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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeILHOMN MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBE (peepalibHOM paboUe MporpaMMbl BOCTIMTaHUS
U C Yy4ETOM KOHIEMIMM TMpenojaBaHusi ydyeOHOro mpeamera «XuMus» B
oOpa3oBaTebHbIX opranu3anusix Poccuiickoit @eaepanumu.

[Iporpamma mo xumuu AAET MPENCTABICHUE O ILENsAX, OOIIel cTpareruu
OoOy4eHHs, BOCHHTAHHS U Pa3BUTUS OOYyYAIOIIMXCA CPEACTBAMU Y4YEOHOTO
npeamMera, yCTaHaBJIMBAET o0s3aTeNIbHOE PEeIMETHOE coJiep>KaHue,
npeaycMaTpuBaeT paclpesielieHne ero Mo KjiaccaM U CTPYKTypUpPOBaHHE TIO0
pazienaM M TE€MaM MPOrpaMMbl MO XUMHUH, OMPEACNSIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTePUCTHKHU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEIPHOCTh HM3YyUYCHUS] XUMHUHM C YYETOM MEXKIPEAMETHBIX W BHYTPH
MPEIMETHBIX CBSI3€H, JOTMKM y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEM
o0y4Jaromuxcsi, onpeiesseT BO3MOKHOCTH MPeAMETA ISl peaau3aliuu TpeOoBaHUiMi
K pe3yjbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTEebHOM MPOrpaMMbl Ha YpPOBHE
OCHOBHOT'O 00IIer0 oOpa3oBaHUs, a TaKXkKe TPeOOBAaHUN K pe3ysibTaTaM O0ydYeHUs
XUMUU Ha YpOBHE IIeJied W3Y4YeHHUs] MpeaMeTa W OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENILHON  JICSITENIbHOCTH  OOydYaromierocs IO OCBOGHHUIO  Y4eOHOTo
coJiep KaHusl.

3HaHWE XHWMHH CIYXXUT OCHOBOW i1 (OPMUPOBAHHMS MHUPOBO33PEHUS
o0Oyy4aroierocsi, ero MpeACTaBICHUN O MaTEpUATHLHOM EIMHCTBE MHPA, BAXKHYIO
posib urpatot GOpMHpPYyEMbIE XHUMHEH MPEACTABICHHUS O B3aUMOMPEBPAILECHUIX
PHEPTrurd M 00 SBOJIOIMU BEUIECTB B MPUPOJIE, O MYTIX PELIEHUs TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, DHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealiM3aliid  BO3MOXKHOCTEM /1T CaMOpa3BUTUS |
dbopMupoBaHUs KYJIBTYPhI IUYHOCTH, €€ 0011el U (yHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHUE MBILIUICHUS U TBOPUYECKUX CHOCOOHOCTEN
o0ydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JeSITeNIbHOCTH,
DKCIIEPUMEHTAIBLHBIX ¥ HCCICNOBATEIbCKUX YMEHWH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKMU3HU, TaK U B IPO(HECCUOHATBLHOM e TEIbHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOILI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOILIEHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YEJTOBEKY, BHOCUT CBOM BKJIJl B IKOJIOTUUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHple HampaBiieHHS B OOY4YEHMM XMMHHM OOECNEYMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEJaroru4ecKu
aJIaNTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUU Ha OINpPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30oBaHUsI OPUCHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHSATHN XWUMHUH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OpraHUYECKON XUMUHU.

CtpykTypa coiepkaHusi MpOrpaMMbl MO XUMHUHU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOro mojaxojia Kk €€ uzyueHuro. Colep>KaHHE CKIIAJIbIBACTCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBbI OHATUN O XUMUYECKOM
peakiuu. OO0e 3TU CHUCTEMbl CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUITY
MOCJIE0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTABICHUIM
pPa3HOro ypOBHS:

- @TOMHO-MOJIEKYJISIPHOTO YUYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

- Ilepnoguueckoro 3akoHa /1. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

- YUYEHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3U;

- TMPEACTaBICHUN 00 BIEKTPOIUTUYECKOM JHUCCOLMAIlMM BEIIECTB B
pacTBopax.

Teopernuecknue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE HAMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO
YPOBHS K APYTrOMY, BBITOTHSSA PYHKIIMUA OOBSICHEHUS Y TPOTHO3UPOBAHUSI CBOMCTB,
CTPOCHHUS ¥ BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOTyYEHUSI H3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU  CIHOCOOCTBYET  (HOPMHUPOBAHHIO
MPEACTABICHUS] O XUMHYECKON COCTABIISIOLIEN HAYyYHOW KapTUHBI MHUpA B JIOTHKE
e€ CUCTEMHOM PUPO/IbI, IECHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUSI B Hayke. M3yueHue XMMHHM NPOUCXOAUT C MPUBJICYCHUEM 3HAHUU U3
paHee W3YYEHHBIX YYEOHBIX TpeaMeToB: «OKpyKaroui MUp»,

«buomorus. 5-7 knacce» U «dusnka. 7 Kiace».

[Ipu w3ydeHMM XUMHUU TNPOUCXOTUT (POPMUPOBAHUE 3HAHUNA OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUYECKON
JeATeIbHOCTH Y€JIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. 3a1a4a
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUUA —
BOKHEUITUX (PaKTOB, TOHITHH, 3aKOHOB ¥ TEOPETUICCKUX TTOJIOKECHHM, TOCTYITHBIX
000011IeHNII MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAy4YHbIM METOJIaM T[O3HaHUS MpU M3YYEHUH BEUIECTB H
XUMHUYECKUX Peakiuii, B (OPMUPOBAHUU U PA3BUTUU MO3HABATEIILHBIX YMEHHUU U
UX T[PUMEHEHHH B Y4e€OHO-IIO3HABATEIbHOW UM Y4EOHO-HUCCIEAOBATEIbCKOM
JeSITeIbBHOCTH, OCBOCHUM NpaBHJI 0€30MacHOro oOpalleHusi C BelleCTBaMU B
MOBCEHEBHOM JKU3HHU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOT'O OOUIEro 0Opa30BaHUSI BAXKHOE
3HaYEHUE MPUOOPENH TaKUe 1IeJU, KaK:

- (opmMupoBaHHE HWHTEIUIEKTYaJbHO pPA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY NPUHATHIO PEIIEHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

-  HampaBJ€HHOCTh OOy4YyeHHs Ha CHUCTEeMaTHYecKoe MpHOOIICHHE
OoOy4Jarommxcss K CaMOCTOATEIbHON I103HABATEIbHOW JNESITEIbHOCTH, HAayYHBIM
METO/aM MO3HaHus, (GOPMHUPYIOIIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEH K
XMW,

- o0ecrieueHue yCIOBUM, CIIOCOOCTBYIONMIUX MPUOOPETEHUIO 00YyUaIOIIUMUCS
OMbITa Pa3HOOOpPa3HOW MAEATEIbHOCTH, MO3HAHWS U CAMOIMO3HAHMS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

- (opmupoBanue o00OmEeld (YHKIMOHANBHOW M €CTECTBEHHO-HAYyUYHOU
rPAaMOTHOCTH, B TOM YHCI€ YMEHHH OOBSICHATH M OLEHUBATH SIBJICHUS
OKPY’KAIOLIEr0 MUpPa, UCIHOJIb3ys 3HAHUSI U OMBIT, MOJY4YEHHBIE MPU U3YUYECHUH
XUMUH, MPUMEHSTh UX TPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HH U TPYIOBOM
NEeSITEbHOCTH;

- (dopmupoBanue y oOydYarOIIMXCsl TyMaHUCTUYECKHUX OTHOIICHHIA,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHWM JJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIeCO00pa3HOro TOBENEHUs B OBITY M TPYAOBOM JEATEIHHOCTH B LEIIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOLIEH MPUPOIHON CPEIbI;

- pa3BUTHE MOTHUBAIIMM K OOYUYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHHID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(HIIs M HAIpaBICHHOCTU AATbHEWUILIErO
oOy4eHwUsl.

OO6uiee uKciio YacoB, OTBEAEHHBIX JJIsl U3YUYEHUSI XUMHUH HA YPOBHE OCHOBHOIO
oOirero oopa3zoBanusi, coctapisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJEeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

[Iporpamma pa3paboTaHa B COOTBETCTBHUM ¢ Yy4eOHBIM IutaHoMm MBOY
UepnoycoBckoit COIIl Nel9» nnst 6a30BOro ypoBHSI OCHOBHOTO OOIIEro
o0pa3oBaHHsl C HCIOJIb30BAHMEM COBPEMEHHOIO O00OpYIOBaHUS LIEHTpa
€CTECTBEHHOHAYYHOM U TEXHOJIOTHMYECKOW HarpaBieHHOCTH «Touka pocray». Ha
0a3e nenrpa «Touka pocta» obecreyrBaeTCsl peanu3aius 00pa30BaTEIbHBIX



OporpaMM €CTECTBEHHOHAyYHOM M TEXHOJOTMYECKOW HAaNpaBICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBAHUSIMHU 3aKOHOZATENIbCTBA B cepe
o0Opa3oBaHus U ¢ YYETOM pekoMmeHaauuii denepaabHOro oneparopa yueOHOTo
npeaMmera «XuMmus». Mcnons3oBaHue o0opymoBaHus lieHTpa «Todka pocTay
IIpY pean3aluy JaHHOW pabouell MporpaMMBbl MO3BOJIIET CO3/IaTh YCIOBUS:

* ISl pAaCUIUPEHMS COAEPKaHUS IIKOJIBHOTO XUMUYECKOT0 00pa30BaHMs;

e ISl  TIOBBIIIEHWS  [O3HABaTEIbHOM  AKTHMBHOCTH  OOydYaroluxcsi B
€CTECTBEHHOHAY4YHOI 001acTy;

« JUISl pa3BUTUS JIMYHOCTU peOeHKa B mpolecce OOy4eHHs XHMHH, €ro
crocoOHOCTe, (OpMUPOBaHUS UM YIOBJIETBOPEHHUS COIHMAIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEN;

* JUISl MHOXECTBa Ja0OpaTOpHBIX PabOT M SKCHEPUMEHTOB IO MpOrpamme
«Xumus» paboThl ¢ OJJAPEHHBIMU IIKOJbHUKAMU, OPTaHU3ALMN UX Pa3BUTHUS B
Pa3TUYHBIX 00JACTSIX 00pa30BATEIHHOM, TBOPUCCKON JEATSTLHOCTH.



COIEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHAYAIBLHBIE XUMHYECKHE IOHATHUS

[Ipenmer xumuu. Ponb XUMHUM B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. du3znueckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOjax MO3HAHUS B XMMHHM. YHCThIE BEIIECTBA U CMECH.
Croco0nI pa3aeneHus cMeceit.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE 3JIEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClI0XkKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas Gopmyia. BaaeHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsA aTOMHass Macca. OTHOCUTEIbHAS
MOJIEKYJIsipHas Macca. MaccoBast 107151 XMMHUYECKOT0 2JIEMEHTA B COSMHEHUU.

KomunuectBo BemectBa. Monbs. Momspraast macca. B3auMoCBs3b KOJIWYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCIUHCHHUM.

Du3NYeCKne U XMMHUUYECKUE SBICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMHYecKHe ypaBHeHUs. Kiaccuduxanus
XUMUYECKUX PEaAKIUi (COeTUHEHNS, Pa3I0KECHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu pabOThl B JaOOpaTOpUu U
npuéMaMu oOpaileHus ¢ J1abopaTOpHbBIM 000PYJAOBaHUEM, U3YUEHHUE U OMUCAHUE
bu3MYeCKX CBOWCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOIIOJICHUE
busndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIKE,
KUIICHHE W KOHACHCAIUS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) sIBJICHUHN, HaOII0JeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiuil (pas3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOUN KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THIAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE Kele3a ¢ pacTBopoM conu meau (ID),
U3Y4YEHHUE CIOCOOOB pa3eieHus] CMecel: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BBITIApUBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MPoBEICHUE OUYHUCTKU MOBAPECHHOM
COJIu, HaAOJIOJICHHWE W  OMNHCAaHWE  PE3yJbTAaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MacChl, CO3JaHHUE MOJEJIE MOJIEKYI
(IIapOCTEPIKHEBBIX ).

Baxueimme npeacraBuTe/ I HEOPraHM4eCKMX BellecTB

Bo3nyx — cMech razon. CoctaB Bo3ayxa. Kuciopos — 3J1€MEHT U MPOCTOe
BelecTBo. Haxoknenue kucimopoza B MpUPOJE, (PU3MYECKHE U XUMUYECKHE
cBoictBa (peakuuu rtopeHus). Oxcuiabl. [Ipumenenue xkucnopoga. CrocoObl



MOJIyYeHHUs] Kuciopoda B JabopaTopud U mnpombiluieHHocTH. Kpyrosopor
KHciopoza B mpupoje. O30H — alIOTponHas MOAU(PUKALIMS KUCIOPOA.

TernoBoit 3h(dekT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W SHAOTEPMHUYECKHE pEaKIUU. TOIIMBO: yrojlb M METaH. 3arpsi3HEHUE
BO3/lyXa, YCWICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemenT u pocroe BemecTso. Haxoxaenue Bogopoaa B mpupo.e,
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, TPUMEHEHUE, CITOCOOBI ToTy4deHus. KucmoTsl
U COJIH.

MonsipHbiil 006EM Ta30B. PacuéThl M0 XUMHUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBa BOJbl. Boaa kak pacTtBoputTesnb. PacTBOpHL.
HacepllieHHbIe ¥ HEHAChIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BEWIECTB B BOJIE.
MaccoBas 1071 BEIIECTBAa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI. OCHOBAaHMUS.
Ponb pacTBOpOB B MpUpPOJIE M B KU3HU 4eI0oBeKa. KpyroBopoT BOJIbI B MPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BOoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Kimaccudpukanuss Heopranmdeckux coemamHeHuid. Oxcumapl. Knaccudukamms
OKCUJOB:  cosieoOpa3ytoniue (OCHOBHBIE, KHUCIOTHBIE, aM{(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. dusmyeckue ©U XUMUYECKUE
CBOMCTBA OKCUIOB. [lonydeHne OKCuaoB.

OcHoBanusa. Knaccudukanuss oOCHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHuA. HoMmeHknatypa ocHoBaHuMi. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lommyyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. Ouznyeckue u
XHMHUYECKHEe cBoMcTBa KuciaoT. Psn axktuBHoctH MetaiioB H. H. bekerosa.
[lonydeHne KHACIIOT.

Comun. Homenknatypa coneil. Pu3nueckue U XMMHUYECKUE CBOWCTBA COJIEH.
[Tosyuenue comnei.

['eHeTnyeckas CBSI3b MEXKAY KIACCAMU HEOPraHUYECKUX COCTUHECHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPEIECIICHUE COAECPKAHUS KUCIOPOJa B BO3JyXe, IIOIyUYECHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpOJAa, HaOIo/IeHne
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOJOM M VYCJIOBHUS BO3HMKHOBEHUS U
IpeKpalieHus TopeHus (1moxapa), 03HaKOMJIIEHHE C 00pa3iaMu OKCUIOB U OMTMCaHUE
WX CBOICTB, TTOJIy4eHHUE, COOMpaHue, paclio3HaBaHUE U N3yYCHHE CBOMCTB BOJOPOAA
(ropenue), B3aummonecTBue Bojopona ¢ okcuaoM wmeau (1)  (Bo3moxkHO
MCIIOJIb30BAaHUE BUEOMATEPUAIIOB), HAOII0JeHUE 00Pa31I0B BEIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IU4YHOU
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHOW MAacCOBOM JIOJEU
pPacTBOPEHHOTO BEIIECTBAa, B3aMMOJCHCTBHE BOABI C METa/llaMH (HATpUEM U
KalbliieM) (BO3MOXKHO UCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),



UCClIeIoOBaHNEe O0pa3lloB HEOPraHWYECKHX BEIIEeCTB PA3IMYHBIX  KJIACCOB,
HaOII0/ICHNEe U3MEHEHHUS OKPACKU MHAMKATOPOB B PACTBOpAX KHUCJIOT U IIETOYEH,
u3yueHue B3auMoercTus okcuaa menu (11) ¢ pacTBopoM cepHOI KMCIOTHI, KUCIOT
C METaJulaMH, PEaKIUid HEUTPAIU3aLNH, ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHMWM,
BBITECHEHME OJHOr0 METajula JpPyrMM M3  pacTBopa COJM, pEIICHHE
AKCIIEPUMEHTANIBHBIX 33/lad N0 Teme «BaxHeimue kiacchl HEOPraHUYECKUX
COEJIMHEHUI.

Iepuognuecknit 3axkoH u Ilepuoamveckass cucreMa XHUMHYECKHX
iemeHTOB JI. W. MenpgeneeBa. CtpoeHne aToMoB. XHMHYECKAsl CBA3b.
OxucIANTEeTbHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBbie MOMBITKH KiIacCUPUKALUA XUMHUYECKUX 3JIeMeHTOB. I[loHsatue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IEJTOYHO3EMEJIbHBIC METAILIbI,
raJioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yroT aMPOTEpHbIE OKCUIBI
Y TUJPOKCUBI.

[Tepnonnueckuit 3akoH. [lepuoanyeckas cucreMa XUMHUYECKUX JIIEMEHTOB /l.
N. Menneneesa. Kopotkonepuoinas u niuuHHonepuoaHas popmel [lepuonnueckoi
cuctembl xumuyeckux diemeHToB JI. M. Menpeneesa. Ilepuoasl U rpynmsl.
@U3NYECKUN CMBICT MOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYNIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aToOMOB TMepBbIX 20 XUMUYECKUX  DIJIEMEHTOB
[Tepuognueckont cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
3JIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajiuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIlaM U EPUOIAM.

3unauenue [leproanueckoro 3akoHa u Ileprnoauueckoil CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ui pa3BuTvs Hayku W npaktuku. . V. MenaeneeB — yd€HbIM U
rpaKJaHuH.

Xumuyeckass cBsi3b. KoBajneHTHass (MOJiApHAsE W HEMOJISIpHAsi) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMAYECKHUX AIEMEHTOB. MIOHHAS CBS3b.

Crenenbp  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEaKIUU.
[Iponiecchl OKUCIEHUS U BOCCTAHOBIICHHS. OKHUCINUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

U3ydeHrne OoOpa3IOB BEIIECTB METAIJIOB U HEMETAIJIOB, B3aHMOCICTBHE
TUIPOKCUAA LMHKA C PACTBOPAMM KHUCJIOT W IIEIOYEH, IMPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
(ropeHue, peakiuy pa3oKeHUsl, COSTUHEHU ).

Mescnpeomemmuoie ceasu



Peanmzanuss MeXnpeaMETHBIX CBSI3€M NpU HM3yYEHUM XUMUHU B 8§ Kiacce
OCYUIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
IOHSATHM, TAK W TOHATUH, SABIIAIOIIMXCSA CUCTEMHBIMU ISl OTACIBHBIX IPEIMETOB
€CTECTBEHHOHAYYHOT'O ITUKJIA.

OO01muMe ecTeCTBEHHO-HAYUYHbIE MOHATUSA: HAy4HbIH (pakT, rMIIOTE3a, TEOPUS,
3aKOH, aHallu3, CHUHTE3, KilacCU(PUKAIUs, MEePUOJUIHOCTh, HaOIIOJCHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUE.

duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIM]I, U30TOIIbI,
pPaMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsj, BEIIECTBO, TEJO, OO0BEM,
arperaTHoOe€ COCTOSIHUE BEIeCTBA, ra3, (U3NYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TUTAHETHI, 3B€3b1, CoMHIIE.

buonorus: poTocunTes, AbIXaHue, OMochepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE TOPOABI, MOJIE3HBIE
MCKONIA€MBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMHYECKAsl peaKIus

[Tepuonnueckuit 3akoH. Ileprnonnueckas cucreMa XUMHYECKUX JIEMEHTOB /],
N. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKHUX JIEMEHTOB IEPBBIX TPEX NEPUOIOB, KAJIM, KaIbLUA U UX COETUHECHUM
B COOTBETCTBHM C TIIOJIOKEHHWEM DJJIEeMEHTOB B llepmonndeckod cucreme u
CTPOCHHMEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XMMHYECKOW CBSI3U. THIBI KpUCTAIUNIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOWMCTB BEILECTBA OT THNA KPUCTAIMYECKOW PEIIETKU U
BHUJIa XMMHUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWUYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K pPa3jIM4YHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEUIECTB.

Krnaccudukanus XuMUuecKuX peakifii o pa3InyHbIM IpU3HaKaM (M0 YUCITY
U COCTaBy YYaCTBYIOIIMX B pEaKIMU BELIECTB, MO TEIJIOBOMY 3(ddekry, 1o
VU3MEHEHUIO CTENEHEN OKHMCIEHHUS XUMUYECKUX 3JIEMEHTOB, 110 OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aTropa). DK30- U SHAOTEPMUYECKUE PEAKLIUH, TEPMOXUMHUUYECKHE
YPaBHEHUS.

[Tonsitue 0 ckOpocTHM XuUMUYecKOM peakuuu. [loHsTHEe 00 00paTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakuusx. [IoHsTHEe 0 rOMOre€HHBIX M IeTepOre€HHBIX
peakuusx. [lonsatne o karamuse. [IosTue 0 xumuueckoMm paBHoBecun. DakToOpsl,
BIMAIOIIME HAa CKOPOCTh XMMHYECKOW PpEaKUUHU M IOJIOKEHUE XUMHYECKOIO
paBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBlieHME  yYpaBHEHHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJb30BAHUEM  METOJIA
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPONTUTHIECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartnonel, anroHbl. MeXaHu3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUJAMU
XUMU4ecKoi cBsi3u. CteneHp Auccouranuy. CHUIbHBIE U CIA0BIE 3JIEKTPOJIHUTHI.

Peakiuu nonHoro ooMeHa. Y cioBus NPOTEKAHMS PEaKIMii HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAaIEHHbIE HOHHBIE YpaBHEHMs peakuuil. CBONCTBa KHCIIOT,
OCHOBAHMM U COJIEH B CBETE MPEJCTABICHUIN 00 3JEKTPOJIUTUYECKON AUCCOLIMALINH.
KauecTBeHHBIE peakiiuy Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJIOB W HEMeTaIoB (rpaduta W anmasa), CIOKHBIX BEIECTB
(xJ0puaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT
BO3JICUCTBHSl  pa3iWYHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPONPOBOAHOCTH
pPacTBOPOB BELIECTB, MPOIECCA JUCCOLMAIIMHN KUCIIOT, HIEI0Y€E U coIeil (BOZMOXKHO
VCIIOJIb30BAaHUE BHJIEO MAaTEpPHAIOB), IMPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLIUX
OpPU3HAKK TIPOTEKAHHWs peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OcajiKa,
BbIICJICHUE Ta3a, O0Opa30BaHUE BOJIbI), OINbBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMil (FOpEHHEe, PEAKUUU PA3IO0KEHUs,
COCIIMHEHHUs), pACIIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB €  [OMOUIBIO
KAUEeCTBEHHBIX PEAKLIUI HA NOHBI, PEIIEHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTtanibl 1 UX coeIUHEHUS

OO6miast xapakTepucThkKa rajgoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOKMCTBA HAa IPUMEPE XJIOpa (B3aUMOIEHCTBHE
C MeTaJulaMM, HEMETaJulaMH, IeiaodaMu). XiaopoBoaopon. CoiiiHas KHCIIOTa,
XUMHMYECKUE CBOMCTBA, IIOJNy4YeHUE, NOpuMeHeHue. JlencrBue xmaopa U
XJIOPOBOAOPOJA Ha OPTAaHU3M YeJOBeKa. BaxkHelIne XJIOpUabl U UX HAXOXKICHHE
B IIPUPOJIE.

Obmas xapakTtepuctuka 31eMeHTOB VIA-rpynmsl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NyYEeCKue CBOWCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMUYecKue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHe, (HU3HUYECKUE U
XUMUYecKrue cBOMCTBAa. OKCHABI CEPbl KAK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas xucnota, GU3NIECKUe U XUMUIECKHE CBOMCTBA (00IIHe KaK MPeICTaBUTEIS
KJjlacca KHUCIOT M crnenuduueckue). XUMHUUECKUE PEaKlMy, JieXkallue B OCHOBE
MPOMBIIINIEHHOTO CHoco0a TMOdy4YeHuss CepHOM Kuciothl. [IpuMeHeHue cepHOU
KUCIOThL. COM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKIIMs Ha



cyibdar-uon. HaxoxneHue cepbl U e€ COCAMHEHHN B TIpHUpojae. XUMUYECKOE
3arpsi3HEHUE OKPY’XKAIOIIeH cpeabl COENMHEHHUSIMU Cepbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPALICHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, pacIpOCTpaHEHUE B MPUPOJE,
busnueckue U xumMrueckue cBoiictea. KpyroBopor a3ora B npupojae. AMMHAK, €ro
bu3nUecKkrue 1 XUMUYECKHUE CBOMCTBA, NOJIy4eHHe U puMeHeHue. Coau aMMOHUS,
ux (QU3NYECKUE U XUMUYECKHUE CBOMCTBA, NpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MojyueHue, (Pu3nueckue M XUMHUYECKHE
cBoiicTBa (OOLIME Kak MPEACTaBUTENS Kiacca KUCIOT U CHEIU(PUYECKHE).
Hcrnonb3oBaHnE HUTPATOB U COJIEH aMMOHHMSI B KaU€CTBE MUHEPAIIbHBIX yI00PEHUIA.
XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COeAMHEHUSMU a30Ta (KUCIOTHBIE
JOKIM, 3arpsA3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, aTOTPOINHBIE
moaudukammuu docdopa, uznueckne U xumudeckue cBoictBa. Okcua docdopa
(V) u dochopnas kuciaora, puznueckue U XUMHUYCCKHE CBOMCTBA, IOJyYEHHUE.
Hcnonb3oBanue ¢ocharoB B KauecTBe MUHEPATbHBIX YA0OOPEHUIA.

O6mras xapakrtepuctuka 31eMeHTOB [VA-rpymnmbl. OcoOEHHOCTU CTpOEHUs
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIIEHUA. YTIEPO/], ANIOTPOIHbIE MOAUDUKALIHIH,
pacnpocTpaHeHue B Mpupoje, GU3NuecKue U XUMHUECKUE CBOMCTBA. AfcopOiusl.
KpyroBopor yrimepoma B mnpupoae. Oxcumsl yriaepoaa, uX (Qu3nyeckue W
XUMUYECKAE CBOMCTBA, JECHCTBUE HA JKUBBIE OPraHU3Mbl, IOJYYEHUE W
npUMEHEHUEe. DKOJIOrHYecKrue MpoOsieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIoTe3a TJI00aJbHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3ddekt. YroapHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHE U XHMHYECKUE CBOMCTBA, IMOITYYEHUE U
npumeHenue. KadecTBeHHass peakuuss Ha KapOoHaT-WMOHBL. lcmoap3oBaHMe
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CETLCKOM XO3SHCTBE.

[lepBoHavasibHbIE MOHATHSA 00 OPTAHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIIUIEPHUH, YKCYCHas KUCIIO0TA).
[IpupogHbple HMCTOYHUKH YIVIEBOJOPOAOB (Yrojib, HPUPOIAHBIM Tra3, HEPTH),
MPOIYKThI WX mepepaboTku (O€H3WH), WX POJIb B OBITY W MPOMBIINIIICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: XKHUPax, OeNKax, yriaeBojax — U ux
poiii B KM3HM 4elloBeKa. MarepuaibHOe €IMHCTBO OPraHUYeCcKHX U
HEOPraHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, IOJYyYEHHUE H
npumenenue. CoeuHeHust KpeMHus B pupoae. OOuue npencraBieHust 00 oOKCuae
kpeMuus (IV) u kpemuueBoit kuciaore. CHIMKATBI, UX UCIIOJNb30BaHUE B OBITY, B
MPOMBIIIIEHHOCTH. BakHeillne cTpouTeabHble MaTEpHAIbl: KEpaMHUKa,



CTEKJIO, IIEeMEHT, OeTOH, *kene300eToH. [IpobreMbl 6e30macHOro MCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I[0OB HEOPTAHMYECKUX BEIECTB, CBOMCTB COJSHON KHUCIIOTHI,
IPOBEJICHUE KAaueCTBEHHBIX PEAKIMI Ha XJIOPUI-MOHBI U HAOJI0/IEHNE TIPU3HAKOB
WX TIPOTEKAHMs, OIbITHI, OTpaxKarolre (U3NUYECKUE W XUMHUYECKHUE CBOWMCTBA
raJIOTeHOB M WX COEJIMHEHHH (BO3MOXXHO MCHOJb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUOB (TaJOT€HHI0B), 03HAKOMJICHUE C 00pa3aMu
ceppl M €€ COEIUHEHUAMH (BO3MOXHO WCIIOJIb30BAaHUE BUJAECOMATEPHUATIOB),
HaOJI0IeHNe Tporiecca O0yTIMBaHUs caxapa IoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YyYEHUE XUMUYECKUX CBOMCTB pa30aBICHHONW CEPHOUN KUCIIOTHI,
MIPOBEICHNE KAUYECTBEHHOMN peakluu Ha cyib(dar- MOH U HAOIIOACHUE TPU3HAKa €€
IIPOTEKaHMUs, 0O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, (ochopa U ux
COEMHEHHH (BO3MOXKHO MCIIOJIb30BAaHHE BUEOMATEPHANIOB), 00pa3liaMu a30THBIX
u (ochopHBIX YyIOOpEHUl, MOydeHHEe, COOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB aMMHMaKa, TPOBEICHNE KAYECTBEHHBIX pEaKIINil Ha MIOH aMMOHUs U Pocdart-
VOH U U3y4YeHHE NMPU3HAKOB X MPOTEKAHMS, B3aUMOICHCTBIE KOHLICHTPUPOBAHHOM
a30THOM KHCIOTBI C MeIpI0 (BO3MOXHO WCIIOJIb30BAaHUE BUIECOMATEPUAITIOB),
U3y4eHHE MOJIee KpUCTAIUIMUYECKUX pelETOK anmasza, rpadura, ¢ysiepeHa,
O3HAKOMJIEHUE C MTPOIIECCOM aICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yIIéM M yCTPOMCTBOM MPOTHBOrasza, MojydeHue, coOuMpaHue, pacro3HaBaHUE U
U3Y4YEHUE CBOMCTB YIJIEKHCIIOIO ra3a, MpPOBEJECHUE KAaueCTBEHHBIX pEaklUMil Ha
KapOOHAT M CHJIMKAT-UOHBI U U3YUYECHUE MTPU3HAKOB UX MPOTEKAHUS, O3HAKOMJIICHHUE
C NPOAYKLHUEN CWIMKATHOW IPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl M UX COCTUHEHUS».

MeTaJLibl U UX COCIUHEHUS

OO6mast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommyeckoi cucremMe Xumuyeckux asnemeHtoB J[. .
MenpeneeBa u ctpoeHus atoMoB. CTpoeHue MeTauioB. MeTtaminyeckas CBS3b U
METaJUIMYECKasi  KpUCTAUIMYECKass  PelE€TKa.  DJIEKTPOXMMHYECKHM  psij
HaMpsHDKeHUH MeTaiwioB. u3nyeckre U XUMHUYECKHe CBOMCTBA MeTamioB. O0miue
CHoCcOObl TONyYeHus: MeTawioB. [loHsATHE O KOppo3uM METajuioB, OCHOBHbBIE
CHOCOOBI 3aIUTHI UX OT Koppo3uu. CriiaBel (CTalb, YyTyH, JIOPATIOMUHUMN, OpOH3a)
Y UX IPUMEHEHHE B OBITY U MPOMBIILIEHHOCTH.

[Ilenounsle mMeTabl: nonokeHUue B llepuonuueckon cucrteMe XMMHYECKUX
anemeHToB /. M. MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXKJICHHE B IPHUPO/IE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanusa). OKcuabl u



TUIPOKCHUIBI HATPHUA U Kanud. [ [puMeHeHne MEeI0YHbIX METAJIOB U UX COCIMHEHUMH.

[llenoyHO3EeMENBHBIE METAJIBl MarHuii W KallbIlMi: TIOJIO)KEHUE B
[Tepnognueckoit cucreMe xumuueckux 3seMeHToB . . MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJIeHUE B mipupoae. Pu3ndyeckue u XMMUYECKUE CBOMCTBA MarHusi 1
Kalblusl. BaxkHeiiime coequHeHnst Kanbius (OKCUI, TUIPOKCU]I, coJin). ZKECTKOCTD
BOJIBI U CITIOCOOBI €€ yCTpaHEeHUSI.

AJtoMuHUN: TIosio)keHue B [leproinueckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. N. MenneneeBa, CTpOEHHE aToma, HaxXxOXIeHUE B Inpupone. dusznueckue u
XUMUYECKHE CBOMCTBA aTlOMHUHMS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCHIA
ATFOMHUHUSL.

Keneso: monoxenue B [leprpoanyeckon cuCTeMe XUMUYECKUX 3JIEMEHTOB JI.
N. MenaeneeBa, CTpOCHHME aroMa, HaxokiaeHue B mnpupojge. dusznueckue u
XUMHUYECKHEe CBOMCTBA xkese3a. OKcuibl, THAPOKCHUABI U comu xkene3a (II) u sxenesza
(IIT), ux cocraB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpas3laMd METalIOB M CINIaBOB, HX (H3WYSCKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHA
KaJIbIIUSI W HaTpus C BOJOM (BO3MOXKHO HCIMOJB30BAaHUE BHUIACOMATEPHUAIIOB),
WCCIIEIOBAHUE CBOWCTB KECTKOM BOJBI, MPOLECCAa TOPECHUS KeJe3a B KUCIOPOAE
(BO3MOKHO  HCHOJIb30BAaHHE  BHJIEOMATEPHAIIOB), MPHU3HAKOB  IMPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMI Ha MOHBI: MarHus, KaJbIUs, aJIOMUHMS, I[IMHKA, JKeJjie3a
(I1) u xeneza (III), meau (1), HaOnrOAEHUE M ONMCAHUE TTIPOLIECCOB OKpAIIMBAHUS
MJJaMEHU MWOHAaMU HaTpus, KaJlus U Kaidblusg (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUAA ATFOMUHUS
Y TUJIPOKCHUJIA LIMHKA, PEICHHE DKCIIEPUMEHTAIIBHBIX 3a/1a4d 0 TeMe «BakHeunime
METaJUIbl U KX COCTUHEHUS».

XHMHUS M OKpYsKaloLias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HM 4eJIOBEKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObiTy. [lepBas momoris mpu
XUMHYECKUX OKOrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HCHHE OKpYKarolield cpenl (mpeneibHas IOMyCcTHMast
KOHIIeHTpatus BemecTs, aaiee — [1/IK). Ponb xuMun B peiieHr 3KOJIOTHYECKUX
npooJIeM.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasIoB MaTepuajioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepuabl).

Meoswcnpedmemmnule céasu



Peanuzanus MeXnpeaMeTHBIX CBA3€H NMpU U3yYeHUHM XUMUU B 9 Kiacce
OCYIIECTBISIETCS 4epe3 HCHOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAyYHBIX
MOHATHUH, TaK W TOHSATHUH, SBISIOMUXCS CUCTEMHBIMU TSI OTACTBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAyYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KilacCUpUKAIMsA, TMEPUOJUIHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeNb, SBJICHHUE, ITAPHUKOBBIN
s PeKT, TeXHOIOTHS, MAaTEPHUAIIBI.

®dwusnka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
pPaarOaKTUBHOCT, MOJICKYJIa, AIEKTPUUCCKUI 3aps, IIPOBOTHUKH,
MOJIYIPOBOJTHUKH,  JUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTb, KpUCTAITHYECKAs
peméTKa, CruiaBbl, (U3MYECKUE BEIMYMHBI, €IUHUIBI H3MEPEHHUS, KOCMHUYECKOES
POCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yA0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaAIIbl, TOPHBIE TOPOIbI, TTOJIE3HBIC
HCKOIIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
[Inanupyembie pe3yibTaThl OMUPAIOTCS HA BEAyIIUE IEJeBblE€ YCTAHOBKH,
OTpaXkarolue OCHOBHOM, CYIIHOCTHBIN BKJIAJ U3y4aeMOil IPOrpaMMbl B pa3BUTHE
JUYHOCTH OOYYaromMXCsl, UX CHOCOOHOCTEH C MCIONBb30BAHHEM OOOPYIOBAHMS
ueHtpa «Touka pocta»
B cTpykType miaHupyembix pe3yJabTaTOB BBIIEISAETCS CIECIYIONINE TPYIIIbL:

JINUHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUralTCs B X0/A€ OOy4eHUS XMMHHM B €JUHCTBE Y4e€OHOU H
BOCIIUTATEJILHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, TPUHSTHIMU B
oOlIeCTBE MpaBUJIaMU M HOPMaMM TOBEACHHUS U CIOCOOCTBYIOT TIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YUYarOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPaXalOT  TOTOBHOCTh  OOYyYarOIIMUXCS
PYKOBOJICTBOBaTbCS ~ CUCTEMON TMO3UTHBHBIX I[IEHHOCTHBIX OpHUEHTAlMN U
pacuIMpeHue onbiTa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mIaTpUOTHYECKOT0 BOCIIMTAHUSA:

[IEHHOCTHOT'O OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAydyHOMY HaCIEIWI0, TTOHUMaHMS 3HAYCHUS XHUMHYECKOW HAayKu B >KU3HU
COBPEMEHHOI0 00IIeCTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEPHOW HMH(popmaruenn o
MEPEJOBbIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUSA:

NpEACTaBICHUSI O COLUMAIBHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUI B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOUCCIE0BATEIbCKOM, TBOPUYECKON U IPYTUX BUIAX JNEATEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JESATEIbHOCTU TIPH BBIMOJHEHUH
y4eOHBIX, TMO3HABATENbHBIX 3a/1a4, BBIMOJHEHUM XHUMHUYECKHX 3SKCIIEPUMEHTOB,
CO3/JaHUU YUYEOHBIX TPOCKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOTIOMOIIU
B MPOIIECCE ITOM y4eOHOM JNesATETbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBE/ICHUE
U TIOCTYNKH CBOMX TOBApHINEH C MO3UIMKM HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMSL:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUUYECKOW peakIiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIISIOININE
OCHOBY I TTIOHUMAaHUs CYIIHOCTH HAyYHOW KapTHUHBI MUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIbI, B3aUMOCBA3SX YEIOBEKA C
IPUPOIAHON CPEAOi, O POJIM XUMUU B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEH;



MIO3HABATEJIbHBIE MOTHUBBI, HAMPABJIEHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMUH, HEOOXOAUMBIE Jisi OOBSICHEHHUs HAOJIOJAaEMbIX MPOILIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(OPMALIMOHHOW M YUTATENIbCKOM KYyJIbTYpPbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOW pabOThl ¢ Y4YE€OHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYpPON, JOCTYMHBIMU TEXHUUYECKUMHU CpEeACTBAaMU HHGOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TIO3HAHMIO, JI0003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHHUIO, IPOEKTHOM M HMCCIEI0BaTEIbCKON
NEATETPHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJbHEHIIIEM;

4) popMUPOBAHUA KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKH Ha 3J0pOBBbI 00pa3 *U3HHU, OCO3HAHUE MOCIEICTBUNA U
HETMPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHHUS aTKOT0Jis, HAPKOTUKOB, KYpEHHUSI),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui OE30MACHOCTA TMpPU  OOpaIllEHHH C
XUMUYECKUMHU BEIIECTBAMU B OBITY M peaIbHOU KU3HMU;

5) Tpy10BOI0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO TTpodeccuil U Tpyaa pa3IuyHOIo poa,
YBaKEHUE K TPYY U pe3yabTaTaM TPYI0BOU AESATEILHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUsT  TPEIMETHBIX 3HAaHUW 1O  XWMHH, OCO3HAaHHBIM  BBIOOD
WHIVMBUYAIbHON TPAEKTOPUU MPOAOHKEHUST 00pa3oBaHus C YUYETOM JIMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,
yCreuHon npodeccuoHanbHON IeSITEIbHOCTH U Pa3BUTUSL HEOOXOJUMBIX YMEHHUM,
TOTOBHOCTH aJaliTUPOBATHCS B PO(EeCCUOHATBLHOM CpeIe;

6) 3K0J10rHYEeCKOro BOCIIUTAHUS:

AKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIIECHUE K MPUPO/IE KAaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYyIIECTBOBaHUS, MOHUMAHUE LEHHOCTH 3J0pPOBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
bu3HYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHWE IICHHOCTH COOJIOICHUS
npaBuiI 0€30MACHOTO MOBEICHUS MTPU PabOTE C BEIIECTBAMH, a TAKKE B CUTYAIHSIX,
YIPOXKAIIMX 30POBbIO U KU3HU JIFOAEH;

CITIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJydyaeMble MPU U3YUYCHUU XUMUU, IS
peneHns 3a1a4, CBA3aHHbIX C OKPY KaIOIEeW MTPUPOTHON CPEAON, IS TIOBBIICHUS
YPOBHSI  OKOJIOTUYECKOW  KyJIbTYpPhl, OCO3HAaHUSA TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH HX PEIICHUS MOCPEICTBOM METOJIOB XMMHH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOU MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI



B cocraBe wMmeTanpenMeTHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBbIE IS
dbopMupoBaHUSI MUPOBO33PEHUS 00IIICHAYUYHbIC TTOHATHS (3aKOH, TEOPUSI, TPUHIIHUII,
runoresa, (akr, CUCTeMa, NpoLecC, OHKCIEPUMEHT U JpYyroe.), KOTOphIE
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEJAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HaHUUN U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O LETOCTHOU
HAy4YHOW KapTHHE MUpA, U YHUBEpCaAJIbHbIC yUeOHbIC JEHCTBUS (TTO3HABATEIBHBIE,
KOMMYHUKATHBHBIE, DPETYJISTUBHBIE), KOTOpble oOecneunBaroT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JESATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3zoBble 1ornueckue AeicTBu:

YMEHUSl HCMOJIb30BaTh NPHUEMBI JIOTMUECKOTO MBIIIJICHUSI TPU OCBOEHHUU
3HaHUMU: PACKPBHIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL MUX XapaKTEpHBIC
MpPU3HAKK, YCTaHABIMBATh B3aUMOCBSI3b C APYTUMHU TMOHSATHUSIMH), HCIOJIb30BATh
MOHATHS 1711 OOBSICHEHUS OT/ICIBHBIX ()AaKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMK XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
yCTaHaBJIMBATh TMPUUYUHHO-CIEJCTBEHHBIE CBA3UM MEXKIYy OOBEKTaMH HM3Yy4CHHUS,
CTPOUTH JIOTUUECKHUE pACCYXKIeHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0O aHAJIOTHUH),
JieJaTh BBIBOJIbI M 3aKJIIOUYEHUS;

YyMEHHE TMPUMEHSATh B MpOLECCe IMO3HAHUS TNOHATUS (NPEeIMETHbIE U
MeTarpeJMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEINIU, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHIEMbIE B XUMUKM MOJICJIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJ DJJIEMEHTAa), XUMUYeckas (opMysna U ypaBHEHHE
XUMUYECKON PEAKIIUU — MPU PEIICHUN y4eOHO-TTI03HABATENBHBIX 3a7a4, C YIETOM
ATUX MOJIEIBHBIX MPEICTABICHUI BBISIBISATh U XapaKTEPU30BATH CYLIECTBEHHBIC
MPU3HAKH U3YYaE€MbIX O0BEKTOB — XUMUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIHil,
BBISIBJSITh  OOIIIME€  3aKOHOMEPHOCTH, TMPUYUHHO-CICJCTBEHHBIE CBSI3U WU
MPOTUBOPEYUHS B U3yUaEMbIX MPOIIECCAX U SIBIICHUSIX.

ba3zoBble uccienoBaTe/ibCKie 1eUCTBUSL:

YMEHHE HCIOIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUSA, a TAKKE B KAYECTBE OCHOBHI JIJIs1 (JOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

NpUOOpPETEHUE OMbITa 10 TUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEICHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSATEIFHO MPOTHO3UPOBATH €T0 PE3yIbTaT, (OPMYIUPOBATH 0OOOIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIECIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pab6ora ¢ undgopmanmueii:



yMEHUE BBIOMpATh, aHAIM3UPOBATH M HHTEPIPETHPOBATH HHOOPMAIUIO
Pa3IMYHBIX BUJIOB U (DOPM MPENICTABICHHUS, MTOJTYYAEMYIO U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIONyJIIpHAsg JUTEpaTypa XHUMHYECKOrO COAEpPKaHUSA, CIPaBOYHbIE
nocobusi, pecypcbl VHTepHEeTa), KPUTHYECKH OLIEHHBATh MNPOTUBOPEUYUBYIO HU
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;

yMEHUE MPUMEHATh pPa3IuyHble METOJbl M 3aMpPOChl IMPHU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIMMBIX JUIsl BBIIIOJHEHHUS
y4eOHBIX U TIO3HABaTeNbHBIX 3a7au ONpeAeaEHHOr0 TUMA, TPUOOPETEHUE OMbITA B
00JaCTH  MCHOJIb30BaHUSI WHOOPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHMA,
OBJIQJICHUE KYJbTYPOIl aKTUBHOI'O MCIOJIb30BAHMS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENBLHO BBIOMPATh ONTUMAIBHYIO (POPMY MpeacTaBiIeHUsT HHOPMALIMK U
WUTIOCTPUPOBATh pEIIaeMble 3aJla4yd HECIOXHBIMH CXEMaMH, JuarpaMMami,
apyrumu hopmMamu rpadUKu 1 IX KOMOWHAIIASMY,

YMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B Ipolecce Y4yeOHOM W
UCCIIEIOBATENBCKON EATEIbHOCTH MH(POPMAIIUIO O BIMUSHUU MPOMBIIIIICHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOLIEH MPUPOIHOU
Cpebl.

KoMMyHHMKATHBHBIE YyHUBEpCAJIbHbIE Y4eOHbIe AeiiCTBUS:

YMEHHS 33]]aBaTh BOMPOCHI (B XO/€ Uaora u (Win) IUCKYyCCUM) MO CYIIECTBY
oOcyxgaeMol Tembl, (OPMYJIUPOBATH CBOU MPEJIOKEHHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEITI0KEHHOM 3a/1auu;

YMEHUSL  TPEJCTaBIATh  MOJYYEHHbIE  pPE3yJIbTaThl  I[O3HABATEIbHOU
NEeATENbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JelaTh MPEe3eHTaLUI0
pE3yNbTATOB BBINOJHEHUS XHUMHYECKOrO JKCIIEpUMEHTa (Ja0OpaTOPHOIO OIIbITa,
1ab0paToOpHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHMsI y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCJIEAOBATEIbCKOW  JESATEIBbHOCTH  MPU  PELICHHUH
BO3HMKAIOLIMX NPOOJEM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMUS
COBMECTHBIX JCHCTBUHM, OIpEACICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHON PaOOThI U IPYTHE).

PeryasiTuBHbIC YHHBepcalbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHUE CaMOCTOSITENIbHO ONpPENEeNsATh LEeTu ACSATENbHOCTH, IJIAaHUPOBATD,
OCYUIECTBJISITh, KOHTPOJIHUPOBATh M NMPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTh, BEIOMpaTh Hanbosee 3(eKTUBHBIE CIIOCOOBI PEIICHNs YYeOHBIX U
MO3HABATEIbHBIX 33/1a4, CAMOCTOSATEIBHO COCTAaBISATh WIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JICMCTBUM TIPU BBINOJIHEHUN 33aJaHUM C YYETOM
MOJIYYEHHUsS] HOBBIX 3HAHMM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,



OLICHUBATh COOTBETCTBUE MOJYYEHHOTO PE3yJibTaTa 3asBJICHHON LIEJIH, YMEHUE
MCII0JI30BaTh U AaHAIIM3UPOBATh KOHTEKCTHI, ITPEJIAracMbl€ B YCIOBUM 3a/IaHUMH.
HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3yJbTAaTOB IO OCBOEHUIO 00SA3aTEIBHOIO
Collep>KaHMs, YCTAHOBJIEHHOTO JMaHHOW (enepanbHOW paboyell mporpaMMon,
BBIICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHblEe 3HAHUS, YMEHUS U CIOCOOBI
nedcTBul, crnenmuduueckue IS TpeAMeTHOM oOjacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAaHWS, €ro  HMHTEPIPETalNH,
peo0pa3oBaHUIO M MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAIlHsX.

K koHiy oOyuenus B 8 kiacce npeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHUIA:

* PACKpbIBATh CMBICII OCHOBHBIX XMMHWYECKUX MOHATUH: aTOM, MOJIEKyJa,
XUMUYECKUN DIJIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO JIEMEHTa B COCTMHEHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIICHb
OKUCIICHMS, XMUMHUYECKasi peakius, KiacCUpUKaAIUsi PEaKIUi: peaKiuu
COCAUHEHHUs], PEAaKLUUH PA3JIOKEHUs, PEAKUWH 3aMEIICHMS, PEaKLIHUU
0o0MEHa, PK30- U SHIOTEPMHUUECKUE PEAKIUH, TEILUIOBOI 3(PPEeKT peakunu,
SJIPO aTOMa, SJIEKTPOHHBIN CJION aTOMa, aTOMHAasi OpOUTAaIIb, paInyC aToMa,
XUMUYECKasi CBS3b, MOJISIPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBSA3b, NOHHAs
CBSI3b, WOH, KaTHOH, aHHWOH, pPacTBOpP, MaccoBas [JOJISI BEUIECTBA
(mpolieHTHAs! KOHIIEHTPAIHs) B pacTBOPE;

* WUIKOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHWMHWYECKUX MOHATHM H
IIPUMEHSATH T MOHATHUS IPU OMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;

* HCIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJIS COCTaBlieHUs (GopMys
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLIUAM;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENEHb  OKHCIICHHS  DJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
MPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEOUHEHHU IO
dbopmysam, BHUJ XUMHUYECKOM CBSI3M (KOBaJICHTHass W HWOHHas) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpbBath cMmbIcn [lepuommueckoro 3akona [J[. M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX MoJiokeHus B llepumonnueckoil cucreme,
3aKOHOB COXPAHEHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO Y4YE€HUS, 3aKOHa ABOTrazpo;



e OIUCBHIBATh U XapakTepu3oBaTb TabnuuHyro ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMYECKMX JJEMEHTOB: pa3jiuyaTb MOHATHUS «TrJ1aBHas
noarpymnmna (A-rpymnmna)» u «nodounas noarpynmna (b-rpymnma)», mansie u
Oonblliie TEPUOAbl, COOTHOCUTH OOO3HAYEHHs, KOTOPbIE HMEIOTCS B
tabmuue «llepuonnyeckas cuctema Xumuyeckux osaemeHto J[. WM.
MeHnaeneeBa» € UHCIOBBIMH XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB U 3aps] sipa, OOLIEe YKCIIO 3IEKTPOHOB
U PACIIPEJEIICHUE X IO 3JEKTPOHHBIM CJIOSIM);

e KJIaccu(pUIUPOBATh XUMUYECKUE HIIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA,
XUMHUYECKHE peakiuu ([0 YUCIYy M COCTaBy Y4YaCTBYIOUIMX B PEAKIUU
BEILIECTB, 0 TETUIOBOMY (P deKTy);

e XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHUE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIask ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e IPOrHO3UPOBATH CBOKCTBA BEILECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTEKAaHHWS XUMHUYECKHMX [PEBpAIICHU B
Pa3INYHBIX YCIOBUSX;

e BBIUHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMUMHUYECKOTO »3JEMEHTa Mo (opmyJie COEIUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKON pEeaKIuu;

* TPUMEHSTh OCHOBHBIE OINEPALMU MbBICIUTEIBHON JIEATETbHOCTH — aHaJINU3
U CHUHTE3, CpaBHEHHUE, 0000IlEHHE, CUCTEMAaTH3allMI0, KJIacCU(pUKAIIUIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — JUISI U3YYEHHs] CBOMCTB
BELIECTB M XHMMHMYECKUX PEAKLUUH, €CTECTBEHHO-HAyYHBIE METOMbI
NO3HaHUsI — HAOJIOJEHUE, W3MEPEHHE, MOJCIUPOBAHME, SKCIEPUMEHT
(peasbHBIM U MBICIICHHBIN );

e CJIEIOBATh MpPaBUJIaM MOJb30BAHUS XUMUYECKOM MOCY 101 U Ta00paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBUjaM OOpalieHusi C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKLUUSIMH II0 BBIIOJHEHHIO J1a0OpaTOpPHBIX
XUMHUYECKUX OMBITOB IO MOJYYEHHUIO U COOMPaHHIO ra3000pa3HbIX BELIECTB
(Bomopozia M KHMCIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C ONpEAEIEHHOU
MAacCOBOM JO0JIEMl pPAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MIPOBOAUTH
XUMUYECKHE SKCIEPUMEHTHI MO PACHO3HABAHHUIO PACTBOPOB WIEIOYEH WU
KHCJIOT C MOMOIIBI0 UHAUKATOPOB (JIakMyc, (peHoapTaNenH, METUIOPAHXK
U JIpyTHE).

K xonmy oOyuenus B 9 kiacce npeaMeTHble pe3ybTaThl HA 0A30BOM YpOBHE

JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAOIIUXCSI YMEHHUM:



pacKpbIBaTh CMBICT OCHOBHBIX XHMHWYECKHX TOHATHH: XUMHUYECKUU
BJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, AaHWOH, MPOCTOE BEUIECTBO,
CJI0KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHB
OKHUCJICHUS, XUMUYECKas PEaKIvsl, XUMUUYECKasi CBsI3b, TEIUIOBOM A dexT
peakuuu, MOJb, MOJSPHBIA  00BEM,  PacTBOpP,  AIEKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOIUTHYECKAS JIUCCOLMAIUS, PEaKIM HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBecHE, OOpaTUMble W
HEOOpAaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIIHH,
OKHUCJIUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHUE, AJTIOTPOIIHS,
amM(pOTEPHOCTb, XUMUYECKas CBSI3b (KoBasIeHTHas, MOHHAs,
MeTaJTHYeCcKas ), KpucTaIndeckas peneTka, KOppo3usi METaJNIOB, CIUIABHI,
CKOPOCTh XMMHUUYECKON peakluu, MpeeIbHO JOMyCTUMAas KOHIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSITh 3TH OHSATHUSA MPU ONMMCAHUY BELIECTB U UX MPEBPAILICHHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBlICHUS (HOpMYyT
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKIINIA;

OTPEICIIATh BAJIGHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKHUX DJIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, MPUHAJICKHOCTh BEHIECTB K
omnpenenéHHOMY KJacCy COEIMHEHMH 1o (opmyiaM, BUJ XUMHUYECKON
CBSI3U (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKHUX
COCMHEHUSIX, 3aps]l MOHA MO XUMUYECKOW (popMmyrie, XxapakTep cpeibl B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKUX COCAMHEHUU, TUM KPUCTALITUNYECKOU
PELIETKU KOHKPETHOT'O BELIECTBA;

packpsiBath cMbIca [lepuommueckoro 3akona [I. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMaHUE: OIUCBhIBaTh U XapaKTEPHU30BAThH
TabauuHyo (popmy Ileprogudeckoil CHUCTEMbI XMMHUYECKHX SJIEMEHTOB:
paznuyarh MOHATUSA «TJaBHag noarpynna (A-rpynma)» U «mnoOoyHas
noarpynma (b-rpymma)», manbie u  OOJbIIEE NEPUOABI, COOTHOCUTH
0003HaueHUS, KOTOPHIE UMEIOTCSI B IEPUONIECKON TaOJIUIIE, C YUCIIOBBIMU
XapaKTepUCTUKAMU CTPOCHMSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsin anapa, oOllee 4YHCI0 DJEKTPOHOB M paclpefesieHHe HUX 10
AJIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB M HMX COCJIMHEHUN B MpeleNiax MaJlbIX MEePUOJOB U
TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCu(UIIMPOBATh XUMHUYECKHE HJIEMEHThI, HEOPTAHUUECKHE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBY YYacCTBYIOIIMX B PEaKIuu



BEILIECTB, MO TEIJIOBOMY (P (DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEMU(PUISCKUE XUMHUYECKHUE
CBOWCTBAa TIPOCTBIX M CJOKHBIX BEIIECTB, IOATBEPXKIAs ONMUCAHUE
pUMEPaMH MOJICKYJIIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHM;

COCTaBJIATh YPaBHEHUS DJCKTPOJUTUYECKOW JUCCOIMAIMU  KHUCJIOT,
IICJIOYCH U COJICH, TIOJTHBIC U COKpAIIEHHBIC YPAaBHCHUS PEAKIIUii HOHHOTO
oOMeHa, ypaBHEHHUS peaKIWii, TMOATBEPKIAOIINX CYIICCTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMHU PA3TMYHBIX KIACCOB;
pacKphIBaTh  CYITHOCTh OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIIUi
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCa ATUX PeaKInii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TIPOTCKaHUS XWMHYECKHX TIPEBPAIIEHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOr0 »dJieMeHTa 1o (opMysie COEIUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, MMPOBOIUTH PACUETHI IO YPABHEHUIO
XMMHUYECKON PEaKIUU;

coOJIroaTh IpaBUJIa MOJIb30BAHMUS XUMHYECKOM TIOCYI0H U J1abopaTOPHBIM
obopysoBaHHMEM, a TakXKe TIpaBuja OOpalleHuss ¢ BeNecCTBaMU B
COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITIOJIHCHHIO J1a00OPaTOPHBIX
XUMHUYECKUX OMBITOB IO TTOJIYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaka 1 yriaeKkHuciioro rasa);

MIPOBOJIMTH PEAKITHH, IOITBEPIKIAFOIITNE KAYSCTBEHHBIN COCTAB Pa3IMUHBIX
BEILIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHA-, OpOMHUI-, HOIHU/I-,
kapOoHat-, Qocdar-, cunukar-, cyinbdar-, THIPOKCUA-UOHBI, KATUOHBI
AMMOHHSI W WOHBI M3YYEHHBIX METAJJIOB, MPHCYTCTBYIOIIAE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIISCTB;

IIPUMEHSITh OCHOBHBIC OIEpPAIlMM MBICIUTEILHON JEATCIIbHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHUCTEMAaTHU3allUi0, BBISBICHHE
NPUYMHHO-CJICICTBEHHBIX CBSI3eM — i1 M3y4YCHHUSI CBOMCTB BEIIECTB H
XUMUYCCKAX PEaKIHid, €CTECTBEHHO-HAYYHBIC METOIbl TO3HAHUSA —
HAOJIFIOICHNE, M3MEpPEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT (peabHBIN U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
Kouun4vecTBO 9acoB
Ne HaunmeHoBaHMe pa3aesioB U DJIeKTpOHHbIe (L (poBbIe)
KourtpoJbHbie IMpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznen 1. [lepBoHavyajibHbIe XUMHYECKHE OHSATHUS
XuMust — BakHAs 00J1aCTh

L1 €CTECTBO3HAHUS U 5 0 ) bubmuoreka [{IOK

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

YeJI0BeKa

12 BemecTBa n xumuueckue 15 1 0 bu6mmorexa [IOK

' peakumn https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 20

Pa3nen 2. BaxHelimue npeicTaBuTe/ M HCOPraHMYECKUX BellecTB
21 Bosnyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [IOK

' 00 okcrmax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsatue o kucmorax 2 0 1 bubnmnoreka [IOK

' U COJISIX https://m.edsoo.ru/741837¢c
3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bubmnoreka IIOK

’ OCHOBaHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubmuoreka [IOK

' HEOPraHUYECKUX COECAUHEHUIN https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pasnen 3. [lepuoguuecknii 3akon u [lepuoauyeckas cucrema xumudeckux d3jiemMenToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumnueckas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pP€aKIuu



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

[Iepronnueckuii 3aK0H U
[lepuoauueckas cuctema

bu6nuoreka [JOK

3.1 7
XUMHYECKHX AeMeHToB []. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
XuMHUYEeCcKas CBSA3b. EuG 110K
noIMoTEKA
3.2 - 8
OKHCIHTEILHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUN
bu6nmoreka [JOK
" 15
TOTO HO pasAsity https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [OK
p P https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME



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

9 KUIIACC

Kosaun4yecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ Konrtpoabusie | IIpakrnueckue
NPOrpaMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. BemecTBO M XMMHUYeCKHE PeaKIIUM
L1 [ToBTOpenue u yriybiaeHne 3HaHUH 5 1 0 bu6mmoreka LIOK
' OCHOBHBIX pa3/esioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 0 0 bubnuoteka [{IOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIEKTPOUTHYECKAS TUCCOIHAITHS. g | 1 bubnmnoreka [IOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. HemeTaLiIbl M HX COeANHEHHUS
21 OO61as xapaKTepuCcTUKa XUMUUECKUX 4 0 | bubmuoreka [IOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas XxapakTepuCTUKa XUMUYECKIX
2.2 3J16$€HT0113 VIAp nmbl. Cepa u eé 6 0 0 bubmmorexa LIOK
' TPYHIEL -€P https://m.edsoo.ru/7f41a636
COGIIMHEHUS
OO01mas XxapakTepuCTUKAa XUMUYECKIX
23 SHCHI\;IIeHTO]f VA 11") bl A3oT, pocdop u ux 7 0 1 bubmmorexa [IOK
' PYHHEL ASOT, P https://m.edsoo.ny/7f41a636
COCTMHEHUS
OO6m1as xapakTepuCTUKA XUMHUYECKIX
24 3JIeMeHTO§ IVApr bl YTaepoa u 8 1 2 brbmmorexa HOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHHU B UX COCTMHEHUS
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

Pa3gen 3. MeTaJJIbI M X COeIMHEHUS

Bbubnuoreka [JOK
3.1 0 7 4
Obmwe cBoHCTEA METANIOR https://m.edsoo.ru/7f41a636
32 Bakueiiinme MeTaisl 1 UX COeQUHEHU 16 Bubmorexa IIOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nes 4. Xumus H OKpyxkaas cpeaa
4.1 BemecTBa 1 MaTepualibl B )KU3HU YSJIOBEKA 3 bubmmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Koutpoabubie | IIpakTnueckue
n/m Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl

1 [Ipenmet xumuu. Posib XuMuu B :KU3HU 1 0 0 but6mmoreka [JOK
yenaoBeKa. Tena u BelecTna. https://m.edsoo.ru/ff0d210c

5 Honamue o memooax no3nanus 6 1 0 0 bubmuoreka [IOK
xXumuu https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padota Ne 1 «IIpaBuna

3 paboThl B 1ab0paTopun U IpUEMBI | 0 | bubnuoteka [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM»

4 YucTele BelectBa U cMecu. CrrocoOnl 1 0 0 bu6mmoreka [JOK
pazzaeneHust cMecen https://m.edsoo.ru/ff0d26¢ca
[IpakTuueckas pabora Ne 2

5 p i 1 0 1 but6mmroreka [JOK
«Paznenenne CMeceHv Ha IIpUMepe https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBApPEHHOU COJIM)»

bu6mmoreka [JOK
6 A 1 0 0
TOMBL H MOIICKY I https://m.edsoo.ru/ff0d2a6¢

. XUMUYECKHUE HIEMEHTHI. 3HAK1 | 0 0 bubmuoreka IJOK
(CMMBOITBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bub6mmnorexa [JOK

8 I1 1 0 0

POCTBIC H CIOAHDIE BetlecTsa https://m.edsoo.ru/ff0d2a6c
but6mmoreka [JOK

9 A - 1 0 0

TOMHO-MOICKYIAPHOS yHeHHe 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 IIOCTOSHCTBA COCTaBa BCIICCTB.

bubmuoreka [JOK

10 X eckas (o a. BanenTtHoc
MMITICCKas (OpMyst JICHTHOCTE https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX 3JIEMEHTOB
1 OTtHOocCuTENbHAs aTOMHAs Macca. bubnuotexa [IOK
OtHOcHTEeNbHAs MOJICKYJISIpHAs: Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIsI XUMHYSCKOT0 bu6mrorexa [JOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo Beniecta. Moib. bubmuoteka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 QDu3zuuecKkue u XxumuuecKue A61eHUs. bubmuoreka IIOK
Xumuueckan peakyusn https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yca0BHsI NPOTEKaHUS bubnuoreka LIOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAHEHUA MACCHL 8eUieCNE. bubmmoreka [JOK
Xumuueckue ypasnenus https://m.edsoo.ru/ff0d3b88
Brruncnenust konmuecTBa, Macchl
17 BEI[ECTBA M0 YPABHEHUSIM XUMUYECKUX bubmmorexa [IOK
o N P https://m.edsoo.ru/ff0d5708
peaxiuii
Knaccudukanus XuMU4eCKUX peakimii
18 (coe I/IH(lG):HI/IﬂH a3JI0KEHUS e bubmmorexa [OK
g > P ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, 0OMeHa)
M. B. JIoMOoHOCOB — y4€HBIii-
19 SHITUKJIOTICTUCT 0606yHI€HI/Ie " bubmmorexa [IOK
' . https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alus 3HAaHUH
20 KontponsHas padora Nel o teme bubnuoreka [IOK
«BellecTBa 1 XUMHAYECKUE PEAKIIHID) https://m.edsoo.ru/ff0d4290
21 Bo3dyx — cmecw 2azo6. Cocmas bu6nuoreka [IOK

6030yxa. Kucnopoo — snemenm 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
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocmoe eéeuiecmeo. O30n

duznueckre 1 XUMHYECKHE CBOMCTBA

bubmuoreka IIOK

22 KHCIIOPOA (PeaKiuH OKHCIICH, https://m.edsoo.ru/ff0d4614
ropenue). [lonstre 06 okcumax
CnocoObl TTOTyYeHHS KHCIOpoaa B
Y POz bubnuorexa [JOK
23 71a00paTOPUU U MPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeneHnne kucnopoaa
TemnoBoii 3¢ pext xummueckon
24 pEaKUnH, IIOHSITHE O but6mmoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKHUX PEAKIIHIX
TommBo (HEDTh, yroyib U METaH).
25 3ar $I3HCI—EI/Ie¢];03 yxa CIocoObI 2r0 bubmmorexa [IOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAILICHUS
[IpakTraeckas padora Ne 3 o Teme
26 <<l?lon YeHHE U 5061/1 aHWe KUCIIOpOo1a bubmmorexa [IOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
HU3y4YECHHUE €ro CBONCTBY
7 Bonmopon — aneMeHT u nmpocroe bu6mmroreka [JOK
BelecTBO. Haxoxnenue B npupojie https://m.edsoo.ru/ff0d4dd0
)% du3nYecKre U XUMUYECKUE CBOMCTBA bubmuoreka IJOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [JOK
IT
29 OIUITHE O KUCTIOTAX 1 COJLX https://m.edsoo.ru/ff0d50d2
30 Cnoco6bI oayueHust BOAOPOia B bubnmnoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipakrrueckas padora Ne 4 o Teme
P P but6mmoreka [JOK
31 «[Tonyuyenue u cobupanue BOAOpo/Ia,

W3Yy4YEHHUE €ro CBOKWCTB)»

https://m.edsoo.ru/ff0d4{42
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ModnsipHblii 00BEM Ta30B. 3aK0OH

bub6munorexka [IOK

32
ABorajipo https://m.edsoo.ru/ff0d542¢
Brruricnenus o0bEMa, KOJIUYECTBa
33 BEIIECTBA rasza Mo €ro U3BECTHOM bubmmorexa [IOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00EMOB Ta30B 10
34 bub6munoreka [IOK
ypaliHeHmo peakiuun Hua OCHOBE 3aKOHA httns://m.edsoo /05708
00BEMHBIX OTHOIIIEHUH ra30B l
35 DOU3NYECKUE U XUMUYECKHE CBOMCTBA bubnuoreka [IOK
BOJIBL. https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwii. [lorsiTue 06 bubnuoteka [IOK
MHIUKATOpAaXx. https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HaceiieHHbie
37 51 HHeHaCH peHHBIS acTBopbl. MaccoBast bubmmorexa [IOK
n pacTBOpEL. https://m.edsoo.ru/ff0d5b40
J10JIs BEILIECTBA B pacTBOpE
IIpakTuyeckas pabora Ne 5 mo Teme
13 «IIpuroToBiieHHE PaCTBOPOB C bu6mmoreka [JOK
onpeAeNIEHHON MacCOBOM JOJIEU https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEMIECTBAY
19 KonrtponbHas padora Ne2 o teme bu6nuoreka [IOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIIaCCH(PUKAIIHS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyuenue u xumuueckue ceoiicmea
41 KUCTIOMHbBIX, OCHOBHBIX U Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
amghomepHvlX 0KCUO08
4 OcHoBaHUs: COCTaB, KIIacCU(DHUKAITUSA, bubnmnorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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Ilonyuenue u xumuueckue ceoicmea

bub6munorexka [IOK

43
OCHOBAHUIL https://m.edsoo.ru/ff0d67ca
44 Kucaorsl: cocras, ki1accupuxanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHue u XuMU4ECKHE CBOWCTBA bubnuoreka LIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOébII) ot q)eHI/I;I XI/IMI/I‘-IZ(I:)KI/IG bubmmorexa [IOK
. Y ’ https://m.eds00.ru/00ad9474
CBOIICTBa
[Ipaktrueckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6muoreka LIOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHU I
43 ['eneTnueckas cBs3b MEXKAY Ki1acCaMu bubmmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bub6munoreka [IOK
49 O0600611eHre U cucTeMaTH3alus 3HaHHUH
Hl i https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 o teme
50 "OCHOBHEIE KIACCH HEODI NI bu6mmoreka [IOK
HOBHBIE KJIACCHI HEOPTaHUYECKUX
o p https://m.edsoo.ru/00ad9ela
COEJIMHEHUI
[TepBbie MOMBITKU KIacCUPUKAITIH
but6mmoreka [JOK
51 XUMHYECKUX 3JIeMeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9fta
IPYyIIax CXOAHBIX AIEMEHTOB
[Tepronuueckuii 3aKOH U
bubmuoreka IJOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00adas52¢c
anemenToB M. Y. MenaeneeBa
bub6muoreka LIOK
53 [Iepuonsl, rpynmsl, HOArPYIIIbI nosmoreka L

https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

54
anep. N3otomnbl https://m.edsoo.ru/00ada342
CTpoeHue 3eKTPOHHBIX 000I0YEK
. bubmmorexa [JOK
55 aTOMOB 3JIeMeHTOB lleproanyeckoin
https://m.edsoo.ru/00adabbe
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA TI0 €TO IOJI0KEHHUIO B bubmuoreka IIOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena.
3nauenue [leproanyueckoro 3akoHa s
57 pa3BUTHA HayKku U npaktuku. J[. 1. bubnuoreka LIOK
MenaeneeB — y4€HbIN, NEAaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
PezepBHblil ypok. O0001IeHNE U Bu6muorexa LIOK
58 CHCTeMATH3AIHS SHAHMU / https://m.edsoo.ru/00adaab8
Bcepoccutiickast mpoBepovHas padboTa
KonTponbaas padora Ne4 mo Teme Bu6mmorexa [IOK
59 «CTtpoeHne aToMa. XUMHUYECKas CBS3bY / https://m.edsoo.ru/00adac34
Bcepoccutickast npoBepodHas paboTa
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bu6mmoreka [IOK
XHUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuueckas CBsi3b bubmmorexa [IOK
https://m.edsoo.ru/00adaab9
62 KoBasieHTHas nosipHas XUMU4eCKas bubmuoreka LIOK
CBS3b https://m.edsoo.ru/00adae28
63 KoBaneHTHas HenossspHasi XuMU4ecKas bubmuoreka [LIOK
CBA3b https://m.edso0o.ru/00adb076
64 CreneHb OKUCIIEHUSA bubmorexa HOK

https://m.edsoo.ru/00adb076

bu6mroreka [JOK
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OKHCIUTEITFHO-BOCCTAHOBUTEIBHBIC

https://m.edsoo.ru/00

65 1
peaKnuu adb486
but6mmoreka [JOK
66 OKucnauTeny U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00
adb33c
PesepBHblii ypok. O6001IeHNE 1 bu6nuoreka LIOK
67 CHCTEMaTH3aIlUs 3HAHUM 110 TEME 1 https:/m.edsoo.ru/00
«Ctpoenne aroma. XUMUYECKas CBS3bY adécbZ
63 PezepBHblit ypok. O0001IeHNE U 1 bubnuoreka LIOK

cUCTeMaTHu3alusd 3HaAaHUKI

https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

68

LIpugpmom evrdenenvt ypoku, nposooumsie c ooopyoosanuem yenmpa « Touka pocmay.



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Kosaun4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kourpoabuble | IlpakTnueckue
n/n Bcero u3y4eHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
[Tepuoanueckuii 3aKoH.

1 [Tepuoanueckas cucrema 1 0 0 bu6muoreka LIOK
XUMHYECKHUX 3eMeHTOB []. U. https://m.edsoo.ru/00adb59e
Meuneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

. bubnuoreka [{OK
2 CBOMCTB XUMHUYECKHX JIIEMEHTOB 1 0 0
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HOMEHKIaTypa | 0 0 bu6nmoreka [JOK
HEOpPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buibl XuMHU4YECKOM CBSI3U U TUITBI | 0 0 bubnuoteka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 «IToBTOpEeHuE u yriayoieHue 3HaHui 1 1 0
OCHOBHBIX pa3/IesIoB Kypca 8 Kjaccay

6 Knaccudukanms XuMuaeckux | 0 0 bubnmnoreka [IOK
peaKkuuii Mo pa3IuYHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
Ilonamue o ckopocmu xumuuecKkou

bu6mroreka [JOK
7 peaxyuu. ITonsiTHE O TOMOTE€HHBIX U 1 0 0
https://m.edsoo.ru/00adbe9a
TeTePOreHHBIX PEAKIUAX
[TonsiTHE O XUMUYECKOM PABHOBECHH.
8 dakTopbl, BIUAIONINE HA CKOPOCTH 1 0 0 bubnmorexa LHOK
PRl _ p https://m.edsoo.ru/00adc28¢
XUMUYECKON PEaKINH 1 MOJI0KEHUE
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XUMHUYCCKOI'O paBHOBECCHA

OKHCIIHTENHHO-BOCCTAHOBUTEILHEIC

bubmuoreka IIOK

Ha npumepe xnopa

9
peaKIu https://m.edsoo.ru/00adcade
Teopusa 3nexkmponumuueckoi
but6mmoreka [JOK
10 ouccouuayuu. Cunvnole u cnaovle
https://m.edsoo.ru/00adcd68
INNeKMPOIUmbl
11 Honnrsle ypaBHEHUS peaKIui bubmmorexa [OK
yp peaxtt hitps://m.edsoo.ru/00add448
Xumuueckue ceoncmea Kucjiom u
12 OCHOBAHUIL 8 C8EeMe NPeoCmas1eHuil bubmmoreka [JOK
00 31eKmpoaumuYecKol https://m.edsoo.ru/00add5d8
ouccouyuayuu
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MpeACTaBIEHNI 00 bubmorexa LIOK
pen . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIUAIIIN
14 [TougaTue o ruapoOIN3E COJIEN buGnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O0001IeHNEe U CHCTEMaTH3aLIHS bubmuoreka IJOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuyeckast pabora Ne 1.
16 «Perenue skcme EHTal bubmmorexa [OK
LIIEHUE PKCIIEPUMEHTAIBHBIX
p https://m.edsoo.ru/00addbfa
3a1au»
Kontponbnas padora Ne2 mo teme
17 «IIIEKTPOINTHUECKAS TUCCOLIUAIINS buomorexa [OK
p A HHarHA. https://m.edsoo.ru/00addec0
XHUMHYECKHE PEAKIIUU B PACTBOPAX»
Oowaa xapakmepucmuka
“ P P . bubmuorexa [JOK
18 2anozernoe. XumuyeckKue ceolcmed

https://m.edsoo.ru/00addfe?
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XnopoBogopoa. CosisiHast KUCIIOTa,

19 XMMHYECKHE CBOMCTBA, MOJTyYCHUE bubmmorexa [IOK
> Oy ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTuyeckas padora Ne 2 o Teme
. but6mmoreka [JOK
20 «ITomydeHue cosiHOM KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4eHUE €€ CBOMCTB»
Brruucnenus o ypaBHeHUSAM
21 XUMHWYECKHUX peaKIlUil, eCIU OAUH U3 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” Oobwan xapakmepucmuka bubnmnoreka [IOK
anemenmos VIA-cpynnut https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(PUKALUU CEPBI.
” HaxoxxneHue cepel U €€ CoeJUHEHUN bu6nuoreka IIOK
B IpUpoae. XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoJ10poj1, CTpOEHHUE, bu6nuoreka [IOK
¢duznYecKre 1 XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
. bubmorexa [JOK
25 ¢buznyecKre u XUMHUYECKHe CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEaKLUH, JeXKAIINUE B
OCHOBE TPOMBIIUIEHHOTO CII0co0a
%6 MIOJTyY€HUs] CEPHOI KUCIIOTHI. bubmuoreka LIOK
XHUMUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYaroIiei cpebl COeAMHEHUSIMU
cepel
7 Brrunciienue MaccoBOM /1014 BBIXO/a bubmorexa [JOK

MIPOIYKTA PEAKIINHU

https://m.edsoo.ru/00adec8a
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Oowan xapakmepucmuka
anemenmog VA-zpynnut. A3om,

28 acnpocmpanenue 6 npupooe. bubmmorexa [IOK
pacnp P pUpoce, https://m.edsoo.ru/00adeecab
duzuueckue u xumuueckue
ceoiicmea
Ammuax, e2o puszuueckue u

29 XumuuecKue ceolicmea, nojiyyeHue bubmmorexa [IOK

» oy https://m.eds00.ru/00adf004
u npumenenue
[Tpaktuyeckas padora Ne 3 o Teme
bubmuoreka [IOK
30 «ITonmyueHune amMmmmaka, U3y4eHue ero
. https://m.edsoo.ru/00adf180
CBOWCTBY

a1 A30THAas KUCIIOTa, e€ (hu3nyecKue u bubnuotexa [IOK
XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonvzoeanue Humpamos u conei
AMMOHUA 8 KAYeCmee MUHEPATbHBLX

32 000penuil. XuMU4IECKOe bubmmorexa TIOK
yooop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KalolIeil cpebl
COEJIMHEHUSIMH a30Ta
docdop. Oxcun dochopa (V) u

dop docgopa (V) bubmuoreka [IOK
33 dbocdopHas kucnora, GU3NUECKUe U
N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, IMOTYyYEHUE
Hcnonb3oBanue pocdaros B

34 KaueCTBe MUHEPATbHBIX yI00pEHUH. bu6mmoreka [IOK
3arpsi3HEHUE MPUPOHOM CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHEeHHE B

PO, pactipoctp bubmuoreka [IOK

35 npupoje, GU3nIecKue 1 XUMHIECKUE

CBONCTBaA

https://m.edsoo.ru/00adfd9c
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Oxkcunsl yriepona, ux Gusndeckue u
XUMHUYECKHUE CBOMCTBA.

bu6mroreka [JOK

36 DKOJIOTHYECKHUE MPOOTIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHuioM yriaepoja (IV)

37 VYrobHas KUCIOTA U €€ CoU bubmmorexa [IOK

https://m.edsoo.ru/00ac006¢
[TpakTrueckas padora Ne 4 o Teme

18 "IlosrydyeHne yriekucioro rasa. bubnuoreka LIOK
KauecTBeHHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHayanbHbIE TOHITHS 00
39 OPraHUYECKHX BELIECTBAX KaK O bubmorexa [OK
https://m.edsoo.ru/00ae054¢
COEIMHEHUSX YIiiepoaa
40 Kpemuuii u ero coenuHeHus Eubmorexa HOK
https://m.edsoo.ru/00ae080a
[TpakTrueckas pabora Ne 5. Perenue

A1 AKCIIEPUMEHTAIBHBIX 33724 M0 TEME bu6nuoreka LIOK
«BaxHenme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHEHUS
Kontponbnas padota Ne3 o teme

42 «Baxxnene HeMeTaIbl U UX bubmmorexa LOK

https://m.edsoo.ru/00ae0el8
COCJIMHEHUS
OO61mas xapakTepuCcTUKa XUMHUYECKHIX
AJIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBSI3b U bubmuoreka [JOK
MeTaInYecKast KpUCTaJINYeCKas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJJIOB

44 XUMHUYECKHE CBONCTBA METAJLJIOB. bubmuoreka IIOK
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DNEKTPOXUMHUYECKUH psify
HaMpsHKEHUH METalyIoB

https://m.edsoo.ru/00ael156

O61ue crocoObl MOTyYeHHs
MeTaiuioB. CriiaBel. BeiuuciieHus mo

45 ABHECHHUIM XUMHUYCCKUX PEaKIUU bubnmorexa [OK
yp peaKiui, https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 ITonsaTHEe 0 KOPPO3UHU METAIJIOB bubnnorexa [IOK
pP https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 eJIo € MeTal
[Henounpie MeTans! https://m.edsoo.ru/00ae14b2
43 OKCHUJIbI ¥ TUAPOKCHUIBI HATPUSI U bubnuoteka [IOK
KaJIs https://m.edsoo.ru/00ae14b2
49 [[{erouHO3EMENBHBIE METAIIIIBI — bubmmoreka [JOK
KaJILIIUA 1 MarHui https://m.edsoo.ru/00ael5¢8
50 Baxneimme coeIuHEHNS KAJIBITHUS bubmrorexa LIOK
A 1 https://m.edsoo.ru/00ael5e8
51 O00011IEHNE U CUCTEMATU3AIIHS
3HaHWUHN
5 JKEcTKOCTh BOJIBI M CITOCOOBI €€ but6mmoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
Ilpakmuueckasa paboma Ne 6 no
N bu6mmroreka [JOK
53 meme "2Kécmxocmo 6000t u
. " https://m.edsoo.ru/00aelae8
Memoobl eé ycmpaHeHus
54 N —— but6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOHCTBA OKCHA U bubnumoreka [IOK

THJIPOKCH/IA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bu6nmnoreka [JOK

36 HKeneso https://m.edsoo.ru/00ae1d86
57 OKcubl, TUIIPOKCUIBI U COJIU XKeJle3a bu6nuoreka [IOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35¢e6
58 O606I{16HI/IC U CUCTeMAaTU3aIHs
3HaHUU
[TpakTuyeckas padota Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnmoreka [JOK
«BaxHeime MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COETMHEHUS
Brluucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIIH, €CIIH OJIUH U3
60 peareHToB J1aH B U30BITKE WIIH bubmuoreka LIOK
COAEPKUT puMecH. Brruncnenus https://m.edsoo.ru/00ael1750
MAacCOBOM JTOJIM BbIXOJA MPOAYKTa
peakuuu
61 O060011eHEe U CUCTEMaTH3ALHS
3HaHUI
Konrtponsnas padora Ne4 o teme
62 «Baxueinme MeTauibl 1 UX
COCJIMHEHUS
63 BemectBa u Matepuanisl B bubmmoreka [{JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsA3HEHUE bu6nmoreka [IOK
OKPYXaIOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B permeHnn bubmmoreka [JOK
HKOJIOTHUECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O60011eHUE U bu6nuoreka [JOK



https://m.edsoo.ru/00ae1d86
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

cUCTeMaTH3aI1s 3HaHUM

https://m.edsoo.ru/00ae0d0a

7 Htorosas kKoHTposIbHAS paboTa 3a 1 bub6mmoreka [IOK
Kypc 9 knacca https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O6001ICHNE U | bu6muoreka [IOK
cHUCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO HACOB 10 68

[TPOIT'PAMME

HlIpugpmom evioenenvt ypoku, nposooumsie c ooopyoosanuem uenmpa « Touka pocmay.



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

INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbHOH ITPOT'PAMMBI

8 KVIACC

Kon
MpoBePsSIeMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHusl

1

ITo Teme: ((HepBOHa‘IaJ'ILHBIe XUMHNYCCKHNEC ITOHATHA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHATHH: aToM,
MOJICKYJIa, XUMHUYECKUH 3JEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, CMeCh (OMHOPOJHAs W HEOJAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAs aTOMHAas W MOJIEKYJIIpHas Macca, KOJUYECTBO
BEIIIECTBAa, MOJIb, MOJISIpPHAsh Macca, MaccoBas JOJS XHUMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BhEM, XUMHUYECKAsl PEaKIUs,
KIaccupuKanus  peakiuid: peakiuu  COCAWHCHHS, PEaKIuHu
pa3NoXKEHUs, PEaKIMH 3aMEIICHHs, peakluud OOMEHa, 9K30- U
SHJOTEPMUYECKHE PEaKIMH, TeTUIOBON 3 (HEeKT peakiuu, pacTBop,

MaccoBast J10JIsl BellecTBa (MPOLEHTHAsI KOHLIEHTPAIUs) B pacTBOPE

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHUUYCCKHUX MOHATUH H

MPUMCEHATH OTU IIOHATHUA IIPHU OITMCAHNU BEIICCTB U UX HpeBpameHm‘/i

1.3

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUISl COCTaBIIEHUS QOpMYJI

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX pCaKHI/Iﬁ

1.4

PaCKpbIBaTb CMBICJI 3aKOHOB COXpPAaHCHHA MACChl  BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI0 YYCHUsS, 3aKOHaA

ABorazpo

1.5

onpeaciIATb BaAJICHTHOCTbL ATOMOB  JJICMCHTOB B 6I/IHapHI>IX

COCOAUMHCHUAX

1.6

KJIacCU(UIIUPOBATh XUMHYECKUE PEAKIMUU (IO YUCIYy U COCTaBy

YY4aCTBYIOITUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3P deKTy)

1.7

BBIUUCIISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO Macchl

BCIICCTB




1.8

BBIUUCIISITh MACCOBYIO JIOJII0 XMMHYECKOI'O 3JIEMEHTa Mo (QopmyJie

COEIMHEHMS,

1.9

BBIUUCIIATE MACCOBYHO JOJIFO BEHIECTBA B PACTBOPE

1.10

IIPUMEHSATh €CTECTBEHHOHAYYHbIE METO/Ibl I03HAHMsI — HAaOII0IeHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, OSKCIEPUMEHT  (peajbHBl U

MBICJICHHBIN )

[To Teme: «BaxkHeilme npeaCcTaBUTENIN HEOPTaHUYECKUX BEIIECTBY»

2.1

pacKpbIBaTb CMBICI OCHOBHBIX XHUMHWYCCKHUX TMOHSTHM: OKCHJI,

KHUCJI0Ta, OCHOBAaHUC, COJIb

2.2

OMPECACIIATE IMPUHAMJIICIKHOCTL BCHICCTB K OHpCIIeJ'IéHHOMy KJIacCy

COEIMHEHMI 10 popMysiaM

23

KJIACCU(PUITUPOBATH HEOPTAHUYECKHUE BEIIECTBA

24

XapakTepu30BaTh (OMHCHIBATh) OOIIME XHMHUYECKHE CBOHCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, MTOATBEPKIasd ONUCAHUE ITPUMEPAMU
MOJIEKYJISIPHBIX ~ YPAaBHEHUMM  COOTBETCTBYIOUIUX  XMMHYECKUX

peakuui

2.5

IIPOrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'o COCTaBa, BO3MOKHOCTU IPOTCKAHUA XUMHYCCKUX

MIPEBPALICHUH B Pa3JIMYHBIX YCIOBUSIX

2.6

ClleZIoBaTh IIPaBUJaM IIOJb30BAHUS XUMHMUYECKOW MOCYIOH H
nabopaTOpHBIM 00OPYJOBAHUEM, a TAaK)Ke MpaBUJIaM OOpallleHUs C
BEIIECTBAMU B COOTBETCTBMM C HHCTPYKLHUSAMHU IO BBIITOJHEHHIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJIYYECHUIO U COOMPAHHIO
ra3000pa3HbIX BEMECTB (BOAOPOAA M KHCIOPO/a), MPUTOTOBICHUIO
pacTBOpPOB C OIpPEACIEHHOM MacCOBOM JOJIed pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XMMHUYECKHUE SKCIIEPUMEHTHI
II0 PACIIO3HABAHUIO PACTBOPOB IIENOYEN M KHCIOT C IOMOIIBIO

MHAUKATOPOB (JakMyc, (heHondTaaen, METUIOPAHXK U IPYTHE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peakuu

IIo teme: «Ilepmognueckuii 3akoH u Ilepmonmueckas cucrema
xumuueckux snemeHtroB J[. WM. MenpeneeBa. CTpoeHue aTOMOB.

Xumunueckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBHUTCILHBIC peakuum»

3.1

PACKpBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX TOHSTHH: AApPO aToMa,

BHCKTpOHHBIﬁ cJIou aToMa, aTOMHaid 0p6I/ITaJ'Ib, paauyc atroma,




XUMHYCECKasa CBA3b, IOJIApHAasd W HCIIOJApHAs KOBAJCHTHAA CBA3b,
QJICKTPOOTPUIATCIIbBHOCThb, HWOHHAA CBsA3b, HOH, KAaTUOH, A4HWOH,

CTCIICHb OKHCJICHHUA

3.2

KHaCCI/Iq)I/IIII/IPOBaTI) XUMHNYECKHUEC 3JICMCHTBI

3.3

OIMMCHIBATh M XapaKTepu30BaTh TabamuHyto Gopmy Ileprogmueckoii
CHCTEMbl XMMHYECKHMX 3JIEMEHTOB: pa3ivyaTh IMOHATHUSA «IJ1aBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIIHEY 8051025002183

3.4

packpsiBaTh cMbich [lepuoamueckoro 3akona [[.M. MeHnneneena:
ACMOHCTPHUPOBATH IIOHMMAaHHuC HGpHOI[PI‘-IGCKOﬁ 3aBUCHUMOCTH
CBOMCTB XHMHYECKHUX D3JEMEHTOB OT UX T[IOJOXKEHHUS B

Ilepnonnueckoii cucreme

3.5

COOTHOCUTh O0O3HAuUEHHUs, KOTOpble UMEIOTCA B  TabmuUIEe
«Ilepmognyeckass  cuctemMa  XuMH4Yeckux  snemeHTtoB ..
MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjipa, OOIIee YHUCIIO

QJICKTPOHOB U PACHIPCACICHUC UX 10 3JICKTPOHHBIM CJ'IO}IM)

3.6

OIPEACIATL  CTCIICHB  OKHUCJICHHUA  DJICMCHTOB B 6I/IHapHLIX

COCTUHEHUIX

3.7

ONpEAEATh BHUJ XUMHUYECKON CBS3U (KOBAJIEHTHAs W HMOHHas) B

HCOPraHUYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJjbTara

IIpoBepsiemble npeAMETHBIEC Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: ((BCH_[eCTBO U XUMHYCCKas pCaKIUI»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHUH: pacTBOD,
AJEKTPOJIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTHUECKAsS IUCCOLMALINS,
peakIMu MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumMble " HeoOpaTuMble peakuuu,
OKHCJINTEIIbHOBOCCTAHOBUTEIIbHbBIE peaxkuuu, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHMCICHHE U BOCCTAHOBIJIEHUE, aJIOTPOIIUS,

aM(bOTepHOCTL, XUMHUYCCKas CBA3b (KOBaJ]eHTHaH, HOHHAasd,




MeTaJlJIn4yecKasi), KpHUCTaJuIMyecKash pemiérka, CIUIaBbl, CKOPOCTh

XUMHYECKOMU pcaknuu

1.2

HIUTIOCTPUPOBATE B3aUMOCBS3b OCHOBHBIX XHMHUYCCKHUX MOHATUH M

IMMPUMCHATDH O3TU ITOHATHUA IPHU OITMCAHNU BEUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

COCTABJISITh YPaBHEHUS AHJICKTPOJUTUUECKON HUCCOIMALMUA KUCIIOT,
mienoueld U CoJsiel, MOJIHbIE M COKpalléHHbIE ypaBHEHUs peakuuit

HOHHOI'0 00OMeHa

1.4

PaCKpPBIBATH CYITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajlaHca STUX peakiuit

1.5

MIPOBOAUTDH PACUEThI 10 YPaBHEHUIO XUMUYECKOM peakuu

Ilo temam: «Hemertamnsl 1 ux coeauHeHus» u «MeTauibl U UX

COCOUHCHU A

2.1

XapakTepu3oBaTh  (omMchIBaTh) oOmIMEe W creuuduyecKkue
XMMHUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPKIas
ONMCAaHUE TPHMEPAaMH MOJICKYJISPHBIX M WOHHBIX YPaBHEHHH

COOTBCTCTBYIOIINX XUMHWYCCKUX pCaKIII/Iﬁ

2.2

COCTAaBJIATH YPABHCHUA peaKum”I, MOATBCPKAAOIMUX CYIECCTBOBAHNEC

TeHETUYECKOM CBA3H MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

23

IIPOrHO3UpPOBATH CBOIMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH ITPOTCKAHUSA XUMHUYCCKHUX npeBpameHHﬁ B pa3JIMYHbIX

YCIIOBHUAX

24

CIIeIOBATh MPABWJIAM TIOJIb30BAaHMS XMMHYECKOW IMOCYIOH U
nabopaTOpHBIM 00OPYJOBAHUEM, a TAaK)Ke MpaBUJIaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMH II0 BBIITOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB MO MOJTYYECHUIO U COOMPAHHIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOrO ra3a)

2.5

MMpOBOAWUTL pPE€aKOWM, IOATBCPKAAIONINC KA4eCTBEHHLI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIOPHU-,
Opomun, womupa, KapOoHat, Qocdar, cunukar, cynabdar,
TUJIPOKCUIUOHBI, KATHOHBI aMMOHHUS, HOHBI U3YYEHHBIX METAJUIOB,

IIPUCYTCTBYIOLIME B BOJAHBIX PaCTBOpPaX HEOPIAHUYECKUX BEIIECTB

[To Teme: «XuMHS 1 OKpY>Karolasi Cpeaa

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuuyeckux moHsatuil: [IJIK

BCHICCTBA; KOPPO3Us MCTAJLJIOB




3.2

MPUMEHATh OCHOBHBIC OTEPAIMH MBICIUTEIBHOU JEATETHHOCTH —
aHallM3 W CHHTE3, CpaBHEHHUE, O0000IIeHHe, CUCTEeMaTH3AIHIO,
BBISIBIICHHE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JUIsI HM3Yy4YCHUS
CBOMCTB BEILIECTB U XUMHUYECKHX PEAKLUUW; €CTEeCTBEHHOHAYUYHBIE
METOAbl TO3HAHUA — HAOJIOJIEHWe, M3MEpPEHHe, MOJEIUPOBAHUE,

IKCIIEPUMEHT (peaabHbIN U MBICJICHHBIN )




HHPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

ITpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HepBOHaan'II)HBIe XUMHWYECKUC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XUMHUM B KU3HU 4YEJIOBEKAa. XUMHUSI B CUCTEME HAyK.
Tena u BemecTBa. @U3MUECKUE CBOMCTBA BEIIECTB. ATrperarHoe COCTOSIHHE

BE€IICCTB

1.2

Ilonstue o METOJaxX ITIO3HAHUSA B XUMHH. Ywucteie BCIICCTBA U CMECH. Crioco0n1

pasaciIiCHUA cMmeceit

1.3

ATOMBI U MOJICKYJIBI. Xumudyeckrue »iaeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

1.4

Xumnueckasi popmyia. BaleHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHocHTenbHAas  aTOMHas — Macca.
OtHocuTenbHasi MoJIEKyJsIpHass Macca. MaccoBas [0yl XMMHUYECKOTO

9JICMCHTA B COCAMHCHHNHU

1.5

KomnuectBo BemectBa. Moisib. MonsipHass macca. BzauMocBsI3b KOJIMYECTBA,
Macchl M YHUCIA CTPYKTYPHBIX €AMHHUII BellecTBa. Pacuérel mo ¢opmynam

XUMHNYECKUX COCHI/IHeHI/Iﬁ

1.6

®u3nuecKkue U XUMHUYECKHUE SIBICHUSA. XMMHUUYECKas peakuus U €€ MPU3HAKU.
3aKOH  COXpaHEHMs  MacCchl  BeHlecTB.  XMMHMYECKHE  ypPaBHEHUS.
Knaccupukanusa  XxuMuueckux  peakumid  (COeAMHEHHS,  Pa3JIOKEHUS,

3aMeleHus, ooMeHa)

1.7

XUMUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XUMMYECKOM IIOCYAOM, C
IpaBUJIaMy pabOTHI B Ta00OpATOpHUH ¥ IPUEMAMU OO0paICHHS C Ta00PATOPHBIM
o0opysOBaHHEM, H3Y4YeHHE M OINucaHue (U3MUECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMIOACHHE (u3nvecknux (TUIABJICHUE BOCKA,
TasiHHWE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KHTIEHWE U KOHJICHCAIIHsI BOJIBI) U
XUMUYECKUX (TOpEHHE CBEUYM, NPOKAIUBAaHUE MEIHOW MPOBOJIOKH,
B3aUMOJICICTBHE Meja C KHCIOTOW) SIBICHHM, HAONIOJCHWE W OIHCAHHE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pas3ioKeHHe caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3IoKCHHE

ruapokcuaa meau(Il) mpu HarpeBaHuy, B3aMMOAEHCTBHE XKelle3a C PACTBOPOM




commu meau(Il), m3ydenne cnoco0oB pazaeneHust cMecei (C TOMOIIBI0 MarHHUTAa,
bunpTpoBaHue, BhIAPUBAHUE, NUCTUILIALUS, XpoMaTorpadus), mpoBeneHue
OYUCTKH TIOBAPEHHON CONM, HAONIOJCHWE W ONHCaHHE pPEe3yJIbTaTOB
MPOBEJICHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE

MoJieIe MOJIEKYJI (IIapOCTEPIKHEBBIX)

Baxueiime npeactaBuTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech rasos. CoctaB Bo3myxa. Kucimopox — aneMeHT u mpocrtoe
BemecTBo. HaxoxeHune kuciopoaa B mpupoje, pu3ndeckne U XMMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxkcunpl. Ilpumenenue kucinopona. Crnoco0Obl
HOJy4eHHs KHCIIOpOoJa B JIaOOpaTOPUU M MPOMBIIUICHHOCTH. KpyroBopor

KHcIopoa B mpupoe. O30H — aJUIOTpOIHast MOAU(PHUKALUS KUCIOPOIa

2.2

TennoBoil 3¢ ¢dekT XUMHUYECKOH peaknuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMHUYECKHE peakunu. TOIMBO: yroib U METaH. 3arps3HEHHE

BO3/1yXa, YCHWJIEHUE NMapHUKOBOTO (P peKTa, pa3pylieHne 030HOBOTO CIIOs
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Bonopon — snemeHT H npocToe BellecTBo. Haxoxnenne Boaopoaa B IpUPOJIE,
¢usnueckre M XUMHYECKHE CBOMCTBA, TNPHUMEHEHHE, CIOCOObI MOIyYeHHS.

Kucnors! 1 conu

24

ModnsipHblil 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSAM

2.5

®duznyeckue CBOWCTBA BOABL. Boma Kkak pacTBopurtenb. PacTBopsl.
Hacpiliennpie 1 HEHACBIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BELIECTB B BOJE.
MaccoBasg 10151 BelIeCTBa B pacTBOpE. XHUMHYECKHE CBOWCTBA BOJIbI.
OcHoBanus. Posib pacTBOpoB B MpUpoJe U B KU3HU 4enoBeka. KpyroBopot
BOJIbI B TMpUpOJAE. 3arpsi3HEHUE MNpUPOAHBIX BoA. OXpaHa W OYHUCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHenwmit. Oxcuabl. Kiaccudukanus
OKCHJIOB: cojieoOpa3yomue (OCHOBHBIC, KHUCIOTHbIE, aM(oTepHble) u
HeconeoOpasyrone. Homenknatypa oxcumoB. Ousznyeckne U XUMHUYECKUE

CBOMCTBa OKCHIOB. HOJ'Iy‘ICHI/IC OKCH OB

2.7

OcHoBanns. Krnaccudukanus ocHOBaHWM: MmIETOYM W HEPACTBOPUMBIC
ocHoBaHus. HoMeHknarypa ocHoBaHui. @U3ndyeckue 1 XUMHUYECKUE CBOMCTBA

ocHoBaHuil. [lomyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usndeckue u
XUMHYECKHE CBOMCTBa KUCIOT. Psanm aktuBHOocTu MetauioB H.H. bekerosa.

[Tonyuenne kucior

2.9

Comu. Homenknarypa coseil. @u3nueckue U XUMHUYECKHE CBOWCTBA COJICH.




[Tonyuenue coneit

2.10

TI'enermueckas cBsI3b MECXKAY KilaCCaMU HCOPraHUYCCKUX COCI[HHGHI/I?I

2.11

XWMHUYECKUN JKCIEPUMEHT: KAauyeCTBEHHOE OIPEICICHUE COJEPKAHUS
KHUCJIOpOJia B BO3MyXe, MOJydeHHe, coOupaHue, paclio3HaBaHUE U H3yueHHUe
CBOWCTB KHCIIOPO/1a, HAOIIOICHNE B3aUMO/ICHCTBUS BEIIECTB C KHCIOPOIAOM H
YCIIOBUSI BOSHUKHOBEHHS U MPEKpAIEHUs] TOpeHus (1moxapa), 03HaKOMIICHHE
¢ oOpa3llaMu OKCHJOB M ONHCAaHUE HMX CBOWCTB, TMOJYyYEHHE, COOMpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJIOpPOJAA (TOpEHHUE), B3aUMOJEHCTBHE
BOJZIOpO/IA c OKCHJIOM meau(1l) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHAaiOB), HAOMIOIEHUE OOpa3loB BELIECTB KOJUYECTBOM | MOJIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAacTBOPEHHsS BEIIECTB C  PAa3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMpEAeNEHHOM MaccOBOU
JIOJIE  pacTBOPEHHOTO BEILIECTBA, B3aUMOJECHCTBUE BOABI C METAJJIAMHU
(HatpueM u KanmblieM) (BO3MOXXHO MCIOJIb30BaHUE BHUACOMATEPUATIOB),
OIpEe/ICNIEHUE PACTBOPOB KHUCJIOT M IIENOYEN € NOMOUIbIO HHAWKATOPOB,
UCClIeIOBaHHEe OOpPa3I[0B HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJIroIeHue M3MEHEHUs OKPACKM WHIMKAaTOPOB B PAacTBOpax KHUCIOT H
niesiovei, n3ydeHue B3aumojercteus okcuaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTHI, KHCIOT C MeTaJIaMH, PEaKIui HEeUTpalIu3aluu, MOTydeHUe
HEPACTBOPUMBIX OCHOBaHUM, BBITECHEHHE OJIHOTO MeTajla JApYyTuM H3
pacTBOpa COJIM, PEIIEHUE 3KCIEPUMEHTANIBHBIX 3aJa4 10 TeMe «Bakneliue

KJIaCChl HCOPraHNYCCKUX COCHHHGHHﬁ))

Ilepuoanueckuii 3akoH u [leprnoanueckasi cUCTEMa XUMUYECKUX JIEMEHTOB
J.W. MenneneeBa. CtpoeHue aToMoB. XUMHUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC pCaKIINN

3.1

[lepBble TOMBITKKA KIACCH(PHUKANNK XUMHUYECKHX JIIEMEHTOB. lloHsATHE O
IpyMNIax CXOJHBIX 3JEMEHTOB (ILEJIOYHBIC U IIET0YHO3EMENbHbIE METalIbl,
raJIOTeHbl, UHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT am¢oTepHbIE

OKCHUABI U TUAPOKCHUIBL

3.2

ITepronuueckuii 3akoH. llepuoamyeckas cucremMa XMMHUYECKHUX 3JIEMEHTOB
JA.N. MengeneeBa. KopoTkomepuonHass © UIMHHONIEPUOAHAS  (OPMBI
Ilepuoguueckoir cucteMbl xuMmuyeckux »snemeHtoB J[.U. Menneneesa.
[Iepuonst u rpymnmbl. @U3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB

rnepruoaa 1M rpyuribl 3JICMCHTA
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Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHue




MEKTPOHHBIX 000J04YeK aToOMOB TepBbIX 20 XMMHYECKHUX 3JIEMEHTOB
[Iepuonnueckon cucremsl [[.M. Menneneesa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA 1O ero nonoxxkeHuto B [lepuoanyeckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHUSI paJuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMICTB MO TIpyNNaM M IEepUoaaMm.
3nauenue llepuoanueckoro 3akoHa u [leproguueckoil CUCTEMBI XUMHUUECKHUX
3JIEMEHTOB U1 Pa3BUTHUs Hayku U npaktuku. /.M. MenaeneeB — yuyéHbli U

rpak1aHuH

3.5

Xumuueckasi cBsa3b. KoBajeHTHast (MoJsipHass W HEMOJSIpHAsi) CBS3b.

:‘)HCKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. loHHas CBI3b

3.6

Crenenb okuciienus. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl

OKHCJIEHHS M BOcCTaHOBJIeHHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUN OSKCIIEPUMEHT: HW3Y4YeHHE OOpa3IOB BEUIECTB METALIOB U
HEMETAJVIOB, B3aUMOJICHCTBUE THUJIPOKCHIA IIMHKA C PACTBOPaAMU KHUCIOT H
LIETI0YEH, IPOBEAEHUE OINBITOB, WTIOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKkluil (ropeHue, peakliuu pas3ioKeH!s, COeTMHEHUS)

9 KUIIACC

Kon

IIpoBepsiemMblii 3JIeMeHT COAePKAHUSA

BeH_[eCTBO U XUMHUYCCKaAA pCaKIusl. HOBTOPCHI/IG

1.1

[lepuonnueckuii 3akoH. I[lepuoguueckas cucTeMa XUMHUYECKUX BJIEMEHTOB
J.U. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XMMHYECKUX DJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KM, KaJIbIUid M HUX
COEIMHEHUN B COOTBETCTBHUM C IOJIOKEHHEM 3JIEMEHTOB B llepuoanueckoit

CUCTEME U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHne BellecTBa: BHUAbl XMMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON
peméTkn W BUJA XUMUYECKOW cBs3u. Kiaccudukamuss U HOMEHKJIATypa
HEOPraHMYECKUX BEUIeCTB (MEXIyHApOJIHAas W TpUBHUATbHAs). XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3IUYHBIM KJAcCaM HEOPTaHWYECKUX

COC,Z[HHCHHf/'I, TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukarnus XMMAYeCKUX PeakUUid 10 pa3IMuHbIM NPU3HAKaM (110 YUCITY
U COCTaBy y4YaCTBYIOUIMX B peaklMy BEIIECTB, MO TEIUIOBOMY 3(]dexTy, no

W3MEHEHHIO CTEeNECHEH OKHCICHHS XUMHUYECKHX QJICMCHTOB, IIO O6paTI/IMOCTI/I,




M0 YyYacTHIO Karajau3aTropa). OK30- W DJHIOTEPMHUYECKHE PEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHHA. IlonsTue o CKOPOCTH XUMHYECKOM pCaknuun

1.4

ITonstue 00 O6paTI/IMI>IX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. ITonsatue o
FOMOTCHHBIX MW TICTCPOIrCHHBIX pPCaKIUAX. IlonsTne o©0 XHUMHYECKOM
PaBHOBCCHH. q)aKTOpBI, BJIMAIOOIUC Ha CKOPOCTb XUMHYECKOM pCaKuu Hu

MMOJIOKCHHUEC XUMHUYCCKOI'0O PAaBHOBCCHA

1.5

OKHCIUTENTFHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUHM,  JJCKTPOHHBIM  OamaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUH
OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKLIHMI C MCIIOJIB30BaHUEM METOAA

QJICKTPOHHOTO OanaHca

1.6

Teopust 2IEKTPONTUTHIECKON JUCCOUUALIMHU. DIEKTPOIUTHI U HEAJEKTPOIUTHI.
Karnonsl, aHnoHbl. MeXaHN3M JUCCOLMAMH BEILECTB C PAa3IUYHBIMU BUIaMU
XuMHuueckon cBsi3u. Crenens qucconranuu. CUIbHBIC U ClIa0ble 3JIEKTPOIUTHI.
Peakiiun nonHoro oOMeHa. Y cIoBHS MPOTEKAHUS peaKIii HOHHOTO 0OMeHa,
MOJHBIE M COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuid. CBOHCTBa KHUCIOT,
OCHOBaHMH UM COJed B CBETe MPEACTaBICHUN 00 3JIEKTPOIUTUYECKON

nucconuanuu. KauectBeHHble peakiiu Ha HOHBI. [[oHsATHE O TUIpoIH3e coieit

1.7

XuMHUYIeCKHit OKCIICPUMCHT. O3HAKOMJICHHUC C MOACIIAMU KPUCTATIIHMYCCKUX
PEIETOK HEOPraHMUECKUX BEIIECTB — METAUIOB U HeMeTaysioB (rpadura u
anmMasa), CJI0XKHBIX BEHIECTB (XJIOpHIa HAaTpHs); UCCIEJOBAHUE 3aBUCHMOCTH
CKOPOCTH XMMHMYECKOW pEakIMH OT BO3JCHCTBUS pPa3lIUYHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  3JIEKTPOIPOBOAHOCTH  PAaCTBOPOB  BEIIECTB, Ipolecca
JUCCOLMALMU  KHUCJIOT, wIefoyel U coyiell (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJIECHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NPOTEKaHUsl peakUMid HMOHHOro oOMeHa (0Opa3oBaHHE OCa/Ka, BbIIEICHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WJUIIOCTPUPYIOLUIUX  IPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaxuui (ropenue, peakuuu
Pa3NOXKEHUs, COCIUHEHMS); PpACIO3HABAHHE HEOPraHWYECKUX BEIIECTB C
IIOMOILBI0 KAYECTBEHHBIX PEaKLUil Ha MOHbI; PELICHUE HKCIEPUMEHTATbHBIX

3aga4

Hemeramis! 1 ux COCIUHCHUA

2.1

OOmast xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CrtpoeHue u (u3MUECKHe CBOMCTBA
MPOCTBIX BEUIECTB — TraJIOTEHOB. XMMHUYECKUE CBOWMCTBA HAa MPUMEPE XJIOpa

(B3aHMO,HeﬁCTBHe C MCTallllaMH, HCMCTAaJlJ1IaMU, H_[eJ'IO‘IaMI/I). XJ'IOpOBOI[OpOI[.




ConsiHasi KHCTIOTa, XUMHYECKHE CBOICTBA, TMOJy4YeHHUE, TNPUMECHEHHE.
JelicTBue XJiOpa M XJOPOBOJOPOJA HA OPraHU3M 4YeJoBeKa. BaxHeiuiue

XJIOpUAbI U UX HAXO0XICHUC B IIPUPOJLC

2.2

OOmrast xapaktepuctuka 3yeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneH! oKucieHus. CTpoeHue U pu3nuecKkue CBOUCTBa
IIPOCTBIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHBIE MOIU(UKALNUU
KHCJIOpO/a M cepbl. XMMHUUYECKHE CBOWCTBa cepbl. CepoBOAOPO, CTPOEHHE,
(1)I/I3I/I‘~ICCKI/IG A XMMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIN
KHUCJIOTHBIX OKCcHIOB. CepHasi KUCI0Ta, GU3NUECKHUEe U XUMHUECKUE CBOMCTBA
(oOmrue kKak mpeAcTaBUTENs Kilacca KUCIOT U crenuduyeckie). XuMUIecKre
peaKIMy, Jexallue B OCHOBE IPOMBIIIJIEHHOTO CIoco0a MOIy4YeHUs! CepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CCpHOfI KHCJIOTBI, KaUCCTBCHHAA PCAKIHA Ha
cyabdar-uoH. HaxoxeHue cepsl 1 €€ coeMHEHU B mpupoje. XUMHUYECKoe
3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSIUHEHUSIMU CEephI (KUCIOTHBIE JOXK/IH,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAIICHUS
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OO6mrast xapakTepuCTHKa 3JIeMEHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHBbIE CTENEHH OKHUCICHMs. A30T, paclpoCTpaHEHUE B
npupoje, pusnueckue u Xumuueckue ceorictsa. KpyroBopot azora B npupoze.
AMMuak, ero (u3MYECKHe W XHUMHUYECKHE CBOWMCTBA, TONyYCHUE W
npuMmenenre. Conu aMMOHHMS, WX (PU3MUECKHe U XHMHUYECKHE CBOICTBa,
npumeHeHnue. KauecTBeHHast peakiivsi Ha MOHbI aMMOHHUSI. A30THasi KHUCIIOTA,
e€ momyuyeHue, (QuMUECKMe MW XUMHUYECKHE CBOMCTBa (00mmMe Kak
MPEJICTAaBUTEINS KJIacca KUCIOT U criennpudeckue). Vcrnonp30BaHe HUTPATOB
W CcoJiedi aMMOHHUS B KadeCTBE MHHEPAIBHBIX yA0OpeHuH. XUMUYECKOE
3arpsi3HEHUE OKPYKaroUIeh Cpellbl COSUHEHUSMH a30Ta (KUCIOTHBIE JOXK/IH,

3arpsi3HEHUE BO3/1yXa, TOYBbI U BOAOEMOB)
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docdop, amnorponHsie Moaupukanuu pocdopa, puznueckue U XUMHUECKHUE
cBoiictBa. Oxcua dochopa(V) u ¢ochopHas Kuciota, (GU3MUECKUE U
XUMUYECKHE CBOMCTBA, mosydeHue. VcmonpzoBanue (ochaTtoB B KayecTBe

MUHEpaJIbHBIX YI00peHHi

2.5

Obmias xapakrepuctuka 3meMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. YTJEepoJ, auIOTPOIHbIE
Moaudukanuu, pacnpocTpaHeHHEe B Tpupoje, (GU3MUECKUe U XUMHUYECKUE
cBoricTBa. Ancopomus. KpyroBopot yriepoaa B npupojae. OKCUbl yriaeposa,

ux (1)I/I3I/IquKI/Ie n XUMHUYCCKUC CBOI>'ICTB8., JICICTBUE Ha KUBBIC OpraHu3Mbl,




MOJTyYeHUE W IPUMEHEHHE. DKOJIOTUIECKUE MMPOOIIEMBI, CBSI3aHHBIC C OKCHIOM
yraepoaa(lV); rumore3a riodansHOr0 MOTEIUICHHS KIMMAaTa; MapHUKOBBIMA
abdext. YrompHas KucioTa U €€ CoMd, UX (PU3NUECKHE M XUMHUYECKHUE
CBOIICTBa, MoOdy4YeHHe U npuMeHeHue. KauecTBeHHast peakiust Ha KapOoHAT-
HoHBI. Vcronp30BaHre KapOOHATOB B OBITY, MEIHUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO3SIHUCTBE

2.6

[TepBoHavabHBIC TOHATHSA 00 OPTAaHMYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepona (MeTaH, 9TaH, STWIEH, alleTHICH, 3TaHOJ, TJIUIEPHUH, YKCyCHas
kuciora). Ux coctaB m xumuueckoe ctpoeHue. [loHaTHe 0 OMOJIOrHYECKH
BRXHBIX BEIECTBAX: XHUpax, OCNKax, yriIeBoJaXx — W HMX POJIM B JKU3HU
YyelioBeKa. MarepuaabHOE €IWHCTBO OPraHUYECKUX W HEOPraHWYECKHUX

COEIMHEHUN

2.7

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOMCTBA, MOJIY4YCHHE U
npumeHeHue. CoennHeHust KpeMHus B npupozae. O0mue npeacraBiaeHust oo
okcuze kpemMHusA(IV) n kpemuueBoii kuciore. CUIMKAThI, UX UCIIOJIB30BAHUE
B ObITYy, MEIUIMHE, I[POMBIIUIEHHOCTH. BakHeillime crpouTenbHble
MaTepuasbl: KepaMUKa, CTEKJIO, IEMEHT, OeTOH, kene300eToH. [Ipobrembl
0€30I1aCHOT0 MCIIOJIb30BaHUs CTPOMTEIbHBIX MAaTEpHAIOB B ITOBCEIHEBHOM

KU3HHU

2.8

XUMHUUECKUH SKCIIEPUMEHT: U3yueHHe 00pa3loB HEOPraHWYECKHX BEIIECTB,
CBOWCTB COJISTHOM KHCJIOTHI; MPOBEJICHUE KAaY€CTBEHHbBIX PEAKIUN HA XJIOPHUI-
MOHBl W HAOMIOJIEHHE MPU3HAKOB HMX MPOTEKAHUS; OIBITHL, OTpaXKarollue
¢bu3nyecKkre U XMMUYECKUE CBOMCTBA raJlOr€HOB U UX COEMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHICOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00Opa3laMu XJIOPHUI0B
(raoreHuI0B); O3HAKOMJICHHE C O0pa3laMu cepbl U €€ COCTUHEHUSIMH
(BO3MOXXHO HCHOJIB30BAHHE BHJIEOMATEPUANIOB); HAOIIOJEHUE Tpoliecca
o0yrauBaHuUs caxapa MoJl JAeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI;
U3yueHHe XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cynb(ar-uoH U HaONIOAeHHE NpU3HaKa €€
NPOTEKaHUs; 0O3HAKOMJICHHE ¢ (PU3MYECKHMHU CBOMCTBaMU a30ta, ¢ochopa u
WX COEMUWHEHUU (BO3MOXHO HCIIOJIB30BAHHME BHUJICOMATEpPHAIOB), 0Opa3mamMu
a30THBIX U (ochHOpPHBIX yA0OpEHMI; TOTyYeHue, cCOOupaHue, paclo3HaBaHue
U U3y4YEHHE CBOMCTB aMMHaKa; MPOBEACHUE KaueCTBEHHBIX peakluil Ha MOH
aMMOHMS M ¢ochaT-uOH M H3Y4YEHHE MPHU3HAKOB HX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHLIEHTPUPOBAHHOMN a30THOM KHCIOTHI C MEbIO (BO3MOXKHO

HUCIIOJIBb30BaHHUC BI/I,Z[COMaTepI/IaJ'IOB); HU3YUCHUC Mozeaen KpUCTAJTNINICCKUX




peméTok anMasa, Tpadmura, QyiepeHa; O3HAKOMIIEHHE C TPOIECCOM
azIcopOIMu paCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M yCTPOMCTBOM
NPOTHBOTa3a; MOJyYeHHe, COOMpaHue, paclio3HaBaHUE W M3yYCHHE CBOWCTB
YIJIEKUCIIOrO Ta3a; MPOBEICHHWE KAaYeCTBEHHBIX pPEaKIuil Ha KapOoHAT- U
CWJIMKAT-HOHBl M W3YYCHHE TPU3HAKOB WX MPOTEKAHUS;, O3HAKOMIICHUE C
MPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHHE IKCTIEPUMEHTAIbHBIX

3aj71a4 110 TeMe «BakHene HeMeTaUIbl U UX COEAUHEHUS

Mertannsl 1 uxX COCIUHCHUA

3.1

OOmast XxapakTepuUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nojoxeHus B Ilepumonnueckoi cucteMe Xumudeckux snemeHtoB J[.H.
MenneneeBa u ctpoeHusi atoMmoB. CTpoeHre MeTauioB. MeTrayuinueckas CBs3b
U MeETAUTMYECKas KPHUCTAUIMYECKas pemeTka. DIJICKTPOXUMUYCCKUNA PsT

HaIPsHKEHUN METaJUIOB

3.2

dusnyeckue 1 XMMUYECKre CBOMCTBA MeTayu1oB. O0IIKe croco0b! MOTy4eHus
MeTauioB. [IoHATHE 0 KOPPO3UM METAIIOB, OCHOBHBIE CLIOCOOBI 3alIUThI UX OT
Koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMHUHAN, OpOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJICHHOCTH
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[llenouynsle MeTamsl: nosnoxenue B [lepuoguueckoil cucteMe XMMUYECKHX
anemeHToB J[.M1. MenzaeneeBa; CTpo€HUE UX aTOMOB; HaX0XKIEHUE B IIPUPOJE.
dusnyeckre U XMMHUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKcusl
U TUAPOKCUABI HATpus U Kanus. IIpruMeHeHMe IEeIOYHBIX METaIoB U UX

COeIUHEHUN
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[[lenmoyHo3eMeNbHBIE METAJIBI MarHuii W KaJbIMA: TIOJIOKEHUE B
Ilepuognueckont cucremMe xumuueckux dnemeHtoB .M. Mennaeneesa;
CTPOEHHE MX aTOMOB; HaxOXXJAeHUE B mpuponae. OU3nyeckue u XUMUYECKUE
CBOWCTBA MarHusi W KaJblius. BakHeWne coenuHEeHHs Kablus (OKCHI,

TUAPOKCU]T, con). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUS

3.5

AmomuHui: nonoxkenue B [lepronndeckoil cucreMe XMMHUYECKUX SJIEMEHTOB
J.M1. MenneneeBa; cTpoeHHE aToMa; HAXOXAEHUE B mpupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA aNMOMUHMSA. AMQOTEpHbIE CBOWCTBA OKCHIA U

THAPOKCHUAA aJIOMUHUS

3.6

Kenezo: monoxenue B Ilepuoanueckoid cUCTEME XUMHUYECKUX 3JIEMEHTOB
J.1. Menneneesa; CTpoeHHE aToMa; HaXOXIACHUE B Npupoje. Pusnyeckue u
XUMUYECKHE CBOMCTBA jkene3a. Okcuapl, ruapokcuanl U conu xenesa(ll) u

skenesa(lll), ux cocras, cBOMCTBA U MOTyUYEHUE




3.7

XUMUYECKUH IKCTICPUMEHT: 03HAKOMIICHHE ¢ 00pa3iaMy METAJIOB U CIIJIABOB,
X (U3NYECKUMH CBOWCTBAMU; U3YUYCHHE PE3YJIbTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO WCIIOJIH30BaHUE BUJICOMATEPHAJIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KalbllUd W HATPUS C BOAOH (BO3MOXKHO
HCIIOJIb30BaHUE BUICOMATEPUAIIOB); UCCIICIOBAHHE CBOMCTB JKECTKOH BOJIBI;
mporecca TOpPeHHsl JKele3a B KHcIopojae (BO3MOXKHO —HCIIOJIb30BaHUE
BHJICOMATEPHAJIOR); MPU3HAKOB MPOTCKAHMS KAYeCTBEHHBIX PEAKITUI HA HOHBI
(Marnusi, kKanelus, amoMuHusi, nuHka, skenesa(ll) m sxeneza(Ill), menu(Il);
HAOJTIO/ICHUE W OTIMCAHKE TTPOIIECCOB OKPAIIMBAHUS IIJITAMCHH HOHAMY HATPHSI,
Kamuss W Kanblus  (BO3MOXXKHO — HWCIOJB30BAaHUE  BUACOMATEPUAJIOB);
UccieIoBaHie aM(pOTEPHBIX CBONCTB THIAPOKCUIA ATIOMHHHS W THAPOKCHUIA
[IMHKA; pElIeHNEe SKCIIEPUMEHTANBHBIX 33/1a4 10 TeMe «BakHelIne MeTabl

n UX COCOAUHCHUA»

XHUMHS ¥ OKpyXkKarolas cpeaa

4.1

HoBbie maTepuansl 1 TeXHOJOTMHU. BellecTBa 1 Marepuaibl B MOBCEIHEBHOM
YKU3HU 4YeJIoBeKa. XUMHUS U 310poBbe. be3onacHoe ucnonp30BaHre BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [lepBas momomrs mpu XUMUYECKUX 0XKOTraxX U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH. XMMHYECKOE  3arps3HEHUE
okpyxartoriei cpenst [IJIK. Ponb xumun B pelieHNH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble MCTOYHHMKHU YTIIEBOJOPOAOB (Yroyib, MPUPOAHBIA Tra3, HE(TH),

IPOAYKTHI UX NIEpepabOTKU, UX POJIb B OBITY U MPOMBIIIJICHHOCTH

4.3

XHUMHUYECKUM SKCIICPUMCHT: U3Y4YCHUC o6pa3u013 MaTCpHraJioB (CTCKHO, CIIJIaBbI

METaJIJIOB, MOJIMMEPHBIE MaTepUabl)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHMUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM pe3y/JbTaTaM
0a30BOr0 YPOBHSI OCBOCHHSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanusi Ha ocHoBe PT'OC

1

[IpencraBnenue:

1.1

0 TIO3HABAEMOCTH SIBIIEHUH MPUPOJBI, MOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XUMHUYECKOW HayKH KaK 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOINEH KyJIbTyphl M MPAaKTUYECKON
NEeSITeIbHOCTH YEJOBEKa B YCIOBHMAX COBPEMEHHOI'O OOLIECTBA;

IMOHMMAaHHEC MECTAa XUMHHU CPCAN APYIUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX IMO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPECTUUCCKHUX METOJAaX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHNYCCKUX peaKHHﬁ; YMCHUEC HUCIHOJB30BATH MOACIU  IJId

00BACHEHHUS CTPOCHHA aTOMOB U MOJICKYIJI

1.3

0 cepax nmpodeccroHaTbHON NEITeTbHOCTH, CBA3AHHBIX C XUMHUCH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHXKEHUSIX
XAMHAYECKOH HAyKH, YTO IMO3BOJIUT OOYYAIONIMMCS pacCMaTpPHBATh
XMUMHIO Kak cdepy cBoeil Oynymedl mnpodeccrHoHanbHOM
NEeSITeTPHOCTH W CHENaTh OCO3HAHHBIM BBIOOP XHMHUH Kak
npoGMWIBHOTO TMpeaMeTa MpHU MEepexofie Ha YPOBEHb CPEIHEro

oOmero oopasoBaHus

Bianenne cucreMold XMMHYECKMX 3HAaHUM UM yMEHUE INPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHHI>i, KOTOpas BKIIFOYACT:

2.1

BOKHCUIIINE XHMHYCCKUEC IIOHATHS. XUMUYCCKHHA JJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OAHOPOIHAS U
HEOJIHOPO/IHAsT CMECh, OTHOCHUTENIbHBIE aTOMHAas W MOJICKYJISIpHAS
MaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJISIPHBIMA
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peakiys, peaklHH COCIWHEHUs, PEaKIUU PA3IOKECHHS, PEaKIUU
3aMeIleHus, peakiiui oOMeHa, TeIIoBoi d(DdeKT peakunu, dK30- U
SHAOTEPMHUECKHUE PEAKIIMH, PACTBOP, MACCOBAsl JOJSI XUMUYECKOTO

QJIECMCHTa B  COCIMHCHHUH, MACCOBaA OO W IIPOHCHTHaA




KOHIICHTPALIMSI BEILIECTBA B paCTBOPE, PO aTOMa, JIEKTPOHHBIN CIIOI
aToma, aToMHas OpOuTajb, PaJUyC aTOMa, BAJEHTHOCTb, CTEHEHb
OKHCIICHHSI, XUMHUECKas CBA3b, 3JEKTPOOTPULIATEIbHOCTD, TOISpHAs
U HEINOJIIPHAs KOBAJIEHTHAs CBSI3b, MOHHAs CBS3b, METAJUIMUYECKAs
CBSI3b, KpUCTAJUINYECKAS pelIETKA (ATOMHAs!, HOHHAsI, METaJJIMUecKasi,
MOJIEKYJISIpHAsi), HOH, KaTHOH, aHHOH, 3JEKTPOJIUT U HEUIEKTPOIIUT,
ANEKTPOJIUTHYECKAsT JUCCOLMALUS, PEAKIMU HOHHOIO OOMEeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  OKUCIUTEIb U
BOCCTAaHOBHUTEJb, OKHCIEHUE W BOCCTAaHOBJICHUE, JJIEKTPOJIN3,
XMMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTh XUMHUYECKOW peakuuu, karanmusartop, IIJK, kopposus

MCTAJlJII0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAOUIME 3aKOHbl XMMHM: 3aKOH COXPAaHEHUs MacChl,
nepuonnyeckuii 3axkoH J[.M. MenzaeneeBa, 3aKOH IOCTOSHCTBA

CcoCTaBa, 3aKOH ABoraz[po
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TECOpHUU XUMHU: ATOMHO-MOJICKYJIApHasa TCOPH, TEOpU

BHCKTpOJIHTquCKOfI JUucconuanuun

Brnaaenue ocHOBaMU XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOLLICH :

3.1

yMEHUE TPaBWJIBHO MCIOJb30BaTh M3YUYEHHBIE BeIlIeCTBA U
MaTepuaibl (B TOM YHUCIIE MUHEpajJbHbIE YJIOOpEHHs, METaJIbl U
CIUIaBbl, TPOAYKTHI MEpPEepadOTKH MPUPOIHBIX  HCTOYHHUKOB
YTIIeBOIOPOAOB (YTJIsi, MPUPOTHOTO raza, HehTH) B OBITY, CETCKOM
XO035MCTBE, HA NPOU3BOJACTBE U IMOHUMAHUE 3HAYEHHUS IKUPOB,
OeNnKoB, YIVIEBOAOB JUId  OpraHM3Ma  4YeJlOBeKa, yMEHHE
MPOTHO3UPOBATh BJIMSHUE BEIIECTB M XMMUYECKHX MPOLECCOB HA

OpTraHM3M UYeJIOBEKa U OKPYKAIOUIYIO IPUPOAHYIO CpeLy

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUUYCCKHUEC 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX IPEAMETOB
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HaJIM4Ke OMbITa pabOThI C Pa3IMYHBIMU UCTOYHUKAMU MH(POPMALIUU
0 XMMMH (HayyHasi U Hay4yHO-IIOMYyJIsIpHAas JHUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBATh WH(OpPMAIMIO O BEIIECTBAX, UX
MpEeBpalICHUsIX U MPaKTUYECKOM TMPUMEHEHWH U  YMEHHE

HCHOJb30BaTh €€ s pPEIICHUA yLIe6HO-1'I03HaBaTeJ'IBHI)IX 3aaa4

BJ'IaI[eHI/Ie OCHOBaMH IOHATHIHOI'O arrmapara U CHUMBOJIMYECKOI'O




A3bIKA XUMHH JJI1 COCTaBJIICHUA (]':)OpMy.]'I HCOPraHNM4YCCKUX BCIICCTB,
ypaBHeHI/Iﬁ XUMHNYCCKUX peaKL{Hﬁ; OCHOBaMH XUMHUYECKOH

HomeHknarypsl (IUPAC u TpuBHaiibHOIN)

YMeHue o0bSCHATH CBA3b MOJOXKEHUS d1eMeHTa B [lepuoanueckoit

CUCTCMC C YHCJIOBBIMH XAPAKTCPUCTHKAMHU CTPOCHHA aTOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsij sjapa, oO0IIee YHCIIo
3JICKTPOHOB), PACIPEACICHHEM OJJICKTPOHOB IO JIHEPreTUYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPHUOOB, KU U KaJTbIIUS
IIpencraBinenne ©  NOEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKHX DJIEMEHTOB (paJlyc aToma, 3JIEKTPOOTPUIIATEILHOCTH ),
6 OPOCTBIX M CIIOKHBIX BEIIECTB OT TIOJIOKEHUSI DJIEMEHTOB B
[lepuoanueckoit cucteme (B MalbIX Mepuofax | TJABHBIX
MOATpYMIax) U JIEKTPOHHOTO CTPOCHUSI aTOMa
7 YMmenue kinaccupuIpoBaTh:
7.1 XUMHYECKUE DJIEMEHTHI
7.2 HEOPraHUYEeCKHE BEIIeCTBa
7.3 XUMUYECKHUE PEAKIIHH
8 YMeHnue onpeaensiTh:
g1 BaJICHTHOCTh M CTETICHb OKHCIICHUSI XUMUYECKHX AJIIEMEHTOB, 3apsi]l
' HOHA
22 BHUJI XMMHUYECKOW CBSI3U U THUIl KPUCTAJUIMYECKOM CTPYKTYphl B
' COCTUHCHHIX
8.3 XapakTep Cpelibl B BOJAHBIX paCTBOPAX BEIIECTB (KUCIOT, OCHOBAHU)
8.4 OKHCIIUTENIh 1 BOCCTAHOBUTETh
9 YMeHue XxapakTepru3oBath (PU3HUECKUE U XUMUYCCKUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, aiamas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUM, KaIHWi, MarHHMH,
KaJIbIIUH, aTFOMUHHM, JKEJI€30)
CJIOKHBIX BELIECTB, B TOM YHUCJIE UX BOJHBIX pacTBOpPoB (BoAa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHIBI M THUIPOKCHIBI
92 metamioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (I u

I11), okcunpt yrnepoaa (I u IV), kpemuus (IV), azota u hocopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a30TUCTas, a30THas,

(dbocdopnas, yroabHas, KpeMHHEBAsI KHCJIOTA U UX COJIH)




9.3

MPOTHO3UPOBATh M  XapaKTEPU30BaTh CBOWMCTBAa BEIIECTB B
3aBUCUMOCTU OT MX COCTaBa U CTPOEHHUsI, IPUMEHEHUE BELIECTB B
3aBUCUMOCTM OT HMX CBOMCTB, BO3MOXHOCTb IMPOTEKaHUS

XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX YCIIOBUAX

10

YMeHHne coCcTaBIIsITh MOJICKYJISIPDHBIC 1 HOHHBIC YPABHCHUSA peaKHHﬁ,

B TOM YHCJIC:

10.1

peakuuii HFOHHOTO OOMeHa

10.2

OKHUCINUTCIIbHO-BOCCTAaHOBUTCIIbHBIX peaKI_[I/Iﬁ

10.3

WJUIFOCTPUPYIOIIUX XHMHUYECKHE CBOMCTBA M3YyYEHHBIX KIJIACCOB

(Tpymnim) HEOPTaHMYECKUX BEIIECTB

10.4

MOATBCPKAAIOINUX T'CHETUUCCKYIO B3AMMOCBA3b MCXKIY HUMU

11

YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):

OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEILECTB,

MaCCOBYIO JOJIIO XUMHNYCCKOI'O 3JICMCHTA B COCIMHCHNU

11.2

MacCCOBYIO OOJIIO BEIIECCTBA B paCTBOPE,

11.3

KOJIMYCCTBO BEHIECTBA U €I'0 MaccCy, 00bEeM Ta30B

11.4

II0 YpPaBHCHUAM XUMHYCCKUX peaKI_[I/Iﬁ U HaXOoauTh KOJIMYECTBO

BEIIECTBA, 00bEM M MacCy peareHTOB WM MPOAYKTOB PEAKIIUU

12

Brnanenwue (3HaHUE OCHOB):

12.1

OCHOBHBIMH  METOJIaMH  HAy4YHOro TO3HaHWs (HabmoaeHue,
M3MEpPEHUE, IKCIIEPUMEHT, MOICJIMPOBAHNUE) MPU N3YUYEHUH BEIIECTB
U XMMHYECKUX SIBJICHHM;, yMeHue c(hOopMyIHpoBaTh MHpodieMy H

IIPEIIOKUTD IIYyTH €€ PEILICHUS

12.2

0e30macHoil pabOThl C XMMHYECKHMMH BEIICCTBAMH, XUMHUYECKOU

nocyAoi U 1abopaTopHbIM 000pyAOBaHUEM

12.3

MpaBUIaMu 0e301acHOTO oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YCMBbIMHU B HOBCG,Z[HGBHOI‘/II JKHU3HH, IIpaBUJIaMU IMOBCACHHA B
Lensax cOepeKeHus 37A0POBbI U OKPYKAIOMIEH MPUPOTHOU CPEIbI;
MOHMMaHUE Bpea (OMacHOCTH) BO3ACHCTBUSL HA KUBBIE OPTaHU3MBI
ornpeaenEéHHbIX BELIECTB, croco6oB YMEHbILIECHUS u

IpeaAOTBPAIICHUA UX BPCIAHOTO BOBHQﬁCTBHH

13

Hanuuue NPaKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBJICHUA

CICOYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3Yy4YCHUC n OIIMCaHHuC (1)I/I3I/I‘I€CKI/IX CBOICTB BCIIICCTB,




O3HAaKOMJICHHEC C (1)PI3I/ILI€CKI/IMI/I U XUMHUYCCKUMU ABJICHUAMMU, OIIbITHI,

HWIUTIOCTPUPYIOIIHNEC TPU3HAKU ITPOTCKAHUA XUMHUYICCKUX pCaKI_II/Iﬁ

13.2

HN3YUCHUC crmoco0oB pa3sacICHUA cMmeceit

13.3

IMMOJYYCHHUC KHUCIIOpOAa KW H3YUYCHUC CIo CBOﬁCTB; IMOJIYYCHHUC
BOOOpOJa U UBYUCHUC €TI0 CBOﬁCTB; MOJIYYCHHEC YTJICKUCIIOrO ra3a u
H3Yy4YCHUC C€TO CBOﬁCTB; IIOJIYYCHUEC aMMHAKa H MH3YYCHHUC CTO

CBOWCTB

13.4

IIPUTOTOBJICHUE DPACTBOPOB C OIPEHCIEHHOW MAacCOBOM JIOJIEH

PacTBOPEHHOTO BEIIECTBA

13.5

OpPUMEHEHHE  MHIUKAaTOpoB  (TakMyca,  METHJIOpaHXka U
¢beHondranenna) A ONpeaesieHUs] XapakTepa Cpelibl B pacTBOpax

KHUCJIOT U LIeJI0Uen

13.6

HUCCJIICAOBAHMUE H OIIMCAaHHEC CBOIICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aUMOACHCTBUS KUCIIOT C MCETaJljlaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA n HEPACTBOPHUMBIMU
OCHOBAHUAMHU, COJIIMH; IIOJIYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHUEC OAHOro ™certajlyla ApyruMm HU3 pacTBoOpa COJIH,
HCCIICOOBAHUC aM(bOTepHLIX CBOICTB THUAPOKCHUIAOB AJIFOMUHUSA U

IMHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHNYCCKUX COG,I[HHGHHﬁ»; ((3JI€KTpOHI/ITI/I‘ICCKaH
JUCCoanus» , «Baxneimue HeMETaIbl U HX COCAUHCHUA»,

«Baxknennye MeTalIbl U UX COCIUHCHMUA»

13.8

XMUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIUEC  MPHU3HAKU
MPOTEKaHMs PEeaKIuii HOHHOTO OOMEHa; KaueCTBCHHBIC PEaKIUU Ha
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPHI-, OPOMHUII-,
nonun-, cymnbdar-, ¢ocdar-, kapboHAT-, CHIHKAT-aHUOHBI,
THIPOKCHI-HOHBI, KATHOHBI AMMOHHSI, MATHUsI, KAJIbIIHs, ATFOMUHHS,

xenes3a (2+) u xenesa (3+), meau (2+), HUHKA

14

YmMmenue:

14.1

MPEICTaBIATh pPe3yJIbTaThl OJKCIEpUMEHTa B (OpME BHIBOJIOB,
JTIOKA3aTeNbCTB, TpaQUKOB U TAOMUIl U BBISBISATH SMITMPUUYECKHE

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATb CBA3HU MCKIAY pCaIbHO Ha6J'IIO,Z[aeMBIMI/I

XUMHUYCCKUMHU SBJICHUAMU MW IpoHecCaMu, IMPOUCXOAAIIUMU B




MaKpoO- U MUKPOMHUPE, OOBACHATH MPUUMHBI MHOTOOOPA3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 11O XUMHNH

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HepBOHa‘IaHBHBIe XUMHNYECKUEC ITOHATHA

1.1

Yucteie BemecTBa U cMecu. CriocoObI pa3ieneHus cMecei

1.2

ATOMBI W MOJICKYJIBI. Xumuueckue daeMeHThl. CHMBOJBI  XHUMHYECKHX

3JICMCHTOB. HpOCTI)Ie M CJIOKHBIC BCIICCTBA.

1.3

Xumudeckasi hopmysa. BaaeHTHOCTh aTOMOB XMMHUYECKUX 3JIeMEHTOB. CTETEeHb

OKHUCJICHUA

1.4

3aK0H TIIOCTOSIHCTBA COCTaBa BCIICCTB. OtHocuTenbHas aToMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHad Macca. MaccoBas J0JI XUMHYCCKOT'O JJICMECHTA

B COCAMHCHUU

1.5

KonnyectBo BemectBa. Monb. MomsipHast macca. MonsipHblii 00BEM ra3oB.

BzanMmocss3n KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CIUHHUIL BEIICCTBA

1.6

duznyeckrue W XUMUYECKHE SBIICHHS. XHMHYECKAs pCaknusga u e€ IMPU3HAKH.

3aKoH COXpaHCHHA MACChbl BEIICCTB. XUMHYECKHE YpaBHCHU

HepI/IO,Z[I/I‘IeCKI/Iﬁ 3dKOH H HepnonnquKaﬂ CHUCTCMa XHUMHUYCCKHUX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

IIepnonnueckuit 3akoH. Ilepuoauyeckas cucrema XxuMu4yeckux sinemeHTos /.M.
MengaeneeBa. [leproabl u rpymnmbl. QU3NYECKUN CMBICI MOPSAKOBOIO HOMEPA,

HOMCPOB II€pHoaa U I'pyHIIbl 3JICMCHTA

2.2

CTpOeHI/IC atroMmoB. CocTaB aTOMHEIX AACP. H30TO0MEL. SJICKTpOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JI0OYEK aTOMOB NIEPBBIX 20 XuUMHYECKHX DIJIEMEHTOB

[Tepuonnueckoit cucremsl [.1. Menneneena
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3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMHUYECKUX JIEMEHTOB IMEPBBIX TPEX
MEePUOJIOB, Kaius, Kajblus (paadyca aTroMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METATUYECKUX U HEMETAJUTMYECKUX CBOMCTB) M UX COSIMHEHH B COOTBETCTBUHU

C ITOJIOKCHHUEM 3JICMCHTOB B HepHOHHHGCKOﬁ CUCTEMEC U CTPOCHUEM UX aTOMOB

Crtpoenue BemiecTBa

3.1

Xumnueckass CBa3b. KoBaneHTHass (MONsIpHAsE U HEMOJISIpHAs)  CBA3b.
DNEeKTpOOTPULIATEIbHOCTh ~ XMMHUYECKMX  JJIEMEHTOB.  VoHHas  CBs3b.

Meramnueckas CBSI3b

3.2

Tunel KpuUCTANIMYECKHX pEETOK (aTOMHAs, HWOHHAs, MeTauIMdeckas),
3aBUCUMOCTH CBOMCTB BENIECTBA OT THINA KPUCTAUIMYECKOW PEIIETKH W BHUAA

XUMHYECKOHN CBI3U




Baxueliye mnpencraBuTeNd HEOPraHMYECKUMX BellecTB. Hemeraiubl u ux

COCOAMHCHNA. MeTtamisl 1 uX COCINMHCHUA

4.1

Knaccudukanmss m HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUM: OKCHIOB
(coneobpazyromue: OCHOBHBbIE, KHUCJIOTHBIE, amdoTepHbIe) u
Hecosieo0pa3yomue; OCHOBaHWH (IIEIOYM M HEPacTBOPUMBIE OCHOBaHUS);
KHCIOT (KUCIOPOJCONEpKAlie ¢  OECKUCIOPOJHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJiel (CPEHUX U KUCIIbIX)

4.2

OuU3MYECKUE W XMMHYECKHE CBOKCTBA IMPOCTHIX BEIIECTB-HEMETAIIOB:

BOZIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS

43

dusnyeckue M XUMHUYECKHE CBOMCTBA MIPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, Kajiusd, Maroivus U KajJblUA, aJJIFOMHUHUA, KEJIC3a. SHGKTpOXI/IMI/I‘ICCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTal1JI0B

44

OuU3NYECKNE U XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COCTUHEHUN HEMETAIIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKa

4.5

du3nyeckne U XUMUYECKHE CBOMCTBa OKCHAOB HemetaiuioB: cepbl (IV, VI),
azota(ll, IV, V), docdopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumnueckre cBoiictBa okcuaoB: MeTauioB [A-IIIA rpymm, nuaka, meau(ll) u

xenesa(ll, III). [Tomy4yenne okCua0B METAIIIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAaHUHN M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpe
THAPOKCUIOB AalllOMMHHS, JKene3a, IuHKa). [lomyuenue ocHOBaHMM U

aM(OTEPHBIX THAPOKCHUIIOB

4.8

OOure XMMHYECKHE CBOWCTBA KHUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOIHOM,
CEPHHUCTOM, CEPHOM, a30THOH, (pochopHON, KpeMHHEBOH, yroiapbHOH. OcoObIe
XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT.

HonyquHe KHCJIOT

4.9

OO6mme XuMHUYECKHe CBOMCTBA cpenHuX coiied. [Tomyduenue coneit

4.10

[Monydenue, cobupaHue, paclo3HABaHHWE BOJOPOJA, KHUCIOPOJAa, aMMHAaKa,

YTJICKUCIIOTO I'a3a B na60paT0pHH

4.11

HOHy‘{eHI/IC aMMMakKa, cepHoﬁ M a30THOM KHCIJIOT B MIPOMBIINIJIICHHOCTH. O6H.[I/Ie

CIIOCOOBI MOJIy4YCHHA MCTAJIJIOB

4.12

I'enermueckas CBA3b MCXKAY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIUU

5.1

Knaccudukanus XUMUYECKHX peakifii M0 pa3IuYHbIM MPU3HAKAM: 110 YHCITY H
COCTaBy YYacTBYIOLIMX B PEAaKIMU BEIIECTB, MO TemIoBoMy 3(¢eKTy, Mo

W3MEHEHMIO CTEIICHEH OKMCICHUS XUMUYECKUX YJIEMEHTOB
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TennoBoit 3¢ ekt xumMuyeckon peakiuu, TepPMOXUMUYECKHE YpaBHEHUs. DK30-

N OHAOTCPMHUYCCKUC PCAKIUU. TepMOXI/IMI/I‘—IeCKI/Ie YPaBHCHUA
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OKHCIUTEIEHOBOCCTAHOBUTEIILHBIE pCaKknuuu. OKHCIIUTEIIN U BOCCTAHOBUTEIIH.
HpOL{CCCBI OKHCJICHUA 151 BOCCTAaHOBJICHHA. 9HeKTpOHHBII>’I OanaHc

OKHCIIUTEIIbHOBOCCTAHOBUTEIILHOM p€akuuu
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Teopus 37eKTpOIUTUYECKON qucconauu. KaTnoHbl, aHUOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIUTLI. CunbHbIE U c1a0bIe QJICKTPOJIUTHI. CreneHn AJucconnuanumn

5.5

PeaKI_II/II/I HOHHOI'0 0OMeHa. YCJIOBUSA IMPOTCKAHUA peaKquI HMOHHOTO O6MeHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEAKIIUN

XuMHS U OKpYyXKarolas cpeaa

6.1

BemectBa m marepuanbl B IIOBCEIHEBHOW >KM3HM 4YesnoBeKa. besomacHoe
HCIIOJIb30BAaHUE BEIECTB M XMMHUYECKHX DPEaKlUid B J1a0OpaTopuu H OBITY.

HCpBaH NoMoIub Mpu XUMHUYCCKUX 0KOraX U OTPABJIICHUAX

6.2

XUMHUYECKOEe 3arps3HEHHE OKpYXKalolled cpeabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE IIOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS
[IpenenvHas pgomyctumasi koHueHTpauus BemectB (IIJIK). Pomp xumuu B
pEelIeHUU SKOJOTHUYECKHX TpobieM. YcuieHue mapHUKoBoro sddexra,

paspymieHue 030HOBOI'O CJIOA

6.3

[Tpumenenue cepsl, azora, Gocdopa, yriaepona, KpEMHUS U X COCTUHCHUH B
OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH W CEIBCKOM XO3sicTBe. [IpuMeHeHue
METAJJIOB U CIUIaBOB (CTajb, YYTYyH, AIOPATIOMUHUI, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX coenuHeHul. [IoHsITHEe 0 KOPPO3HH METAIIIOB, OCHOBHBIC

CII0COOBI 3alIUTBI UX OT KOPPO3UHU

6.4

[IpupoaHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIA Ta3, He(PTh),

MIPOIYKTHI UX MepepadboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavanpHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoza (MeTaH, 3TaH, STHJICH, alleTHICH, ITaHOJ, TJIUIEPHUH, YKCYCHAas KHCIIO0Ta).
[ToHsiTHE 0 OMOIOTHYECKH BaYKHBIX BEIIECTBAX: KHUPAX, OCNIKax, yrieBojax — U ux

POJIA B JKU3HU YCIIOBCKA

Pacuérter:

7.1

o ¢popMysaM XUMHUYECKUX COSTUHEHUN

7.2

Macchl (MacCoBOI) I0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPaBHCHHUAM
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