO U COOUPAHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh U MPOBOAMTH  XMUMHMYECKHE  HKCIIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB ILEIOYEH M KUCIOT C MOMOIIBIO MHIMKATOPOB
(maxkmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K xoniy oOyuenus B 9 kjacce mpeiMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYUYAIOIIMUXCS YMEHUM:



PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHSATUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTMOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIECTBO, BAJEHTHOCTh, AJEKTPOOTPUIIATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMUYECKasi PeaKius, XUMUYecKasi CBsA3b, TEIIOBOM 3P deKT
peakuud, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJICKTPOJUTHYECKAS TUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIe U
HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC pEaKIuu,
OKUCIIUTEb,  BOCCTAaHOBHUTENIb,  OKHCJIEHHE W  BOCCTaHOBJICHUE,
ajutoTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBs3b (KOBAJCHTHAs, WOHHAas,
MeTaJUIM4ecKasi), KpUCTaJUIMYecKass peméTka, KOPpPO3Hs METAJLIOB,
CIUUIaBbI, CKOPOCTh XHUMHUYECKOW peakIuu, TMpeaebHO JOMyCTUMAas
koHnentpauus [1JIK Bemiectna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TIOHATUH U
MPUMEHSTH 3TH MOHSTHUS MPU ONTMCAHUH BEIIECTB U UX MIPEBPaICHUIH;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICTIATh BaJICHTHOCTh M CTENIEHb OKUCJIEHUS XUMHYECKUX DJIEMEHTOB B
COEMHEHUAX pA3JIMYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEQUWHEHUN 1o ¢GopMmyrnaMm, BHII XUMHYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAsg, MeETaUIMUecKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsiji MOHA [0 XUMHUYECKON (QopMmylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPaX HEOPTaHMYECKUX COECIWHEHHI, TUI KPHUCTAJUINYECKOMN
PEMETKN KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OIHUCHIBATH W XapaKTepU30BaTh
Tabmuunyto Gopmy Ilepuonuyueckoit CUCTEMbl XUMUYECKHX AJIEMEHTOB:
pasuyaTh TIOHATHS «rJaBHas moarpymma (A-rpynma)» u  «ImoO0OdYHas
noarpynna (b-rpynna)», manble W OO0JbIIME NEPUOABI, COOTHOCHUTH
0003HaYCHUSA, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM Tabiuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XUMHYECKUX
ANEMEHTOB (COCTaB ® 3apsj sapa, oOIIee YHUCIO0 JIIEKTPOHOB U
pacmpeneneHue WX TI0 DJIEKTPOHHBIM CJIOSM), OOBICHATH 0OImue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npejaenax MajiblX MEePUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KIaCCU(UIIUPOBATH XUMUYECKHAE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKUE pPeakluu (M0 YUCIYy U COCTABY Y4YaCTBYIOUIUMX B PEAKIUU



BEIIECTB, MO TEIUIOBOMY 3(D(PEKTy, M0 U3MEHEHUIO CTETCHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKUEe XUMHUUYECKHUE
CBOMCTBa TPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPXKIAs OIMNUCAHUE
npuMepaMyd MOJICKYJISAPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YpPaBHEHHUS DJIEKTPOJUTHYECKOM JTUCCOIMALMM  KHUCIIOT,
1€JI04Y€N U COJIEH, MOJIHbIE U COKPAIEHHBIE YPABHEHUS PEaKIIUi HOHHOTO
oOMeHa, ypaBHEHUsI peaklHi, TMOATBEPKAAIONIMX CYIICCTBOBAHHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHbBIX KJIACCOB;
pacKpbiBaTh CYIIHOCTh OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKUX TMPEBpAIEHU B Pa3IUYHBIX
YCJIOBHSIX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJEKYJSAPHYIO M MOJIIPHYK) MacChl
BEIIIECTB, MAaCCOBYIO JIOJNIO XHMHYECKOrO »dJeMeHTa 1o Qopmyse
COCIMHEHH S, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUU;

coOmogaTh  MpaBuja  MOJIB30BAHUSA ~ XMMHUYECKOW  MOCylod |
nabopaTopHbIM 000OpYyJIOBaHHMEM, a TakKkKe IMpaBWia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMU IO BBIMOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMpPaHUIO
ra3000pa3HbIX BEMICCTB (AaMMHAKa U YTIJIEKHCIIOTO rasa);

OPOBOAUTH  PEAKIUU, TMOATBEP)KIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IMYyTEM XJIOPHUA-, OPOMUI-,
noaua-, KapOoHat-, ¢ocdar-, cuiIMkar-, Ccyibdar-, TUAPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEpAlUd MBICIUTEIbHOU AESTEIbHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, O0O0O0OIICHHE, CHCTEeMATHU3AIMIO, BBISBICHUC
NPUYMHHO-CIICICTBEHHBIX CBA3€M — I M3YyYEHHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKlUii, €CTeCTBEHHO-HAy4YHbIE METOJbl I[O3HAHUA —
HAOJIFOICHNe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA |
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBo yacoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/m TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE peCypchl
padoTbI padoThI
Pazgea 1. IlepBoHayaibHble XMMUYECKHE TOHATHSA
XuMusg — BaykHast 00/1aCThb
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK
' MIPAKTHUYECKON JIEATEIBHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xXumMmnueckue 15 1 bubmmoreka [JOK
' peaKIu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimme npeacrtaBuTe/ M HEOPraHUYeCKHX BelIeCTB
21 Bosznyx. Kucnopon. [lousitue 5 bu6mmoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837¢
Bopopon. [lousitue o kucmorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [IOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axon u [lepuoanueckasi cucrema xumnueckux 3jaeMmeHToB [I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHMU



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKUX diemeHToB /. 1. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue aroma
XuMH4IecKas CBS3b.

3.2 OKI/ICJ'II/Ie”:eJ'IaI)H(C:)- : 8 bubmmorexa [OK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTCJIbHBIC pCAKITNN
bubmmoreka [JOK
Hroro o pasnieny 15 https://m.edso;_.[ruﬂf418370
PesepBHOE Bpems 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3/1e/ioB U TeM uugpoBbie
Ne n/m P Konrpoabsubie | Ilpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIMH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3ZIeioB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuoreka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIHAITHS. 8 1 1 bu6mmoreka [JOK
' XUMUYECKUE PEAKIIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Paznen 2. HemeTranibl M MX coeIMHEHUSA
21 OO6mras xapaKTepUCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['agorenst https://m.edsoo.ru/7f41a636
OO1as XapaKTepUCTUKa XMMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' I https://m.edso0.ru/7f41a636
COCJIMHEHUS
OO1as XxapakTepuCcTUKa XUMUYECKIX
2.3 anemeHTOoB VA-rpymimsbl. A30T, pochop u ux 7 1 bubmorexa [OK
' PYHHEBL ’ P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO1as xapakTepuCTUKa XMMHUECKUX
2.4 3neH1\ieHTo§ IVAl?r nbl. YTIIepoa u 8 1 2 bubmorexa [OK
' B PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro 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

Pasgen 3. Merajiibl M UX COeANHEHUA

N bubnuoteka [IOK
31 Obmue CBOHCTEA METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxneiiime Metamisl ¥ UX COEIUHEHUS 16 https://m.edso00.ru/7f41a636
Wroro mo paznery 20
Paznen 4. Xumus v okpy:Kawiuas cpeaa
41 B CTBAa ¥ MaTepHAJILI B )KU3HU YEJIOBEKA 3 bubnmorexa [JOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesenBHOE BhEMs 3 bu6mmoreka [JOK
pBH P https://m.edso0o.ru/7f41a636
OBIIEE KOJIJMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
Koau4uecTBo yacoB DJIEeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpouabusbie | IlpakTuyeckue
n/n Bcero H3yueHus =~ oOpa3zoBaTeibHbIE
padoThI padoTbl
pecypcbl

1 [Ipenmer xumuu. Posib XuMHUM B )KU3HU 1 bubmmoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [ToHsATHE O METOIaX ITO3HAHUS B XUMHH 1 bubmorexa [TOK

8 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padota Ne 1 «IIpaBuna

3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 1 bubnnoreka [IOK
oOpallieHus ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 Uucrtele BemecTBa 1 cMecH. CriocoObl 1 bubnuoreka [IOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «Paznenenue cmeceli (Ha mpumepe 1 1 Bubmmorexa LIOK

8 . PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [IOK
6 A 1
TOMBL H MOSCIYIH https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [IOK
(CMMBOJIBI) XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThlie U c0XXHBIE BEIIECTBA 1 bubmorexa [JOK

P - https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bubmorexa LIOK

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 IIOCTOSIHCTBA COCTaBa BEIISCTB.

bubmuoreka [IOK

10 X eckas ¢o a. BayentHoc
HIMIE A popryn HHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUECKHX DJICMCHTOB
1 OTtHocuTenbHAast aTOMHasl Macca. bubnuorexa [IOK
OTtHocuTenbHast MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHUYECKOTO bubmmoreka [JOK
3JIEMEHTA B COEUMHEHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. MoJib. bub6mmoreka [JOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKre 1 XUMUISCKUE SIBICHUS. bu6mmoreka [JOK
XHUMHUUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBHs NPOTEKAHUS bubnnoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koiamdecTBa, MacChl
17 BEIIECTBA 110 YPABHCHHUSIM XUMHUYCCKUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peakuuii
Kiaccudukanus XuMrUIecKuX peakiui
18 (coemuHeHMs, pa3IoKEHUSI bubmorera [OK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHUs, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIoneaucT. O600IIeHre 1 bubmmorexa [IOK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtposneHas padora Nel o teme bu6nuoreka LIOK
«BellecTBa 1 XUMHYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka LIOK

Bo3ayxa. Kucnopon — anemeHT u

https://m.edsoo.ru/ff0d448e



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
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https://m.edsoo.ru/ff0d5708
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npocroe BeuiecTBo. O30H

duznueckre 1 XUMHYECKUE CBOMCTBA

bu6mmoreka [JOK

22
KHCIOPOJA (PEAKLUH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
CrocoOblI MOTYYCHHS KUCI0pOJia B
23 1a00paTopuu Zq 1} OMI)IHIJ'IGHII)-IOI(:TI/I bubmorexa [OK
patop p ’ https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TemnoBoil a3pdexT xumMmuueckoit
24 peaKIu, TIOHIATHE O bubmmoreka [JOK
TEPMOXMMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCSCKUX PEAKITHIX
TommBo (HedTh, yroiab U METaH).
25 3ar XSHGIEHe(b];OS yra CIocoObI gro Bubnmorexa LIOK
p AYxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIICHHUS
[IpakTrueckast padota Ne 3 o Teme
26 «[Tony4yeHne u coOOMpaHUe KMUCIOPO1a brbmmorexa [IOK
e - P poAa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpocToe bubnuoreka [IOK
BeniecTBo. Haxosxienue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre U XUMUYECKUE CBOMCTBA bubmuoreka [IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [IOK
29 I1
OIPITHE O KHCTIOTAX H cOIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI OMy4eHHs BOAOPO/Ia B bubnunoreka [JOK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o Teme
bubmmoreka [JOK
31 «[Tomyuenue u cobupanue BoA0poa,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MonsipHblii 005EM Ta30B. 3aKOH

bubmuoreka [IOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciienns 00pMa, KOIHYECTBA
33 BEII[ECTBA ra3a I10 €ro U3BECTHOM bubnmorexa [OK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA WK O0BEMY
Brrunciaenust o0EMOB ra3os 10
34 aBHEHMIO peaKIMH Ha OCHOBE 3aKOHA bubmmorexa [JOK
P .. P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
35 dusnvecKue 1 XMMUYECKHE CBONCTRA bubmmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwii. [Tonsarue 06 bubnuoteka [IOK
36
MHJHUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HacwieHHbie
37 U HEHACHIIEHHEIE pacTBOPLL. MaccoBas bubmmorexa [JOK
p PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB C bubnuoreka [IOK
onpeneIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora No2 o teme bubnunoreka [IOK
«Kucnopoa. Bonopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KilaccUpUKaIys, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XuMu4deckue CBOMCTBA
41 KI/ICJ'I}:ITHLIX OCHOBHBIX 1 aM(OTEPHBIX bubmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusl: cOCTaB, KIacCHUpHUKAIUS, bubnmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosyuenune U XUMUYECKUE CBOMCTBA

bubmuoreka [IOK

43
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
m KucnoTsl: cocras, kinaccuduxanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XuMH4YECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee?
Conu (cpeaHne): HOMEHKIATypa,
46 CHOCO((SI)II) HI([)J'I )GHI/H[ XI/IMI/I‘{Z(I:)KI/IG bubmorexa [OK
N v ’ https://m.edsoo.ru/00ad9474
CBOJCTBa
[Mpaktudeckas padota Ne 6. Permenne
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6mmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnueckas CBsI3b MEXKy KJlacCaMu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bubmmoreka [JOK
49 O00011IeHIE U CUCTEMATH3aLU 3HAHUI
B H https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa OK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKUX 3JIeMeHTOB. [ToHsaTHE O bubmorexa OK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
Ilepnoanueckuil 3aK0OH U
PHOA bubmuoreka [IOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
Bbubmuoreka [IOK
53 Ilepuropl, TpyIIIBL, HOATPYIIIBI i

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [IOK

o4
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuoteka [IOK
95 aToMoB AemMeHTOB [lepuonnueckoi
https://m.edsoo.ru/00adaébc
cucremsl Jl. 1. Menneneesa
XapakTepucTuKa XUMUYECKOTO
56 2JIEMEHTA IO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepnoaunueckoii cucreme /1. Y. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanaeckoro 3aKoHa Jist
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
MenneneeB — y4€HBIN, IEAAror U https://m.edsoo0.ru/00ada96e
rpaXJIaHUH
PesepBublit ypok. O60011eHe 1
58 CI/ICTIe)MaTI/I?,Zp ust 3HaHPII>I'IH / Bubnmorexa LIOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickast npoBepoyHas paboTta
KontponbHas padorta Ne4 o teme
bu6mmoreka [JOK
59 «Ctpoenne aroma. XUMUYECKasl CBSI3b»
. https://m.edsoo.ru/00adb486
/ Beepoccuiickas mpoBepouHast pabora
60 DIEeKTPOOTPULIATEILHOCTh AaTOMOB bubnunoreka [IOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMoHHas xuMudeckas CBS3b bubmorexa [TOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas noasipHasi XuMudeckas bu6nuoreka LIOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XUMUYECKast bu6nuoreka LIOK
CBS3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCICHUS bu6nmoreka [JOK
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https://m.edsoo0.ru/00adae28

65 OKHCIUTENIBHO-BOCCTAHOBUTEILHBIC 1 bubnuoreka [IOK
peakuu https://m.edso0.ru/00adb076
b K
66 OKXUCIATEN M BOCCTAHOBUTEITH 1 ht?rij?/jlzf;izou.r(jlowdbom
Pesepsueblii ypok. O000IIIEHNE 1
P P EII bubnuoteka [IOK
67 CHCTEMATH3ALMS 3HAHUH 10 TEME 1
https://m.edso0.ru/00ad9ch?2
«Ctpoenne aroma. XUMHYECKas CBA3bY
68 PesepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
cUCTeMAaTu3anys 3HaHu! https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoasubie | IIpakrnueckue o p
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
[Ieprnoanueckuii 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKUX 3eMeHToB /I, W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMUYECKHX 3JIEMEHTOB 1 bubmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMu4ueckoi CBS3U Y THIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel mo teme

5 «[ToBTOpEHUE U YriyOJICHHE 3SHAHHIMA 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 kiaccay

5 Knaccudukanus XaMu4ecKux 1 bubnunoreka [IOK
peaKuii Mo pa3IMuYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKON

7 eakiu. [IoHATHE O TOMOTEHHBIX U 1 Bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMHUUYECKOM PaBHOBECHH.

P bubnmoreka [JOK

8 @DakTOpBl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKOU PCaKInU U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XHUMHUYCCKOT'O paBHOBCCUA

OKHUCIINTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHIECKONI
10 Hcfo na I/II/IpCI/IJII)HI)IG U ci1a0ble bubnmorexa [OK
o AT, https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS pEAKIINN bubmmorexa HOK
My peakdl https://m.edsoo0.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [JOK
pv https://m.edsoo.ru/00add5d8
00 IIEKTPOTMTHYECKOM TUCCOITUAITNN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHUN 00 bubmorexa LIOK
pelt . https://m.edso0.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOITUAITII
14 TTonusarue o rugpoanse coaei bubmmorexa [JOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe B CHCTeMaTH3 IS bubnuoreka [IOK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTrueckas padorta Ne 1.
16 «Pemenue F3KCIepUMEHTAIIBHBIX bubnmorexa [JOK
p https://m.edsoo.ru/00addbfa
3a1auy
KonTtponsnas padora No2 o teme
17 «DIEKTPOIMTHYECKAS TUCCOLIAALNA Bubmorexa HOK
p A AT https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOpaX»
OO0111ast XapaKTEPUCTHUKA TaI0I€HOB.
18 XI/III-\]/I-II/ILIGCIS/IG CBIz)ﬁCTBa Ha IpUMepe bubmorera [OK
P p https://m.edsoo.ru/00addfe2
xJjiopa
19 Xnoposojopoa. CosisiHast KUCIOTA, bubnuoreka [IOK
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XUMUYECKHE CBOICTBA, MOJIyYCHHE,

https://m.edsoo.ru/00adel104

MIPUMEHEHHE
[IpaxTnueckas padota Ne 2 1o Teme
20 «[lomyuenne cosTHOM KHUCIOTHI bubmmoreia LIOK
P ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Berurcnenus o ypaBHEHUSAM
21 XUMHYECKUX peazﬁnﬁ, €CJIA OJINH U3 bubmmorexa [OK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6rast XapakTeprucTHUKa HIIEMEHTOB bubnuoteka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PHUKAIIUN CEPBHI.
23 Haxoxnenue cepbl v €€ coeAMHEHUI bu6mmoreka [JOK
B IpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYeCKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIIOTa,
25 (u3HYECKre U XUMUYECKHIE CBOMCTBA, bubmmorexa [IOK
https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PEAKIINH, JICKAITUE B
OCHOBE MPOMBIILIIEHHOTO criocoba
26 MOJY4YEHUS] CEPHOU KUCIIOTHI. bub6nuoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KAIOILIEN CPENIbI COENNHEHUSIMU
cepbl
97 Brruncienue MaccoBOM JOIM BRIXOAA bubnuroreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OOm1ast xapaKTepHCTHUKa 3JIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHEeHHE
B IIpHUpoJe, pu3ndecKue u
XUMUYECKHE CBOMCTBA

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

AMMHaK, ero pu3NUEcKue u

bu6mmoreka [JOK

29 XUMHYECKHE CBOMCTBA, IIOJIYUYCHHUE U
v https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpaxTrueckas padota Ne 3 o Teme
30 «[Tony4yeHne aMmmMuaKa, U3ydeHUE ero bubmorexa [OK
i > YA https://m.eds00.ru/00adf180
CBOWMCTB»

31 A3OTHas KUCJIOTA, €€ GU3NIECKUE U bu6mmoreka [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHMSI B KQU€CTBE MUHEPAJIbHBIX

32 oOpenuil. Xumuueckoe Bubnmorexa LIOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIel Cpe/ibl
COEIMHEHUSIMH a30Ta
®ochop. Okecup dpochopa (V) u

33 Cpocgo pHa;I Kncf[ng)Ta ((b;)linfle()mne u bubmmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCTBE MUHEPAIBHBIX yI0OPEHHIA. bubnunoreka [IOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu Ez[e (1;)1/131/11?1601516 U XUMUYECKHE brbmmorexa [IOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcunpl yriepoa, ux Gpu3nuecKue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOIeMsl,
CBsI3aHHBIE ¢ OKCHIOM yriepoaa (1V)

37 VYroapHas kucioTa u e€ coiu bubmmorexa [OK
https://m.edsoo.ru/00ae006¢c
[Ipaktudeckas padora Ne 4 mo reme

38 "[lony4eHue yriekucioro rasa. bubnuoreka [IOK
KauectBennas peaxius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauanbHBIEC TOHATHS 00
39 OPraHNYECKUX BEIIECTBAX KAK O bubmorexa LHOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
40 Kpemuuii u ero coeqHeHus bubmmorexa [JOK
P https://m.edso0.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnnoreka [IOK
«BaxHeue HeMeTaIbl ¥ UX https://m.edso0.ru/00ae0bf2
COCAMHCHUSDY
KontponsHas padota Ne3 mo teme

. bu6mmoreka [JOK
42 «Baxueiinme HeMeTaIbl M UX
https://m.edso0.ru/00ae0el8
COCAMHCHUSD»
OO6mras xapakTepUCTUKA XUMUYECKHUX
3JICMEHTOB — METaJLJIOB.

43 Metannuueckas CBsI3b U bubmuoreka [IOK
MeTaJUIMYeCKasi KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJIOB
XHMHYECKHE CBOICTBA METAJIIIOB.

. bubmuoreka [IOK

44 DNEeKTPOXUMHUYECKUH PsiJT

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edso0.ru/00ae1156
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OOm1re cnocoObl MOTyYeHUs
metauioB. CiiaBel. Beruucinenus no

bu6mmoreka [JOK

o YPABHCHIVIN XHUMITICCIHX Peattiitt, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
MIpUMeCcH
46 [ToHsiTHE O KOPPO3UU METAIUIOB bubmorexa [IOK
https://m.edsoo.ru/00ae1278
bub6mmoreka [JOK
4 Wlenowrie MeTane! https://m.edsoo.ru/00ae14b2
48 OKcHbl ¥ THAPOKCUTBI HATPHUS U bubnuoteka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [Ileno4yHO3EMENBHBIE METATLIIBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxneiiue coequHEHNS KalIbIUs bubmmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U cUCTEMAaTH3AIIAA
3HAHHUH
59 JKEcTkoCTh BOJIBI M CITOCOOBI €€ bubmuoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabota Ne 6 mo Teme
N N bubmuoreka [IOK
53 "YKEcTKOoCTh BOABI U METOIBI €6
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
54 ASTFOMUHH bubmuoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOWCTBA OKCUIA U bu6nuoreka LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcupl, THIPOKCHIBI U COJIU JKelle3a

bubmuoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o00muIeHNe U CUCTeMaTH3AIHS
3HAHUI
[Ipaktudeckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33]1a4 11O TEME bubnuoteka [IOK
«BaxHenmue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIINH, €CIT OJ1H U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpuMecH. Beraucnenus https://m.edsoo.ru/00ae1750
MaccoBOM JJOJIU BBIX0/1a IPOAYKTa
peaxiuu
61 O0001IeHNEe U cuCTEMAaTH3 AL
3HaHUI
KontponsHas padorta Ne4 o teme
62 «Baxueiiue MeTabl U UX
COCIMHEHUS
63 Bemiectsa u marepuaisl B bubnunoreka [IOK
HOBCEIHEBHOM )KU3HHU UETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsA3HEHUE bubnunoreka [IOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bu6nuoreka LIOK
9KOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01IeHNE U bu6nuoreka LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo0.ru/00ae0d0a
67 PezepBHblit ypok. O6001meHue u bubnuoreka LIOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
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68 PesepBHbiit ypok. O600111€HNE U

CUCTEMAaTU3alus 3HAHNN
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https://m.edso0.ru/00ad9ch?2
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

8 KVIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3yJIbTaTbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ'lI)H0]71 nmporpaMMbIl OCHOBHOT 0 o0mero Oﬁpa3OBaHI/IH

1

IIo Teme: «HepBOHa‘IaHBHBIG XUMHNYECKHUEC ITOHATUS

11

PaCKpLIBATh CMBICIJI OCHOBHBIX XHUMHYCCKUX HOHATHIH: aToM,
MOJIEKYJ1a, XHUMHYECKHH DJIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJAHOpOJHAS W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHTENIbHAsi aTOMHAas W MOJICKYISIpHAas Macca, KOJHYECTBO
BEIIECTBA, MOJb, MOJIIPHAS Macca, MaccoBas [OJST XUMHUYECKOTO
JJIEeMEHTa B COEIUHEHMM, MOJISIPHBIA 0O0BEM, XMMHUYECKas peaklus,
KIIacCCU(UKAIIUSA  PEaKIMi:  peakluh  COCIUHEHUsS,  peaKlnuu
pa3OKEHUs, pEeaKIMh 3aMEIICHUs, peakiuu oOMeHa, DJK30- U
SHIOTEPMHUUYCCKHE PEAKIMH, TEIJIOBOM A((EeKT peakiuu, pacTBop,

MaccoBasi I0JIsl BelllecTBa (MPOIIEHTHAsl KOHIIEHTpAIlKs) B pacTBOpe

1.2

HUITIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHX MMOHATUH H

IMPUMCEHATDH OTU MOHATHS IIPU OIMMCAHUHU BCIHICCTB U UX npeBpameHHﬁ

1.3

HCII0JIB30BaTh XUMHUUYCCKYIO CHMBOJIMKY JI1 COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPaBHEHUI XMMUYECKUX pPeaKLuit

1.4

PACKPLIBATb CMBICJI 3aKOHOB COXpaHCHHUA MacCcChbl BCIICCTB,
IIOCTOsAHCTBA COCTaBa, AaTOMHO-MOJICKYJIPHOI'O  YUYCHHA, 3aKOHa

ABorajipo

15

OIIPCACIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHaprIX

COCIMHCHUAX

1.6

KJ'IaCCI/I(i)I/ILII/IpOBaTL XUMHUYCCKHUE PCAKIINHU (HO qucily Hu COCTaBy

Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY P deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYISIPHYIO U MOJIIPHYHO MacCChbl

BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO HOJHO XHMHYCCKOIO 3JIEMCHTA IIO (l)opMlee

COEIUHEHUS,

1.9

BBITUCIIATH MAaCCOBYIO OJIIO BCUICCTBA B paCTBOPC




1.10

MPUMEHSITh €CTECTBEHHOHAYYHBIE METOJIbI TIO3HAHUS — HAONIO/ICHUE,
U3MEpEHUE,  MOJCIMPOBAHUE,  OKCHEPUMEHT  (peasibHbli U

MBICJICHHBIH)

[To Teme: «Baxxkneumue npeacTaBUTEIN HEOPraHMYECKUX BELIECTBY

2.1

pacKpbiBaTb CMBICI OCHOBHBIX XHMHUYCCKUX TIOHSTHH: OKCH/,

KHCJI0Ta, OCHOBaAHHCEC, COJIb

2.2

ONpCAC/IATh NPHUHAIICIKHOCTL BCIICCTB K OHpCI{CHéHHOMy KJ1acCcy

coenuHeHul no ¢popmynam

2.3

KJIacCU(DUITMPOBATH HEOPTAHUYECKUE BEIIECTBA

2.4

XapakTepu3oBaTh  (ONMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA
BELIECTB PA3JIMYHBbIX KJIACCOB, MOATBEPXkAas OMHCAHWE MpUMEpaMu

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA

2.5

IIPOrHO3UpOBaAThH CBOICTBa BCHICCTB B 3aBUCHMOCTH OT HX
Kaue€CTBCHHOT'O COCTaBa, BO3MOXHOCTH MMPOTCKAHWUA XHUMHYCCKHUX

npeBpameHI/H‘/i B pa3JIMYHBIX YCIIOBUAX

2.6

CIeoBaTh MpaBWJIaM MOJIb30BAHUS XMUMHUYECKOW TIOCYIOW H
1abopaTOpPHBIM 00OPY/IOBAaHHMEM, a TaKXKe IMpaBUiiaM OOpaIIeHHs C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSMHU TIO BBIMOJTHEHUIO
71a00PAaTOPHBIX XUMHUYECKUX OMBITOB MO TOJYYCHHIO M COOMpaHHIO
ra3zoo0pa3HbIX BEIIECTB (BOIOPOJA W KHCIOPOJa), MPUTOTOBICHUIO
pacTBOpOB C ONpPENETIEHHONM MaccoBOM J0Jiell PacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI O
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIbIO

WHIUKATOPOB (JJaKkMycC, GeHOI(PTAICHH, METUIIOPAHK U JIPYTHUE)

2.7

IMPOBOAUTH paC‘léTH IO YpaBHCHHIO XUMHUYECKOH pcaknuuu

Ilo Tewme: ((HepI/IO,I[I/I‘leCKI/Iﬁ 3aKOH H HCpI/IOI[I/I‘leCKaH CHUCTEMA
XUMHNYCCKHUX JOJICMCHTOB I[ . Menaeneena. CTpOCHI/Ie aTOMOB.

Xumunaeckas cBs3b. OKHCIUTEIFHO-BOCCTAHOBUTEIHLHBIE pe€aKkuum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSTHIM: AApO aroMma,
BHGKTpOHHLIﬁ [03) () aroMa, AaToOMHasin 0p6I/ITaJ'H>, paauyc artroma,

XUMHUYCCKas CBA3b, IOJIIpHAA W HCHOJSIPHASA KOBAJICHTHAA CBA3b,

QJICKTPOOTPULATCIIBHOCTh, HOHHAA CBA3b, HWOH, KAaTUOH, daHHWOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(i)I/IL[I/IpOBaTL XUMHUYCCKUEC JJICMCHTEI




3.3

ONHCBHIBATh M XapakTepus3oBaTh TabmuuHyio ¢opmy Ilepuonmueckoit
CUCTEMBl XMMMUECKHUX DJIEMEHTOB: pa3jnyaTh IOHATUS «rJaBHas
noarpynna (Arpynna)» u «mobouynas noxarpynna (brpymma)y,

«Malble» U «O0JIbIINE) MEPUOJbI

3.4

packpsiBaTh cmbich [lepuogmueckoro 3akona [[.M. Menneneena:
ACMOHCTPUPOBATH NIOHUMAHUC HGpHOI{H‘{CCKOﬁ 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX DJJIEMCHTOB OT HX IIOJOXCECHUA B Hepnoanqecml‘/’l

CHUCTEMC

3.5

COOTHOCHTh  00O3Ha4YeHMs, KOTOpble HMeEKTCis B  Talnuue
«Ilepnognyeckass  cucreMa  XMMHUYECKMX  dneMeHtoB  JI.M.
MenzeneeBa» ¢ UYUCIOBBIMH XapaKTEPUCTUKaMH CTPOEHHUS aTOMOB
XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOlee 4YHcio

JJIEKTPOHOB U PACIIPE/IETICHUE UX 0 DJIEKTPOHHBIM CJIO0SM)

3.6

OIpEaACIATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COEIMHEHUSX

3.7

OTIPENeNsATh BUJ XUMHUYECKOW CBs3M (KOBAJIGHTHAass W WOHHAs) B

HEOPraHN4CCKUX COCANHCHHUAX

9 KVIACC

Kon
MpoBePsIEMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus

1

ITo Teme: ((BCH.[GCTBO U XUMHYECKas pCaKkuus»

11

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHMX TOHATUN: PpPacTBOp,
ANEKTPOJIUTBI, HEIIEKTPOIUTHI, 3SJICKTPOJIUTHYECKAsT IUCCOLMAIN,
peakMi MOHHOTO OOMEHa, KaTalu3aTrop, XMMHYECKOE paBHOBECHE,
obOparumbie u HeoOpaTUMbIe PEaKIuu,
OKHUCITUTETbHOBOCCTAHOBUTEIIbHBIE pEaKIuu, OKUCITUTEIb,
BOCCTAaHOBUTENb, OKHCIEHHE U BOCCTAHOBIIEHHE, aJUIOTPOIIHS,
aMm(pOTepHOCTh,  XHUMHYECKas  CBsI3b  (KOBaJeHTHas, HOHHas,

MeTaJ’IJ’II/I‘ICCKaH), KpUCTAJININICCKas peméTKa, CIlIaBbl, CKOPOCTH

XUMHYECKOMN peakunn

1.2

HWITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHA H

IMPUMCHATDH OTU MOHATHS IIPU ONIMCAHUHU BCHICCTB U UX HpCBpaH_ICHI/Iﬁ




1.3

COCTaBJIATh YPaBHEHUS 3JEKTPOIUTHUYECKON AHUCCOLMALUU KUCIOT,
LICJIOYEH M COJIEH, IIOJIHBIE M COKpAlEHHBIC YPaBHEHMs peaKkuuil

MOHHOT'0 0OMeHa

14

PaCKpbIBaTh CYIIHOCTb OKHCIIUMTCIIBHO-BOCCTAHOBUTCIIbLHBIX peaKuHﬁ

IOCPEICTBOM COCTaBJIEHMSI AIEKTPOHHOIO OajlaHCa dTUX peaKLui

15

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMUYECKOH peaKkluu

Ilo Temam: «Hemeramnel u ux COCIUHCHUA» H «MeTtanael U HX

COEIUHEHUS

2.1

XapaKTEePHU30BaTh (OMUCHIBATE) 00IIKE U CICIIU(UICCKUE XUMUUECKHE
CBOWCTBA TPOCTHIX W CJIOXKHBIX BEIHIECTB, TMOJATBEPXKAasi OMHCAHHUE
puMepamMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX

XUMHUYECKUX peakuui

2.2

COCTaBJISITh YPAaBHEHUSI PEAKIMH, MOATBEPKIAIONIUX CYIIECTBOBAHUE

T€HETHYCCKOH CBS3U MCXKIY BEHICCTBAMU Pa3JIMYHBIX KJIIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHNUYCCKHUX npeBpameHI/Iﬁ B pa3JIMYHBIX

YCIOBHSIX

2.4

ClIeZIoBaTh TpaBHJAM TIOJb30BAHUS XHUMHYECKOH TIOCYIOW U
1abopaTOpPHBIM O00OPY/IOBAaHKWEM, a TaKXKe IMpaBUiiaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMHU IO BBITIOJTHEHUIO
7a00paTOPHBIX XMMHUYECKHX OMBITOB IO IOJYYCHHIO U COOMPAHHIO

ra3z000pa3HbIX BEMIECTB (AMMHAKa M YIJIEKUCIIOTO ra3a)

2.5

IPOBOJMTh PEAKIMH, IOJATBEPXKJAIONINE KAuCCTBCHHBIH COCTaB
pPa3IMYHBIX BEHISCTB: pACIO3HABATh OMBITHBIM IYyTEM XJIOPHU-,
Opomua, womuna, kapOonar, Qocdar, cunmkar, Ccynbdart,
THJIPOKCUIMOHBI, KATHOHBI aMMOHUS, HOHBI M3YYCHHBIX METAJIJIOB,

IMPUCYTCTBYIOIHEC B BOAHBIX PACTBOPAX HCOPTAHNUICCKHUX BCUICCTB

ITo Teme: «Xumus u OKpYyKaromias cpeaa»

3.1

PacCKpbIBaTh CMBICJI OCHOBHBIX XMMHYECKHX IIOHSTHUMA: HI[K

BCIICCTBA; KOPPO3U MECTAJJIOB

3.2

INPUMCHATH OCHOBHBIC OIICpaluU MBICIIUTEIbHON JI€ITETbHOCTH —

aHaJInu3 MW CHHTE3, CpPAaBHCHHC, 0606H_ICHI/IG, CUCTEMATHU3aluIo,
BBIABJICHUC TMTPUYHUHHO-CICACTBCHHBIX CBsA3E€H — I HU3YUCHUA
CBOMCTB BEIIECTB U XUMHUYECKHX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC
METOJbI TIIO3HAHUA — Ha6J'IIOIlCHI/IC, HU3MCPCHUC, MOACIUPOBAHUC,

9KCMIEPUMEHT (peabHbIN U MBICIICHHBIN)




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

8 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITIOHATUA

11

[Ipenmer xumun. Posib XUMHUM B KHU3HU 4Ye€IOBEKa. XUMHUS B CHUCTEME HAYK.
Tena u BemecTBa. OU3NYECKHUE CBONCTBA BEIECTB. ATrperaTHOE COCTOSHUE

BECIICCTB

1.2

TTousarue o MeTogax mo3HaHus B XUMHUH. YucTele BemecTBa U cMecu. CIiocoOb!

paszaeneHust cMecei

1.3

ATOMBI © MOJICKYIJIBI. Xumuueckne djeMeHThl. CHMBOJIBI  XHUMHYECKHUX

251eMeHTOB. [IpocThie U ClloKHBIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE yYEHHE

14

Xumuyeckas popmyna. BaleHTHOCTP aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcWTEeNbHas  aTOMHasg — Macca.
OtHocuTenbHAas MOIEKYIIpHas Macca. MaccoBast 10JI1 XMMHUYECKOTO 2JIEMEHTA

B COCIMHCHUU

15

KonnuectBo BemectBa. Mouib. ModsisipHasi macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl W YHCIA CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérel mo ¢opmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMHUYECKHUE SBJICHUS. XUMHUYECKas peakuus U e€ MpU3HAKH.
3aK0oH COXpaHEHUsI MacChl BEIIECTB. XuMHUUYeckue ypapHeHus1. Kinaccudukarus

XMUMHUYECKUX peakluil (COeTuHEHMs, pa3oKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCYI0H, C IpaBHIIaMH
pabotel B saboparopuu u TpuémMamMu oOpameHuss ¢ JabopaTOpHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIMCaHUE (U3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIICCTB, HaOmoneHne Qusndeckux (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, pACTHPAHHUE caxapa B CTYIKE, KMIICHUE M KOHICHCALUS BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKAJIMBAHWUE  MEIHOW  IMPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) sIBICHWUN, HAONMIOJEHHE U OMHCAHHE
NPU3HAKOB TMPOTEKAaHWUsS XUMHUYECKHX peaknuid (pasjoxkeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPHIOM Oapusi, pa3iokKeHHEe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMoIEHCTBUE Kelle3a ¢ PaCTBOPOM

conu meau(Il), usydenue crnocoboB pazzeneHus cMeceit (C MOMOIIbI0 MarHuTa,

¢wIbTpOBaHUe, BBIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), MmpoBeaeHUe
OUYHUCTKH [MOBapEHHOM COJIM, HAOIIOICHUE U ONMCaHNE PE3yIbTaTOB MPOBEACHUS
OTIbITa, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE MOJENEH

MOJIEKYI (IIAPOCTEP>KHEBBIX)




Baxueliue npeacTaBuTean HEOPraHMUECKUX BEILECTB

2.1

Bo3nyx — cmeck razos. CocrtaB Bo3ayxa. Kuciopox — ameMeHT M mpocroe
BemiecTBo. HaxokaeHue Kuciaopoia B MpHpoAe, (U3UYECKUE U XUMHUYECKHE
cBoiictBa (peaknuu ropenus). Okcuzapl. IIpumenenue xucmopoma. CrocoObt
IOJy4eHUsl KHUCIOpoJa B J1abopaTopuu U IMpoMblnUIeHHOCTH. Kpyrosopor

Kuciaoposa B npupoje. O30H — aIoTponHas MoAu(puKaLus KUCIopoaa

2.2

TennoBoit 3¢ (heKT XUMHUUECKOH peaKknu, TEePMOXUMUYECKUE YPAaBHEHUS, K30+~
U 3HJIOTEpMUYECKHE peakuuu. TomauBo: yroiabs 1 MeTaH. 3arps3HeHHe BO3/yXa,

YCHJICHHE MTapHUKOBOTO 3P deKTa, pazpylieHrne 030HOBOTO CII0s

2.3

Bogopon — anemeHT u mpocToe BemecTBo. HaxoxkaeHne Bogopoaa B pupoie,
¢u3nvyeckne W XUMHUYECKHE CBOWCTBA, TMPUMEHEHHWE, CIIOCOOBI IOJTYYCHHS.

Kucnote! u conu

2.4

MoutsipHblii 00bEM ra3oB. Pacu€Tsl N0 XMMHUYECKUM YpaBHEHHSIM

2.5

duznyeckue CBOWCTBA BOJbl. Boma kak  pacTtBopuTenb. PacTBOpEI.
Haceimmennpie 1 HEHACHIIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIC.
MaccoBasg J0Jisi BemecTBa B pacTBOpe. XUMHUYECKHME CBOMCTBA BOJIBL
OcHoBanus. Posib pacTBOpOB B MpHUpOJE M B KU3HU 4esloBeka. KpyroBopot
BOJBl B Ipupoje. 3arpsA3HEHUE MNPUPOAHBIX BOJA. OXxpaHa H OYHCTKA

MIPUPOTHBIX BOJT

2.6

Knaccudukanus nHeopranmdeckux coenuHennit. Oxcuawl. Kiaccudukamms
OKCHJIOB:  coJieoOpa3yromue (OCHOBHBIC, KHCIOTHbIE, aM{(OTEepHBbIE) U
HecoseoOpasyronre. HoMmeHknarypa okcunoB. Du3udeckue W XHUMHUYECKHUE

CBOMCTBaA OKCHUIOB. HonyquHe OKCH 0B

2.7

OcHoBanusi.  Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknatypa ocHoBaHUi. @U3NUYECKUE U XUMUYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHoBaHuUi

2.8

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kucnort. dusmdeckue u
XUMHAYECKHAE CBOIcTBA KUCIOT. Pan aktuBHocTH MeTaioB H.H. bekerona.

HOJ'Iy‘ICHI/Ie KHCJIOT

29

Comu. Homenknarypa coseii. @uU3M4ecKMe M XMMHYECKHE CBONCTBA COJIEH.

ITony4yenue conen

2.10

I'enetnueckas CBA3b MCIKAY KiITaCCaMU HECOPIraHNYCCKUX CO€UHEHUI




2.11

XUMUYECKUN  DKCIEPUMEHT: KayeCTBEHHOE  OIPEICIICHUE  COJEp)KaHus
KHCIIOpO/ia B BO3JyXe, MOJY4YE€HHE, cOOMpaHHe, PACIIO3HABAHUE M HM3yYECHHE
CBOMCTB KHCJIOPOJa, HAOIIOEHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U MPEKpalleHus ropeHus (1moxkapa), 03HaKOMJIEHUE C
o0Opa3laMu OKCHJIOB M OINHCAaHHE WX CBOWCTB, IIOJIydeHHE, COOHMpaHHeE,
pacno3HaBaHUE M M3Y4YEHHME CBOWCTB BOJOpOJa (TOpEHHue), B3aUMOJIEHCTBUE
Bojsiopoaa ¢ okcusom meau(Il) (Bo3aMOKHO MCTONB30BaHUE BHACOMATEPUATIOB),
HaOnroneHne OO0paslloB  BEIMIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBaHHE
OCOOEHHOCTEl  PAacTBOPEHMsI BEIIECTB C pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCCOBOM JI0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aMMOJICICTBHE BOJABI C METAUIAaMU (HATPUEM U KaJIbLIUEM)
(BO3MOXHO HCHOJIb30BaHUE BHJIEOMATEpUANIOB), OIpEAEICHUE pPacTBOPOB
KHCIIOT M IIeJoYell C TOMOUIbI0 HHAMKATOPOB, HCCIElI0BaHHE 00pa3LoB
HEOPraHMYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB, HAOIIOJCHHE W3MEHEHHS
OKpack MHJIUKATOpPOB B pacTBOpax KHUCIOT U IIeJouYed, H3yYeHHe
B3aumojieiicTBusi okcuna menu(Il) ¢ pactBopoM cepHOM KHMCIOTBI, KHCIOT C
MeTajlJlaMH, PeakIiil HelTpanu3auy, NoIy4eHe HepaCTBOPUMBIX OCHOBAHUH,
BBITECHCHME OJHOIO0 MeTajula JpYTMM U3 pacTBOpa COJHM, pEIIEHUe
JKCIEPUMEHTAIBHBIX 33734 10 TeMe «BaxHeHlme Ki1acchl HEOPraHM4eCKHX

COCTMHEHUI

[Tepuoanueckuii 3akoH u [lepuoauyeckas cucteMa XMMAYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKasl CB3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIbHBIC pCAKIINU

3.1

[lepBpie MOMBITKM KIACCU(PHUKAMU XUMUYECKUX dieMeHToB. [lonstne o
IPYINIax CXOTHBIX AJIEMEHTOB (IEJOYHBIE M IIEIOYHO3EMENIbHbIE METaJlbl,
raJIoTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdoTepHbIE

OKCHABbI U THAPOKCHUIbI

3.2

Ilepuoanueckuit 3akoH. [lepruoanyeckas cucrema xXumudeckux amnemMenTon .M.
Menneneena. KopoTtkonepuoanas n JUTMHHOTIEPHUOTHAS hopmbI
[Iepuonnueckont cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsl u rpynnel. PU3NYECKUN CMBICI TMOPSAAKOBOTO HOMEpPA, HOMEPOB

INepruoaa U rpymibl 3JIEMCHTA

3.3

CTpOCHI/Ie aroMoB. CocTaB aTOMHBIX AAep. H30TOMnHI. 3J'IeKTpOHBI. CTpOCHI/Ie

QJICKTPOHHBIX 000JI0YeK  aTOMOB MEPBBIX 20 XUMUYECKHX DJICMEHTOB

[Tepuomnueckon cucremsl .M. MenaeneeBa. XapakTepucTuka XUMHUYECKOTO

3JIEMEHTA MO ero nosjoxeHuto B [lepuonnueckont cucreme .M. Menneneesa




3.4

3aKOHOMEPHOCTH M3MEHEHUSI pajuyca aTrOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB [0 TpynmnaM MU MEPUOJIAM.
3nauenue llepuomuueckoro 3akona u [lepuoanyueckoil CUCTEMbl XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BuTUd Hayku WU npaktukd. .M. MeHnueneeB — y4€HbId U

rpaKJaHVH

3.5

Xumnueckass cBsi3b. KoBaneHTHas (MOJsipHAas W HEMOJSIPHAsi)  CBSI3b.

3HeKTpOOTpI/IIIaT€JH)HOCTI) XHUMHUYCCKUX 3JIeMeHTOB. MIoHHAS CBSI3b

3.6

Crenenb okucineHus. OKUCIUTEILHOBOCCTAHOBUTEIBHEIC pCaKknum. HpOHCCCI)I

OKHCJICHHS U BOCCTaHOBJICHHS. OKHMCIUTEIIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE O00pa3lloB BEIIECTB METaNIOB U
HEMETAJUIOB, B3aMMOJCHCTBUME THJIPOKCHUAA LMHKA C PacTBOpamMu KHUCIOT M
LIEJI04YEeH, TIPOBEJICHNE ONBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI OKHCIUTEIBHO-

BOCCTaHOBUTEJBHBIX PEAKINI (TOpEeHNE, peaKkIii pa3IoKeHUs, COeTMHEHNS )

9 KVIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

BenectBo u xummnueckas peakuus. [loBTopenue

11

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema Xumudeckux snementon [1.1.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHUN B COOTBETCTBUHU C IIOJIOKEHHWEM 3JeMeHTOB B Ilepuoamueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHBI XAMHYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBUCUMOCTH CBOMCTB BCIIECTBA OT THIIA KpHCTaHHquCKOfI peI_HéTKI/I
U BUJA XUMHYECKOM CBS3H. KJ'IaCCI/I(bI/IKaI_II/IH N HOMCHKJIATYpa HECOPraHUYCCKUX
BCIICCTB (MG)KIIYHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIIUXCA K pPas3iM4HbIM KJIaCCaM  HCOPraHHUYCCKHX COC,HI/IHCHI/Iﬁ,

TCHCTUYCCKAA CBA3b HCOPIraHNMYCCKHUX BCIICCTB

1.3

Knaccudukanus XuMHUUECKUX peaklUui MO pa3IUYHbIM MPU3HaKaM (10 YUCITY U
COCTaBY YYacTBYIOIIUMX B pEAKIUU BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo

W3MEHEHMIO CTEIICHEW OKMCICHHUS XHMHUYECKHUX 9JICMCHTOB, II10 06paTI/IMOCTI/I,

1o Y4aCTHUIO KaTanmaTopa) . DK30- u SHAOTCPMHUYCCKUC pCaKuuu,

TCPMOXUMHUYCCKUC YPABHCHU . IlonsTue o CKOpPOCTHU XHMHUYECKOH peaKkuu




14

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XMMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX U I'€TePOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHM.
@akTOphl, BIMSIOLIME HAa CKOPOCTh XUMUYECKOW pEaKIUU M IOJIOKCHHE

XHUMHUYECKOT'O paBHOBCCUA

15

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKLUHU, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHHe  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMI € MCIOJIb30BAaHUEM METOJa

3JIEKTPOHHOTO Oananca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIIEKTPOJIUTHl U HEIIEKTPOIMTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAAMHU
xumuueckol cBszu. CreneHs auccounanuu. CUIIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.
Peakiun nonHoro obmeHa. YcCloBUsI MPOTEKAHHS PEAKIIMHA MOHHOTO OOMEHa,
IIOJHBIE M COKpAlIEHHbIE HOHHBIE ypaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBAaHMH M cCcoOJell B CBETe MPEICTABIEHUNH 00 BIEKTPOIUTHUECKOM

nucconuranuu. KauecTBeHHbIE peakiiny Ha HOHBIL. [oHSITHE 0 TUAPOIU3E cConen

1.7

XUMH4YeCKU OKCIICPUMECHT. O3HAKOMJIICHHEC C MOACIAMH KPUCTATINYCCKUX
pEemETOK HEOPraHWYeCKUX BEUIECTB — METAUIOB W HEMeTawioB (Tpadura U
ajMasa), CIIOXKHBIX BEIIECTB (XJIOpHUJAa HATPHsl); MCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHUYECKOH pEaKkIMu OT BO3JACHCTBUS PAa3UYHBIX (PAKTOPOB;
WCCIIEZIOBAaHUE  DJICKTPONPOBOAHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALMN  KUCIIOT, WIeNoYer © coyied  (BO3MOXKHO —HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEJICHHE OTBITOB, HUIIOCTPUPYIOIIMX TPU3HAKH
NPOTEKAHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHHe OcajKa, BBIJICIICHUE Ta3a,
o0Opa3oBaHue BOJbI); ONBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil (FOpeHHE, PEaKIUh Pa3jioKCHUs, COCIAUHEHUS);
pacrio3HaBaHHE HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEAKIIHiA

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannel u ux coequHeHus

2.1

0611135{ XapaKTCpUCTUKA TI'aJIOI'CHOB. Ocobennoctu CTPOCHHA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHHA. CTpOGHI/Ie n (I)I/I3I/I‘ICCKI/IG CBOICTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBa Ha npuMepe  XJjopa
(BSaI/IMO,[[eI\;ICTBI/IC C MfCETaliaMHu, HCMCTallllaMu, H_IeJ'IO‘laMI/I). XJ'IOpOBOI[OpOI[.

Consnas KHUCJIOTa, XUMHUYCCKUC CBOﬁCTBa, MOJIyYCHHUEC, IPUMCHCHUC. HeﬁCTBHe

XJIOpa U XJIOPOBOJAOpOZAa Ha OpPraHu3M 4YCJIOBCKA. Baxwueiime XJIOpUAbl U UX

HaxO0’JIEHUE B MIPUPOJC




2.2

OOmast xapaktepucTuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe CTeneHn okuciaeHus. CTpoeHue u GU3NIEeCKue CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOpOJAa M Cepbl. AJUIOTPOINHBIE MOAU(DUKAIIH
KHUCIIOPOJia U cephl. XUMHUYECKUE CBOMcTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCI/IILBI CCPbl KaK MNPCACTAaBUTCIIN
KHCJIIOTHBIX OKCHIOB. CepHas[ KHCJIOTa, (1)I/I3I/IT~I€CKI/IG A XHUMHYECKHE CBOICTBa
(oOmme Kak TpeACTaBUTENs Kiacca KHCIOT M CHelU(pUIecKue). XUMUICCKHE
peaknuu, JeKanpe B OCHOBE NMPOMBIIUIEHHOTO CIOCO0a TONyYeHHs! CEepHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Conn cepH0171 KHCJIOTBI, Ka4Y€CTBCHHAd PpCaKOuA Ha
cynbdar-uoH. HaxoxxneHnue cepbl U €€ COeAMHEHUH B MpUpojie. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOUIEH Cpellbl COCIMHEHUSIMU CEepbl (KUCIOTHBIE JOXKIH,

3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €ro MpeI0TBPAIICHHS

2.3

OOmiass xapakTepucThka 371eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHHs. A30T, pacCIpOCTpaHEHHE B IPUPOJIE,
¢dusnueckue U xumudeckue coiictBa. Kpyrosopot azora B npupojae. AMMHaK,
ero (usuyeckre M XUMHYECKHE CBOWCTBA, MojyuyeHHe u npumeHeHue. Conu
aMMOHHMS, UX (U3NYECKHEe U XUMHYECKHE CBOMCTBA, MpPHUMEHEHUE.
KauecTBenHas peakiusi Ha MOHbBI aMMOHHMSI. A30THas KUCJIOTa, €€ MOJydyeHue,
(bu3nvecKkne W XMUMHUYECKHE CBOMCTBa (0OIIME Kak TMPEACTaBUTENs Kiacca
KUCIOT U creuupuyeckue). Vcnonp3oBaHue HUTPATOB W COJICH aMMOHHUS B
KauyeCcTBe MHUHEPAIBbHBIX YAOOpeHUH. XUMHUUYECKOE 3arps3HEHUE OKPYXKaIoIlen
Cpelbl COeTMHEHUAMH a30Ta (KUCIOTHBIE JIOK/H, 3arpsi3HEHUE BO3AyXa, TOUBbI

1 BOJIOEMOB)

2.4

®docdop, amnorponHsie Momuduranuu pocdopa, buzMUecKue U XUMUUYECKUE
ceorictBa. Oxcupg ¢dochopa(V) u  dochopHas kuciora, QuU3NUECKUE W
XHUMUYECKHE CBOWCTBA, moiyiydeHue. lcmonb3oBanue (ocdaroB B KayecTBe

MUHEPATBHBIX YI00peHHi

2.5

OOmast xapakrtepuctuka 31eMeHTOB [VA-rpynnbel. OCoOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTE€pHble CTENEHW OKUCICHUSA. YTJIepoJ, auIOTPOIIHBIE
MoIuGUKAIMK, paclpoCcTpaHeHHe B MpHUpoje, (U3NYECKHEe M XUMUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yriepona B npupoae. Okcuasl yriepona,
uxX (QU3MUecCKue M XMMUYECKHE CBOMCTBA, JEWCTBUE HA KUBBIE OPraHU3MBI,

IMOJIYYCHUC U TTPUMCHCHUC. OKOJIOTHYECKHE HpO6JICMBI, CBA3aHHBIC C OKCHUIOM

yraepoaa(lV); rumoreza r006ambHOTO TOTEIUICHUS KJIMMATa; MapHUKOBBIN
addekr. YrompHas Kuciota M €€ coid, X (U3NUECKHe W XUMHYECKHE
CBONCTBa, TMoOJlydeHHEe W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Vcrnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U

CEJILCKOM XO3SAICTBE




2.6

[lepBoHauanbHbIE MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHUAX
yrieposna (MeTaH, 3TaH, STWIEH, AaleTHIEH, 3TaHOJ, IJIMIEPHUH, YKCyCHas
kuciora). MIx cocraB m xumudeckoe crpoeHue. [loHsTne o OHONOTHYECKH
BOXHBIX BEIIECTBAX: JKHMpaX, OeNKax, YrieBoJaXx — M HMX POJH B KHU3HH
4yenoBeka. MaTepuaqbHOE€ EIMHCTBO OPraHMYeCKUX W HEOPraHWYeCKUX

COEIMHEHNI

2.7

Kpemunii, ero ¢Qusmueckne ¥ XHMUYECKHE CBOICTBA, IMOJyYCHHE U
npumenenue. CoenuHeHuss KpemHusi B mpupoje. OOmme mpencraBieHus 00
okcuze kpemHusA(IV) u kpemuueBoil kuciaore. CUIMKAThl, UX UCHOJIb30BaHUE B
ObITY, METUIIMHE, TPOMBIIUIEHHOCTH. BajkHele cTpouTenbHble MaTepHaIbl:
KepaMHKa, CTEKJIO, LIEMEHT, OeToH, >kene300eToH. [IpoGieMbl Oe30macHOTO

HCII0JIb30BaHHA CTPOUTCIIbHBIX MAaTCPHAJIOB B HOBCCI[HGBHOﬁ KHU3HU

2.8

XUMUYECKUN S3KCIIEPUMEHT: H3ydeHHE OOpa3lOoB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJITHOM KHCJOTBI; IIPOBEICHUE Ka4eCTBEHHBIX PEaKUUid Ha XJIOPUA-
WOHBI W HAOJIOJEHUE TMPU3HAKOB HMX TMPOTEKAHMs; OMBITHI, OTPAKAIOIINE
(u3nuecKkue ¥ XMMUYECKHE CBOMCTBA rajloreHOB U MX COETUHEHUH (BO3MOKHO
WCIOJIb30BAHME BUJEOMATEPHANIOB); O3HAKOMJIEHHE C O0pa3laMH XJIOPHUJIIOB
(raoTeHnI0B); O3HAKOMJICHHE C oOpaslamMu cepbl U €€ COCOUHEHUSIMHU
(BO3MOXHO HCIIOJIB30BAaHHE BHJICOMATEPHANIOB); HAOMIOJIEHWE TIpoIecca
00yriMBaHUs caxapa MoJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
M3y4YeHUE XUMHYECKUX CBOMCTB pa30aBICHHOW CEPHOM KHCIOTHI, TPOBEICHHE
KayeCTBEHHOW peakiuu Ha cyinb(ar-uoH ©u HaONoJeHue mpu3Haka eé
IPOTEKaHUs; O3HAKOMIICHHE ¢ (U3NYECKUMH CBOMCTBaMHU a30Ta, ¢pochopa u ux
COeMHEHUN (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEpUANIOB), OOpa3amu
a30THBIX U (HochOpHBIX YAOOpPEHUH; OTyYeHHE, COOMpaHe, PACIIO3HABAHHUE U
U3y4YeHUE CBOMCTB amMMHaKa; MpPOBEJCHHE KAauyeCTBEHHBIX pEakiuii Ha HOH
ammMoHuMsi U (docdhaT-MOH H U3YYEHHE [PU3HAKOB HMX MPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C MeAbIO (BO3MOKHO
UCIOJIb30BAHUE BUJCOMATEPHANIOB); HU3yYEHUE MOJEIeH KPHUCTAJUIMYECKUX
pemérok anmasza, rpadura, QynIepeHa; O3HAKOMIIGHHE C MPOILIECCOM

a7icopOLIMK PACTBOPEHHBIX BEIECTB AaKTMBUPOBAHHBIM YITIEM M YCTPOHCTBOM

IMPpOTHUBOra3a; IIOJIYYCHHUC, C06I/IpaHI/IC, pacClio3HaBaHUEC W H3YUCHUC CBOMCTB
YIJICKUCIOr0 Ta3a; IMPOBECACHHUEC KAYCCTBCHHBIX peaKHI/Iﬁ Ha Kap6OHaT' u
CUJIMKAT-UOHbBI W H3YUYCHHC IIPU3HAKOB HUX IMPOTCKAHUSA; O3HAKOMIICHHEC C
HpO,HYKHHCﬁ CHJIMKaTHOM IMPOMBINVICHHOCTHU,; PCIICHUC SKCIICPUMCHTAJILHBIX

3aJ1a4 1o TeMe «BakHelIne HeMEeTaUIbl M UX COSIUHEHMS

MeTtamisl ¥ UX COSIUHEHUS




3.1

OOm1ast XapakTepUCTHUKAa XUMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAaHHUU UX
nojoxxkeHus B Ilepuoaudeckoil cHUCTeMe XUMHUYECKHX d3ieMeHToB J[.M.
MeneneeBa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b U
METAJIMYECKass KpUCTAJUIMUECKass pemérka. OJIEKTPOXUMUYECKHH  psin

HaIIPSKEHUI METaJIJIOB

3.2

Ou3nUecKue U XUMHUYECKUE CBOMCTBA MeTasioB. OOmmme crnocoObl MmoTydeHHst
MeTauioB. [IoHATHE O KOPPO3HM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI KX OT
koppo3uu. CruiaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U X IPUMEHEHHE B

OBITY ¥ IPOMBIIIEHHOCTH

3.3

[Ilenouynsle MeTayibl: nosoxeHue B llepuoanueckoil cucremMe XUMHUYECKHX
anemeHToB .M. MeHaeneeBa; cTpoeHMe UX aTOMOB; HaXO0XKICHUE B IIPUPOJE.
duznyeckue 1 XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpust U Kanus). OKcuapl u
TUAPOKCUABI HaTpus W Kaimus. [IpuMeHeHue IIeTOYHBIX METAIOB U HX

COEIMHEHUN

3.4

Illenoyno3eMenpHbIE  METaIbl MarHuii W KaJbLMH:  TIOJIO)KCHHE B
[Tepuonnueckoit cucteMme xuMuueckux 3iaeMenToB [[.U. MenzaeneeBa; ctpoenue
WX aTOMOB; HaxOXXJE€HHE B mpupoje. Pu3nyeckue M XUMHUYECKHE CBOMCTBA
MarHusi W Kajblius. Baxkuedmme coeawHEHHS Kaublus (OKCHJ, THUIPOKCH]I,

cosn). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUS

3.5

AmomuHuil: nojoxxenue B llepuoandeckoi cucteMe XMMUYECKUX DJIEMEHTOB
H.N. MenneneeBa; cTpoeHHE aToMa; HaxoXaeHUe B npupojae. duszndeckue u
XUMHYECKHE CBOMCTBA ATFOMHUHHKSA. AM(POTEpPHBIE CBOMCTBA OKCHA U THIPOKCH 1A

AJIFOMUHUA

3.6

Kenezo: nonoxkenue B [lepuognyeckoii cucreme XuMuieckux anementon J[. M.
MenpeneeBa; CTpoeHHE aTOMa; HaxoXKJIeHHe B mpupone. DU3MYECKUE W
XUMUYECKHE CBOMCTBa jkene3a. Okcuubl, ruapokcuabl U conu kenesa(ll) u

xene3a(Ill), ux cocras, cBOWCTBA U MOJIyYEHHE

3.7

XUMHUYECKUM OKCIICPUMCHT: O3HAKOMJICHUEC C 06pa3uaMH MCTAlJIOB U CIIJIaBOB,

nux (I)I/ISI/I‘IGCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YyJIbTAaTOB KOPPO3UHU MCTAIJIOB




(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUS OKCHJA KalblUs W HaTpusi C BOJAOH  (BO3MOKHO
HCIIOJIb30BAHUE BHIEOMATEPHAIIOB); HCCJIEIOBAHHE CBOWMCTB >KECTKOW BOJIBI;
mpolecca TOPEHUs Kejle3a B KUCIOPOAEe (BO3MOXHO —HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMsI KauE€CTBEHHBIX pEaKUUil HA MOHBI
(MarHus, Kanbiusi, amromMuHus, 1uHka, skenesa(ll) m xemesa(Ill), menu(1l);
HAOJII0JIEHNE U ONMCAaHUE IMPOLECCOB OKpalIMBaHMs IUIAMEHHM MOHAMM HATpHS,
Kaauss M Kaublusg  (BO3MOXKHO  KCIOJB30BaHME  BHJIEOMATEPHAJIOB);
uccienoBaHue aMm(pOTEpPHBIX CBOWCTB T'HAPOKCHAA ATIOMUHHUS U TUIPOKCHJA
LIMHKA; pellieHne IKCIePUMEHTaIbHBIX 33/1a4 10 TeMe «BaxHeline MeTaibl U

nX COCAUHCHUA»

XHUMHS B OKpYXKarolas cpena

4.1

HoBeie Marepuanbl U TexHoJoruu. BemecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XMMHS U 3[I0pOBbe. be3onacHoe MCMoJIb30BaHUE BEIMIECTB U
XUMUYECKUX peaknuid B ObiTy. [lepBas momomp Mpu XUMHUUYECKHX OXKOTax H

OTPABJICHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHMHUYECKOE  3arps3HCHHE
okpyxatomer cpeapl [1JIK. Pons XumMum B pemieHnu SKOJOTHYECKUX MPOOIeM.
[IpuponHble MCTOYHUKH YTJIEBOJIOPOJOB (yrojiab, MPUPOJHBIN Ta3, HE(PTH),

MPOJIYKTHI UX NIepepabOTKU, UX POJb B OBITY U IPOMBIILIEHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: H3ydeHHE 00pa3lioB MaTEpUaIoB (CTEKIO, CIUIABBI

METaJIJIOB, MOJIMMEPHbBIE MaTEPUAIIBI )




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUMS OCHOBHOM OBPA30OBATEJILHOM
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 001ero oopasosanus Ha ocHose ®I'OC

1

[Ipencrasnenue:

11

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHUYECKOW HAayKH Kak 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIel KyIbTypbl M IPaKTUYECKOU
NEATENbHOCTH YeJIOBEKAa B YCIOBHMSX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHUEC MECTAa XUMHUH CPEAN JAPYTHUX €CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJIaX MO3HAHHUS, B TOM YHUCJE 3KCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJaX MCCIEAOBAHUS BEHIECTB W  MU3Y4YEHUSA
XUMHYECKUX PEaklui; YMEHHE UCIOJIb30BaTh MOJACIH  JUIA

00BSCHEHUS CTPOCHUS aTOMOB U MOJIEKYII

1.3

0 chepax npodecCHOHATFHON EATEFHOCTH, CBA3aHHBIX C XUMHUCH U
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHSIX
XHUMHAYECKOH HAayKH, YTO ITO3BOJUT OOYYaroIIUMCSl paccMaTpUBaTh
XUMUIO Kak cdepy cBoer Oyaymieit mpodecCHOHAIBHON IeATeTbHOCTH
U ClIIeNIaTh OCO3HAHHBIA BBIOOP XMMHH KaK MPOQWIBHOTO IpeaMera

IIPU [Iepexo/ie Ha YPOBEHb CPEIHEr0 00IIero o0pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XHUMHUYECKHX 3HAHUH U YMCHHUE IMPUMCHATH

CUCTEMY XUMHYCCKHX 3HaHHI>i, KOTOpast BKIIIOYAcCT:

2.1

Ba)KHEHIIIME XUMHYECKUE IIOHATHS: XMMHUYECKHI DJJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IMPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/IHAsA CMECh, OTHOCHTENIbHbIE aTOMHAas M MOJIEKYIsIpHas
MacChl, KOJHMYECTBO BEIECTBAa, MOJIb, MOJISIPHAs Macca, MOJISPHBIHA
00BEM, OKCHJ, KUCIOTa, OCHOBaHWE, CONb (CpelmHsisi), XUMHUYecKas
peakuusi, peaklUu COEIUWHEHHUs, PEaKIHH pa3I0oXKEeHUs, pPEeaKIUuu
3aMelleHus, Peakui oOMeHa, TEermIoBoM 3(peKT peakiuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIMH, PAaCTBOP, MAcCoBasi JOJS XUMHYECKOTO
3JIEMEHTA B COEJUHEHUH, MacCOBast A0S U MPOLIEHTHAs KOHLUEHTPALIUS

BCIIICCTBA B paCTBOPEC, AApPO aTOMaA, 3JICKTpOHHBII71 cloi aroMa, aTOMHas




opbutanb, paauyc aroma, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBSI3b, dJICKTPOOTPULATEIILHOCTD, IOJISIPHAS U HENOJIApHAs
KOBQJICHTHAsl  CBsI3b, MOHHAas  CBSA3b, METALIMYECKAs  CBS3b,
KpUCTAJUIMUECKass pelmérka (aToMHas, HWOHHAsA, MeTaJlJIn4yecKas,
MOJIEKYJIIpHAsi), MOH, KaTUOH, aHMOH, JIEKTPOJUT U HEAJIEKTPOJIUT,
AIEKTPOIUTHYECKAs AUCCOLMALMA, PEAaKLUUU HMOHHOIO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEaKIMM,  OKUCIHUTEIb U
BOCCTAHOBUTENb, OKHUCICHHE W BOCCTAHOBICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEoOpaTHMBbIE peaKIuy,
CKOpPOCTb XMMHYECKOM peakuuu, Karanusatop, IIJK, xkoppo3us

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XHMHUHU: 3aKOH COXPAaHEHMsI MaccChl,
nepuoguueckuii  3akoH J[.M. MeHneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTajJIpo

2.3

TEOpUn XUMUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TeopHus

3JIEKTPOJIUTHYECKON AUCCOLIMAIIIHI

Brnanenune ocHOBaMM XUMUYECKOW IPaMOTHOCTH, BKIIFOYAIOIIEH:

3.1

YMEHUE MPaBUIIBHO HCIIOJIF30BATh N3YYCHHBIE BEIIECTBA U MaTEPHAIIbI
(B TOM uHncie MHUHEpalbHBIC YIOOpEHHS, METaUTbl M CILIaBHI,
NPOAYKTH TEepepadOTKU MPUPOIHBIX HCTOYHHKOB YIIIEBOJIOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SHCTBE, HA
NPOM3BOJICTBE W TMOHWMAHHE 3HAYCHHUS >KUPOB, OCIIKOB, YIIIEBOJIOB
JUIsS OpraHU3Ma YeJIOBEKa; YMEHHE MPOTHO3HPOBAThH BIIMSHUE BEIICCTB

U XUMHUYCCKUX ITPOLECCOB HA OpraHMU3M 4YC€JIOBCKA U OKPYKAIOIIYIO

IPUPOJIHYIO CPETY

3.2

YMCHHUEC HUHTCIPUPOBATL XUMHUYCCKUC 3HAHUA CO 3HAHUAMHU JOPYTUX

y‘le6HBIX nmpeaIMETOB

3.3

HaJIN4HC OIIbITa pa6OTLI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(i)OpMaI_II/II/I
10 XUMHHN (Haquaﬂ U HAYYHO-IIOIIYJISIpHAA JIMTCpATypa, CIOBAPHU,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBAThb I/IH(l)OpMaI_II/II-O O B€HIICCTBAX, HX
IMpEeBpalICHUAX 151 MMPAKTUYICCKOM MMPUMCHCHUN u YMEHUEC

HCIIOJIb30BaTh €€ I peuICHus y‘Ie6H0'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHoBaMH HOHSATHMHOIO afnrmapara “¥ CHMBOJUYCCKOT'O

A3bIKa XUMHHN 11 COCTABJICHUA (I)OpMy.TI HCOPraHN4YCCKUX BCIICCTB,




YPaBHEHMM  XMMHYECKHX  PEAKIUM; OCHOBAMH  XMMHWYECKOU

HoMmeHknarypsl (IUPAC u TpuBHaibHOI)

YMeHue oOBACHATH CBS3b MOJOXKEHHs 3ieMeHTa B Ilepuonmueckoit

CUCTCMEC C UYHCIOBBIMU XapPAKTCPUCTUKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsija sjpa, oOlee 4Yucio
JJICKTPOHOB), PACIPEICICHHEM JJIEKTPOHOB [0 SHEPreTHUYSCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAIUS U KAJTBIIUS
IIpencraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOWMCTB
XAMHYECKHAX JJIEMEHTOB (paJlyCc aroMma, JJIEKTPOOTPHUIATEIHHOCTS),

6 MPOCTBIX U CJIOXKHBIX BEHIECTB OT TIOJOXKEHHS DJIIEMEHTOB B
[Tepuognueckoit cucreme (B MajblXx MepuoJaXx U TJABHBIX
MOJITPYIINAX) U AIEKTPOHHOTO CTPOSHUS aToMa

7 YMmenue kinaccupuImpoBaTh:

7.1 XHMHUYECKHE DJIEMEHTBI

7.2 HEOPraHMYECKHE BEIeCTBA

7.3 XMUMHYECKHE peaKluu

8 YMeHue onpenensirTh:

a1 BAJICHTHOCTh U CTETICHb OKWCJICHUS XHMHUYECKHX JJIEMEHTOB, 3apsii

' HMOHa

82 BHUJI XMUMHUYECKOW CBSI3M M THI KPUCTAJUIMUYECKOW CTPYKTYphl B

' COCAMHEHUSX

8.3 XapakTep cpepl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHUH)

8.4 OKHCIIMTEIIb M1 BOCCTAHOBHUTEIIb

9 YMeH#ne XxapakTepru30BaTh (PU3NIECKUE U XUMHUECKHE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCJIOPOJ, O30H, BOJOPOJ, rpadur, ammas,

9.1 KpeMHHH, a3oT, (ocdop, cepa, XJIOp, HATPUH, KaJIMA, MarHum,
KaJIbIIMH, aJTFOMUHHM, )KEIe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCJIE HMX BOJHBIX pPacTBOPOB (Boja,
aMMUaK, XJOPOBOJOPOM, CEPOBOJOPOI, OKCHUABI M THUAPOKCHIBI

9.2 metamnoB [-IIA rpynm, amomunus, meau (II), mmnka, xenesa (II u

. IIT), okcuapr yrnepona (I u IV), kpemuus (IV), azota u dpocdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a30THCTas, a30THas,
(docdopHas, yroiapHasi, KpeMHUEBasI KUCIOTA M UX COJIH)

9.3 NPOTHO3UPOBaTh W XapaKTepU30BaTh  CBOMCTBA  BEIIECTB B




3aBUCHUMOCTHU OT UX COCTaBa U CTPOCHH:A, TPUMCHCHHUC BCIICCTB B
3aBUCHUMOCTH OT UX CBOI>'ICTB, BO3MOXHOCTDb IMPOTCKAHUA XUMHUUYCCKUX

IIPEBPALLCHUH B PA3JIMYHBIX YCIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE 1 HOHHBIE YPABHEHMS PEAKLUN, B

10
TOM YHCIIE:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKHCJIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
10.3 WUTIOCTPUPYIOIIUX ~ XMMHUYECKHE CBOMCTBA HM3YyYEHHBIX KJIACCOB
' (Tpymnn) HeOpraHU4YeCKHX BEIECTB
10.4 MIOITBEPIK IAIOITNX TeHETUIECKYIO B3aMMOCBSI3b MKy HUMH
11 YMeHnue BIYUCIATH (IPOBOJIUTH PACUEThl):
111 OTHOCUTEJIbHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJII0 XUMUYECKOTO AJIEMEHTA B COETMHEHNN
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YpaBHEHHUSM XHMHUYECKHUX pEaKUUd M HaXOAUTh KOJUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WJIH MPOYKTOB pPeaKIiuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4dHOro  TMo3HaHUs  (HabOmoaeHHe,
191 U3MEpEeHHe, SKCIIEPUMEHT, MOICTIUPOBAHNUE) NIPU U3YYCHHUH BEIIECTB U
' XUMHYECKUX SIBIIEHUH; yMeHue chopmynupoBaTh MpoliemMy u
IPEIUIOKUTH YT €€ pelIeHus
125 0e3omacHON pPabOTHl ¢ XUMHUYECKHMMH BEIIECTBAMH, XHMHYECKOU
' MOCY/IOH U J1ab0paToOpHBIM 000PYI0BaHHEM
npaBwiIaMy 0€30MacHOTO OOpaIleHus ¢ BEIIECTBAMHU, UCIIOJIb3YEMbIMH
B TMOBCEHEBHOM JKM3HU, IPABUIIAMU MOBEICHUS B LEISIX COEpeKEHUs
e 3I0POBbsI M OKpYXKAaIoUIeil MPUPOAHON Cpelbl; TOHHMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPraHU3MbBl OMPEIeNEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIIIEHUS M TPEJOTBPAIICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTHuecKWX HAaBBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHUS
CIEIYIOIIUX XUMUYECKHX IKCTIEPUMEHTOB!
131 U3yYeHHUE U OMHCaHUe (PU3NIECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I )41 XUMHUYCCKUMU SIBJICHUAMU,; OIIBITHI,




WUTIOCTPUPYIOIIUE MPU3HAKU MTPOTEKAHUS XUMHUECKUX PEAKINI

13.2

M3Y4CHHE CIIOCOOO0B pa3aeeHus cMecei

13.3

NOJTy4eHHE KHCIOpOoJa M M3Y4YEHHE €ro CBOWCTB; IOJIY4EHUE
BOJIOPOJIa U U3Y4YEHHUE €r0 CBOMCTB; MOJyYE€HHE YIVIEKUCIOIrO ras3a u

HN3YUCHHUEC €TO CBOI\/JICTB; IMMOJIYYCHHUEC aMMHAaKa U U3YUCHHUC €CTO CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEICHHOM MAcCOBOM  JIOJIEH

PacTBOPEHHOTO BEUIECTBA

135

NIPUMEHEHHE WHIUKATOPOB (Jrakmyca, METUJIOpaHXa 54
dbenondTanenHa) sl OMpeneNeHUsT XapaKTepa Cpelbl B pPacTBopax

KHUCJIOT U LIeI0YeEN

13.6

WCCIICIOBAHUE M OMNUCAHHE CBOWCTB HEOPTraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB; U3YYEHUE B3AMMOJACHCTBUS KUCIIOT C METAJJIAMH,
OKCHJaMU  METaulOB,  pPacCTBOPUMBIMM U  HEPACTBOPUMBIMH
OCHOBAHMSIMM, COJISIMH; TMOJYYEHHE HEPACTBOPHUMBIX OCHOBAHMIA;
BBITECHEHHE OJIHOTO MeTajyla JpYrMM W3  pacTBOpa  COJIH;
uccneaoBaHue amM(@OTEpPHBIX CBOWCTB THAPOKCHIOB ATIOMHHHUS U

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 1o TeMaM: «OCHOBHBIC KJIACChI
HEOPraHUIECKUX COEIMHEHUIY; «DNEKTPOIUTHIECCKAS
Iucconmanusay; «BaxHellnne HeMETAUIBI MW HUX COCOUHEHHS»;

«Baxnennne MeTalIbl U UX COCOUHCHUA»

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIIHE MIPU3HAKU
MPOTEKAHUS PEAKIMi MOHHOTO OOMEHA; KavyeCTBEHHBIC PEAKIMH Ha
IMPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HOHBI: XJIOPHJI-, OpOMUI-,
uoaua-, cynbdar-, ¢ocdar-, kapOOHAT-,  CHIHKAT-AaHUOHBI,
THAPOKCU-UOHBI, KATHOHBI aMMOHHS, MarHusl, KaJbLHs, aIFOMHHUS,

xkenesa (2+) ukenesa (3+), meau (2+), nuHKa

14

YmMmenue:

14.1

MNPEACTABIATL  PE3YJIbTATBI  3KCIICPUMCHTAa B (bopMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIABIATH OSMIIMPUYCCKUC

3aKOHOMCPHOCTU

14.2

YCTAaHABJIMBATDL CBA3U MCKAY PCAJIbHO Ha6J'II-OI[aeMBIMI/I XUMHYCCKNMHU
SABJICHHUAMU U IIpOoHECCaMiU, IPOUCXOJAINMHA B MAKPO- U MUKPOMHUPE,

OOBSCHATH MIPpHUYHHbI MHOFOO6p3.3PI${ BCIICCTB




HEPEYEHD 3JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMBbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3J1eMeHT CO/IepKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTOHSTUS
11 YucTteie BemecTBa u cmecu. CiocoObl pa3ieieHus: CMece
19 ATOMBI ¥ MOJIEKYJBbl. XHUMHYECKHE JJIeMEHThl. CHMBOJIBI XHUMHYECKHX
' anemMeHTOB. [IpocThie U ClIOKHBIE BEIIECTBA.
13 Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUUYECKHX AJIeMEHTOB. CTETeHb
' OKHUCJICHUS
3aKkoH TIOCTOSIHCTBA cocraBa BemnlecTB. OTHOCHTENbHAs aTOMHasi Macca.
14 OTtHocuTenbHast MOJIEKYJIsIpHas Macca. MaccoBas 0711 XUMHYECKOTo 3JIeMEeHTa
B COCIMHEHUU
L5 KonmnuectBo BemectBa. Moabs. MonsipHas macca. MossipHbii 00BEM Ta30B.
' B3anMocBsI3b KOTMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IUHHMI] BEIECTBA
16 duszndecKkue W XMMHYECKHE SBJICHHS. XUMHUYECKass peaknus U e€ MpHU3HAKU.
' 3aKOH COXpAaHEHHUs MacChl BENIECTB. XMMUYECKUE YPAaBHEHUS
5 [lepuonuueckuii 3akoH u Ilepuogmyeckass cucTeMa XUMHYECKUX DSJIEMEHTOB
.. MenneneeBa. CTpoeHrE aTOMOB
[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMudeckux snemenTon J[. M.
2.1 MenneneeBa. [leproasl u rpynmnbsl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,
HOMEPOB MEPUO/JIa U TPYIIIHI AJIEMEHTA
Crpoenune aromoB. CoctaB aTomMHbIX sijep. M3oTombl. DiekTpoHsl. CtpoeHue
2.2 ANEKTPOHHBIX O00o0JoYeK aroMoB mepBbiX 20 XUMHYECKHX DIIEMEHTOB
[Tepuonuueckoit cucremsl .M. Menaeneena
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEpUOJIOB, Kalus, KajJblUs (paauyca aToMOB, OJIIEKTPOOTPULIATEIHHOCTH,
2.3 METAIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) © HUX COCJUHEHHHA B
COOTBETCTBUU C TMOJIOKEHHEM »dJIeMeHTOB B I[lepuommueckoir cucreme
CTPOEHHEM MX aTOMOB
3 Crpoenue BeniecTBa
Xumudeckass cBs3b. KoBaneHTHas  (MONsipHas M HEMOJISIpHAsi)  CBS3b.
3.1 DIEeKTPOOTPULIATENBHOCTh XUMHUYECKUX  2JeMeHTOB.  MoHHas  CBs3b.
Merannnueckas CBs3b
Tumbl KpUCTAIIMYECKUX PEHIETOK (aTOMHAs, MOHHAs, METaJUTHYecKas),
3.2 3aBUCHMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAUIMUECKOW PEMIETKH U BUAA

XUMHUYECKOM CBSI3U




BaxHelne npeAacTaBUTENIM HEOPraHUYECKUX BewecTB. Hemertamwibsl u ux

COCAMHCHUS. Mertannsl 1 uxX COCOANHCHU A

41

Knaccupukamuss ¥ HOMEHKIATypa HEOPTaHUYECKUX COCAMHEHHMH: OKCHIIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(pOoTepHBIE) 51
HecosieoOpa3yromye; OCHOBaHMK (IIENOYM W HEPAaCTBOPUMBIE OCHOBAHWS);
KUCJIOT (KHCIOpOJCOAEpKalMe U  OECKHCIOPOJHBIE, OIHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

®u3nyecKkue UM XHUMUYECKHE CBOWCTBAa IPOCTBIX BEIIECTB-HEMETAJUIOB:

BOJIOPO/Ia, XJIOPa, KACIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckie W XUMHYECKHE CBOMCTBA MPOCTBIX BCHICCTB-MCTAIJIOB: JIMTHA,
HaTpus, Kajlusd, Marovusa U KaJlblud, aJIIOMUHHA, KCJIC3a. 3J'I€KTpOXHMH‘-I€CKHfI

P HAIPSKEHUN METalIOB

4.4

DU3NYECKUE U XUMHYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHHN HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

45

dusnyeckne U XMMUYECKUE CBOWCTBA OKCHI0B HemeTtayuioB: cepel (IV, VI),
azota(Il, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(I1V). Ionyuenue

OKCHJIOB HEMETAJUIIOB

4.6

Xumudeckue cBoictBa okcuaoB: MetaioB |A—IIA rpynn, nuaka, meau(Il) u

xenesza(Il, 11). TTonydenne oKkCHI0B METAIIIOB

4.7

XUMHUYECKHUE CBOMCTBA OCHOBAHWN M aM(OTEpPHBIX TMAPOKCHAOB (Ha MpuUMepe
THJIPOKCUJIOB  allIOMUHMS, Kene3a, nuHKa). [lomyueHue ocHOBaHUl WU

aM(pOTEePHBIX TUIPOKCHJIOB

4.8

OO01ue XUMHYECKUE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOJOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (hochHopHON, KpeMHHEBOH, yroibHOU. OcoObie
XMMHYECKHE CBOMCTBA KOHILIEHTPUPOBAHHOW CEPHOM M a30THOW KHCIOT.

HOJ'Iy‘ICHI/Ie KHUCIIOT

4.9

OO6mue xumudeckue cBoiicTBa cpequux cojeil. [lomydenue coneit

4.10

HOJ'Iy‘ICHI/Ie, CO6I/IpaHI/IC, paclio3HaBaHUC BOAOpOAd, KHCIOpOJd, aMMHaKa,

YIJICKUCIIOIO ra3a B na60paT0pHH

411

HonyquI/Ie aMMMHakKa, cepH0171 U a30THOM KHCJIOT B MPOMBIIIJICHHOCTH. O6H_II/IC

CITIOCOOBI MOJIY4YCHUS METAJJIIOB

412

I'eneTnueckas CBA3b MCKAY KiIIaCCaMH HCOPIraHNYCCKUX COCIMHEHUM

XUMUYECKHUE pcakunun




5.1

Knaccugukanuss XUMHUECKUX PEaKIMid M0 Pa3IMYHbIM MPU3HAKAM: 110 YUCIy U
COCTaBy YYaCTBYIOIIMX B PpEAKIUH BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, Io

N3MEHEHHIO CTCIICHEH OKMCICHUS XUMHUUECKUX 3JIEMECHTOB

5.2

TennoBo# A3PPeKT XUMHUUECKON peakui, TePMOXUMHUYECKHE ypaBHEHUS. JK30-

1 SHAOTCPMHUYCCKHUEC PCAKIIUU. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA

5.3

OKHUCIATEIBHOBOCCTAHOBUTEIILHEIE peaKkuuu. OKHCINUTEIN U BOCCTAaHOBUTEIH.
[Ipomeccyl ~ OKMCIEHMST W BOCCTAaHOBJIGHHSA.  OJEKTPOHHBINH  OajaHc

OKHCIINTEILHOBOCCTAaHOBUTEIBHOM pCakunun

2.4

Teopust MeKTPOTUTUUECKON Arcconnanuu. KaTHoHbI, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIHUTEI. CunbHbBIE U Cl1a0bIe SJICKTPOJINTEIL. Cremnenn Jucconuanmu

5.5

Peakiun monHoro oOMeHa. YCIOBHUSI MPOTEKAHUS PEAKIMid MOHHOTO OOMeEHa,

IIOJIHBIE ¥ COKPAIIEHHBIE HOHHBIEC YPAaBHEHHUSI PEAKIINN

XHUMHS B OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IOBCEIHEBHOW JHM3HHM 4YeloBeKa. be3omacHoe
WCIIOJIb30BAHME BEIIECTB M XMUMHYECKHX peakuuil B J1abopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHYCCKUX 0XKOIraX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKarolied cpenpl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE MOYBbI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro MperoTBPALICHUS
[Ipenenbras gomyctumas koureHTpamus BemiectB (ITJK). Ponp xumum B
pEeIIeHUN JKOJIOTHYECKUX TMpobOsieM. YcuiaeHue mapHUKOBOTO 3ddekra,

Paspyumi€HUE O30HOBOI'O CJI0A

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COCTUHCHUH B
OBITY, MEIWIMHE, TPOMBINUICHHOCTH W CEIbCKOM Xxo3siiicTBe. [IpumMeHeHme
METa/UIOB M CIUIABOB (CTallb, YYryH, IOPATIOMUHUNA, OpoH3a) B OBITY H
IPOMBIIIICHHOCTH UX coequHeHuil. [ToHaTHE 0 KOPPO3UHN METAIIIOB, OCHOBHBIC

CIIOCOOBI 3alllUThI UX OT KOPPO3UH

6.4

[IpupoaHble HCTOYHHMKHU YTIIEBOJOPOJOB (Yrojb, MNPUPOIHBIA Tra3, HedTh),

IPOJIYKTHI X MepepadoTKu (OEH3MH), UX POJIb B OBITY U TPOMBIILIEHHOCTH

6.5

HepBOHaHaHLHLIe MOHATHS 00 OpPraHN4YCeCKUX BCIICCTBAX KAaK O COCAUHCHUAX
yriepoaa (MeTaH, 9TaH, 3TUJICH, alICTUJICH, 3TAHOJI, INIMLICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE 0 OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: JKUPAX, 6CJ'IK8.X, yriieBogax — U ux

POJIA B JKU3HHU YCIIOBCKA

PacuéTsr:

7.1

Je(e] (I)OpMYJ'IaM XHMHUYECKUX COCOUHEHUN




7.2

Macchl (MacCOBOI) JIOJIHM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPABHCHHAM
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