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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 XUMUM Ha YpPOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pazoBaTenbpHOM POrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTABICHHBIX B
dI'OC 000, a Takxe Ha OCHOBE (perepanpHOI paboueil mporpaMMbl BOCIIUTAHUS U
C Y4Y€TOM KOHIENIMM TpenojaBaHusi ydyeOHOro mnpeamera «XUMHUS» B
oOpaszoBaTeIbHBIX opranuzaiusax Poccuiickoit denepanumu.

[Iporpamma 1Mo xuMuUM MaéT MPEACTABICHUE O IEJAX, OOIIEH CcTpaTeruu
0oOy4eHMS, BOCTIUTAHMS M Pa3BUTHUS 00YJAIOITUXCS CPEICTBAMH YI€OHOTO MIPEaAMETa,
yCTaHABJIMBAET 00s3aTeIbHOE MPEIMETHOE COJEep)KaHue, MpeaycMaTpUBaEcT
pacrpeseneHue ero Mo KiaccaM M CTPYKTYpPUPOBaHUE IO pa3fenamM U TemaMm
OporpaMMbl 0 XHMHH, OINPEAENSET KOJIUYECTBEHHbIE UM  KauyeCTBEHHBIE
XapaKTePUCTUKU COJACPKAHUS, PEKOMEHIYEMYIO TMOCIEI0BATEILHOCTh H3yUYCHUS
XUMHUHU C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU Y4EOHOTO
poliecca, BO3PACTHBIX OCOOCHHOCTEW OO0YYaloIIUXCs, OMPENEIsieT BO3MOXKHOCTH
npeaMera IS pealn3aluud TpeOOBaHUM K pe3yjbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMBbl HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl, a TAKKe
TpeOOBaHUI K pe3yJibTaTaM 00yUYeHHs] XUMUM HA YPOBHE 1I€JI€i N3yUeHHUs MpeMeTa
U OCHOBHBIX BHJIOB Y4€OHO-MO3HABATEIbHOW JAESATEILHOCTH OOydYarolerocs: Imo
OCBOCHHIO YU4EOHOTO COJIEPIKAHMUS.

3HaHWE XUMHUHU CIY>KAT OCHOBOM [isi (OPMHUPOBAHMS MHUPOBO33PEHUS
00yyJaroIierocs, €ro MpeJCTaBICHU O MaTepualibHOM €JAWMHCTBE MHUPA, BAXKHYIO
posib UrparoT (QopMHupyeMble XUMHUEH TPEACTaBICHUS O B3aUMOIPEBPAICHUAX
SHEPrUd W OO0 HDBOJIOLMU BEHIECTB B MPHUPOJAE, O IMYTAX PEIICHHS TJIOO0ATBHBIX
npoOJjieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, JHEPIETUUYCCKOM,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHEHHU .

N3yuyenne xumun:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEH  JJI1  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIBTYphI JINYHOCTH, €€ 001Iel 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMHPOBAHHE MBIIIICHUS W TBOPYECKUX CIOCOOHOCTEH
0oOyJarommuxcsi, HABBIKOB WX  CaMOCTOSITEIbHOM  y4eOHON  JesATEeTbHOCTH,
OKCIIEPUMEHTAJIbHBIX W  HCCIIEIOBATEIIbCKUX YMEHUM, HEOOXOJAUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B MPOGECCUOHAIBHOM JIESITEIHLHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIsiIa HA €JUMHCTBO MPUPOABI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YUarOIINXCS;
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crnocoOCTByeT (HOPMUPOBAHUIO ILIEHHOCTHOIO OTHOIIEHUS! K €CTECTBEHHO-
HAay4YHBbIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B JIKOJOTMYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHbple HampaBiieHHs] B OOyYEHHHM XHUMHH OOECIEUMBAIOTCS Crlenu(HUKoit
colepKaHUsi ~ ydyeOHOro  mpeaMera, KOTOPBIM  SBISIETCS  MeIaroruyecku
aJIaITUPOBAHHBIM OTpaKeHHEM 0a30BOM HAayKW XMMHH Ha OMpeNeiIEHHOM JTare e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMsS OPUEHTHPOBAH Ha
OCBOCHHME OOYYalOIMMHUCS CUCTEMbI IEPBOHAYAIBHBIX TOHATUA XHUMHH, OCHOB
HEOPraHMYECKOM XMMUU M  HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSTHI
OPTraHUYECKON XUMHH.

CtpykTypa coAep:kaHHsl NPOrpaMMbl MO XUMHUHU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 moaxoaa K €€ u3ydeHnro. CoaeprkaHHE CKIAQIbIBACTCA U3 CHCTEMBI
IOHATUN O XUMUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBI IIOHATUN O XUMHUUYECKON
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO  PHUHIMILY
ITOCJIEAOBATEIBPHOIO PA3BUTHUS 3HAHWW HAa OCHOBE TEOPETHYECKUX IPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOM CBSI3H;

— NPEJICTABICHUI 00 3IEKTPOJUTUYECKOMN TUCCOLMALIMU BEILIECTB B paCTBOPaXx.

Teopetnueckne 3HAHUSA PACCMATPUBAKOTCA HA OCHOBE  OMIIMPHUYECKU
MOJyYE€HHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJHOTO
YPOBHS K JIpYTOMY, BBIIOJHSS (PYHKIIMHM OOBSICHEHUS] U TIPOTHO3UPOBAHUSI CBOMCTB,
CTPOCHUSA U BO3MOYKHOCTEH MPAKTUYECKOrO NMPUMEHEHUS U NOJIYYEHUs U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl 1O  XUMHUU  CIOCOOCTBYET  (POPMHPOBAHUIO
IIPEACTABJIEHUS O XUMUYECKON COCTABJISAIONIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW NPUPOJBI, LIECHHOCTHOIO OTHOUICHUS K HAyYHOMY 3HAHHUIO U METOAaM
NO3HAHUS B Hayke. M3ydeHuMe XUMHUHM NPOUCXOAUT C MPUBJICYCHUEM 3HAHUU M3
paHee M3YyYEeHHBIX Y4YeOHBIX mpenmMeroB: «Okpyxawomuii mupy», «buonorus. 5-7
KJ1Iacch» U «Pu3uka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHMHM TOPOUCXOAUT (OPMUPOBAHHE 3HAHUN  OCHOB
XUMHUYECKON HAayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpBI. 3a1aya
y4eOHOTo MpeiMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XMMUUYECKHX 3HAHUN —
BOKHEUIUX (PAaKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX TOJIOKEHUH, TOCTYIMHBIX
0000IIEHNIT MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B MPHOOIIEHHWU K
HAay4YHbIM METOZAaM ITO3HAHUS IIPU M3YYEHHHM BEUIECTB MU XMMHYECKHUX DEaKLHM, B
(GbopMHpPOBAHUHU U Pa3BUTHM MO3HABATENLHBIX YMEHUHN U UX MPUMEHEHUH B y4eOHO-
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MO3HABATEJIbHOM M y4eOHO-MCCIEeI0BATENLCKON /IESITENIbHOCTH, OCBOCHUU MPABUII
0e30macHOro O0paIIeHusI ¢ BEIeCTBaMHU B TTIOBCEAHEBHOM JKU3HHU.

[Ipu u3yuyeHuu XMMHUU Ha YpPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS BAKHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJId, KaK:

— (dopMHUpOBaHHE HMHTEJUIEKTYalbHO pa3BUTON JMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbBHOMY TPUHATHIO DEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBlEHHOCTh  OOY4YeHHMs] Ha  CHCTEMaTH4YeCKoe  MPHOOIICHHE
oOydJaronmxcsi K CaMOCTOATENbHOM TMO3HABAaTEIbHON NEATeNbHOCTH, HAYYHBIM
METO/IaM TMO3HaHus, (GOPMHUPYIOUIUM MOTHBALIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue ycioBHil, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO0 00Yy4aroIUMUCS
OMbITa Pa3HOOOPa3HOW JEATENbHOCTH, IO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETCHIINI), WUMEIONINX YHHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (¢opmupoBaHue oOmeld (YHKIMOHATBHOM H  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBACHATH ¥ OIICHUBATH SIBJICHUSA
OKpPY>KaIoIlIeT0 MHpa, WCIHOJB3YyS 3HAHUS M OMNBIT, TMOJy4YEHHBIC TPU H3YYCHHUU
XUMHH, IPUMEHATh UX MPU PELICHUH IPoOJieM B MOBCEIHEBHOM KU3HU U TPYJI0BOU
JESITeIbHOCTH;

— ¢opMHUpOBaHUE y O0yUaAIOIUXCSl TYMAHUCTUYECKUX OTHOLLIEHUHN, MTOHUMaHUS
[ICHHOCTH XMMUYECKUX 3HAHUU AJi1 BBIPAOOTKH SKOJIOTMUYECKU IEIeCO00pa3HOro
MOBEJIEHUS B OBITY U TPYAOBOH EATEIBHOCTH B IIEJIIX COXPAHEHUS CBOETO 310POBbSI
1 OKpY>Karolle NpUPOJHON CPENBL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHMSI OOIIEUEITOBEYECKUX [ICHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BbIOOpY MpOQuIIs U HANTPABIEHHOCTH JIaJIbHEUIIIET0 O0yUYEHU .

Oo1ee yrcio 4acoB, OTBEAEHHBIX IS M3YYCHUS XUMUU HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4daca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).
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COAEPXKXAHUE OBYUYEHUASA

8 KUIACC

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posb XvMuM B KU3HHM 4Y€IOBEKa. XUMHSI B CUCTEME HayK.
Tena u BemecrBa. Dusznueckue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTOMax MO3HAaHUS B XUMHUHU. UUCThIE BELIECTBA M CMECH.
CniocoObl pa3esieHust CMeCei.

ATOMBI M MOJEKYJNbl. XUMHYECKHE 3JeMEHThl. CHUMBOJBI XUMUYECKUX
aneMeHTOB. [IpocThie 1 CI0KHBIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi popmyna. BareHTHOCTh aTOMOB XUMHUYECKHX 3J€MEHTOB. 3aKOH
IOCTOSIHCTBA cOCTaBa BewlecTB. OTHOCHUTENbHAs aTOMHAas Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBast 4011 XMMUYECKOTO 3JIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Mosb. MonsipHas macca. B3auMOCBSI3b KOJMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BeliecTBa. Pacuérel 1o QopMynam
XUMHUYECKUX COCTUHEHUN.

Ou3NUeCKUe U XUMHUUYECKUE SIBICHUS. XUMHUUYECKas PEakuus U €€ MpPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BeEIIEeCTB. XuMmuueckue ypaBHeHHs. Kiaccudukanms
XUMUYECKUX PEAKINi (COeMHEHUS, PA3JIOKEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYJ0H, mpaBuiaMu pabOThl B JabOpaToOpuu U
npuémamu oOpaieHus ¢ J1ab0paToOpHBIM O00OPYJOBAaHUEM, U3YYEHHUE W ONMHUCAHUE
(¢u3NuecKuX CBOWCTB OO0pa3loOB HEOPraHWYECKHWX  BELIECTB, HAOJIOJCHHE
dbu3nyeckux (MJIaBICHHE BOCKA, TasHUE JbjJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) M XUMHUYECKHX (FOPEHUE CBEYH, MPOKAIMBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOM) sIBIICHUN, HAOMt0IeHUE U
OMKCaHUE TPHU3HAKOB MPOTEKAHUS XWMHUYECKHX peakiuil (pas3noxkeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pas3iioKEeHUE THUIPOKCHUAA
menu (II) mpu HarpeBaHuu, B3auMojecTBUE *kene3a ¢ pacTBopoM coiu meau (11),
M3Yy4YE€HHUE CIIOCOOOB pa3/ieleHHs] CMECEW: C IMOMOIIBI0 MarHuTa, (pUiIbTpOBaHUE,
BbITIAPUBAHUE, TUCTUIUIANMS, XpoMarorpadus, MPOBEICHUE OYMCTKH IMOBAPECHHOU
conu, HaOMIOJEHWE W ONHMCAaHWE  PEe3yJIbTaTOB  NPOBEICHUS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsS MAacChl, CO3/JaHHE MOJENeHd MOJEKYI
(1IapoCTep>KHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3nyx — cmece razos. CocraB Bo3ayxa. Kuciopon — ajeMeHT M IpocToe
BemiecTBo. HaxokneHuwe kuciopojga B Mpupoje, (PU3NYECKUE W XHUMHYECKHUE
cBoiictBa (peakuuu ropenus). Oxkcunabl. Ilpumenenune kucnopoga. CrocoObl
NOJIYYCHHS] KHCIIOpOoJa B JIalopaTopuu W MNpoMbIIUIeHHOCTH. KpyroBopoT
Kucnopoa B mpupojie. O30H — aJIoTpoIHas MoIu(UKAIHSI KUCIOPOa.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 51 ot 31.08.2023. UcnonHutens: KanvHuHa H.A. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 5 n3 47. CtpaHnua cosgana: 20.11.2023 17:54 =¥ TATAPCTAH



TemnoBoii 3¢ (heKT XMMUUECKON peaKIiK, TePMOXUMHUYECKHUE YPaBHEHUS, K30~
U SHIOTEPMUYECKHE pEaKIUU. TOIIMBO: yrojdb W METaH. 3arpsi3HEHUE BO3/yXa,
yCHJIEHHE MMapHUKOBOIO 3 dekTa, pazpylieHrne 030HOBOTO CIIOSI.

Bonopon — sanemeHT u npocroe BeniectBo. HaxoxaeHne Bogopoaa B MpUpOJE,
du3nuecKrue 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI oydeHus. KucioTs
U COJIH.

Monsipablil 00bEM ra3oB. Pacy€Thl M0 XUMHUYECKUM YPABHEHUSIM.

Odusnueckne cBoucTBa Boabl. Boma kak pactBopurens. PacTBOphI.
HacelllleHHbIE YW HEHACBIIIEHHBIE PACTBOPBI. PacTBOpMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelIecTBa B pacTBOpe. XUMHUUYECKUE CBOWMCTBA BOAbL. (OCHOBaHWUSI.
Posib pacTBOpOB B mpupoae M B KU3HM 4enoBeKa. KpyroBopor Boabl B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranumueckux coenunenuid. Oxcuapl. Kiaccudukanus
OKCHJIOB:  coJjieoOpasyromue  (OCHOBHBIC,  KHUCJIOTHbIE, aM(OTEepHbIE) W
HecosneoOpazyronme. HomeHknatypa oxcuyioB. Du3UMYECKHME ¢ XUMHUUYECKHUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcunoBanusa. Kraccudukanus ocHoBaHWM: WIENOYM U HEPACTBOPHUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHuU. DPU3NUECKHE U XUMHUUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukauust xucnor. Homenknarypa kxucnor. ®dusznueckue u
XMMHUYECKME CBOMCTBA KHUCHOT. Psng axktuBHoctn wmetamnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. Homenknatypa coneil. @uU3nuecKue U XUMHUYECKUE CBOWCTBA COJICH.
[Tonydenue coien.

['eneTnyeckas CBsI3b MEXKAY KIaCCAMU HEOPTraHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KAQ4ECTBEHHOE OIPENICIICHUE COJIEPKAHUS KUCIOPOAA B BO3JAYXE, MOJYYEHHE,
coOupanue, pacro3HaBaHWE W M3YYEHHE CBOMCTB KHUCIOpOa, HaOMIOACHUE
B3aMMOJCHUCTBUSA BEIIECTB C KHUCIOPOJAOM U YCIOBUSI BO3HUKHOBEHHS U
peKpalieHus TopeHus (moxapa), 03HaKOMJIeHHE ¢ 00pas3liaMu OKCUIOB U ONHUCAHUE
WX CBOICTB, TIOJIyYCHHE, COOMpPaHKE, pacliO3HABaHUE M U3YYCHHE CBOMCTB BOJOPOaA
(ropenue), B3aumoaeiictBue Bojopoga ¢ okcuaom Meau (II)  (Bo3MoxkHO
MCIIOJIb30BAaHUE BHUJICOMATEPHANIOB), HAOMIOACHIUE 00paA3IOB BEIIECTB KOJUYECTBOM
1 ™Mosb, wucciaenoBaHWE OCOOCHHOCTEH PAcTBOPEHHUS BEIIECTB C Pa3IUYHOMN
PAaCTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOW OJIEU
pPacTBOPEHHOIO BENIECTBA, B3aMMOJICHCTBUE BOABI C MeTaUIaMU (HAaTpUeM U
KaJbI[eM) (BO3MOYKHO HCIIOJIb30BAaHHUE BUACOMATEPHAJIOB), HCCIICAOBAaHNE 00Pa3IloB
HEOPTraHMYECKUX BEILECTB PA3IUYHBIX KJIACCOB, HAOIOJEHUE U3MEHEHHUS OKPACKHU
WHJMKATOPOB B PAaCTBOpPAx KHUCJIOT W LIEJNOYEH, N3yYEHUE B3aUMOJICUCTBUSA OKCUIA
menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METa/llaMH, pEaKIuil
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HEUTpanu3aluy, IOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHUE OJHOTO
MeTauia JPYTuM U3 PacTBOpPA COJIM, PEUICHHE SKCIEPUMEHTAIBHBIX 3a]a4 10 TEME
«BaxxHenIme KJIacchl HEOPTaHUYECKUX COCTUHEHUI.

IMepuognueckud 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHUX
iemMenToB JI. H. MenaeneeBa. CrpoeHue aToMoB. XHMHYECKasi CBS3b.
OKHCINTETIbHO-BOCCTAHOBUTE/IbHBIC PeaKIU

[TepBbie TOMBITKK KiIacCU(pUKAIIMM XUMUYECKHX D3JIEMEHTOB. [loHsTHE O
IpyImax CXOAHBIX OJEMEHTOB (IEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pPa3yroT aM(POTEPHBIC OKCUJIBI U
TUJIPOKCHUBI.

[lepnonmueckuit 3akoH. llepuonnueckas cucreMa XMMUYECKUX AIEMEHTOB /1.
N. MenneneeBa. Koporkonepuoanas u amvHHonepuoaHas Gopmel [lepuoandeckoi
cuctembl xumudeckux osnemeHTtoB . M. MenneneeBa. Ilepuoabl ¥ TpymIbL.
DOU3NYECKUI CMBICII OPSAJKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne atromoB. CoctaB atroMHBIX snep. M3oronel. Onexktponsl. CtpoeHne
AJEKTPOHHBIX  000JOYEK aTOMOB  TepBbIX 20  XUMHUYECKUX  DJIIEMEHTOB
Ilepnomnueckont cucrembl JI. WM. MengeneeBa. XapakTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 ero nosioxeHur B [lepuoanueckoint cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHMSI pajJdyca aTOMOB XHMHUUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenue Ilepmoamueckoro 3akoHa u Ilepmoamyeckoil cCUCTEMBI XMMHUYECKHUX
3JIEMEHTOB I pa3BUTUS Hayku W npakTuku. Jl. M. MenngeneeB — yd€Hbil U
rpaXkJaHMH.

Xumudeckass cBs3b. KoBaneHTHass (MOJiApHAsT W HEMOJSIpHAsi) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipoueccsl
OKHCJICHHMS M BOCCTaHOBJICHUS. OKMCIIMTEIM U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepumenm:

M3yueHHe oOpas3loB BEIIECTB METAUIOB W HEMETAUIOB, B3aUMOJCHCTBUE
TUJIpPOKCUAA LMHKA C PpAaCTBOPAMHM KHUCJIOT W IIEJIOYe, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLIMMI
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS ).

Meosicnpeomemmnuwle céasu

Peanuzanus MeXnpeaIMETHBIX CBS3€M MNpU H3YYEHUHM XUMHUHM B 8 Kjacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHSATUH,
TaK W TOHSATUM, SBISIOMIMXCS CHUCTEMHBIMH JJId OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0uue ecTecTBEHHO-HAYYHBIC TMOHSTHS: Hay4dHBIM (akT, TUrnoresa, TEopus,
3aKOH, aHaju3, CHUHTE3, Kiaccudukaius, MepuoJUIHOCTh, HaAOIIOJCHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.
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®du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, BELIECTBO, TEJNO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, (U3UYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COoNHIIE.

buonorus: gporocunres, apixanue, oOuocdepa.

['eorpadus: atmochepa, ruapocdepa, MUHEPAIBI, TOPHBIE MTOPOIBI, MOJIC3HEIC
HCKOIIAaEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHYeCKas peaKus

[Tepuoanueckuit 3akoH. llepuognueckas cucTeMa XMMHUYECKUX AJIEMEHTOB /1.
N. MenneneeBa. CrtpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOICTB
XUMHUYECKUX AEMEHTOB NEPBBIX TPEX MEPUOJIOB, KAIHS, KaJblUsi U UX COCTUHEHHM
B COOTBETCTBUU C IIOJIOKEHUEM DJIEMEHTOB B llepuonndeckoi cucremMe u CTpOCHUEM
UX aTOMOB.

CtpoeHue BemecTBa: BHUJBI XMMHYECKOW CBS3U. THIBI KPUCTALIHYECKUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOM PEIIETKU U
BUJIa XUMHYECKOH CBS3U.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHUMUYECKHE
CBOMCTBAa BEUIECTB, OTHOCSAIIMXCA K pPa3IM4HbIM KJAacCaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTAaHUYECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX peakuil Mo pa3InyHbIM NpU3HAKaM (110 YUCITY U
COCTAaBy Y4YacCTBYIOLIMX B pEaKIMM BEUIECTB, IO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTENEHENW OKHCIECHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTHUMOCTH, IO
YYACTHIO KaTalln3aTopa). JK30- U SHAOTEPMUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpPaBHEHHS.

[lonsiTue o ckopocTH xXuUMUYECKOM peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOpATUMBIX XMUMHYECKUX peakiusx. [IoHSITHE O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakuusax. [lonarue o karammse. [loHsTue 0 XuMHdyeckoM paBHOBeCUU. DAKTOPSI,
BIMAIOIIME HA CKOPOCTh XUMHYECKOM pPEAKIMM U IMOJOKEHHUE XUMHUYECKOTO

paBHOBECHSI.
OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAaKIMU,  JJICKTPOHHBIA  OajaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBienue YpPaBHEHUM

OKHCIINTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH €  HMCIOJIb30BAHMEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOIUTUYECKON TUCCOUMALMU. IIEKTPOIUTH U HEIIEKTPOIUTHI.
Katnonel, anmonsl. MexaHu3M AMCCOLMALMMA BEUIECTB C PA3JIUYHBIMU BHIAMH
xuMHuueckol cBs3u. Crenens auccouuanuu. CuiabHbIE U clTaOble JIEKTPOIUTHI.

Peakuuu voHHOTO OOMEHa. YCJIOBUSI MPOTEKAHUSI PeaKIuii MOHHOTO OOMEHa,
NOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIIOT,
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OCHOBaHHUU U COJIEH B CBETE MPEACTaBICHUI 00 3MEKTPOTUTHUECKON TUCCOIHALIIH.
KauecTBeHnble peakiuu Ha HOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISAMU KPUCTAIUIMYECKHX PEIIETOK HEOPTraHUYECKHX
BEIIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB
(xJopuga HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKLMH OT
BO3JCHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHWE  BICKTPOIPOBOIHOCTHU
PacTBOPOB BEUIECTB, Mpoliecca AUCCOLUAIMK KUCIIOT, IIeJI0Uei U coyiel (BO3MOXKHO
UCIIOJIb30BAaHUE BHUACO MATEPHAIOB), MPOBEJACHUE OIBITOB, WJUIIOCTPUPYIOUIUX
MPU3HAKU MIPOTEKAHUS peakUuii MIOHHOTO 0OMeHa (00pa3oBaHUE OCaKa, BbIICICHUE
raza, oOpa3oBaHUE BOJbI), OMBITOB, WJUTIOCTPUPYIOUIUX MPHUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pEaKUHid (FOpEeHHE, pEeaKUu pPa3joKEHUs, COCIUHEHUs),
pacrio3HaBaHHE HEOPraHMYECKHUX BEHIECTB C MOMOIIBI0 KAaUE€CTBEHHBIX PEAKIMil Ha
MOHBI, PELICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4.

Hemeranibl U MX coeiMHEeHUA

O6miass  xapaktepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — raJIOT€HOB. XMMUYECKUE CBOMCTBA Ha MpUMEpPE XJiopa (B3auMOJCHCTBHIE
C MeTaUlaMH, HeMeTalulaMH, Iienodamu). XiopoBoaopon. CoiisiHasi KHCIIOTa,
XMMHUYECKUE  CBOMCTBA, TMOJIyd€HHE, MpuMeHeHue. JleiictBue ximopa u
XJIOPOBOJIOPOJia HA OPraHU3M YEJIOBEKA. BaxkHeWIre XJIOpuapl U UX HAX0XKICHUE B
OpUPOJE.

OO6mras xapaktepuctuka sjemMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHud. CtpoeHue U (U3MUECKUE CBOMCTBA
MPOCTBHIX BEUIECTB — KMUCIOPOJIA U cepbl. AJUTOTPOINHbIE MOAU(PUKALUUA KUCIOPOAA U
cepbl. XHUMHUYECKHE CBOMCTBa cepbl. CepoBOAOpOMA, CTPOCHHE, (PU3MUECKHE WU
XUMHYECKue CBOMCTBA. OKCUIBI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIIOB.
CepHas kucnoTa, GU3NYECKUE U XMMHUYECKHE CBOMCTBA (00IIMe KaK MPeACTaBUTEIS
KJlacca KUCIOT W crnenuduueckue). XUMHUYECKHE PEaKlMH, JIeKAUUe B OCHOBE
OPOMBIIIEHHOTO Croco0a TOJydeHHs] CepHOM KucioThl. llpumenenue cepHoit
kucyioTel. CollM CcEepHOM KHUCIOTHI, KAueCTBEHHAas peakius Ha Cyiab(aT-HoH.
Haxoxnenue cepbl M €€ COCAMHEHUWNM B NpHUpoJaEC. XUMHUYECKOE 3arpsi3HCHUE
OKpYXarolled cpeapl COCAVMHEHUSIMU Ccepbl (KHCIIOTHBIE JIOXKIH, 3arps3HEHHUE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBPAICHUS.

OO6miast xapakTepucTHKa 351eMeHTOB VA-rpynibl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHMS. A30T, pacIpOCTpaHEHUE B IPHUPOJE,
¢uznyeckue U xuMuUeckue cBoicTBa. KpyroBopor aszora B npupoje. AMMHAK, €T0
du3nuecKkrue U XMMUYECKUE CBOMCTBA, MOJdy4yeHue U npuMenenue. Cojiv aMMOHUS,
ux (u3MUecKre U XMMHYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakuusi Ha
MOHBl aMMOHHMS. A30THAasl KHCIIOTa, €€ MoJydyeHue, (U3MUYECKHEe U XHUMHYECKHE
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CBOMCTBa (00mME Kak TPEICTABUTENS Kilacca KUCIOT | CHeru(UIecKue).
Hcnonbs30BaHnEe HUTPATOB U COJIEH aMMOHHUS B KAUECTBE MUHEPAIbHBIX YAOOPEHUM.
XHMMHUYECKOE 3arpsi3HEHUE OKPYXAIolel cpelbl COeIMHEHUSIMU a30Ta (KUCIOTHbIE
JOKIM, 3arps3HeHuEe BO3ayXa, NouBbl U BOA0EMOB). dDocdop, amioTporHbie
moaudukanuu docdopa, guznueckue u xumuyeckue cBoiictBa. Okcup docdopa
(V) u dochopnas xucimora, GU3NYECKHE U XHUMHYECKHUE CBOWCTBA, MOJIYYCHHE.
Hcnonb3oBanue ¢pocdaToB B KaU€CTBE MUHEPAIBbHBIX YI0OpEHUH.

O6mas xapakrepuctuka s1aeMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTETICHU OKUCJICHUS. YTIepo, alIOTPOIHbIE MOAU(BUKAIIIH,
pacrpocTpaHeHue B Ipupojie, puznueckue U XUMHYECKUE CBOMCTBA. AncopOrus.
Kpyrosopor yraepoga B mnpupoae. Okcuisl yriaepoga, HX (QHUINYECKHE H
XUMHUYECKUE CBOMCTBA, IEHCTBUE HA KUBBIE OPraHNU3MBbl, TOJIYYEHUE U TPUMEHEHUE.
DKoJjiorudeckre mpodsieMbl, cBsi3aHHbIE ¢ okcujaom yriueponaa (IV), rumoresa
rJ100aJIbHOTO MOTEIJICHUSI KJIMMaTa, MapHUKOBBIA 3 (ekT. YroapHas Kuciaora u eé
COJIu, WX (U3MYEeCKHe M XHMHYECKHE CBOMCTBA, IOJYyYEHUE W NPHUMEHEHHE.
KauecTtBeHHas peakuusi Ha KapOoHaT-HOHBI. Mcrnonb3oBaHue kapOOHATOB B OBITY,
MEULUHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHayanbHbIEe MOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COECIUHEHMSIX
yriaepojaa (MeTaH, 3TaH, 3TWJIEH, alleTHJIEH, 3TaHOJI, TIMIEPUH, YKCYCHasl KUCIIOTa).
[IpupoHbIe HCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBINA ra3, HEPTh), MPOTYKThI
ux nepepaboTku (OEH3MH), UX pOJib B OBITY M MpOMbINUIEHHOCTU. lloHsTHE O
OMOJIOrMYECKH Ba)KHBIX BELIECTBAX: JKHpax, Oenkax, yrieBojax — U HMX POJH B
KU3HHM 4YeJOoBeKa. MaTepHalbHOE €IMHCTBO OPraHMYECKMX W HEOPTraHWYECKHUX
COEIMHEHU.

Kpemuuii, ero ¢u3snueckue W XUMUYECKHE CBOWCTBA, TIOJy4YEHHE H
npumeHenue. CoennHeHust KpeMHus B npupoje. OOiue npencraBieHus 00 oKkcuae
kpemaust (IV) u kpemuueBoit kucimore. CHIMKATHI, X HCIOJIB30BaHUE B OBITY, B
OPOMBIIUIEHHOCTH. BakHelIne CTpOWTENbHbIE MaTepualbl: KEpPAMMKA, CTEKIIO,
1eMeHT, OeToH, xkene300eroH. I[IpoOreMbl  Oe30MacHOrO  MCIHOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

M3ydeHue o0pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSHON KHCIIOTHI,
MIPOBEJICHNE KaU€CTBEHHBIX PEAKIINI Ha XJIOPUI-MOHBI U HA0JII0/IEHUE TIPU3HAKOB UX
OPOTEKaHUS, OTBITHI, OTPaKAIOIIME PU3NUECKHE U XUMUYECKHE CBOMCTBA raJlOreHOB
U UX COCJMHEHHI (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPUAIIOB), O3HAKOMJICHHUE C
oOpa3namMu XJOpUAOB (TaJOT€HUIOB), O3HAKOMIIEHHME C oOpa3namu cepbl U €€
COCIMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHME BHJAEOMAaTepUANOB), HaOII0eHHNE
npouecca oOyIJIMBaHHMsl caxapa I0J] JIeWCTBHEM KOHIIEHTPUPOBAHHON CEpHOM
KHUCIIOTBI, HW3YYEHUE XUMHUYECKHUX CBONCTB pa30aBICEHHON CEpPHOW KHUCIOTHI,
POBE/ICHUE KaYyeCTBEHHOM peaklMH Ha cyib(paT-uoH W HaOJIOJIeHue MpU3HaKa eé
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MPOTEKaHUs, O3HAKOMJICHHE ¢ (U3MYECKUMU CBOMCTBaMH a3otra, gocdopa u ux
COEIMHEHHI (BO3MO>KHO HMCIOJIb30BAHUE BUEOMATEPUAIIOB), 00pa3llaMH a30THBIX U
dochopHbIX yHnoOpeHu#, MoJydeHHe, COOMpaHHue, paclo3HABAHME M W3yUCHUE
CBOMCTB aMMMaKa, MPOBEJICHNE KaueCTBEHHBIX PEeaKIMii Ha MOH aMMOHHUS U Pocdart-
VOH M U3yYECHHUE MPU3HAKOB UX MPOTEKAHUS, B3AUMOJACHCTBHE KOHIIEHTPUPOBAHHOMN
A30THOM KHUCJIOTBI € MEIpl0 (BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
M3ydeHUE MOJeNIell KPUCTAUTMYECKUX pemeéToK anmasza, Tpadura, QyruiepeHa,
03HAKOMJICHUE C MPOIECCOM aJICOPOLIUU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U YCTPOMCTBOM NPOTUBOrasza, MoJdyyeHue, COOMpaHHUe, pacrno3HaBaHHUE U
M3yYCHHE CBOWCTB YTJIEKUCIOTO Tra3a, IPOBEIACHHWE KAaYECTBEHHBIX pPEAKIHUM Ha
KapOOHAT M CHJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX IPOTEKAHUS, O3HAKOMIIEHHUE C
MPOAYKIMEN CHIIMKATHOW NMPOMBIIUIEHHOCTH, PEIIEHUE DKCIEPUMEHTAIBHBIX 3a/1a4
110 TeMe «BakHeNIe HEMETAIIIbl U UX COSUHEHU.

MeraJuibl 4 X COeJMHEHHUS

OO0mast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHHH
ux nonoxeHus B llepmogmyeckor cucrteMe Xumudeckux daemeHTtoB JI. N.
MenneneeBa u ctpoeHuss atoMoB. CTpoeHHe MeTauioB. Meramndeckas CBSI3b U
METaJUINYECKasl KPUCTAJUIMYECKash peIIETKA. DIEKTPOXUMUYECKUN Psii HAIPSKEHHUM
meTaysioB. dusnueckne U XUMHUYECKHE CBoicTBa MeTamioB. OOmme crnocoOsl
noxyyeHus: MetauioB. [loHATHE 0 KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI
ux oT koppo3uu. Crassl (CTallb, YyTyH, TIOPATIOMUHUI, OpOH3a) U UX TPUMEHEHUE
B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounsle MeTaJUIBL: MOJIOXKEHUE B llepuoanueckor cucTeMe XUMHUYECKHUX
anemeHntoB JI. M. MenneneeBa, CTpOEHME HMX aTOMOB, HaxO0XKIECHUE B IPHUPOJIE.
du3znyeckre U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHne MEea0uHbIX METAIIOB U UX COCINHEHU.

[[lenouyHo3eMenbHbIE  METAUIbl MAarHuii W KajJbLUMMK: IIOJIOKEHHE B
[lepnoanueckon cucreMe xumuueckux 3yeMeHToB . M. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxoxaeHne B npupone. Guznyeckue U XMMUYECKUE CBOMCTBA MAarHUs U
Kanblud. Baxuelme coequHeHust Kaabus (OKCHII, TUIPOKCHU, coiin). KECTKOCTD
BOJIbI M CITIOCOOBI €€ YCTpaHEHHUS.

AmomuHuii: nonoxenue B Ilepruonnueckoil cucreMe XMMHUUYECKUX AJIEMEHTOB
JI. 1. MenneneeBa, CTpOCHME aTOMa, HAXOXKJIECHUE B mpupoje. Dusnueckue u
XUMUYECKHUE CBOMCTBA amtOMHUHMs. AMGOTEpHbIE CBOICTBAa OKCHIA M THUIPOKCHUAA
ATIOMHUHUSL.

Keneszo: nonmoxenue B Ileppoguyeckorl CUCTEME XMMHYECKUX BJIEMEHTOB [l.
. MenngeneeBa, CTpoeHHE aToOMa, HAaxXOXKJAeHUE B mnpupoae. Dusmyeckue u
XUMUYECKue CBOMCTBa kene3a. Okcuibl, ruipokcuibl U conu xenesa (II) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:
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O3HAaKOMJICHHE C oO0pa3laMyd METAUIOB U CIUIAaBOB, HX (DU3HUUECKHUMHU
CBOMCTBAaMHU,  M3Yy4YCHUE  pE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOKHO
UCIIOJIb30BAaHUE  BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KalbllUd W HaTpUs C BOJOH (BO3MOXKHO HCIOJIb30BAHUE BHUIECOMATEPUAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MpoIlecca TOPEHHUs *Keje3a B KUCIOpPOe
(BOBMOXKHO  WCHOJIb30BAaHME  BHUJIEOMATEPUANIOB),  MPU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEaKIUi HAa MOHBI: MArHUs, KaJbIIMs, ATFOMUHUS, ITMHKA, xene3a (1)
u sxenesa (III), meau (II), HaOmrogeHWe W omHMcaHWE IPOIIECCOB OKpAITUBAHMS
IUITAMEHU HWOHAMHM HATpHsl, Kajuus U KaiblUs (BO3MOXHO HCHOJb30BaHUE
BHJICOMATEPHAIIOB), HUCCIIEOBaHNE aM(pOTEPHBIX CBONCTB THAPOKCHA ATFOMUHUS U
TUAPOKCHJIA IMHKA, PEIICHUE JKCICPUMEHTAIBHBIX 3a1ad Mo TeMe «Baxuewrme
METaJUTBl U X COCTMHCHUS.

XuMHS M OKPYKAKOLIAA cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOWM KU3HM dYesoBeka. bezomacHoe
WCITOJIb30BAaHUE BEIIECTB W XMUMHUYECKHX peakiuii B ObITy. [lepBas momomip mpu
XUMUYCCKUX 0YKOTaX M OTPABICHUSIX.

XVMMHUYECKOE 3arpsi3HEHUE OKpyKarolleh cpeibl (mpeaenbHas JOMmyCcTUMAast
KOHIIeHTpalus BemiecTs, gaiee — [IJIK). Ponb xumum B pemieHun KOJIOTHYECKUX
poosIeM.

Xumuueckuii IKCnepumeHm:

U3y4eHue o0pa3loB MarepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEpPHbIE
MaTepualbl).

Mesxcnpeomemmnuwie ceasu

Peanmzanust MeXnpeIMETHBIX CBSI3€M MpPU M3YYEHHH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHSITUH,
TaK W TIOHATHH, SBISIFONIUXCS CHCTEMHBIMH JUISI  OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTecTBEHHO-HAyYHbIC TOHSTHS: HAy4dHbIM (akT, TWIIOTE3a, 3aKOH,
TEOpHs, aHaldu3, CHUHTE3, Kjiaccuukauus, TMEPUOJUYHOCTh, HAOIIOJEHHUE,
OKCIIEPUMEHT, MOJEIUPOBaHUE, HU3MEPEHUE, MOJENb, SBJIEHHUE, MMAPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTSPHAIHI.

duznka: MaTepus, aToM, MIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, H30TOIIHI,
PaIMOAaKTUBHOCTD, MOJIEKYJIa, AIEKTPUIECCKUI 3aps, MIPOBOTHUKH,
MOJTYTIPOBOIHUKH, TUDJICKTPUKU, (POTOITIEMEHT, BEIIECTBO, TE€JIO, 00BEM, arperaTHoe
COCTOSIHME BEILleCTBA, a3, pPacTBOP, PaCTBOPUMOCTh, KPHUCTAILIMYECKas PEHIETKa,
CIUTaBbl,  (DU3WYECKHME  BEIWYMHBI, EAUHUIBI ~ HU3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COHIIE.

buonorusi: dotocunTes, napixaHue, Ouocdepa, IKOCHCTEMA, MHUHEPAJbHbBIC
yI00pEeHMs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BEIIECTBA.
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['eorpadus: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TTOPOIBI, TTOJIC3HBIC
HCKOIIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.
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IHNIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE  pe3yJIbTaThl OCBOCHHUSI MPOTPpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOJA€ OOY4YEHHS XHUMHH B €IUHCTBE Yy4eOHOU H
BOCIIUTATENBHON NESITENBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCHIUCKHUMU
COLMOKYJIBTYPHBIMM M JyXOBHO-HPABCTBCHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBUIaMd M HOPMaMH TOBEJICHHS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUsI, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JIndHOCTHBIE ~ pE3yJbTATHI OTpPa)XarT  TOTOBHOCTh 00yyJaroImuXxcs
PYKOBOJCTBOBaTbCA  CHUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAM U
pacIIMpeHne ONbITa ACSTEIbHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HAacJE€AWI0, IMOHMMAaHUS 3HAYCHUS XUMUYECKOW HAyKh B KU3HU
COBPEMEHHOT0 O0O0IIecTBa, CIIOCOOHOCTH BIANETh JOCTOBEPHON HH(pOpMaIUe o
NEPEAOBBIX JOCTUKEHHUSIX M OTKPBITUSIX MHPOBOM M OTEYECTBEHHON XHMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MPaBWIAX MEXKINYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, yueOHOMCCIIEIOBATENBCKOM, TBOPUECKON U IPYTUX BUAAX AESITEIBHOCTH,
TOTOBHOCTM K Pa3HOOOpa3HON COBMECTHOM JEATEIbHOCTU TIPU BBIOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3a/7a4, BBIIOJHEHUU XUMHUYECKUX JKCIEPUMEHTOB,
CO37IaHUU YYE€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMONIOHUMAHUIO M B3aMMOIIOMOIIIH
B IpoI1iecce ITON y4eOHOM e TeTbHOCTH, TOTOBHOCTU OIEHUBATH CBOE MOBEICHUE U
MOCTYIKU CBOMX TOBApUILEH C TTO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCJIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHYECKUE TPEACTABICHUS O BELIECTBE W XUMHUYECKOM PEaKluH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIOLINE
OCHOBY JIJIi TIOHMMAaHHSI CYIIHOCTH HAyYHOW KapTUHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS TMPUPOJBI, B3aMMOCBS3SX YEJIIOBEKa C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHbIE MOTHUBBI, HANPAaBJICHHbIE HAa IMOJYYEHUE HOBBIX 3HAHUHI MO
XUMUU, HEOOXOAUMBIC sl OOBSICHEHUS HAOJIOJAaeMbIX IPOILIECCOB W SIBJICHUMH,
MO3HABaTEIbHON, WH(GOPMAIIMOHHOW M YUTATEJIbCKOM KYJNbTYphl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOW pabOThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOM

[okymeHT co3aaH B anekTpoHHon chopme. Ne 51 ot 31.08.2023. UcnonHutens: KanvHuHa H.A. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 14 3 47. CTpanuua cosaara: 20.11.2023 17:54 =¥ TATAPCTAH



JUTEPaTypo, JOCTYMHBIMH TEXHUYECKUMHU CpPEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyYEHHI0O W TIO3HAHMIO, JHOO3HATEIBHOCTb, TOTOBHOCTH M
CIHOCOOHOCTP K  CamMOOOpa30BaHUIO, IPOEKTHOM U MCCIEIOBATEIbCKOM
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJIEHHOCTH U YPOBHsS OOYy4eHHMs B
JlajabHEHIIeM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHWE LEHHOCTU HKHU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3JI0pOBBIO, YCTAHOBKM Ha 3J0pOBBI 00pa3 KU3HU, OCO3HAHUE IOCJIECACTBUA U
HEINPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOJEHUS AJIKOroJis, HAPKOTHKOB, KYpEHUs),
HEOOXOJAMMOCTH  COOJIIOMICHHSI TPaBWJI  OE30MAaCHOCTH TMpU  OOpareHuu C
XUMUYECKMMHU BEILIECTBAMHU B OBITY U pEaNbHOW KU3HH;

5) Tpy10BOI0 BOCTIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3Y4YEeHMIO Ipodeccuil U Tpyda pa3IMyHOro poja,
YBaXXEHUE K TPYIY U PE3YJIbTATaM TPYAOBOU JESITEIBHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUS IPEAMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHBIN BBIOOP MHIUBHUAYaTbHOM
TPACKTOPUM MPOJOJDKEHHUsI 00pa30BaHUSl C YUETOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XHMHH, OOIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEW, yCIEUIHOU
po(heCCUOHATIBHON JEATENIbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD
aJanTUPOBAThCS B NPO(ECCUOHAIBHOU CPEJIE;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMUYECKHU 11eJ1IeCO00pa3HOe OTHOLIEHUE K MPUPOI€ KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBAHMS, NOHMMAHHME LIEHHOCTH 3J0POBOIO0 H
O0e3zonmacHoro oOpa3za JKHW3HM, OTBETCTBEHHOE OTHOUIEHHME K COOCTBEHHOMY
($u3MUEeCKOMY M TICHUXWYECKOMY 3J0pPOBBIO, OCO3HAaHUE LIEHHOCTU COOJIOJEHUS
npaBuil 0€30MaCHOTO MOBEACHMS MPU padOTe ¢ BEUIECTBAMMU, a TaAKXKE B CUTyalUsX,
YTPOXKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TNPUMEHSTh 3HAHUS, MOJIy4daeMmble NMPHU WU3YYEHUM XUMHUH, IS
peleHns 3a/1a4, CBA3aHHBIX C OKPYKAOLIEH NPUPOJHON CPENOM, I NMOBBIIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KyJNbTYphl, OCO3HAaHMUS  TJIOOAIBHOIO  XapakTepa
HKOJIOTMYECKUX MpoOJieM M IyTed MX pelIeHHs MOCPEeICTBOM METOJIOB XUMUH,
HKOJIOTMYECKOTO MBILUICHUS, YMEHUSI PYKOBOICTBOBAaThCA MM B ITO3HABATEJILHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeAMETHBIX pPE3YJNbTaTOB BBIACIAIOT 3HAYMMBIE JUIS
(opMupOBaHUS MUPOBO33pEHUsI OOIIEHAYYHbIE TOHATHSA (3aKOH, TEOPHsl, IPUHIIMIL,
runore3a, (¢akT, CcHCTeMa, TMpoIecC, OJKCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeAMETaX M TMO3BOJISIIOT Ha
OCHOBE 3HAaHUN M3 ITUX IPEAMETOB (POPMHUPOBATH NPEJACTABICHUE O LEIOCTHOU
HayYHOW KapTHUHE MHpa, U YHUBEpCAJIbHblE ydyeOHbIE JEHCTBUs (I103HABATEIbHBIC,
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KOMMYHUKATUBHBIE, PETYJIATHBHBIE), KOTOpBIE OO0eCrneynBaOT (OPMHUPOBAHKE
TOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YyueOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jiornyeckue AecTBHA:

YMEHHSI HCIOJIb30BATh MPUEMBI JIOTMUYECKOTO MBIIUICHUS TPU  OCBOCHHUU
3HAHUW: PACKPBIBATH CMBICT XMMHUYECKUX TOHITHUH (BBIICIATh UX XapaKTEpHbIC
NPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C JPYTUMHU IOHATHSAMH), HUCIIOIh30BaTh
MOHSATHS JUIsI OOBSICHEHHS OTJCIbHBIX ()aKTOB M SIBJICHUH, BBIOMpPATh OCHOBAaHUSA U
KpUTEPUU 71 KIacCU(UKAIIUM XUMHYECKHX BEMIECTB M XUMHUYECKHX PEaKIUH,
YCTaHABJIMBATh TPUYMHHO-CIICJCTBCHHBIC CBSI3U MEXIY OOBEKTaMU U3YUYCHUS,
CTPOUTH JIOTMYECKUE paCCyXACHUsl (MHAYKTUBHBIC, NEAYKTHUBHBIC, MO AHAJIOTHUN),
JIeNaTh BBIBOJIBI M 3aKJIIOUCHUS

yMEHHUE TPUMEHATh B TMPOIECCEe IMO3HAHUSA TMOHATHS (TPEeIMETHBIE W
MeTanpeIMETHbIE), CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENIU, UCIIOIb3YyEMbIe B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJCIbHBIC MPEACTABICHUS —
XUMHUYECKUH 3HaK (CMMBOJ OJJIEMEHTa), XUMHUYecKas ¢opMmyja U YpaBHCHHE
XUMHUYECKON pPEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7ad, ¢ YU4ETOM
ATUX MOJICJIBHBIX TMPEICTABICHUN BBISBISATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUUECKUX PEaAKIUM,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, INPUYUMHHO-CJICACTBEHHbIC  CBS3U U
MPOTHUBOPEUMS B U3yYaEMBbIX IPOIIECCaX U SBJICHUSIX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHUE HCMOJIb30BaTh ITOCTABJICHHBIE BOIMPOCHI B KA4ECTBE HHCTPYMEHTA
MO3HAHUS, a TAKKE B KAYE€CTBE OCHOBBI JJI1 (DOPMUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETCHHE OMbITa IO TUIAHUPOBAHUIO, OpraHU3allMd W IPOBEICHUIO
YYCHUYCCKHX OKCIEPUMEHTOB, YMCHHME HaOMIOJaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €r0 pPe3yibTaT, GOpMyJIUpOBaTH OOOOIICHUS U
BBIBOJIBI IO PE3YyJIbTATaM MPOBEAEHHOTO OIbITA, UCCIECIOBAHUS, COCTABIATH OTUYET O
MpoJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHUE BBIOMpaTh, AaHAIM3UPOBATh W HWHTEPIPETHPOBATH HHQPOPMAIIHIO
pPa3JIMYHBIX BUJIOB U (POPM MpeICTaBICHUS, MOTYy4YaeMYyI U3 pa3HbIX HUCTOYHHUKOB
(HaydHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOTO  COJAEp)KaHUs, CIIPAaBOYHBIC
mocoOus, pecypcbl HHTepHETa), KPUTUYECKH OIEHHUBATh TMPOTUBOPEUUBYIO W
HEJI0OCTOBEPHYIO HH(OpMaIuio;

yMEHUE MPUMEHSATHh Pa3IMUYHbIE METOJIbI M 3alpoChl MPU TOUCKE U OTOOpE
uHpOpMAIIMM M COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX ISl BBITIOJHEHUS
y4eOHBIX M MO3HABATENIBHBIX 3aJ]lau ONpEeJeEHHOIO THIIA, TPUOOPETEHHUE OIbITA B
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0o0JTaCTH  WCTMOJIB30BAaHUSA  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIBTYPOH aKTHBHOTO MCMOJB30BAHUS PA3JIMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BbIOMpATh ONTHUMANIbHYIO (pOpMY mMpeacTaBieHuss HHGOpPMAIUU U
WUIFOCTPUPOBATh PEIIAEMbIE 3aa4d  HECIOKHBIMU CXEMaMH, JHarpaMMamu,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHUE UCIOJb30BaTh W aAHAIM3UPOBAaTh B Mmpouecce y4yeOHOH U
HCCIIEIOBATENLCKON JEATEIBHOCTH MH(POPMAIMI0 O BIUSHUU MPOMBINIICHHOCTH,
CEJIbCKOTr'0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH TPUPOIHON CPEBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIE JeHCTBUS:

YMEHHS 3a7]aBaTh BOMPOCHI (B XOJ€ AUajiora U (WJIh) AUCKYCCUU) MO CYIIECTBY
o0cyxknaemMol  TeMbl, (QOPMYIUPOBATH CBOM MPEMAJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHHSI IPEJVIOKEHHOM 3a7a4H;

YMEHHUSI  TPEJCTABISATh  MOJYYEHHBIE  pE3yJIbTaThl  IMO3HABATEIbHOU
NEATEIBHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTaX; JA€laTh MPE3EHTALUIO PE3YIbTAaTOB
BBITIOJTHEHUSI XUMHUYECKOT0 KCIepUMeHTa (J1TabopaTOpPHOTO OMbITA, J1a0OpaTOPHOU
paboOTHI 1O UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHUSI y4eOHOrO0 COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MIO3HABATEIBbHON M UCCIE0BATEIbCKOMN NEATEIIbHOCTH MPU PEIIEHUN BO3HUKAIOIINUX
npobieM Ha OCHOBe Y4€ra OOIIMX MHTEPECOB U COIJIACOBAHUS IMO3MIIMIMA
(oOcyxaeHrs, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUS COBMECTHBIX
NEeUCTBUH, OlpejelieHue KPUTEPUEB MO OLICHKE KaueCcTBa BBIMOJHEHHOW pabOThl U
TpyTHe).

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSATEIbHO ONpPENeNsATh LEeNH ACSATEIbHOCTH, IIAaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATEeIbHOCTh, BbIOMpPATh Hanbosee >PQGEeKTUBHBIE CIOCOObI PEIICHHs] YUYEOHBIX U
MO3HABATEIbHBIX 337a4, CaMOCTOATEIIbHO COCTaBIISITh WJIH KOPPEKTUPOBATh
IPEIJIOKEHHBIA  AITOPUTM  JEUCTBUM IIPU  BBINOJHEHUM 3aJaHUA C  Y4ETOM
MOJYyYEHHs] HOBBIX 3HAHUM 00 HM3yuyaeMbIX OOBEKTaX — BEHIECTBAX M PEaKIUsX,
OLICHUBATh COOTBETCTBHUE IIOJIYUYEHHOTO pe3yJibTaTa 3asBJICHHOW IIEJIM, YMEHHE
HCIIOJB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE1JIaraeMbl€ B YCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOEHHUIO 00S3aTENLHOTO
collepKaHUs, YCTAaHOBJIEHHOIO JAaHHOW (QeaepanbHOl paboyell mporpammoit,
BBIICJIIIOT: OCBOEHHBIE OOYYaIOIIMMKCS HAy4YHbIE 3HAHMS, YMEHHS U CIIOCOObI
nericTBui, cnenmuduueckue JUIS  OPEAMETHOM  obnacth  «XUMHS», BHJBI
NEATEIbBHOCTH MO  TOJIYYEHHIO  HOBOIO  3HAaHMS, €ro  HWHTEpHpeTaluu,
nmpeoOpa3oBaHUI0 M IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K koniy o0yuyenusi B 8 kyacce npeaMeTHble pe3ysbTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:
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e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSITHUH: aToM, MOJEKYyIa,
XUMUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(oHOpOAHAS W HEOAHOPOJHAsI), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBasi 1051 XUMUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJIIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMHYECKas peaKius, KIacCU(PHUKAIUS pEeaKiuil: peaKiuu
COCIMHEHHUSI, PEaKIIUU Pa3JI0KEHUs, PEaKIIMHU 3aMEeIleHUs, peaKIIMi 0OMEeHa,
9K30- U DHIOTEPMUYECKHUE PEAKIMH, TEIJIOBOM 3PdeKT peakuuu, sIpo
aToMma, JJICKTPOHHBIM CJIOW aToma, aTOMHAs OpOWUTamb, PaaMyC aToMa,
XUMUYECKasl CBS3b, MOJSPHAs W HEMOJSpHAs KOBAJIEHTHAs CBS3b, HOHHAA
CBA3b, MOH, KaTMOH, aHHUOH, pacTBOpP, MaccoBas J0Ji1 BEILIECTBA
(IporeHTHAsE KOHILIEHTpAIUsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX [MOHATHI U
MIPUMEHSTh ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUIA;

e HCIOJb30BATh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBIEHUS (POPMYJI BEIIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIUIA;

e ONpEAENATh BAJIEHTHOCTh aTOMOB DJIEMEHTOB B OWMHAPHBIX COEIUHEHUSX,
CTENEHb  OKHUCJCHHMS  DJEMEHTOB B  OHMHApHBIX  COCIMHECHMSIX,
MPUHAAJIEKHOCTh BEUIECTB K ONPENEIEHHOMY KIJIAcCy COEIMHEHHM II0
dbopmynaMm, BHUJ XUMHUYECKOM CBA3M (KOBaJICHTHas W HOHHAs) B
HEOPTraHUYECKUX COCIUHEHUSAX;

e packpbiBaTb cmbichn llepmogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE MEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX AJIEMEHTOB OT MX MojoxkeHus B Ilepmomnueckoi cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHUSI, 3aKOHA ABOTaapo;

e ONUCHIBATh M XapakTepu3oBaTh TabauunHyto ¢dopmy Ilepuognyeckoit
CUCTEMbl XMMHUYECKHMX JJIEMEHTOB: pa3iuyaTb MOHATUS  «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnododnas noxarpymnmna (b-rpynma)», mansie u
0oJbIlIME TEPUOJbl, COOTHOCHUTH OOO3HAUEHHS, KOTOpPbIE HUMEIOTCS B
tabauie «llepuonmueckas cucremMa XuMmudeckux odnmemeHtoB JI. U
MeHnneneeBay C YHUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, oOLIee YUCIIO JIEKTPOHOB U
pacnpeiesieHUe UX MO AJIEKTPOHHBIM CIIOSIM);

e KJacCU(PUIUPOBATh XHUMHYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy YUYacTBYIOLIMX B PEaKIUU
BELIECTB, N0 TEIIOBOMY 3 (exTy);
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e XapaKTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIIECTB
pPa3JIMYHBIX KJIACCOB, MOJITBEPK/Ias ONKHCAHUE MPUMEPAMHU MOJICKYISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

e TPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAaHUsS XMMHYECKHMX TMPEBpAlllCHUd B
Pa3JIMYHBIX YCIIOBUSIX;

e BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOJI0 XHMHMYECKOTOo JJIeMeHTa 10 QopMylie COEIUHEHHS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOUN pEaKIINu;

e TMPUMEHATH OCHOBHBIC OINEPAlUA MBICIUTEILHON JEATCIIbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHE, OO0O00IIeHHEe, CHUCTeMaTU3aluio, KilacCUu(UKaINIO,
BBISIBJICHUE TNPUYUHHO-CIIEJCTBEHHBIX CBSI3€M — I M3Y4YEHHS CBOMWCTB
BEIIECTB U XUMHUECKHUX PEAKIINil, ECTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS
— HaOJIOZIeHHEe, U3MEPEHUE, MOJICTIUPOBAHUE, SKCIEPUMEHT (pEeasIbHBIN U
MBICJICHHBIN );

e CIIEJIOBaTh MPaBUJIaM MOJB30BAHUS XUMUYECKOM MOCYI0M U 1a00paTOpHBIM
o0opyJoBaHHEM, a TakKe IMpaBWjiaM OOpallleHuss C BeElIeCTBaMU B
COOTBETCTBUM C HWHCTPYKIHUSIMH 1O  BBINOJHEHUIO  JaOOpaTOPHBIX
XUMUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJla ¥ KHCIOpOAa), MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHOU
MacCOBOM J10JIel pacTBOPEHHOIO BEIECTBA, IJIAHUPOBATh U IMPOBOJUTH
XUMUYECKUE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIENIOYEH U
KHCJIOT ¢ MOMOUIBI0 MHAUKATOPOB (JJAKMYC, (peHOI(PTaIEnH, METUIIOPAHK U
TIpYTHE).

K xoHiy oOyuenust B 9 kjiacce mpeaMeTHbIC Pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e pacKpbhIBaThb CMBICT OCHOBHBIX XUMUYECKUX TOHSATHUNA: XUMHYECKHIM
AJIEMEHT, aToOM, MOJEKyJa, HOH, KAaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO’)KHO€ BEIIECTBO, BaJIGHTHOCTh, DJIEKTPOOTPHUIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl PEaKIMsi, XUMUYECKasi CBS3b, TEIUIOBOM 3(dekT
PEaKIMK, MOJIb, MOJIAPHBIN 00BEM, PACTBOP, AIMEKTPOIUTHI, HEIJIECKTPOJIUTHI,
ANEKTPOIUTHICCKAS TUCCOIHAITNS, PEAKIIMU HOHHOTO OOMEHa, KaTaau3arop,
XUMHUYECKOE paBHOBecHE, oOOpaTHMble U HeoOpaTUMble PpeaKIiuu,
OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIE peakIuu, OKHUCIIUTEIb,
BOCCTAHOBUTEIb,  OKHUCJICHHE W  BOCCTAHOBIIGHWE,  aJUIOTPOIIHS,
aM(pOTEPHOCTh, XUMUYECKAS CBSI3b (KOBAJCHTHAs, MOHHAS, METAJTNYECKAs),
KpUCTAJJIMYeCKasi pemeéTka, KOppo3us METaUIOB, CIUIaBbl, CKOPOCTh
XUMUYECKON peakuuu, MpeAesbHo aomyctumas koHuentparus [1/IK

BCIICCTBA,
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e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU TOHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;

e HCIMOJb30BATh XUMHUYECKYIO CUMBOJIUKY JIJIsl COCTaBICHUSI OPMYII BEIIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIUIA;

e OIpPEIETATh BAJEHTHOCTh U CTEIEHb OKUCJIEHUS XMMUYECKHX JIEMEHTOB B
COCIMHEHMSX PA3JIM4YHOIO COCTaBa, IPUHAJIEKHOCTh BELIECTB K
onpenenéHHOMY KJaccy COeIUHEHHH o hopMyiaM, BU XUMUYECKOU CBSI3U
(KoBaJieHTHAasi, HIOHHAs, METAJUIMYeCKasi) B HEOPTaHMYECKUX COCIMHEHUSIX,
3apsA]l MOHA N0 XUMHUYECKOW (opmyre, XapakTep cpeibl B BOJHBIX
pacTBOpaxX HEOPraHMYECKUX COCAMHEHUH, THUIl KPUCTAJUIMYECKOW PEIIETKH
KOHKPETHOTI'O BEILIECTBA;

e packpbiBaThb cmbica Ilepmommueckoro 3akona JI. WM. MeHnneneea wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: ONUChIBaTh U XapaKTEepU30BaTh
Tabmmunyto ¢Gopmy Ileproanueckoil CHUCTEMBI XMUMHYECKHUX JIIEMEHTOB:
paznuyaTh MOHSATHS «riaBHas mnoxarpynmna (A-rpynmna)» u «mnoOo4Has
noarpynmna (b-rpymma)», Manble U OOJbIIME TEPUOJBI, COOTHOCHUTH
0003HauYEHUs, KOTOPHIE UMEIOTCS B TIEPUOJUUECKOM TaOJIMIIe, C YUCITIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsan  Aapa, oOllee YuCiIOo BJEKTPOHOB U paclpelelieHHe HX 110
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB 3JIEMEHTOB M WX COEIMHEHHMA B Tpeaesax MajiblX NEpPUOJOB U
[JIABHBIX MOJTPYM C YYETOM CTPOEHUS UX aTOMOB;

e KJacCU(PUIUPOBATh XHUMHYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (M0 YUCIYy W COCTaBy YYACTBYIOIIMX B PEAKLHH
BEIIIECTB, MO TEIIOBOMY 3((eKTy, M0 M3MEHEHUIO CTENEHEW OKHUCICHUS
XHMHYECKUX DJIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME W CHEHUPUYECKUEC XUMHYECKHE
CBOWCTBAa TMPOCTHIX M CJOXHBIX BEIIECTB, MOATBEpPXKOasi OIMNHUCAHUE
MpUMEpaMH MOJICKYJIIPHBIX M HWOHHBIX YpPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIUM;

e COCTaBISITb YPaBHEHHUS  DJIEKTPOJMTHUYECKONM  JAUCCOIMALMM  KHUCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUN MOHHOTO
oOMeHa, ypaBHEHUS pEaKluid, TMOATBEPKIAIONIINX  CYIIECTBOBAHUE
TeHETUYECKOU CBSI3U MEK/y BEIlIECTBAMU PA3IMUYHBIX KJIACCOB;

e pacKpbIBaTh CYHUIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA,

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKAHUSI XUMHYECKMX TMPEBPAIMICHUN B Pa3IMUHBIX

YCIIOBUAX;
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e BBIYUCIISTH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JOJI0 XHUMHYECKOro »dJeMeHTa 1o ¢GopMylie COCAUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOJAUTH PACUETHI IO YPAaBHEHHUIO
XUMHYECKON peaKInu;

e coOMIOaTh MpaBUiIa MOJIH30BAHUSI XUMHUYECKOW MOCYI0N U TaOOpaToOpHBIM
o0opynoBaHuEM, a Takke mpaBWia oOpalleHus C BEIIeCTBAMU B
COOTBETCTBHM C HWHCTPYKIMSAMH 1O  BBINOJHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTBITOB IO MOJIYYCHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa U yriIeKUCIIOTO ra3a);

e TMPOBOJWUTH PEAKITUH, TIOITBEPKAAIONTNE KAUeCTBEHHBI COCTaB Pa3TUIHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPUA-, OpPOMHII-, HOIWI-,
kapOoHat-, ¢ocdar-, cuIuKar-, cyiab(dar-, TUIPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI H3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pPacTBOpax HEOPraHUYECKUX BEIIECCTB;

e TPUMCHATH OCHOBHBIC OIEPAIIMH MBICIUTEIHPHOU JAEATESITLHOCTH — aHATU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEMATU3alII0, BbIABICHUE MPUUYNHHO-
CJICICTBEHHBIX CBSI3€U — I M3YyYEHHs] CBOMCTB BEHIECTB U XMMHUYECKHX
peakiMii, eCTeCTBEHHO-HAay4YHble METOAbl IIO3HAaHMUS — HaOJII0JIeHuE,
U3MEpEHUe, MOJICIMPOBAHUE, IKCIIEPUMEHT (PEabHbIA U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoaudecTBO yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBbIE)
KoHnTpoJibHbIE IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumust — BaxkHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubmuoreka [{OK

' MPAKTUYECKOU IEeSITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemrecTBa 1 XUMU4YECKHE 15 | bubnunoreka LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopoa. [lonsitue 6 bu6nmorexa LIOK

’ 00 oKcumax https://m.edsoo.ru/7f41837¢c
29 Bognopona.Ilonstue o 2 1 bubmuoreka [IOK

’ KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 06 5 | 1 bubnmnoreka HOK

’ OCHOBAHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | 1 bubnuoteka [JOK

’ HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30
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Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peakuuun

Paznean 3. Ilepuonnyeckuii 3axkon u [lepuoanueckas cucrema xumuieckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

[Tepuoanueckuii 3aKOH U

I[TPOT'PAMME

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XUMHUYECKUX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢c
MenaeneeBa. CtpoeHue aToma
XuMHu4ecKas CBSI3b. Bu6morexa [IOK

3.2 OxnciurensHo- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJILHBIE PEAKITUU

Hroro no pasyery 15 Efffﬁifﬁfﬁifmgnc
PezepBHOE Bpemst 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

[okymeHT cosaaH B anekTpoHHon copme. Ne 51 ot 31.08.2023. NcnonHutens: KanvHuHa H.A.

Ctpanuua 23 u3 47. Ctpanuua cosgara: 20.11.2023 17:54

Y oLl

IIEKTPOHHBIA
=¥ TATAPCTAH


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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Kourpoububie = IIpakTuyeckue (1upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4yeckue peakiun
11 [ToBTOpEeHME U yriayOIeHHE 3HAHUN 5 | bubnnoreka [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUAIIHS. g 1 | bubmmorexa [JOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHUS
21 OO6m1ast xapakTepruCTUKa XUMUUYECKHIX 4 | bubnmnorexa [JOK
’ sneMeHTOoB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTIRL L-€p https://m.edsoo.ru/7f41a636
COETUHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
23 aneMeHToB VA-rpymmsl. A3ot, pochop u 7 1 bubnmorexa LOK
) PYTUIRL: ’ p https://m.edsoo.ru/7f41a636
UX COEAVHEHHUS
24 OO1m1ast XxapaKTepUCTHKA XUMUYECKHX g 1 5 bu6muoreka [JOK
' aneMmeHToB [VA-rpynnsl. Yriaepoa u https://m.edsoo.ru/7f41a636
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KPEMHHUI U UX COCIMHEHUS

I[TPOT'PAMME

Uroro no pazneny 25
Pasznea 3. Merajliibl M X COeTHHEHHUS
bubnunoreka LIOK
A 7 4
3 Obmpe cBoficTBa MCTAIIOB https://m.edsoo.ru/7f41a636
3.2 Baxueiinme MeTaibl 1 UX COSOUHEHUS 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Uroro no pazueny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmmorexa OK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10O 68
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HOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bceero u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Ponp xumuu B | bu6mmoreka [IOK
JKW3HU yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 ITonsiTie 0 MeTO1aX MO3HAHUS B | bu6mmoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227¢
[IpaxTnueckas padora Ne 1
3 «[IpaBumna paboTsl B 1abopaTtopuu u 1 bubnuorexa [JOK
pUEMBI OOpaIICHHS C https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEMY
4 YucThic BemecTBa U CMECH. | bu6nmoreka [JOK
CrniocoOsI pa3eneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [IOK
6 ATo oJe 1
TOMBLH MOJICRYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUUYECKHE PJIEMEHTBI. 3HAKU ) bu6mmorexa [IOK
(CMMBOJIBI) XHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U cOXHBIE BEIIECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
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9 ATOMHO-MOJEKYJISIpPHOE YUECHUE 1 buGmotexa [IOK
yaAp yd https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BelecTB. XUMU4ecKasi GopMyIa. 1 bubnnoreka [HOK
BajgenTHOCTE aTOMOB XMMHYECKHUX https://m.edsoo.ru/ff0d2eae
DJIEMEHTOB
OTHOcHUTENbLHAsA aTOMHAas Macca.
11 OTHOCHUTEIbHAS MOIEKYIIIPHAS 1 bubmmorera [IOK
yp https://m.edsoo.ru/ff0d323¢
macca
12 MaccoBasi 107151 XMUMHYECKOTO 1 bu6mmoreka [IOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c¢
13 KonnuectBo BemectBa. Mouib. 1 bu6mmoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3nYEeCKre U XUMUYECKHUE 1 bu6mmoreka [IOK
sIBJICHUsI. XUMHUUYECKasl peaKLUs https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycinoBus MPOTEKAHUS | bubnnoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. | bubnuoteka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus xojmyecTBa, MacChl
17 BEIIIECTBa 10 YPaBHECHUIM 1 bubmmorexa [IOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKITUi
Knaccudukamust XuMUIeCKUX
18 eax I/Hgl) (coennHeHuUs, Pa3I0KEHUS 1 bubmmorexa LIOK
peakt a P ’ https://m.edsoo.ru/ff0d3{34
3aMeIIeHHs, OOMeHa)
19 M. B. JIoMOHOCOB — y4Y€HBIN- 1 bubnnorexka [JOK
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sHIMKIoneauct. O0o01IeHE U
cucCTeMaTHU3alusd 3HaAaHUN

https://m.edsoo.ru/ff0d40c4

20

KonrtponsHas padora Nel mo reme
«BemecTBa 1 xuMHu4eckue
PEaKIUI»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290

21

Bo3nyx — cMech razos. Coctan
Bo3ayxa. Kucinopon — snemeHT u
npocroe BemecTBo. O30H

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e

22

duznueckre U XUMUYECKHE
CBOICTBA KUCIOpO/a (peaKiiu
okucnenus, ropenue). [lonstue 06
OKCHIaxX

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614

23

CriocoOpl MostydeHus: KUCI0po/ia B
1abopaToOpUH U IPOMBIIIUICHHOCTH.
[IpumeHeHne kucnopoaa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a

24

TennoBoii 3¢ ekt xumMuueckon
peaxkuuu, MoHsATUE O
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHAOTEPMHUECKHUX PEAKIMIX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4790

25

Tornugo (HedTh, yroiab U METaH).
3arps3HeHue Bo3/lyxa, CIocoObl ero
MPEJOTBPALLICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4c4a

26

IIpakTuyeckas padora Ne 3 o Teme
«ITomyuenue u cobupanue
KHCJIOPOAA, U3y4EHHE €r0 CBOMCTB»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

27

Bonopoa — snemeHT u npocroe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
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BelecTBO. Haxoxaenue B npupoje
du3nUecKne U XUMHUUECKHUE
28 cBolicTBa Bojiopojia. [Ipumenenne bubmmorexa [JOK
Aopona. 1Ip https://m.edsoo.ru/ff0d4dd0
BOJIOpOJa
bu6mmoreka [IOK
29 I1 e
OIPITHE © RHCIOTAX 1 COMAX https:/m.edsoo.ru/ff0d50d2
30 CriocoOsI MmoTydeHus BOAOPOa B bubnnoreka HOK
naboparopun https://m.edsoo.ru/ffod4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «Ilomyuenne u coOupanue bubmmorexa [JOK
. P . https://m.edsoo.ru/ff0d4{42
BOJIOPO/a, U3yUYEHUE €T0 CBOMCTBY
1 MoutsipHblii 00BEM ra3oB. 3aKOH bubnnorexa [HOK
ABorazipo https://m.edsoo.ru/ff0d542¢
Brerunciienust 00bEMa, KOJIMYeCcTBa
33 BEIIIECTBA ra3a 1o €ro N3BeCTHOM bubmmorexa [OK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIECTBA HIIK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 aBHEHMIO PEAKIIMH Ha OCHOBE bubmmorexa [OK
P "p H . https://m.edsoo.ru/ff0d5708
3aKOHAa 00BEMHBIX OTHOIIICHUM ra30B
15 dOu3ndecKknue U XUMUYCCKHUE bu6nmoreka [JOK
CBOIICTBAa BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [Tonsitre 06 bubnmoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBopHTEb.
37 Hacer CHEBIG " II;eHacm CHHEIC bubmorexa HOK
m m https://m.edsoo.ru/ff0d5b40
pactBOpbl. MaccoBast 1oJist
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BEILIECTBA B pacTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
18 «IIpuroroBiieHrE PacCTBOPOB C bubmmoreka [JOK
onpeaeIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
19 KonTponbnas padorta No2 o teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCU(UKAIUS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKUE CBOWCTBA
bubmuorexa [JOK
41 KHCJIOTHBIX, OCHOBHBIX U
https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
47 OcHoBaHus: COCTaB, bubnnoreka [JOK
Kiaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
13 [TonydyeHne u XuMU4ecKkue CBOWCTBa bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne u XuMHU4YeCKue CBOWCTBA bubnuoreka [IOK
KHMCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIaTypa,
46 CHOCOéLI;) IO )eHI/ISI XI/IMI/ILIZSKI/IG bubmmorera [TOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padorta Ne 6.
47 Pemenue skcriepruMeHTaIBHBIX bubmmorera [IOK
P https://m.edsoo.ru/00ad9b7c
3as1a4 1o TeMe «OCHOBHEBIE KJIaCCHI
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HEOPraHWYECKUX COEAUHEHHIN
['enernueckas cBsA3b MEKIY
48 KJ1accaMy HEOPraHHYECKHUX bubmotexa [IOK
. p https://m.edsoo.ru/00ad9a50
COCITMHEHHI
49 O06o001IeHre U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHHUH https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuorexa [JOK
50 OCHOBHBIE KJIaCChI
o https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCAMHEHUN
[TepBbie MOMBITKH KIacCUPUKAITII
bubmuorexa [JOK
51 XHMHYECKHX 31eMeHTOB. [loHsaTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
57 IIepnonnueckas cucrema bubnuoreka [IOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00adas52¢c
Menneneena
53 Ilepuoapl, rpymnnel, IOATPYIIbI bubmmorera [TOK
p » TPYITHEL, by https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK
anep. M3oromsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
. bubmuorexa [JOK
55 aTOMOB 3J1eMeHTOB [leprnoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenaeneeBa
XapakTeprucTuKa XUMHIECKOTO
bubmuorexa [JOK
56 3JIEMEHTA 110 €T0 MOJI0KESHUIO B
N https://m.edsoo.ru/00ada824
[Tepnonnueckoit cucreme /1. U.
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MenpeneeBa
3nauenue Ilepuonnueckoro 3akoHa
57 JUIS pa3BUTUS HAYKU U IPAKTUKU. [l bubmumoreka [IOK
N. MenpeneeB — y4€HbIH, Me1aror https://m.edsoo.ru/00ada96e
U rpakJIaHuH
53 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHUX IIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 HomHas xuuieckas cesb https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XuMU4eCKas bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenomnspHas bubnuorexa [JOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens, oxkncnenna https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmnoreka [JOK
peaknuu https://m.edso00.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIIH bubmorexa [JOK
https://m.edsoo0.ru/00adb076
KontponbHas padota Ne4 o teme
65 «CTp(I))eHI/Ie aT(I))Ma. Xumnueckas bubnuorexa LIOK
https://m.edso00.ru/00adb486
CBSI3bY»
66 PezepBHblit ypok. O600111eHNE U bubmuorexa [IOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600111€HNE U bubnuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
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I[TPOTPAMME

68 PezepBHblit ypok. O6o011eHNE 1 | bubmumoreka [IOK
cucCTeMaTHU3alusd 3HaAaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoabubie | IIpakTuueckue
n/n Bcero u3yuyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX AJIEMEHTOB 1 bubnnorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB

3 Knaccudukanus u HOMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas paborta Nel mo teme

5 «IToBTOpEHUE U yriyOneHue 1 1
3HAaHU OCHOBHBIX pa3eiioB Kypca
8 kiacca»

Knaccudukamnms xumuaeckux

6 €aKIUi IO pa3INYHbIM 1 bubmorexa LIOK
p p https://m.edsoo.ru/00adbcb0
MpU3HAKaM

7 ITonsiTHE O CKOPOCTH XUMHYECKOU | bubnnoreka [HOK
peakuuu. [ToHsiTHE 0 TOMOT€HHBIX https://m.edsoo.ru/00adbe9a

[okymeHT cosaaH B anekTpoHHon copme. Ne 51 ot 31.08.2023. NcnonHutens: KanvHuHa H.A. 0 INEKTPOHHbIA
Ctpanuua 35 n3 47. Ctpanuua cosgara: 20.11.2023 17:54 =¥ TATAPCTAH


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

U TETEPOTCHHBIX PEAKIUAX
IlousTie 0 XUMHYECKOM
aBHOBeCcHH. PaKTOPLI, BIHUSIOIINE
8 Ea CKOPOCThH XI/IMI/II{SCKOIZ €aKINU bubmmorexa LIOK
P P https://m.edsoo.ru/00adc28¢c
U IIOJIOKEHHE XUMHYECKOT'O
paBHOBECHUS
9 OKuCIUTEIBHO- bubnuorexa [JOK
BOCCTAaHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nuccornuani. CUIbHBIE U ClIa0bIe bubnmnorexa LIOK
' https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HMounrle ypaBHEHUS peakIuil bubmmorexa LHOK
yp p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE bubnuoteka [JOK
MpeJICTaBICHH 00 https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
XHUMHUYECKHEe CBOMCTBA COJIeH B
13 CBeTE IPeACTaBICHUI 00 bubnnorexa [IOK
pel . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLIMAIIIHI
14 TTousTie o runponze coien bubmmorera [TOK
P https://m.edsoo.ru/00add9d4
s O06o0011eHNEe U CUCTeMAaTH3aIs bubmmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. bubnnoreka [HOK
«Pemienne 3kcriepuMeHTaIbHbIX https://m.edsoo.ru/00addbfa
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3a7ad)
KonTtponsnast padora Ne2 o reme
17 «OIIEeKTpOIUTUYECKAs bubmumoreka [IOK
JUcconanusg. XUMHAYECKUE https://m.edsoo.ru/00addecO
pEaKkIrU B pacTBOpax»
OO0111ast XxapakKTEPUCTHUKA
P P . bubnmoreka [JOK
18 rajgoreHoB. XuMHYECKHE CBOMCTBA
https://m.edsoo.ru/00addfe2
Ha MpUMeEpe XJopa
Xaoposogopona. ConsHas KMCIIOTa,
P P N bubmuorexa [JOK
19 XMMHYECKHE CBOMCTBA,
https://m.edsoo.ru/00ade104
MOJTy4YEHHE, MPUMEHECHHUE
[IpakTrueckast padora Ne 2 o
20 Teme «Ilomydenune coistHOM bubmorexa LIOK
i . . https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY»
Brruucnenus mo ypaBHEHUSIM
21 XUMHAYECKUX PEaKIIUN, €CIIH OONH bubmorexa LHOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
” OO0m1as xapakTepuCTUKA bubnuoteka [JOK
a1eMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaIMK
73 cepel. Haxoxnenue cepel u e€ bubnuoteka [JOK
COEMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUUYECKUE CBOWCTBA CEPBI
CepoB0oJIOpOI, CTPOCHHUE,
24 (I)I/IEI/I‘ICCKII;C u XI/II;/II/I‘-IGCKI/IG Bubmmorexa LIOK
o https://m.edsoo.ru/00ade802
CBOMCTBa
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25

Oxcuppl cepbl. CepHast KMCIIOTA,
¢u3nvecKkre 1 XUMHYECKHE
CBOMCTBa, IPUMEHEHUE

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

26

XUMHYECKUE peaKllui, JiexKallnue B
OCHOBE IIPOMBIIIIEHHOTO CI0co0a
MOJIYYEHUS CEPHOI KUCIIOTHI.
XUMHUYECKOE 3arpsi3HeHue
OKPYKaroIle cpebl
COCIMHEHUSIMU CEPBI

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

27

Briuucienne MaccoBOr 10U
BBIX0/1a IPOAYKTA pPEaKLUU

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

28

OO61as xapakTepucTUKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
du3nueckrue 1 XUMHUYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adeea6

29

AmMmHuak, ero ¢puznveckue u
XUMHYECKHE CBOMCTBA, ITOJIyYEHHE
Y IIPUMEHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

30

[TpakTtuyeckas padora Ne 3 o
teMme «llonmyyenne ammuaka,
WU3Y4YEHUE €r0 CBOMCTBY»

bu6nmoreka [JOK
https://m.edsoo.ru/00adf180

31

A3oTHas KucioTa, e€ husnueckue
Y XMMHYECKHE CBOICTBA

bubmuorexa [JOK
https://m.edso0.ru/00adf306

32

Hcnonb30BaHue HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBe
MUHEPATBHBIX YIOOpPEHHUI.

bubmuorexa [JOK
https://m.edsoo.ru/00adf518
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XUMHUYECKOE 3arpsI3HEHUE
OKPYKaroIle cpebl
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
13 dbocdopHas kuciaora, GUndecKre bubnmoreka [JOK
1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJIyYeHHUE
Hcnonb3oBanue pocdaros B
34 KaueCTBE MUHEPAIIbHBIX bubnnoreka [JOK
yno0peHuii. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
PUPOHOH cpenbl hocharamu
Yraepon, pacipocTpaHeHHAE B
35 npnplc))ne, g)mnljlecxie u bubmorexa HOK
. https://m.edsoo.ru/00adfd9¢c
XUMHUYECKHUE CBOMCTBA
Oxkcuapl yraepoja, ux Gpuznueckue
Y XMMUYECKHE CBOMCTBA.
36 DKosoruyeckue mpoodaemsl, bubnuorexa LIOK
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
av)
37 VYronpHas KUCIIOTa U €€ COTn bubmorexa HOK
https://m.edso00.ru/00ae006¢
[IpakTrueckas padota Ne 4 o
18 teMe "llosrydeHue yrieknuciaoro bubnnorexka [JOK
ra3za. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-HOH"
39 [lepBoHauanbHbBIE TOHATHUS 00 bubnnorexka [JOK
OpPraHUYECKUX BEILIECTBAX KAK O https://m.edsoo.ru/00ae054¢
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COCIMHEHUSIX YTJIepo/ia
40 Kpemuuii u ero coequHeHus buGnnorexa LIOK
P https://m.edsoo.ru/00ac080a
[TpakTuueckas padota Ne 5.

41 Pemenue skcniepuMeHTaNbHbBIX bubnnorexka [HOK
3a7a4 10 TeMe «Bakuelimnine https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COCIMHEHUS
KonTtponsnast padora Ne3 o teme

. bubnuorexa [JOK
42 «Baxnenne HeMeTalIbl 1 UX
https://m.edsoo.ru/00ac0el8
COEIUHEHUS
OO61as xapakTepucTUKa
XUMHUYECKHUX DIIEMEHTOB —

43 MeTaJI0B. Metajuinueckas CBs3b U bubnuorexa [JOK
METAJUINYECKAS KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METAaJJIOB
XHUMHYECKHE CBOMCTBA METAJIOB.

44 DIIEKTPOXUMUUECKUI P Bubmorexa ITOK

p . p https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJJIOB
O61ue crnocoObl MOTyYeHUs
MetaiuioB. CrutaBel. Beraucienus
45 10 YPaBHEHUIM XUMHYECKUX bubmorexa LHOK
yp . https://m.edsoo.ru/00ael 156
peakIuii, eclii OJNH U3 PEarcHTOB
COJIEPKUT IPUMECH
46 IToHsATHE O KOPPO3UU METAJIIOB bubmnorexa LIOK
pp https://m.edsoo.ru/00ac1278
47 [Ilenounbie MeTaTIBI bu6mmoreka [IOK
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https://m.edsoo.ru/00ae14b2
43 OKCHUIbI U TUAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJIus https://m.edsoo.ru/00aec14b2
49 [IlenoyHoO3eMeNbHBIE METAILIBI — bubnnoreka HOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHeHNs KaJlbIUI bubmmnorexa [IOK
https://m.edsoo.ru/00aelSe8
51 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU
5 JKécTkocTh BOABI M CLIOCOOEI €€ bu6mmoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTiueckast pabota Ne 6 o
53 Teme "JKECTKOCTH BOIBI U METOBI bubmmorexa LHOK
. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmuorexa [JOK
>4 AmommHnii https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
>6 Keneso https://m.edso0o.ru/00ac1d86
57 OKcuIbl, THAPOKCUIBI U COJIHA bubnmnorexa [JOK
xenesa (I1) u sxenesa (11I) https://m.edsoo.ru/00ae35e6
53 O00011eHNEe U CUCTEMATU3ALIS
3HAHUH
59 [TpakTiueckast pabora Ne 7. bubmuorexa [IOK
Pemenne skcnepruMeHTaIBHBIX https://m.edsoo.ru/00ae3de8
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3aj1a4 1o Teme «BaxkHeume
METaJUIbl M UX COCIMHEHUS
Brprunciienus o ypaBHeHUSIM
XUMHYECKUX PEaKIui, eClIu OduH
60 13 PEareHTOB JIaH B M30BITKE WIIH | bubmuorexa [JOK
COJIEPXKUT pUMecH. Beruncnenns https://m.edsoo.ru/00ael1750
MacCOBOM /1011 BBIXOJa POIYKTA
peakuuu
61 O000I11IeHNE U CUCTEMATU3AIUS 1
3HAHUU
KonTtponsnast padora Ne4 o reme
62 «Baxneinye MeTajIbl U UX 1 1
COCIMHEHUSD)
63 BemectBa u matepuansl B 1 bubnuorexa [JOK
MOBCETHEBHOM KH3HU YEJIOBEKa https://m.edsoo.ru/00ae3{50
64 XUMHYECKOE 3arps3HEHNe | bubnuotexa [JOK
OKPYKaIOIIE Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHnn | bubnnoreka [JOK
9KOJIOTUYECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U | bubnnoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O0001IEHNE U 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I1O 68 4 7
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3natensctBO «IIpocBenienme»

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

* Xumus, 9 knacc/ 'abpuensin O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknuonepHoe obiectBo «M3aaTensctBo «lIpocBerienne»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

https://edsoo.ru/mr-himiya/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

[okymeHT co3aaH B anekTpoHHon chopme. Ne 51 ot 31.08.2023. UcnonHutens: KanvHuHa H.A. 0 AIEKTPOHHbINA
CtpaHuua 45 u3 47. CTpanuua cosaara: 20.11.2023 17:54 =¥ TATAPCTAH



[okymeHT co3aaH B anekTpoHHon chopme. Ne 51 ot 31.08.2023. UcnonHutens: KanvHuHa H.A. 0 AIEKTPOHHbIA
CtpaHunua 46 u3 47. CTpanuua cosaara: 20.11.2023 17:54 =¥ TATAPCTAH



JIuct cormacoBanus k qoxkymenty Ne 51 ot 31.08.2023
Wuunmatop cornacoanus: Kanuauna H.A. [lupexrop
CornacoBanue uaunuupoBano: 20.11.2023 17:55

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1 Kanunauna H.A. 20.11.2023 - 17:55
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