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IHOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o XMMUM Ha YPOBHE OCHOBHOT'O 00IIeT0 00pa30BaHMsI COCTAaBICHA HA OCHOBE TPeOOBAHUI
K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOTO oOmiero oOpa3oBaHus,
npeacraBieHHbx B PI'OC 00O, a Takke Ha OCHOBE (peiepaabHOM pabouel mporpaMMbl BOCTIMTAHHS | C
y4€TOM KOHULEMIMN MpenojaBaHusi y4yeOHOro mpeamera «XHUMHA» B 0Opa30BaTENIbHBIX OpraHU3AIUIX
Poccuiickoit denepanyu.

[Iporpamma mo XuMHM JNAET TPEACTABICHUE O LENAX, OOIMIeH CTpaTernu OoOydeHUs, BOCIIUTAHHUSA H
pa3BUTHsI OOY4YAIOIIMXCS CPEACTBAMM y4eOHOrO IMpeaMeTa, YCTaHaBIMBAaeT 00sA3aTeNbHOE IPEIMETHOE
coJiepKaHue, PeyCMaTpPUBAET paclpeesIeHHe €ro Mo KJaccaM U CTPYKTYPUPOBAHUE MO pa3jenaM U TeMam
MporpamMMbl [0 XHWMHH, OIPEIEISIET KOJUYECTBEHHbIE U KAUE€CTBEHHBIE XAPAKTEPUCTUKH COIECpP’KaHUS,
PEKOMEHTyEMYI0 TTOCIIEIOBATEIBLHOCTh U3YUECHUS XUMHUU C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKHU Y4eOHOTo0 mpoliecca, BO3PACTHBIX 0COOCHHOCTEH 00y4aroIuXcsi, ONpeaesisieT BO3MOKHOCTH
npeaMeTa JIjs peanus3aliy TpeOoBaHu K pe3ybTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMbl
Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TPeOOBAHWH K pe3yibTraTaM OOy4YeHHS XUMHUH Ha
YpOBHE L€Jeil Hu3ydYeHHs MpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHOM JIE€ATEIbHOCTU
00y4aroIIerocs Mo OCBOSHUIO yUeOHOTO COIePKaHus.

3HaHWE XUMHUHU CIY’)KUT OCHOBOM [l (OPMHUPOBAHUS MHPOBO33PEHHSI O0OYYaIOIIErocs, €ro
NPEJCTAaBICHUN O MaTepUAIBHOM €IWHCTBE MHpA, BAXHYIO pOJb HUIPparoT (HOpMHUpPyEMbIe XHUMHUEH
IIPEJICTaBJICHUSI O B3aUMOIPEBPAILEHUAX SHEPTUU U 00 3BOJIIOIUH BEILIECTB B IPUPOJIE, O MYTAX PELICHUS
rI100aTbHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, YHEPreTHMUYECKOM, MUIIEBON H
HKOJIOTMYECKOM 0€30IacHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pean3aliii BO3MOXHOCTEH JJIsi CAMOPA3BUTHUS B (DOPMUPOBAHHS KYJIbTYPBI IUIHOCTH,
e€ o01ei 1 QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B GOPMUPOBAHKE MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyYaromIMnXCsi, HABBIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOM  JEeSATENbHOCTH, OSKCHEPUMEHTAIBbHBIX U  MCCIEAO0BAaTENbCKUX YMEHMH,
HEOOXOAMMBIX KaK B TTIOBCEIHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHON JCSATEIHHOCTH;

3HAKOMUT CO clenu(puKold HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI ILIEIOCTHOTO B3TJsifa Ha
€IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM TarioM B (HOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH 00yYaroIIuxcs;

croco0cTByeT (POPMHPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTHYeCKoe 00pa3oBaHUE 00yUaroIuXcs.

JlaHHbIE HampaBlieHUs B OOy4YEHHHM XUMHH 00ecredMBaroTCs CrenuduKoN coaepkaHus ydeOHOro
MpeaAMeTa, KOTOPBIA SIBISETCA MEAaroruvyeckd aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKW XMMHH Ha
OIPENEIIEHHOM dTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1Ier0 00pa30BaHMs OpUEHTUPOBAH HA OCBOCHHE 00YYarOIIUMHUCS
CUCTEMbI MEPBOHAYAIBHBIX MOHATHUM XUMHUHU, OCHOB HEOPTraHWYECKONM XMMHUHM U HEKOTOPBIX OTAENbHBIX
3HAYUMBIX HOHATUNA OPTraHUYECKOU XUMHUH.

CrpykTypa conepkaHus MPOrpaMMBbI 110 XUMUHU C(OPMUPOBaHA HA OCHOBE CHCTEMHOTO MOAX0/1a K €€
n3yueHuto. CoaepikaHue CKIIAJbIBAETCS M3 CUCTEMbI MOHATUA O XMMHUYECKOM 3JIEMEHTE W BEUIECTBE U
CUCTEMBI TMOHATHH O XuMHYeckod peakuuud. OOe 3TH CHCTEMBbI CTPYKTYPHO OPraHW30BaHBI MO MPHUHIIUITY
MOCJIEZI0BATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUUECKUX MPECTABICHUIN Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHMUS,

— Ilepuoauueckoro 3akona 1. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YU€HHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3U;

— MpeACTaBICHUH 00 3IEKTPOIUTHYECKOM TMCCOLMAlMU BEIIECTB B pacTBOpax.

Teopernueckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH IOJTYYEHHBIX U OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEI0BATENILHO OT OJJHOTO YPOBHS K APYTOMY, BBIIOIHSS QYHKIIMH OOBACHEHUS U



MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHUS M BO3MOXHOCTEM IPAKTUYECKOIO0 NPUMEHEHHS U IOJy4YEHUs
M3Y4aeMbIX BEILIECTB.

OcBoeHne TPOrpaMMbl IO XUMHH CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O XMMHUYECKOMH
COCTAaBJIAIOLICH HAyYHOM KapTUHBI MHUpA B JIOTMKE €€ CHCTEMHOM NPUPOJbI, LEHHOCTHOIO OTHOLIEHUS K
Hay4YHOMY 3HAHHIO M METOJaM ITO3HaHUA B HayKe. I3ydyeHne XuMuu NpOUCXOINUT € TPUBJICUEHUEM 3HAHUN
13 paHee N3YYEHHBIX y4eOHBIX MpeamMeToB: «OKpyKaromuii Mup», «buonorus. 5—7 knacce» u «dusuka. 7
KJIacC».

[Tpu u3yueHNH XUMUU IPOUCXOAUT GOPMHUPOBAHUE 3HAHUN OCHOB XMMUYECKOIH HAyKH KaKk 00JIacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH YEIOBEKAa M KakK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHhl. 3a/1ada y4eOHOro MpeMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMBI XMMUUYECKUX 3HAHHM
— BaXHEUMHX (aKTOB, TOHATHUN, 3aKOHOB U TEOPETUYECKUX TOJOKEHUH, MOCTYMHBIX 0000IIeHuH
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HAyKd, B MPUOOMICHWH K HAYYHBIM METOJAM IIO3HAHUS MPH
M3YYEHHUHU BEUIECTB U XMMHUECKUX peakluid, B OPMUPOBAHUU U PA3BUTHUU NTO3HABATENIbHBIX YMEHUN U HX
MPUMEHEHUU B Yy4eOHO-IIO3HABATENIbHON M y4eOHO-HCCIEAO0BATEIbCKON AESITENbHOCTH, OCBOCHUM MPAaBHI
0e30macHOro 0OpalIeHus ¢ BEIECTBAMU B TIOBCEHEBHOM KHU3HH.

[Ipr w3y4eHMHM XUMHHM HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Ba)XHOE 3HAYCHHE MPHOOpENH
TaKue 1eJI1, KaK:

— (OpMHUpOBAaHUE HHTEJUIEKTYalIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYJIHHYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO pEIIEHUH, CHOCOOHOM ajanTupoBaTtbcs K OBICTPO
MEHSIOIIMMCS YCIIOBUSM >KU3HHU;

— HaMpaBJICHHOCTh OOYUYEHHS Ha CUCTEMATHYECKOe MPUOOIIIeHHE 00YyIaIOIINXCS K CAMOCTOATEIHHON
MO3HABATENILHON NEeATENIbHOCTH, HAYYHBIM METOAaM MO3HaHMs, (OPMUPYIOIMIMM MOTHBALMIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMMU;

— obecrieueHue yCIOBHIA, CIIOCOOCTBYIONINX MTPHOOPETEHUIO O0YUYAIOITUMHUCS OIBITa PA3HOOOPA3HOM
JesTeNbHOCTH, TO3HAHUA M CaMOMO3HAHHUSA, KIIOYEBBIX HABBIKOB (KIFOUYEBBIX KOMIIETEHIUH), UMEIOIINX
YHUBEPCAIbHOE 3HAUECHHE ISl PA3IMUHBIX BUIOB JIEATEIbHOCTH;

— (opmupoBanue 00mel (HYHKIMOHAIFHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIE
YMEHUN OOBSICHITH M OLICHUBATH SIBJICHUSI OKPY’KAIOIIETO MUPA, UCIIOJIB3Ys 3HAHUS U OMBIT, TOJYYECHHBIC TPU
W3YYEHUU XUMHH, TPUMEHATh UX MPH PEIICHUU IPOOJIeM B IOBCETHEBHOM KU3HU U TPYIOBOU NESTEIBHOCTH;

— ¢opmupoBaHue y 00ydaromuxcs 'yMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS [IEHHOCTH XUMHYECKHX
3HAHWH [T BEIPAOOTKH SKOJIOTHYECKH 1IeTIECO00Pa3HOTO MOBEICHUS B OBITY U TPYIOBOI IESTETLHOCTH B
LEJISIX COXPAHEHUsI CBOETO 3/10POBbs U OKPYKArOIIeH MPUPOIHOMN Cpeibl;

— pa3BUTHE MOTHBAIIMH K 00yUEHHI0, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE
YCBOGHHS 00IIeUeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQUIIS U HAPABICHHOCTH
JaJlbHENIIEro 00y4YeHHUsl.

OO0111ee 4ynciIo0 4acoB, OTBEAEHHBIX JUUISl M3yUEHHUS] XUMUHU Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezieno), B 9 knacce — 68 yacoB (2 yaca B HEZIEIIO).

COILEPKAHUE OBYYEHUA

8 KUJIACC

IlepBoHa4Ya/IbHbIE XMMHYECKUE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HU 4YEJIOBEKAa. XHMMHUSI B CHCTEME HayK. Tela W BeIECTBa.
du3nYecKre CBOMCTBA BEIIECTB. ATpEeraTHOe COCTOSIHUE BemecTB. [[oHsATHE 0 MEeTOaX MO3HAHUS B XUMHH.
Uuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus] CMeCeH.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKUE 31eMeHThl. CUMBOJIBI XUMHUYECKUX 3JIeMEHTOB. lIpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas hopmysa. BaaeHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHocuTeNnbHAs aroMHasi Macca. OTHOCUTENbHAas MOJEKyJsipHas wmacca. MaccoBas J1ois
XUMHUYECKOI'0 3JIEMEHTa B COCIUHECHUM.



KonuuectBo BemiectBa. Monb. MonsipHas Macca. B3auMoOCBA3b KOJMYECTBA, MacChl M 4HCIIA
CTPYKTYPHBIX €IMHUIL BeliecTBa. Pacu€Tel mo ¢popmynaM XUMUYECKUX COETUHEHUH.

duznyueckre U XUMUYECKHE SIBJICHHS. XUMUYECKasl peakius U €€ MPU3HaKU. 3aKOH COXPaHEHUS MAaCcChl
BelIeCTB. XUMUYECKHe ypaBHeHUs. Kiaccupukamus XMMHUYECKUX PEaKiuil (COCMUHEHUS, Pa3I0KCHHS,
3aMeIIeHHs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMUYECKOH MOCY0H, MpaBUjIaMH paboThI B 1a00OpaTopuu U mpuéMamu oOpaiieHus ¢
1abopaTOpHEIM 000PYJIOBaHHEM, M3yUEHUE U ONUCAHUE (PU3UYECKHX CBOWCTB OOPA3I[OB HEOPTaHHMUYECKUX
BElIECTB, HaOmoieHne pu3nyeckux (IUIaBlieHUE BOCKa, TasHUE JIbJ]a, paCTUPAaHUE caxapa B CTYIIKe, KUIIEHHE
Y KOHJICHCAIUS BOJIbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHNE MEIHOM MPOBOJIOKH, B3aUMOICHCTBUE
MeJla C KHUCJIOTOM) sIBIICHUM, HAOJIIOJICHHE U OMHCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKHX pPeaKuui
(pa3noxeHue caxapa, B3aUMOJICHCTBHE CEpHON KUCIIOTHI C XJIOPUIOM Oapusi, pa3iioskeHUe THIPOKCUAA MEIN
(IT) mpu HarpeBaHuy, B3aMMOICHCTBHE Kele3a ¢ pacTBopoM cosii Meau (I1), m3ydenne cmocoboB pasneneHus
CMeceil: ¢ MOMOIIbI0 MarHuTa, PUIbTPOBaHKE, BhIMApUBaHUE, TUCTUIUISILNS, XpoMaTorpadus, IpoBeeHe
OUYMCTKH MOBAPEHHOM COJIM, HAOJIIOICHUE U OMMCAHUE PE3YJIHTATOB MPOBEACHUS OTBITA, WLTIOCTPUPYIOIIETO
3aKOH COXPAHEHHUS MacChl, CO3/IaHNE MOJIENIed MOJIEKY (IIapOCTEPIKHEBBIX ).

BaskHeiinmue npeacTaBuTe I HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmecp razoB. CocraB Bo3ayxa. Kuciaopox — snemMeHT M mpoctoe BemecTBo. Haxoxnenue
KHCIIOpOoJia B Mpupoje, GU3NYECKUe W XMMHYECKHE CBOWCTBA (peakuuu ropeHus). Okcumsl. [IpuMenenue
kucaopoa. CriocoObl MOMyUYeHUs KUCIOpoa B 1ad0paTopuy U MpoMbIIUIEHHOCTH. KpyroBopot kuciaopoaa
B nipupoje. O30H — aIoTpoIHas Moau(pUKaLNS KHCIOPO/a.

TernoBoii 3¢ (heKkT XMMHUUECKON peakluy, TePMOXUMUYECKUE YPaBHEHHSI, K30~ M SHIOTEPMHUUECKHE
peakuu. TOTUIMBO: Yroiib M ME€TaH. 3arps3HCHUE BO3/yXa, YCWICHHE TApHUKOBOTO 3 deKTa, pa3pynicHue
030HOBOTO CJIOSI.

Bogopon — snemeHT u mpocroe BemlecTBo. Haxokaenwe Boaopoda B mpupoje, (usmdeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI Moy4eHus. KuciaoTel u comnu.

Mossipablii 00bEM Ta30B. Pacy€Thl M0 XUMHYECKUM YPABHEHHSIM.

®dusnyeckre cBoMcTBa BOAbL. Bonma kak pactBoputenib. PacTBopsl. HachlllieHHBIE M HEHACHIILICHHBIE
pacTBOpbl. PacTBOpUMOCTS BeliecTB B Bojie. MaccoBas 10J1 BEIIECTBa B pacTBOpe. XMMUYECKUE CBOMCTBA
BoAbl. OcHoBaHusA. Ponb pacTBOpOB B MPHUPOJE M B KU3HM yesnoBeka. KpyroBopoT BOIbI B NpHUPOJIE.
3arpsi3sHEeHUE TPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJI.

Knaccupukanuss ~ Heopranmyeckux — coenuHeHuil.  Oxcuapl.  Knaccuduxamust ~— OKCHIOB:
coneoOpasymoire (OCHOBHBIC, KHCIOTHBIE, aM(pOTEepHbIE) U HecoleoOpa3yomue. HoMeHknaTypa OKCHI0B.
duznyueckre 1 XMMUYECKHE CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcnoBanus. Knaccudukaius OCHOBaHMI: MIETOYM W HEPACTBOPUMBIE OCHOBaHUWsA. HomeHkmaTypa
ocHOBaHMI. DU3NUECKNE U XUMHYECKHUE CBOMCTBA OCHOBaHUM. [loydyeHrne OCHOBaHUIA.

Kucnotsl. Knaccupukanus kuciaor. Homenknarypa kuciaor. OU3HUECKUE U XUMHUYECKHE CBOWMCTBA
kucnor. Psag akruBaoctu metaiuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa cosieil. ®u3nyeckue 1 XuMU4ecKue cBocTBa cosel. [lonyuenue cosei.

['eneTndeckas CBSI3b MEXIY KJIaCCaMH HEOPTAHMUECKUX COSAMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMNpEeJeIeHUe COAepXKaHUs KHUCIOpoJa B BO3AyXe, TMOJy4YeHHe, coOupaHue,
pacro3HaBaHe U U3yUYE€HHUE CBOMCTB KUCJIOPO/1a, HAOJII0ICHHE B3aUMOJICHCTBHUS BEIIECTB C KMUCIOPOIOM U
YCJIOBHSI BO3HMKHOBEHHS WM TPEKpAIEeHUs TOpeHHs (MoXxapa), O3HAKOMJIEHHE C 00pa3laMd OKCHIOB U
OIMKCaHUE MX CBOWCTB, MOy4YeHHE, COOMpPaHUE, PACTIO3HABAHKE U U3yYEHHE CBOMCTB BOAOPOa (TOPEHHE),
B3anMojeiictue Bomopoaa c¢ okcugoMm wmenud (II) (BO3MOXKHO HCMONB30BaHWE BHIEOMATEPUAIOB),
Ha0ro/IcHUE 00pa3IioB BEIIECTB KOJWYECTBOM | MOJIb, HCCIIEIOBAHNE OCOOEHHOCTEH pacTBOPEHUS BEIIIECTB
C pa3IMyHON PaCTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOM JT0JIEH PAaCTBOPEHHOTO
BELIECTBA, B3aMMOJEUCTBHE BOJBl C MeTaJUlaMHM (HATPUEM U KajblueM) (BO3MOXHO HCIIOIb30BaHHE
BUJICOMATEPHAJIOB), UCCIICIOBAaHHE 00Pa3I[0B HEOPTaHUIECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HAOIIOICHIE



M3MEHEHUS1 OKPACKU MHIMKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, U3yUYEHHUE B3aUMOACHCTBUS OKCHUJA MEAN
(IT) ¢ pacTBOpoM CEpHOM KHCIOTBHI, KHCJIOT C METa/VIaMH, PEaKIWi HEUTpaau3aluu, IOoTydYeHHe
HEpPacCTBOPUMBIX OCHOBaHHUH, BBITECHEHHWE OJHOTO MeETaula JPyrdM U3 pacTBOpa COJIM, pEIICHHE
SKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHeWIne KIacChl HEOPTaHUYECKUX COSTUHEHUIN.

Iepuoaunyeckuii 3akon u [lepuoanyeckas cucrema xumudeckux 3jiemeHToB . U. Menaeneena.
Crtpoenue aToM0B. XUMHU4YeCKas CBA3b. OKMCIANTEIbHO-BOCCTAHOBUTE/IbHbIC PEaAKINHU

[TepBbie MOMBITKH KIacCH(PHUKAIINN XUMUIECKHIX dJIeMEHTOB. [IoHATHE O TpyIax CXOTHBIX JIEMEHTOB
(menoYHbIe U MEIOYHO3EMETbHBIC METAILIBI, TaJIOTCHBI, HHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPBIE 00pa3yrOT
amdoTepHbIe OKCUIBI U THAPOKCHU/IBI.

[lepnonnueckuit 3akoH. llepuoamueckas cucrema xumuyeckux saemeHToB [[. WM. Menneneesa.
Kopotkonepuonnas u anmuaHonepuogHast Gopmel [lepruonudeckoit cucteMbl xumuyeckux snementos 1. 1.
Menneneesa. llepuoasl u rpymnmnsl. @U3n4ecKnul CMBICI TOPSAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIIBI
3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnexkTponsl. CTpoeHHe 37IEKTPOHHBIX 000JI04eK
aToMOB nepBbIX 20 xuMHuueckux 3aemMeHToB [lepuoanueckoii cucremsl /1. . MenneneeBa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA MO €ro nosoxenuto B [lepuonnueckont cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTM HM3MEHEHMsI pajuyca aTrOMOB XHMHMUYECKMX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U NEPHOIaM.

3nauenue [lepuoanueckoro 3akona u [lepnoanueckoil CHCTEMbl XUMHUYECKUX SJIEMEHTOB JJISI PA3BUTHS
Hayku U npaktuku. [. 1. MeHneneeB — y4€HbIN U TPaKIaHUH.

Xumuueckas cBs3b. KoBaneHTHas (HOJsipHas W HEMNOJSpHAs) CBSA3b. OJEKTPOOTPHULATENBHOCTH
XUMUYECKUX 3JIEMEHTOB. IOHHAas CBA3b.

Crenenp okucieHus. OKUCTUTEIHHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomecchl OKUCIEHUs U
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 0O0paslloB BEUIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBHE THUIAPOKCHIA IIMHKA C
pacTBOpaMH KHUCJIOT M WIEJOYEH, MPOBEACHUE OMNBITOB, WUIIOCTPUPYIONIMX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKnii (TOpEeHUE, peaKIIuu Pa3I0KEHUs, COSTUHCHHUS).

Mesicnpeomemmunie céazu

Peanuzanus MexnpeaMeTHbIX CBsS3€d NpPU M3YYEHUUM XMUMHHM B 8 KJacce OCYIIECTBIISIETCS 4epe3
WCIIOJIb30BaHKE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHSITHH, TaK M TIOHATUM, SBIISIONINXCS CUCTEMHBIMU TSI
OTJIETTLHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Iue ecTecTBEHHO-HAYUHBbIE TOHATHA: HAY4YHBIA (haKT, TUMOTE3a, TEOPHs, 3aKOH, aHaJIU3, CHUHTE3,
KIaccuuKaus, NePUOAUYHOCTh, HAOIIOJEHHE, SKCIEPUMEHT, MOJAETUPOBAaHUE, H3MEPEHHEe, MOJIENb,
SIBJICHHE.

®duzuka: maTepusi, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], H30TOIbI, PaTUOAKTUBHOCTb,
MOJIeKyJa, DIEKTPUUECKUU 3apsiji, BEIIECTBO, Tell0, O0BEM, arperatHoe COCTOSHHE BelIecTBa, Tas,
(buznyecKre BEIMYUHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IJIaHeThl, 3BE3/1b1, COHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapochepa, MuUHEpaTbl, TOPHBIC TTOPOIBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO,
BOJIHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XuMHuYecKas peakuus

[lepmonnueckuit 3akoH. llepuommueckas cucrema xummyeckux snemeHToB [[. M. Menneneesa.
Crtpoenue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB,
KaJlus, KaJIbLIMSI U UX COEIMHEHHUI B COOTBETCTBUH C MOJIOKEHUEM 3J1eMEHTOB B lleproanyeckoit cucteme u
CTPOCHHEM HX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKA U BUJA XUMUYECKOU CBA3H.



Knaccupukanuss u HOMEHKJIAaTypa HEOPraHMYECKUX BEIECTB. XHMMHYECKHE CBOICTBa BEIIECTB,
OTHOCSIIUXCS K Pa3IMYHbIM KJIacCaM HEOPraHWUYECKUX COCAMHEHNN, TEHETUYECKAsl CBSI3b HEOPTaHUYECKUX
BEIIECTB.

Knaccugukarms XuMHIECKIX peakuil o pa3IuYHbIM MPH3HaKaM (TI0 YHUCITy B COCTaBy yYacCTBYIOIIMX
B PEAKLIMU BELIECTB, 110 TEMIOBOMY YPQPEKTY, 10 U3MEHEHHIO CTENIEHEH OKUCIIEHNS XUMUYECKUX JIEMEHTOB,
0 OOpaTUMOCTH, MO YYacTHIO KaTajlu3aTopa). DK30- M IHJIOTEPMHUUYECKHE pPEaKLUH, TEPMOXMUMUYECKHE
YPaBHEHHS.

[TonsTHE O CKOpPOCTH XMMUYECKOH peakiuu. [ToHsTHe 00 00paTUMBIX U HEOOPATUMBIX XUMHYECKHX
peakuusax. [loHsTHE 0 TOMOT€HHBIX U TeTeporeHHbIX peakuusax. [lonsatue o katanmse. [loHsaTHE 0 XUMHUYECKOM
paBHOBecHM. (DaKTOpbI, BIUAIOIIME HA CKOPOCTh XUMHYECKONM pEaKUUU M IOJO0XKECHHE XHMHUYECKOTO
paBHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTENBHbBIE peakuuu, AJIEKTPOHHBII Oananc OKHCJIUTENBHO-
BOCCTaHOBUTENbHOU peakiuu. CocTaBieHHWE YpPaBHEHUH OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH C
HCIOJIb30BaHUEM METO/Ia IEKTPOHHOI0 OanaHca.

Teopust 3MeKTPONIUTUYECKOW AMCCOLMALMU. DIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHoHBI, aHHOHBI.
MexaHu3M JUCCOLMAIMU BELIECTB C PA3IMYHBIMU BUAAMHU XMMHMYECKOH CBs3U. CTeneHb AHUCCOLMALNU.
CunbHble U craOble IEKTPOJIUTHL.

Peakiiun noHHOro ooMeHa. Y ciioBust IpOTeKaHUs Peakluii MOHHOIO 0OMEHa, MOJIHbIE M COKpaIIEHHbIE
HMOHHbIE YypaBHEHMsI peakuui. CBOMCTBa KHCIOT, OCHOBaHMM M coJied B CBETE€ NPEACTaBICHUN 00
ANEKTPOJIMTUUECKON Arcconuanyu. KauecTBeHHbIE peakiiuy Ha HOHBI. [loHsATHE O ruApONIN3e Coel.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHUE C MOJEISIMM KPUCTAJNIMYECKUX PEHIETOK HEOPraHWYECKUX BELIECTB — METAJUIOB U
HeMeTalwioB (rpadura W anmasa), CIIOKHBIX BEHIECTB (XJOpHIa HATPHs), MCCIEIOBAHUE 3aBHCUMOCTH
CKOPOCTH XMMHUYECKON peaKIMU OT BO3JIEHCTBUS Pa3InYHbIX (PAKTOPOB, UCCIETOBAHHUE AIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, IIPOLIECCa TUCCOLMALIMU KUCIIOT, IeJI0UeH U cojiei (BO3MOXKHO UCIOIb30BaHNUE BUIE0
MaTepHaoB), MPOBEACHUE OMBITOB, WJUIIOCTPUPYIOLIMX MPU3HAKM NPOTEKAHUS peakiuil MOHHOro oOMeHa
(oOpa3oBaHue ocajka, BBIJEIEHHUE Ta3a, 0oOpa3oBaHHE BObl), ONBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEeaKIMi (TOpeHHe, peakliMy pa3iokKeHHsI, COeIMHEHUS ), pacllO3HaBaHHE
HEOPraHMYECKUX BELIECTB C IIOMOIIBIO KaUYE€CTBEHHBIX PEAaKLUU HA HOHBI, PEIICHUE JKCIIEPUMEHTAIBHBIX
3azad.

HemeTauibl U X coeUHEHUs

OOmiasi xapakrepucThka TrajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE CTEIEHU
okuciaenus. CTpoeHue u (pu3ndeckue CBOWCTBA MPOCTHIX BEIIECTB — I'aJIOT€HOB. XMMHUECKUE CBOICTBA Ha
npuMepe Xjiopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTaljlaMH, Lienoyamu). XiopoBojopod. CoisHas
KHCJI0Ta, XUMUYECKUE CBOWCTBA, MOJIyUYeHHE, IpUMEeHeHue. JelicTBre XJIopa U XJIOPOBOAOPOa Ha OpraHU3M
yenoBeka. BaxkHeliue XJI0puabl U UX HAXOKIEHHUE B IPUPOJIE.

OOmrast xapakTepucTuka 31eMeHTOoB VIA-rpymnmbel. OcoOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crereHn okuciaeHua. CTpoeHue W (u3Myeckre CBOMCTBA NPOCTHIX BELIECTB — KHUCIOPOJA U CEpHI.
AnnoTtponHbie MOIUGUKALKUK KUCIOPOJa U cepbl. XUMHUECKHe CBOIcTBa cepbl. CepoBOAOPOJ, CTpOEHUE,
¢buznyeckue u XxuMHueckue cBoiicTBa. OKCHABI cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKcuaoB. CepHast
KHACJIOTa, (U3MYECKUEe M XHMMHUYECKHe CBOWCTBa (oOImME Kak TpPEeACTaBUTENS Kiacca KHUCIOT H
cneunpuyeckre). XMMHYECKHE PEaKIUH, JIeKaIle B OCHOBE IPOMBIIIJICHHOTO CI10c00a MOTy4YeHUs! CEpHOI
kucnothl. [Ipumenenue cepHoit kucnoThl. Cosi CEpHOI KUCIIOTHI, KAUeCTBEHHAs PEaKIHs Ha CyJb(aT-HOH.
HaxoxneHne ceppl M €€ COEAUHEHUN B MPUPOJE. XUMHUYECKOE 3arpsi3HEHHE OKpPYXKAIoLIEH Cpeasl
COCAMHEHUSIMH cepbl (KHCIOTHBIE JOXIW, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mrast xapakTepucTuka 3meMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTEINEHH OKUCIIEHUs. A30T, pacCIpOCTpaHEHUE B IPUPOJE, (PU3NYECKUEe U XUMHUUYeCcKHe cBolicTBa. Kpyrosopot
azoTta B npupoge. AMMHUAK, €ro (pU3MUecCKue M XMMHYECKHE CBOWCTBA, MOIydeHue U npuMmeHeHue. Comu
aMMOHMSI, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA, prMeHeHre. KauecTBeHHas peakiusi Ha MOHbI aMMOHHUSI.



A3oTHas KucioTa, e€ noiayuyeHue, pusnueckue u XuMU4YecKkue cBoicTBa (001IMe Kak MpecTaBUTENs Kiiacca
KHCIIOT W crnenuduueckue). lcmnonb3oBaHue HUTPATOB U COJEMl aMMOHHUS B KadecTBE MHHEPAJbHBIX
yaoOpeHuii. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIMICH Cpeabl COCTUHEHHSIMH a30Ta (KUCIOTHBIC IOMKIH,
3arpsi3HEHUE BO3/yXa, HOYBHI M BOH0EMOB). Docop, amnoTponHsie Moaudukanuu dpochopa, pusnueckue n
xumudeckue cBorictBa. Okcua pocdopa (V) u hochopnas kucnora, puszndeckne 1 XUMUIECKHAE CBONCTBA,
nonydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATbHBIX YA0OpEHUH.

OOmrast xapakTepucTuka 31eMeHToB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETICHH OKHUCIICHU. YTIepo/l, aJUIOTPOITHbIE MOAM(UKALINY, pACTIPOCTPAHEHHUE B IPUPO/IE, PU3HUECKUE U
XUMHUYEeCKHe cBorcTBa. Ancopouus. KpyroBopot yriepona B npupose. Okcubl yriepoaa, ux Gu3ndeckue u
XUMUYECKHAE CBOMCTBA, JCUCTBUE HA KUBBIC OPTaHU3MBI, MOJIYYEHUE M IMPUMEHEHHE. DKOJOTHYECKHE
npo0JIeMbl, CBA3aHHBIE ¢ OKcUaoM yriaeposa (IV), runoresa riao6anbHOro NOTEIICHUS KIIMMAaTa, MapHUKOBBIN
3¢ dexT. YronpHas KUCI0Ta U €€ COMU, NX (PU3NUECKUE U XUMUYECKUE CBOMCTBA, MOTYUYCHHE U TPUMEHEHHE.
KauectBennast peakiusi Ha kapOoHaT-uoHbl. Mcrmonb3oBaHue kapOOHATOB B  OBITY, MeEIULMHE,
MIPOMBILIUIEHHOCTH U CEIBCKOM XO35IHCTBE.

[lepBoHayasbHbIE TOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COEAMHEHUAX YIiiepoja (MeTaH, 3TaH,
STHUJIEH, alleTUJIEH, STaHOJ, [NIMLEPHH, YKCYCHas KucaoTa). [IpupoaHble HCTOYHUKH YIJIEBOAOPOOB (Yroib,
MPHUPOJHBIN Ta3, HedTh), MPOAYKTHl MX MepepaboTku (OEH3WH), UX POJb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTrie 0 OMOIOTMYECKU BaXKHBIX BELIECTBAX: KHUPaX, OesKaX, YIJIeBOJAaX — U UX POJIH B KU3HU YeIIOBEKa.
MatepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COETMHEHUI.

KpemHuuii, ero ¢pusnveckre 1 XUMUYECKHE CBOWCTBA, MTOJydyeHHe U npuMeHeHne. CoeTMHEeHNsT KpeMHUS
B npupone. O6mmue npenctasBienus o0 okcuae kpemuus (IV) u xpemnueBoi kuciore. CHIUKATBI, UX
UCIOJIb30BaHuE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHeilne cTpouTensHble MaTepraibl: KepaMuKa, CTEKIIO,
[IEMEHT, OeTOH, jxene300eToH. [IpobieMbl 6e30macHOT0 HWCIOIB30BAHUS CTPOUTEIBHBIX MAaTEpPHAlIOB B
MMOBCEJHEBHOM KU3HU.

Xumuueckuii Ixcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTBI, IPOBEJICHUE
KAaueCTBEHHBIX peaKLUii Ha XJIOPHI-UOHbBI U HAOJII0IeHNE IPU3HAKOB UX MPOTEKaHMsI, OMBIThI, OTPAKAIOIINE
¢uznyeckue M XMMHYECKHE CBOWCTBA TaJOT€HOB M HX COEAMHEHUN (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHANIOB), O3HAKOMIIEHHE C OOpa3lamH XJOpUIOB (TaJlOTeHUIOB), O3HAKOMIJIEHHE C OOpaslaMu
ceppl M €€ COEAMHEHUS MM (BO3MOXKHO HCIOJIb30BAaHUE BHJEOMATEPHATIOB), HAOIIOAECHUE Ipolecca
oOyTriauBaHMs caxapa Mo AeHCTBUEM KOHLIEHTPUPOBAHHON CEpHON KUCIIOThI, N3Y4EHUE XUMHUECKHUX CBOHUCTB
pa30aBIeHHON CEpHON KHUCIIOTHI, NMPOBEJCHNE KAYECTBEHHON peakuuu Ha cyib(paT-uOH U HaOJII0JeHHE
IpU3HAaKa e€ MPOTeKaHHs, 03HAKOMJIEHHUE ¢ (PU3NUYECKUMHU CBOMCTBaMHU a30Ta, pocdopa U UX COSAMHEHUI
(BO3MOKHO MCIOJIb30BaHUE BUICOMATEPHAIOB), 00pa3liaMH a30THBIX U (PochOpHBIX y100peHuil, MoTyUYeHHE,
coOupaHue, pacro3HaBaHHE M HM3y4YEHHE CBOICTB aMMHaKa, MPOBEACHHE KAaYECTBEHHBIX DPEAKIMM Ha HOH
aMMOHHA U (ochaT-MOH M H3y4YeHHE NPU3HAKOB UX MPOTEKAHHUS, B3aUMOJIEHCTBHE KOHIIEHTPHUPOBAHHOU
a30THOM KHCJIOTBl C MeIbl0 (BO3MOJKHO HCIHOJB30BAHHWE BHUACOMATEPUATIOB), H3Y4YEHHE MOAETeH
KPUCTANIMYECKUX peIIETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMIIEHHE C MPOLECCOM afcopOIUH
PacTBOPEHHBIX BEILIECTB AKTHMBUPOBAHHBIM YIJIEM U YCTPOICTBOM MpPOTHBOrasa, MolydeHHue, coOMpaHue,
pacrno3HaBaHHUE U U3yYeHUE CBOWCTB YIJIEKUCIIOro ra3a, MpOBeIeHNE KaueCTBEHHBIX peakluii Ha KapOoHatT u
CWJIMKAT-UOHBl M M3Y4YEHHE IPU3HAKOB HUX IIPOTEKAaHUS, O3HAKOMJICHHME C NPOAYKIMEH CHUIMKAaTHON
IIPOMBIIIJIEHHOCTH, PELIEHUE DJKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHelne HeEMeTaulbl U HX
COETUHEHUSI.

Metannbl M MX cOeIMHEHUSA

OOmiast XxapakTepUCTUKAa XHMHUYECKHUX JJIEMEHTOB — METANIOB Ha OCHOBAaHMM HX IIOJIOKEHHS B
Ilepnognueckoit cucreme xummueckux snemeHToB JI. M. MengaeneeBa u ctpoeHus aromoB. CTpoeHue
MeTaIoB. MeTanueckast CBsI3b M METaJUIMYECKasi KpUCTAJUIMYECKash PeIETKa. DINEKTPOXUMUYECKUH P
HarnpspKeHUH MeTauioB. du3ndyeckne W XUMHUYECKHE CBOWMCTBa MeTaioB. OOIME CrocoObl MOTYYCHHS
MeTaisioB. [loHsATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl (CTalb,
YyT'yH, JIOPATIOMUHUHN, OpOH32) U MX IPUMEHEHHUE B OBITY U MPOMBIIIEHHOCTH.



[Ilenounbie Metamibl: nojoxkeHue B llepuomnueckod cuctemMe XuUMHYECKUX dsemeHtoB [ M.
MenzeneeBa, CTpOEHUE HUX aTOMOB, HaxoxkJIeHue B mpupone. dusnueckue M XUMHUECKHE CBOMCTBa (Ha
npumepe HaTpus U Kayus). OKCHIBI U TUIPOKCUABI HATPUS U Kaius. [[puMeHeHne men0YHbIX METAIIIOB U UX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METaJUIBl MAarHWil M KajdblMil: mojoxkeHue B [lepuogumyeckoil cucreme
xumudeckux 35eMeHToB J1. 1. MenneneeBa, CTpoeHre X aTOMOB, HaxoJaeHue B pupoze. dusnveckue u
XUMUYECKHE CBOMCTBA MarHusi M Kaiblus. BaxHeimue coequHeHUs Kanblus (OKCUI, THAPOKCH]I, COJIH).
KéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHSI.

AmoMunnil: noynoxxenne B llepmoamueckoi cucreme xumuyeckux snemeHToB . M. Menpeneena,
CTpOCHHE aToMa, HaXOoXkIeHue B npupojae. Puznyeckue 1 XuMUUECKHe CBONCTBA atoMUHUSA. AMOTEepHbIE
CBOMCTBA OKCH/IA U TUJIPOKCHUIA AITFOMUHUSI.

Kenezo: monoxenue B Ilepuonnueckoit cucreme xumuueckux 3yemeHToB . M. Menneneesa,
CTPOEHHE aToMa, HaxoXkJeHue B mnpupone. dusmyeckne M XUMUYECKHE CBOMCTBa kene3a. OKCHpl,
ruapokcuibl u conu xxenesa (II) u xenesa (I11), ux cocras, cBoMCTBa U MOJTyUYEHUE.

Xumuueckuil Ixcnepumenm:

O3HAKOMIJICHHE C O0pa3laMH METaUIOB M CIUIaBOB, MX (DU3MUYSCKUMHU CBONCTBAMH, W3YUCHHE
pEe3yNbTaTOB KOPPO3UM METAIOB (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), OCOOEHHOCTEMH
B3aMMOJICHCTBHSI OKCHIA KaJbI[Msl M HATpUs C BOAOM (BO3MOXKHO HCIIOJIb30BAHHME BHEOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIBI, MMPOIECCa TOPEHHUS JKelie3a B KUCI0poae (BO3MOXKHO UCTIOIb30BaHUE
BHJIEOMATEPHAIIOB), IPU3HAKOB MMPOTEKAHUS KAU€CTBEHHBIX PEAKIIMN HA MOHBI: MAarHusl, KaJablKs, A TFOMUHHUS,
nuHKa, xxenesa (II) u xenesa (I1I), menu (I1), HabmroieHME U ONTUCAHUE TIPOLIECCOB OKPAIIMBAHUS TIJIaMEHU
MOHAMM HATpUs, Kaausd M Kalblus (BO3MOXKHO HCIIOJIb30BaHHWE BHUIEOMATEPHUAIOB), HCCIIEJOBaHHE
aM(}OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS U THAPOKCUIA IUHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 337124
1o TeMe «BaxkHenire MeTaibl U UX COCAUHEHUS.

XMMUA ¥ OKPYKAOIIAS cpeaa

BemiectBa 1 Matepuansl B MOBCEITHEBHOM KU3HU UeoBeKa. bezonacHoe UCronb30BaHNUE BEILIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBast moMOIs TPH XUMUUECKUX 05KOTaX U OTPABJICHHSIX.

XUMHUYECKOE 3arpsi3HCHHE OKPY’KAroIIeH cpenpl (mpenenbHas OMyCTUMas KOHIIGHTpAIlUs BEIECTB,
nanee — [1J1K). Ponb XxumMuu B perieHnu SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

n3yuyeHue o0pasioB MaTepuasioB (CTEKIIO, CIUIaBbl METAJUIOB, TOJIMMEPHBIE MATEPHUAIIBI).

Meoscnpeomemnule ceéa3u

Peanuzanus mMexnpeaMeTHbIX CBsS3€d NpU M3YYEHUHM XUMHHM B 9 Kjacce OCYIIECTBIISIETCS uepe3
HCIONIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHSATHH, TaK U TOHATUMN, SBISIFOIIMXCS CUCTEMHBIMH IS
OTJIETILHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTecTBEHHO-HAyYHbIE TIOHSTHS: HAY4YHBIM (DaKkT, rurmore3a, 3aKOH, TEOpHs, aHAIW3, CHHTE3,
KIacCupUKaIus, NEPUOAUYHOCTh, HAOIIOJCHUE, SKCICPUMEHT, MOACIUPOBAaHUE, H3MEPEHHUE, MO/IEIb,
SIBIICHUE, TAPHUKOBBIN Y (HEKT, TEXHOIOTUS, MaTePHUAITHI.

dusnka: maTepusi, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbI, PaTUOAKTUBHOCTb,
MOJIEKYJIa, DIEKTPUUECKUH 3apsifl, MPOBOAHUKH, TTOTYIIPOBOIHUKH, TUIICKTPUKHU, (POTOITIEMEHT, BEIIECTRO,
TeN0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, T'a3, pACTBOP, PACTBOPUMOCTD, KPUCTAJUTHUECKAs PEIIETKA,
CIUIaBbI, (pU3MYECKHE BEIMYWHBI, €IUHUIBI U3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3IIBI,
Connue.

buonorus:  ¢dortocuHTes, gpixaHue, Ouocdepa, DIKOCHUCTEMA, MHUHEpPAIbHBIC  YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHbIEC BEILIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MHHEPAIBI, TOPHBIE TOPO/IBI, TOJIE3HBIE NCKOMTaeMbIe, TOTLTUBO,
BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOTI'O OBIIET'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yIbTAThl OCBOSHHSI TPOrPaMMbI OCHOBHOT'O OOIIEr0 00pa30BaHMsI JOCTUTAIOTCS B XOIe
00y4YeHHUsI XUMUH B €IMHCTBE YYEOHON M BOCTIMTATENFHOMN JIEATEIILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH
POCCUHUCKUMHU COLIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPHUHITHIMH B OOIECTBE
MpaBWJIaMd M HOpPMamMH IMOBEACHUS M CHOCOOCTBYIOT TMpolleccaM CaMONO3HAHMsS, CaMOPa3BUTUA H
COLIMAIN3AIMN 00yYaroNXCs.

JIMYHOCTHBIE pE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS CHCTEMOMN
MO3UTUBHBIX [ICHHOCTHBIX OPUEHTAIIMI U pacIIUPEHHE ONbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
4acTHu:

1) naTpHOTHYECKOro0 BOCIIUTAHNS

[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, ICTOPHYECKOMY U HAYYHOMY HacJeIuIo,
MOHMMAHUS 3HAYEHUS XUMHUYECKOW HAyKH B JKM3HHU COBPEMEHHOr0 OOIeCTBa, CIIOCOOHOCTH BIAJIETh
JOCTOBEPHOI MH(OpMaILMel 0 epeIOBbIX JOCTIKEHUAX U OTKPBITUSX MUPOBON U OTEUECTBEHHOMN XUMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHUpa 1 OOIIECTBA;

2) rpa:kKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS O COIMANbHBIX HOPMAaxX M MpPaBHJIAX MEXKIWYHOCTHBIX OTHOLICHHH B KOJIJICKTHUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOH, yueOHOMCCIIeI0BATENbCKON, TBOPUECKON U
APYTUX BUAAX NESTEIHHOCTH, TOTOBHOCTH K pa3HOOOpA3HOW COBMECTHOH NIEATEIBHOCTH MIPH BHITIOJIHEHUH
y4eOHBIX, IO3HABATEIBHBIX 33]1a4, BHIIOJHEHUH XUMHUECKUX IKCTIEPUMEHTOB, CO3/IaHIH yUEOHBIX IPOCKTOB,
CTpeMJICHHSI K B3aUMOIIOHUMAaHHIO M B3aUMOIIOMOIIU B TIpOIlecce ITON yueOHOMN AeITeTbHOCTH, TOTOBHOCTH
OLIGHMBATh CBOE MOBEJACHHUE U TIOCTYIKU CBOUX TOBApHILEH C MO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MTOCIIEICTBUM MOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHYECKUE TMPEJICTABICHUS O BEIIECTBE M XWMHUYECKOW peakIMH, COOTBETCTBYIOIIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABISAIONIME OCHOBY /JIsi TIOHUMAHUS CYIIHOCTH HAy4YHOU
KapTUHBI MHpA, TPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHSI IPHPOJBI, B3aHMMOCBSI3SIX
YeJI0BeKa C MPUPOTHON CPEAOH, O POIIM XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEIH;

MO3HABATENIbHbIE MOTUBBI, HAIIPABICHHBIC HA MOJTYYEHHE HOBBIX 3HAHUHN MO0 XUMUU, HEOOXOAUMBIE JITIS
OOBsICHEHHsI HAOINIOIAaEMBIX TMPOIIECCOB W SIBICHHUH, MO3HABaTEeNbHOW, WHGOPMAIMOHHON M YHUTATEIbCKOU
KyJIbTYyphl, B TOM UYHCIICE HAaBBIKOB CAaMOCTOATENBbHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM
JUTEPATypPOi, JOCTYITHBIMA TEXHUIECKAMH CPEICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYeHHI0 M T[O3HaHMIO, JI0003HATEIbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHUIO, TPOEKTHOM U MCCIEAOBATEIbCKOM JEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTH U YPOBHS O0yUYESHHS B AaJbHEUIIIEM;

4) popMHupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHME IICHHOCTH J>XU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pOBbIO, YCTAaHOBKH Ha
3I0POBBI 00pa3 >KHW3HM, OCO3HAHUE IOCIEACTBUN M HENpPUATHE BPEAHBIX NPUBBIYEK (YHOTpeOICHHS
QJIKOTOJIs, HAPKOTUKOB, KypEHHUS ), HEOOXOAMMOCTH COOJIIOICHHSI IPABHIT O€30MACHOCTH MPU 0OpaIEHUH C
XUMHYECKUMH BEIICCTBAMH B OBITY M PEATbHOM KU3HU;

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEpeC K MPaKTHUECKOMY H3YyYEHHUIO Mpodeccuil M Tpyna pa3IMYHOIo pojia, yBaKE€HHE K TPYIY
pe3yabTaTtaM TPYIAOBOH NEeSITEILHOCTH, B TOM YUCIIE HA OCHOBE MTPUMEHEHHS IPEMETHBIX 3HAHUH 110 XUMHUH,
OCO3HAHHBI BBIOOP WHAWBUIYAIBHOW TPACKTOPHH TPOJOIDKEHUS 00pa3oBaHUS ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB M CHOCOOHOCTH K XHMHH, OOIINECTBEHHBIX WMHTEPECOB M MOTPEOHOCTEH, yCHENHOM
npoecCHOHANBHOM AESITENFHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHUW, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHanbHOM cpene;

6) 3K0JI0rM4YecKOro BOCIUTAHMS:

9KOJIOTMYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K IPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €€
CYIIECTBOBAHHMS, TOHUMAaHHWE IIEHHOCTH 370poBOoro u Oe3omacHoro oOpas3a »H3HH, OTBETCTBEHHOE



OTHOILIEHHE K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO, OCO3HAHKE IEHHOCTHU COOIIOICHUS
MpaBmJI OE30MIaCHOTO MOBEACHUS MPHU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUAX, YTPOXKAIOUIUX 3I0POBBIO
W KU3HU JTI0JICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHHSI, MTOJTydaeMbIC IPU U3YUYSCHUH XUMUH, JUTsI PEIICHUS 33]1a4, CBSI3aHHBIX
C OKpy>Xalolle NpUPOTHOM CpelloM, ISl TOBBIIIEHUS YPOBHS 3IKOJOTHMYECKON KYJIbTYPbI, OCO3HAHMUS
rI100aJIbHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM M MyTed UX pelIeHUs MOCPEICTBOM METOJ0B XUMHH,
9KOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJACTBOBAaThCS MM B IO3HABATEIbHON, KOMMYHMKATUBHOM M
COLIMAJIBHOM ITPaKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B coctaBe MeTanpeMeTHBIX pe3yIbTaTOB BBIICISIOT 3HAUUMBIE JIJIsI POPMUPOBAHUS MUPOBO33PEHUS
OOIIeHAyYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIUI, THUMOTEe3a, (akT, CUCTEMa, MPOIECC, IKCIEPUMEHT U
JPyTOE.), KOTOPBIC UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaX U MO3BOJISIOT HA OCHOBE
3HaHUUH U3 ATUX NpeaMeToB (OpPMHpPOBATH MPEACTABICHUE O LEIOCTHOW HAyyHOM KapTUHE MHpa, U
yHUBEpCcaJabHble yueOHblEe NeWCTBUs (TMO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYJSITHUBHbBIE), KOTOpHIC
obecrieunBaOT (OPMHUPOBAHHUE TOTOBHOCTH K CAMOCTOSITEIPHOMY IUIAHHPOBAHUIO M OCYIIECTBIICHHIO
y4eOHOU e TSIIEHOCTH.

Ilo3HaBaTebHbIE YHHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUSA

Ba3zoBble Jloruyeckue aeiicTBUS:

YMEHUS UCTIONBH30BATh MPUEMBI JIOTHUECKOTO MBIIIUICHHS TIPU OCBOCHUY 3HAHUM: PACKPBIBATH CMBICI
XUMHUYECKUX MOHATUM (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JIPYTHMHU
MOHSITUSIMH ), KICTIOIB30BATh MOHATHS 1151 OOBSICHEHUS OT/IEIbHBIX (DAKTOB U SBJICHH, BEIOUPATh OCHOBAHHUS
U KPUTEPUU 715 KIaccu(PUKay XMMHUUECKHUX BEIIECTB U XUMUYECKUX PEaKIuii, yCTaHABINBATh TPUUYUHHO-
CJICICTBEHHBIC CBS3M MEXIYy OOBEKTaMH H3Y4Y€HHUS, CTPOUTH JIOTHYECKHE PACCYX ACHHUS (MHIYKTUBHBIC,
NEAYKTUBHBIE, 110 aHAJIOTUH), JIeTIaTh BHIBOIBI U 3aKIIFOUCHHUS;

yMEHHE TPUMEHSATh B TMpolecce TMO3HAaHUS TMOHATHS (IpeaMEeTHble W MeTalpeIMEeTHbBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOEIH, UCIIOIb3yEeMbIe B XUMUU, PEOOPA30BBIBATH IIMPOKO MPUMEHSIEMbIE B
XUMHH MOJICTbHBIC MPEACTABICHUS — XUMHUYCCKUI 3HAK (CHMBOJI DJIEMEHTA), XUMHUYecKas Gopmyna u
ypaBHEHHWE XHMHYECKOW pEeakuu — TMPU PEIICHHH Yy4eOHO-TIO3HABATENbHBIX 3a/lad, C y4€TOM 3THX
MOJIETIbHBIX MPEACTABICHUHN BBIABIATH U XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKU U3y4aEeMbIX OOHEKTOB
— XUMHYECKHX BEIIeCTB M XHMHUYECKUX PEaKIil, BBIABIATH OOIIHE 3aKOHOMEPHOCTH, MPUYHHHO-
CJICICTBEHHBIC CBSI3U U TPOTUBOPEYHS B U3YYAEMBIX MTPOLIECCAX U SIBJICHUSX.

Ba3zoBble uccienoBarenbckue 1elicCTBUSA:

YMEHHUE MCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA IMO3HAHMS, a TAKKE B
KauyeCTBE OCHOBBI A1 (HOPMUPOBAHUS TUIIOTE3HI IO IPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYKJICHUM;

MpuoOpEeTEHUE OMBITA 0 MIAHUPOBAHUIO, OPTaHU3AINH U MPOBEJCHUIO YICHHUYECKUX SKCIICPUMEHTOB,
yMeHHe Ha0JII0/1aTh 32 X0JJ0M IIPOLecca, CaMOCTOSATENBHO IPOTHO3UPOBATh €r0 pe3yibTar, (POpMyIUpOBaTh
0000IIeHNsI W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOIO OIBITa, HCCIEAOBAHHUS, COCTABIATH OTUYET O
NpojieTaHHoM padore.

PabGora ¢ undpopmanmeii:

yMEHHE BBIOWpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH WHOOPMAIUIO PA3TUYHBIX BUAOB U (HOpPM
MPEJICTABICHUS, TOTYyYaeMyl0 W3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJSpHAsl JUTEpaTypa XUMHYECKOTO
COJZiepKaHusi, CIIpaBOYHBbIE MocoOus, pecypchl MHTepHeTa), KPUTHUECKH OILICHHWBATh MPOTHBOPEYHUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIHIo;

YMEHHE TPUMEHSTH pPa3IUYHbBIE METOABl M 3ampoChl TMPH TIOWCKE W OTOOpe HuHpOpMalUu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX [JIsi BBHINIOJHEHHs] Y4YeOHBIX U IMO3HABATENBHBIX 3a7ad
OmpefenéHHOr0  THUMa, NpUOOpeTeHHe OmbiTa B  O0NACTH  HMCMOJB30BaHHS  HMH(POpPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI, OBJIAJCHUE KYJIBTYPOU aKTUBHOTO MCIIOJI30BAHUS PA3TUYHBIX TTOMCKOBBIX
CHCTEM, CaMOCTOSITENIbHO BHIOMPATh ONTUMAIbHYIO (hOpMY IpeCcTaBlIeHUs: HHGOPMAIIUU U UILTIOCTPUPOBATH
peliaeMble 3aJaud  HECIIOKHBIMM ~CXeMaMH, JAuarpaMMamMiy, Jpyrumu Qopmamu rpaduku U UX
KOMOUWHAIIUSIMU;



yMEHHE HCIOJb30BaTh M aHAIM3HPOBATh B Ipollecce y4eOHOW M HCCIeI0BATEeNIbCKON N1eATeIbHOCTH
MHGOPMALIMI0O O BIMSHUM IPOMBIIIJICHHOCTH, CEJIbCKOIO XO3sIMCTBAa M TpaHCIOPTa HA COCTOSTHHE
OKpY>Karolle NPUPOJHOM CPEBI.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

YMEHHS 33/1aBaTh BONPOCHI (B XO€ rajora u (WIn) JUCKYCCUH) TIO CYIIECTBY 0OCYKIaeMOM TEMBI,
(bopMyIIHpPOBaTh CBOM MPEAJIOKEHUS OTHOCUTENIHHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4;

YMEHUSI TPEJICTABIATh TMOJYYEHHbIE pe3yJbTaThl MO3HABATEILHOM JIESITEIbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTax; JeNaTh MNPE3CHTAIMI0 PEe3yJIbTAaTOB BBIMOJHEHUS XHWMHUYECKOTO 3KCIEPUMEHTA
(J1abopaTOPHOTO OIBITA, TAOOPATOPHON PAOOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

yMEHHUSI Y4eOHOTrO COTpPYJHHYECTBA CO CBEpPCTHUKAMHU B COBMECTHOW IIO3HABaTENbHONH U
UCCIIEIOBATENILCKON JIEATEIILHOCTH TPHU PEHICHUH BO3HUKAIOIIUX TpoOJieM Ha OCHOBE yu€Ta 0OmIuX
WHTEPECOB ¥ COTIIACOBAHUS MO3UINH (00CYXKIeHUsI, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBID», KOOPAHHAIUS
COBMECTHBIX JEMCTBUIA, OTIpeieNIeHNe KPUTEPHUEB 110 OLIEHKE KaueCTBa BBIOJIHEHHOW paboThl U IPYTHUE).

PeryasiTuBHble YyHUBeEpCcaAJIbHbIE y4eOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO  OMPEAeNATh IeNd  JCATENbHOCTH, IJIAHUPOBAaTh, OCYIIECTBIITH,
KOHTPOJIUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JACSTEIBHOCTb, BBHIOMPATh HauOosee
s¢(deKkTuBHBIE CMOCOOBI pElIeHUs Y4eOHBIX M MO3HABATENbHBIX 3aJad, CAMOCTOSTENIBHO COCTABISITH WIIH
KOPPEKTUPOBATh MPEJIOKEHHBIA aNrOpPUTM ACHCTBUN NpPU BBHIMOJTHEHUU 33JaHUA C YYETOM IONTYYCHUS
HOBBIX 3HaHUH 00 U3y4aeMbIX 00bEKTaX — BEIIECTBAX M PEAKIIHMIX, OIICHUBATH COOTBETCTBUE MOJIYYCHHOTO
pe3yibTaTa 3asBIICHHOM €M, YMEHHE HCIOJIb30BaTh M AHAJIMU3UPOBATH KOHTEKCTHI, MpejiaracMmbie B
yCIIOBUM 33/IaHUH.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTAaTOB MO OCBOCHHIO OOS3aTENBHOTO COACPKaHWS, YCTAHOBIEHHOTO
naHHOM (enepanbHOM pabouel MpOrpaMMOM, BBIICISIOT: OCBOSHHBIE OOYYalOIIMMHCS HAy4YHBIC 3HAHUS,
YMEHHUSI U CIIOCOOBI AeUCTBUM, cienuduueckre A mpeaMeTHONH o01acTu «XUMHUsD, BUABI A€ATEIHLHOCTH 10
MOJTyYEHHUIO0 HOBOTO 3HAHUS, €T0 MHTEPIPETAIIUH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX
Y HOBBIX CUTYaIUsX.

K xonmy oOydenuss B 8 kijacce mpeamMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE OJDKHBI OTPaKkaTh
c(hOpMUPOBAHHOCTD Y O0YYAIOIINXCS YMEHUM:

*  pacKpbIBaTh CMBICI OCHOBHBIX XHMMUYECKHX IMOHSATHUH: aTOM, MOJIEKYJIa, XMMHUYECKUN 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIOXKHOE BEHIECTBO, CMECh (OJHOPOJHAS M HEOTHOPOJHAs), BaJCHTHOCTH,
OTHOCUTEJIbHASL AaTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J0Jii XUMHUYECKOTO JJIEMEHTa B COCIUHEHWH, MOJISIPHBIH OOBEM, OKCHJ, KHCIIOTa,
OCHOBaHHE, COJIb, JJCKTPOOTPHUIATEIHPHOCTh, CTENEHb OKHUCJICHHS, XUMHYECKas peaKIus,
KIacCUpUKalus peakluid: peakiuu COCTUHEHHS, PEaKIMH Pa3lIOoKEHHs, PEaKIMH 3aMelIeHHUs,
peakiuu oOMeHa, 2K30- U DHIOTEPMUYECKHE PEaKIUH, TeIUIoBOi 3((eKT peakiuu, sapo aroma,
AJICKTPOHHBINA CJIOW aTOMa, aTOMHash OpOWTallb, PaAUyC aTOMa, XMMHYECKas CBs3b, MOJSPHAS H
HETIOJISIpHAsl KOBAJICHTHAsl CBSI3b, MOHHAS CBsI3b, WOH, KATHOH, aHWOH, PAacTBOP, MaccoBas IOJIs
BelecTBa (MPOLEHTHAS KOHIIGHTPAIIHs) B PACTBOPE;

*  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MMOHSATUI U IPUMEHSTh 9TH MOHSATHUS TIPU
OMMCAaHUM BEIIECTB U UX MPEBPAIICHUII;

* HUCHOJB30BaTh XHMHYECKYI0 CHUMBOJIUKY JUIS COCTaBIEHUS (OPMYJ BELIECTB M YpaBHEHHIA
XUMHYECKUX PEAKIIU;

* ONpEAeNATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, CTCTICHb OKHCIICHHS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K OMPEICIEHHOMY Kiaccy
COCTMHEHHM 10 (HopMyJiaM, BUJ XUMHYECKOU CBsI3U (KOBaJIEHTHAsI M MOHHAS) B HEOPTAaHUIECKUX
COCTMHCHMUSIX;

* packpeiBath cmbicia [lepuonnueckoro 3akoHa JI. M. MenzgeneeBa: 1eMOHCTpHUPOBATh NOHUMAHHUE
MEePUOANYECKON 3aBHCHUMOCTH CBOWCTB XUMHYECKMX JJIEMEHTOB OT HX TIOJIOKEHUS B



Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHUS! MACChI BEIIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YU€HUs, 3aKOHa ABOTaJpo;

ONMCBHIBaTh M XapaKTepu3oBaTh TaOnu4Hylo ¢opmy Ilepuoandeckoit cUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3INyaTh MOHATHUS «TJIaBHAs moarpymnmna (A-rpymnmna)» u «mnodounas noarpymnmna (b-
TpYIIa)», Majble U OONbIINE EPUOJIBI, COOTHOCUTH 0003HAYEHUS, KOTOPBIE HMEIOTCS B TaOJIUIIE
«Ilepuonnyeckas cucrema xumuuyeckux osiaemeHtoB JI. M. MennaeneeBa» ¢ 4HMCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHUS aTOMOB XUMHUUYECKUX JIEMEHTOB (COCTaB U 3apsj Apa, o0lee Yucio
3JIEKTPOHOB U PACIIPENETICHHUE X 10 JIEKTPOHHBIM CIIOSIM);

KJaccu(UIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XMMUYECKHE PeaKLUH (110
YHCITY ¥ COCTAaBY YYaCTBYIOLIUX B PEaKIH BEUIECTB, 110 TEIUIOBOMY 3D (DeKTy);

XapakTepu30BaTh (OMUCHIBATh) OOILIME XMMHYECKHE CBOMCTBAa BEIIECTB DPA3JIMYHBIX KJIAcCOB,
MOJTBEPK/1asi OMUCAHNE TIPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX
peakuuii;

IIPOTHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTaBa, BO3MOYKHOCTH
IPOTEKaHUs XUMUYECKUX MTPEBPAILEHUH B PA3JIMYHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCHUTEIBbHYIO MOJIEKYJIIPHYI0 M MOJIIPHYIO MaccChl BEILECTB, MAacCOBYIO JIO0JIO
XMMHUYECKOI0 3JIeMEeHTa MO0 (GopMyse COECIUHEHHUS, MAacCOBYIO JONI0 BeELIECTBa B PaCTBOpE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUUYECKON peakuH;

IIPUMEHSATh OCHOBHBIE ONEpAIMM MBICIUTEIBHON NEATEIbHOCTH — aHAIW3 U CHHTE3, CPABHEHHUE,
0000111eHe, cCUCTeMaTH3allHI0, KIacCU(BUKALNIO, BBISIBICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3€H —
IUTSL U3yYCHHS CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIHiA, €CTECTBEHHO-HAYYHBIE METO bl TO3HAHUS
— HaOII0IeHNE, U3MEPEHNE, MOJIEITMPOBAHHE, IKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH);

ClIeZIOBaTh IpPaBUJIaM IOJb30BAHUS XMMHMYECKOH MOCYAOH M JabopaTOpHBIM 00OpYylIOBaHHEM, a
TaK)Ke IMpaBUIaM OOpaIEHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLMSIMU I10 BBIITOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJXYYEHUIO M COOMpPaHMIO Tra3000pa3HBbIX BEIECTB
(BomopoAa M KHCIOpOJa), HPUTOTOBIEHHUIO PACTBOPOB C OIpPEAeTIEHHOM MaccoBOM Jojei
pacTBOPEHHOIO  BEILLECTBA, IUIAHUPOBAaTh U TMPOBOJAUTH XMMHMUYECKHE HKCIEPUMEHTHI 110
pacro3HaBaHMIO PACTBOPOB IIEI0YEH U KHCIOT € TIOMOIIBIO HHIUKATOPOB (JakMyc, peHondTaienH,
METHJIOPAHX U JPYyTHE).

K xoniy oOyueHus B 9 Kjacce npeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)aTb
c(OPMHPOBAHHOCTH Y OOYUAFOIIUXCST YMEHHIA:

PacCKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMHUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIA, HOH,
KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIECHTHOCTB, 3JIEKTPOOTPULIATEIBHOCTD,
CTEINeHb OKUCIIEHUS, XUMUYECKasl PeaKlys, XMMHUUECKas CBsI3b, TEIIOBOM 3(peKT peakunu, Mob,
MOJISIPHBIH 00BEM, PacTBOp, IMEKTPOIMTHI, HEINEKTPOIMUTHI, HICKTPOJUTHUECKAs JUCCOLMALUS,
peaKkuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOEe PaBHOBECHE, OOpaThMble M HEOOpaTHMBbIC
pEeaKIMK, OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHHUE

U BOCCTAHOBJICHHE, AJUIOTPONHsA, aM(OTEPHOCTb, XUMHYECKas CBS3b (KOBaJCHTHAs, WOHHA,
MeTaJuInYecKas ), KpUCTaJUInYecKas peéTka, Koppo3usi MeTaIoB, CIUIABbl, CKOPOCTh XUMHUECKON
peakuuu, npeaenbHo qonycrtumas konuentpanus [1/IK Bemecrtsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI U IPUMEHSTh 3TH MOHATHUS TIPU
ONMCAHUM BEIIECTB U UX MIPEBPAIICHMUII;

UCIOJb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIsI COCTaBJI€HUS (OPMYyJT BELIECTB U ypaBHEHHI
XUMHUYECKUX PEAKIUI;

ONpENENATh BAJICHTHOCTh W CTENEHb OKHUCICHHMS XWMHUYECKHX DJJIEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa, IPHHAUICKHOCTH BEILECTB K ONPENEICHHOMY KJIACCy COCOUHEHHH I10
¢dbopMyniaM, BUJ XUMHUYECKOM CBA3M (KOBaJEHTHAs, MOHHAs, METAJJIMYecKas) B HEOPraHUYECKHX
COCMHEHMSX, 3apsj] MOHA MO0 XMMHUYECKOH (opmyse, Xapakrep Cpeibl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKA KOHKPETHOIO BEIECTBA;



packpsiBaTh cMmbici Ilepuogmueckoro 3akona [[. M. MeHneneeBa M JAEMOHCTPUPOBATH €ro
MOHMMAaHUE: ONHUCHIBaTh W XapakTepu3oBaTh TaOnuuHyio ¢opmy Ilepuonnyeckoil cucteMsl
XUMHUYECKUX BJIEMEHTOB: pa3finyaTh MOHATHUSA «IJaBHas moarpynmna (A-rpymnma)» U «mnoOouHas
noarpynna (b-rpymma)», manbie ¥ OOJBIINE MEPUOIBI, COOTHOCUTH O0O3HAYCHHUS, KOTOPHIE
UMEIOTCS B TEPHUOJAMYECKON Ta0nHie, C YUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX PJIEMEHTOB (COCTaB U 3apsia Aapa, o0IIee YUCIO 3JIEKTPOHOB U paclpeesieHUue Ux 1o
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB U UX
COCIMHEHHI B MpeiesiaX MaJIbIX MIEPHOJIOB U TJIABHBIX MOJTPYIII ¢ YYETOM CTPOSHUS X aTOMOB;
KJIACCU(PUITMPOBATH XUMUIECKUE ITIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKHE PEAKITUH (110
YHUCIy U COCTaBy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3 (deKTy, Mo HW3MEHECHHUIO
CTCTICHEW OKUCIICHUSI XHMHUYECKUX JICMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CHEHU(PUICCKHEC XUMHUYECKHE CBOWCTBA MPOCTHIX H
CIIOKHBIX BEIIECTB, MOJTBEPKIasi OMUCAHHE MPUMEpPAMU MOJICKYJSIPHBIX U HOHHBIX YPaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIIHIA;

COCTaBJISITh YPaBHEHHUsI SJICKTPOIUTUYECKON TUCCOLMAIIUU KUCIIOT, IEI0YeH U COJIeil, MOJIHbIE U
COKpalIéHHbIE YpaBHEHHS PEaKIMil MOHHOTO OOMEHa, ypaBHEHUS peaklUd, MOATBEPKAAIOIINUX
CYIIECTBOBAHNE TEHETHYECKON CBSI3U MEXK/Iy BEIIECTBAMU PA3IMUHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTH OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMNA TTOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEeaKIN;

MIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MIX CTPOCHHSI, BO3MOKHOCTH IPOTCKAHHUS
XUMHYECKHX MPEBPAIICHUHN B Pa3IMIHBIX YCIOBUSX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMUYECKOTO D3JIeMEHTa MO (OpMyJie COCTUHEHHS, MAacCOBYIO JONIO BEIIECTBa B PACTBOPE,
MIPOBOAMTH PACUETHI IO YPABHCHUIO XUMUICCKOU PEAKITHH,

coOMI0aTh TpaBUiia TMOJB30BAHMUS XMUMHUYECKON IMOCYI0M U J1abOpaTopHBIM 00OpYIOBaHHEM, a
TaKk)Ke MpaBuja OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITOIHEHUIO
1abOpPaTOPHBIX XUMHUYECKHX OMNBITOB MO TMONYYEHHIO M COOMpPaHHI0 Ta3000pa3HBbIX BEIIECTB
(aMMMaKa 1 yTIeKUCiIoro rasa);

MIPOBOJIMTH PEAKITUH, ITOATBEPIKIAIONINE KAYSCTBCHHBIN COCTAB Pa3IMYHBIX BEIIECTB: pAaCIO3HABATh
OTIBITHBIM MYTEM XJIOPHUI-, OPOMHUI-, HOIUI-, KapOoHaT-, pocdar-, cunukar-, cyabdar-, THIPOKCHI-
WOHBI, KATHOHBI aMMOHHUS ¥ HOHBI U3yYCHHBIX METAJIIIOB, IPUCYTCTBYIOIIUE B BOJIHBIX PacTBOPAX
HEOPraHMYECKUX BEIECTB;

MPUMEHSTh OCHOBHBIE OIMEpAIlM MBICIUTENBHON NESTENbHOCTH — aHAIM3 U CHHTE3, CPaBHEHHE,
0000111eHIe, CUCTEeMAaTHU3alluI0, BBISIBICHUE MPUYMHHO-CICACTBEHHBIX CBA3€H — ISl M3YYECHHUS
CBOMCTB BEUIECTB W XHUMHUYECKUX pEaKIUil, eCTEeCTBEHHO-HAYYHbIE METOJbl TO3HAHUA —
HaOJI0IeHNE, N3MEPEHNE, MOJISITUPOBAaHUE, IKCIICPUMEHT (peabHBIN H MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoiunyecTBo yacoB JJIeKTPOHHBIE
Ne HaumenoBanue
(undposbie)
n/ pa3JieJioB H TEM Bcer Konrpoubsnsl | IIpakruyecku
o0pa3oBaTe/ibHbIE
n NporpamMmsl 0 e padoThl e padoTsI
pecypcsl

Pasznea 1. [lepBoHaya/ibHbIe XUMUYECKUE TOHATHS

1.1

XUMUS — BaKHaS
bubmuoreka [JOK

5 2 https://m.edsoo.ru/7f41837
c

00J1acTh

€CTCCTBO3HAHUA U

MPaKTUYECKOU




ACATCIIBHOCTHU
YCJIO0BCKa

BemiectBa u bu6mmoreka [IOK
1.2 XAMHAYECKHE 15 1 https://m.edsoo.ru/7f41837
peakuuu C
Hroro no pazneny 20

Pa3znes 2. BaxkHeiinue npeacraBuTe/ M HEOPraHMYeCKUX BelleCTB

Bo3znyx. Kucnopoa.
2.1 [TonsiTre 06 6
OKCHJIax

bubmuorexa [JOK
https://m.edsoo.ru/7f41837

C

Bognopon. Ilonsarue
2.2 0 KHCJIOTax U 8 1
COJISIX

Bopa. PactBopsl.
2.3 Ilonsatue 00 5 1 1
OCHOBAHUSIX

OCHOBHBIE KJIACCHI

2.4 HEOPraHUYeCKuX 11 1 1
COCTUHEHUN
Hroro no pazneny 30

Bbubmuoreka [JOK
https://m.edsoo.ru/7f41837
c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837
Cc

Pa3znen 3. llepuoaudeckuii 3axon u [lepnoanyeckas cucremMa XuMudeckux 3jiementon . U.
MenaeneeBa. CTpoeHue aToMOB. XUMHYECKAasl CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbLHbIE

peaxkiun

[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
31 cucrema 7
XUMHYECKHUX
anemenTtoB Jl. U.
Menpeneesa.

Crtpoenue atoma

XUMHYECKas CBA3b.

bubmuorexa [JOK
https://m.edsoo.ru/7f41837
c

OKucauTeapHO- bubmorexa HOK
3.2 8 2 https://m.edsoo.ru/7f41837
BOCCTAaHOBUTEIIHHBI
¢ peaKiuu €
bu6muoreka [JOK
Hroro no pazaeny 15 https://m.edsoo.ru/7f41837
Y
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837
Y
OBIIEE KOJIMYECTBO
YACOB I10 68 5 5

ITPOTPAMME




9 KJIACC

KosnuyectBo yacos DJIEKTPOHHbBIE
Ne HavumeHnoBanue
(uu¢posbie)
n/ | pasiesioB M TeM Becer  Konrpoanuel = IlpakTHuecku
oOpa3oBaTejibHbIE
n NporpamMmbl 0 € padoThl e padoThbI
pecypchl
Pa3nea 1. BemecTBO U XMMHYeCKHE PeaKIIUH
[ToBTOpEHME N
yIIIyOJICHHE bubmmoreka [JOK
1.1 3HAaHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a63
paznenoB Kypca 8 6
KJiacca
Octosrbre bubmmoreka [JOK
1.2 JAROHOMEPHOGTH 4 https://m.edsoo.ru/7f41a63
XUMHUYCCKUX 6
peakuuit -
DNEeKTPOIUTHYECKA
ST MACCOLIMALIUS. bubnuoreka [JOK
1.3 XUMHYECKUE 8 1 1 https://m.edsoo.ru/7f41a63
peakuuu B 6
pacTBopax
Hroro no pazneny 17
Pa3zgen 2. HeMeTa/JIBI M X COeANHECHUS
OO6mas
XapaKTEPUCTUKA bu6muoreka [IOK
2.1 XUMHUUYECKUX 4 1 https://m.edsoo.ru/7f41a63
aneMeHToB VIIA- 6
rpynmnsl. [anorenst
O6mas
Xapawtepuotid bubmumoreka [IOK
2.2 XAMIACCIIX 6 https://m.edsoo.ru/7f41a63
aneMeHToB VIA- 6
rpynmsl. Cepa u eé -
COCTMHECHHUSI
O6mas
XapaKTepUCTUKA
XUMHYECKHX bu6nuoreka [JOK
2.3 anemMeHToB VA- 7 1 https://m.edsoo.ru/7f41a63
rpymmsl. A3oT, 6
dbochop u ux
COCTMHECHHS
OO6mas
XapaKTEPUCTUKA bu6muoteka LHIOK
2.4 XUMHUYECKUX 8 1 2 https://m.edsoo.ru/7f41a63

anemeHToB [VA-
rpynmnsl. YTiaepoa u

6




KPEMHHH U UX
COCIIMHEHHUS

Hroro no pazaeny

25

Pa3zgea 3. MeTa/sIbI M UX COCAUHECHUS

OO01mue cBoiicTBa

bu6nmoreka [JOK

3.1 4 https://m.edsoo.ru/7f41a63
METaJJIOB 6
Baxueiimme Bbubnuorexa [JOK
3.2 METaJIIBI U UX 16 1 2 https://m.edsoo.ru/7f41a63
COETUHEHUSA 6
Hroro no pazaeny 20
Pasnen 4. Xumus u oxkpy:xaiomas cpeaa
BemiectBa u bubnmoreka [JOK
4.1 MaTrepuabl B 3 https://m.edsoo.ru/7f41a63
KH3HU 4eJI0BEKa 6
Hroro no pazneny 3
bubmuoreka [JOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBILIEE KOJIMYECTBO
YACOB I10 68 4 7
I[TPOTPAMME
MNOYPOYHOE IIJIAHUPOBAHUE
8 KUIACC
N KosauuyecTBo 4yacoB DJIeKTPOHHbIE
11/- Tema ypoka Bee KonTpo.s IpakTHuec wsysen nudposbie
I ro HbIe KHe o0pa3oBaTejibHbIE
padoThI padoThI pecypcel
[Ipeamer xumun.
PolE XM B bu6muoteka LIOK
1 - 1 https://m.edsoo.ru/ff0
d210¢c
Tena u BeliecTa
ITonsTHE O MeTOmAX bubmorexa [OK
2 HOBHANS B XM 1 https://m.edsoo.ru/ff0
d227e
IIpakTrueckas
pabota Ne 1
«IIpaBwmiia paboThI B bubnuoteka [JOK
3 nabopaTopuu u 1 https://m.edsoo.ru/ff0
pUEMBI OOpaIIeHHs d23dc
¢ J1abOpaTOPHBIM
000pyTOBaHUEM




YucTele BellecTBa U

bubnuoreka [JOK

4 cmecu. CriocoObl https://m.edsoo.ru/ff0
pazzeneHust cmecei d26¢ca
[IpakTnueckas
E;ics);:i;{ie bubmuoreka [JOK
5 eMeceit (Ha npuMepe https://m.edsoo.ru/ff0
d28c8
OYHCTKH
MTOBAPEHHOM COJIM)»
bubmuoreka [JOK
6 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0
d2abe
XuUMHYECKHE
3JIEMEHTBI. 3HAKU bubmuoreka [JOK
7 (CHMBOJIBI) https://m.edsoo.ru/ff0
XAMHYECKHAX d2be8
3JIEMCHTOB
Mpoctsie i bubnuoreka [JOK
8 https://m.edsoo.ru/ff0
CJIOXKHBIC BEIIECTBA
d2a6c
ATOMHO- bubnmnorexa [JOK
9 MOJICKYJISIPHOE https://m.edsoo.ru/ff0
YYCHHE d2d50
3aKOH MOCTOSHCTBA
COCTaBa BEIICCTB.
XuMuaeckas bubmuoreka [JOK
10 dbopmya. https://m.edsoo.ru/ff0
BaneHnTHOCTD d2eae
ATOMOB XHMHYECKHX
3JIEMCHTOB
OtHocuTenbHas
aToMHas mMacca. bubmmoreka [JOK
11 OrtHocuTenbHas https://m.edsoo.ru/ff0
MOJIEKYJIsIpHast d323c
Macca
MaccoBas gois
bubnuoreka [JOK
12 :::ﬁl:;f;zm https://m.edsoo.ru/ff0
d350¢
COCIMHCHHH
KomnunuectBo bubnuoreka [JOK
13 BemecTsa. MoJib. https://m.edsoo.ru/ff0
MonsipHast Mmacca d5230
duzndeckue u but6mmoreka [JOK
14 XUMHYECKHE https://m.edsoo.ru/ff0
SIBJICHUA. d37fa




XuMuyeckas
peaxkuus

[Ipusnaku u

YCIIOBHS bubnuoteka [[OK
15 MIPOTEKaHUS https://m.edsoo.ru/ff0
XUMHYECKUX d3al6
peakuui
3aKOH COXpaHCHHUS BuGnmorexa OK
16 ;21(1:\;;{12(6:?;:“. https://m.edsoo.ru/ff0
d3b88
ypaBHEHHS
Brruucnenus
KOJIMYECTBA, MACChI BuGmorexa [OK
17 ;;16}:;;3;? https://m.edsoo.ru/ff0
XUMHYECKHX d5708
peaxkuuii
Knaccudukanus
XUMUYECKUX
peaxkuui bu6mmoreka [IOK
18 (coenuHeHwMH, https://m.edsoo.ru/ff0
pasoXKeHHUs, d3f34
3aMeICHHS,
oOMeHa)
M. B. JlomoHOCOB
 YHeHRIT bubnmnorexa [IOK
19 f)ng) Igﬁg;;ill/:r https://m.edsoo.ru/ff0
d40c4
CUCTEMATU3ALIHS
3HaHUM
KoHntponbnas
pabota Nel o teme bu6mmorexa [IOK
20 «BemecTBa u https://m.edsoo.ru/ff0
XUMHYECKHE d4290
peaKImm
Bozmyx — cmech
razoB. CocrtaB Bumorexa LJOK
21 Bo3ayxa. Kucropon https://m.edsoo.ru/ff0
— BJIEMEHT U d448e
MIPOCTOE BEUIECTBO.
O3oH
du3nueckue u
XHMHYECKHE bubnuoreka [JOK
22 CBOMCTBA KHCIIOPOJa https://m.edsoo.ru/ff0
(peakuuu d4614

OKHCIICHHUS,




ropenue). [lonstue
00 okcumax

Croco0Os1
TOJTyYICHUS
KHCIIOpOJia B

bubnuoreka [JOK

23 nabopaTopuu U https://m.edsoo.ru/ff0
MPOMBIIIIICHHOCTH. d497a
IIpumeHeHne
KHCIIOpOJa
TemnoBoit a3 ekt
XUMUYECKOU
peaKIHH, MOHSATHE O bu6nuoreka [JOK
24 TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0
ypaBHEHUH, 9K30- U d4790
SHIOTEPMUYECKHUX
peaKImsIX
TorumBo (HedTH,
;Z?g;;;‘:jm' bubmmoreka IIOK
25 BOBIYXa, CTIOCOGEL https://m.edsoo.ru/ff0
’ d4cda
ero
MPEAOTBPAIIECHUS
[IpakTnueckas
pabota Ne 3 o Teme
«Ilomyuenue u bu6nuoreka [IOK
26 cobupanue https://m.edsoo.ru/ff0
KHCJIOPO/Ia, d4ae2
W3YYCHHE €ro
CBOWCTBY
Boxopon —
3JIEMEHT U POCTOE bu6muorexa [IOK
27 BEIIECTBO. https://m.edsoo.ru/ff0
Haxoxneunune B d4ddo
pupoIe
duznyueckue u
XUMHUYECKHE bubnuoreka [JOK
28 CBOWCTBA BOAOPO/A. https://m.edsoo.ru/ff0
[Ipumenenue d4ddo
BOJIOpOAA
HoHsTHE o bubmuoreka [JOK
29 HCIOTAX H COMAX https://m.edsoo.ru/ff0
d50d2
Criocobe: bubmoreka [JOK
30 HOMyHEHT https://m.edsoo.ru/ff0
BOZOPOJA B

nabopaTtopuun

d4ddo




IIpakTnueckas
pabota Ne 4 o Teme
«Ilomyuenue u

bubnuoreka [JOK

31 cobupatme https://m.edsoo.ru/ff0
d4f42
BOJIOPOJIa, U3YUYCHHE
€ro CBOMCTBY
ModsipHbIii 00bEM bubmmoreka [IOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0
ABoraapo d542e
Brrunciaenus
00BEMa, KOJIUIECTBA
BEIIECTBA rasa 1o bubmuoreka [JOK
33 €r0 U3BECTHOMY https://m.edsoo.ru/ff0
KOJIMUYECTBY d55a0
BEILECTBA WU
00BEMY
Brruncienus
00BEMOB Ta30B 110 BuGmorexa LIOK
34 YPABHCHHIO https://m.edsoo.ru/ff0
peakiuu Ha"OCHOBe 45708
3aK0Ha 00BEMHBIX
OTHOIICHUN Ta30B
duszndeckne u bub6mmorexa [IOK
35 XUMHYECKHE https://m.edsoo.ru/ff0
CBOMCTBA BOJbI d587a
CocraB OCHOBaHUH. bubmuoreka [JOK
36 [Tonstue 00 https://m.edsoo.ru/ff0
WHINKATOpaX d59e2
Bona xak
PacTBOPUTEIT.
Hacenerrxie 1 bubmuoreka [JOK
37 HEHACHIIICHIbIC https://m.edsoo.ru/ff0
PacTBOPBL. d5b40
MaccoBas nonsa
BEILIECTBA B
pacTBope
[IpakTnueckas
pabota Ne 5 o Teme
«IIpurorosienue Butmiorexa LIOK
38 EiCTBop(,)_B © . https://m.edsoo.ru/ff0
penemiHHOH ) d5eba
MaccoBOH AoJei
PacTBOPEHHOTO
BEILIECTBAY
KoHTposHas bubmuoreka [JOK
39 https://m.edsoo.ru/ff0

pabota Ne2 o teme

d6342




«Kucnopon.
Bonopoa. Boga»

OKCI/II[BII COCTaB,

bu6nuoreka [JOK

40 KJ1accuukanms, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e
[Tonyuenue u
XUMHYECKHE
CBOMCTBa bub6nmoreka [JOK
41 KHCJIOTHBIX, https://m.edsoo.ru/ff0
OCHOBHEIX U d664e
aM(OTEepHBIX
OKCHJIOB
OcHOBaHHS: COCTaB, bu6nmoreka [JOK
42 KJ1accuukanms, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d67ca
Honysenue bubmuoreka [JOK
43 XHMUH Heckue https://m.edsoo.ru/ff0
CBOMCTBA ) d67ca
OCHOBaHMI
Kucnotsl: cocTas, bubmmoreka [JOK
44 KJ1accuukanms, https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
[Tonyuenue u bubmuorexa [JOK
45 XUMHYECKHE https://m.edsoo.ru/ff0
CBOMCTBA KUCIIOT dfee2
Conu (cpemanue):
HOMEHICIATYPA, bubmmoreka [IOK
CITOCOOBI
46 — https://m.edsoo.ru/00a
’ d9474
XUMUYCCKHE
CBOICTBa
[IpakTnueckas
pabota Ne 6.
Pewerie bubmuoreka [JOK
47 IKCHIEPHMEHTATBHA https://m.edsoo.ru/00a
X 3a7a4 110 TeMe d9b7c
«OCHOBHBIE KJIACChI
HEOPTaHMYECKUX
COCTUHEHUI
I'eHeTnueckas cBsI3b BuGmorexa LOK
48 g::fny Kaccamt https://m.edsoo.ru/00a
pFaHI/I‘-IEiCKI/IX 49250
COCTMHCHHIM
O06001IeHNEe 1 but6mmoreka [{OK
49 CUCTEMaTHU3AIIHS https://m.edsoo.ru/00a
3HaHUI d9cb2




KonTponbHas
pabota Ne3 o Teme

bubnuoreka [JOK

50 "OCHOBHBIC KJIACChI https://m.edsoo.ru/00a
HEOPTraHUYECKHUX d9ela
coenuHeHM"
IIepBble ONBITKU
Kacenuianum bubmuoreka [JOK
51 XAMHHACCIIX https://m.edsoo.ru/00a
3JICMEHTOB. d9fta
[TonsiTHe o rpymmax
CXOJIHBIX DJICMEHTOB
[Tepuoanueckuit
3aKOH U
[Tepuoanueckas bubnuoreka [JOK
52 cucrema https://m.edsoo.ru/00a
XUMHYECKUX da52c¢
anementoB /l. W.
MeneneeBa
Tlepuosi, rpymms: bubnuoreka [JOK
53 ’ ’ https://m.edsoo.ru/00a
MTOATPYTIITBI das2e
CrtpoeHue aTOMOB. bubmmoreka [JOK
54 CocTaB aTOMHBIX https://m.edsoo.ru/00a
snep. U3oTombl da342
Crpoenue
AIEKTPOHHBIX
000JI09€K aTOMOB bubmmoreka [JOK
55 3JIEMCHTOB https://m.edsoo.ru/00a
[Tepuoamnueckoii dabbc
cuctemsl /1. U.
MeHaeneeBa
XapakTepucruka
XUMHYCCKOTO
3JIEMEHTA MO €TO bubmmoreka [JOK
56 TTOJIOXKEHUIO B https://m.edsoo.ru/00a
[lepuoanueckoii da824
cucteme /J[. 1.
Menneneena
3HaucHUE
IIepuonnueckoro
3aKoHa At bu6nuoreka [JOK
57 PASBITITL HayKit 1 https://m.edsoo.ru/00a

npaktuku. 1. 1.
Menpeneens —
Y4E€HBIH, Iearor u
TrpaKJIaHUH

da96e




Pe3epBHbIii ypoK.
Oo6o00mieHue u

CUCTEMaTHU3AIIH bubmmoreka [JOK
58 3HAHUH / https://m.edsoo.ru/00a
Bcepoccutickas db33¢
MPOBEPOYHAs
pabora
Konrposbnas
pabota Ne4 o Teme
«CtpoeHnue aroma. bubmmoreka [JOK
59 XuMUYecKast CBSI3b» https://m.edsoo.ru/00a
/ Beepoccuiickas db486
MpOBEepOYHas
pabota
DIEeKTPOOTPHUIIATETH BuGmorexa LIOK
60 HOCTD GTOMOB https://m.edsoo.ru/00a
XUMHYECKHUX daab8
3JIEMCHTOB
MomHas bubnuoreka [JOK
61 https://m.edsoo.ru/00a
XUMHYECKas CBS3b dac34
Kosanentnas bubmuoreka [JOK
62 TOJIIpHAs https://m.edsoo.ru/00a
XHMHUYECKasl CBI3b daab8
KoBanentnas bubmmorexa [IOK
63 HETOJISIpHAS https://m.edsoo.ru/00a
XAMHYECKasl CBI3b daab8
bu6nuoreka [JOK
64 CreneHb OKUCIICHUS https://m.edsoo.ru/00a
dae28
OKucauTeapHO- bubmuoreka [JOK
65 BOCCTaHOBUTEIIbHBIC https://m.edsoo.ru/00a
peaKIuu db076
S but6mmoreka [{OK
66 BOCCTAHOBHTEIN https://m.edsoo.ru/00a
db076
Pe3epBHbIii ypoK.
Obobmernc i Bu6miorexa LIOK
67 gz:;;ga;iiﬁf: https://m.edsoo.ru/00a
d9cb2
«CTpoenue aToma.
XHUMHUYECKasl CBA3b)
gegjg;‘lizeyg‘m' Bu6miorexa [TOK
68 https://m.edsoo.ru/ff0
CUCTEMaTHU3AIIHS

3HAHUH

d6lcé




OBIIEE KOJIMYECTBO

snemeHToB . H.
Meunpeneena

3aKOHOMEPHOCTH
B U3MEHEHUH
CBOMCTB
XAMHYECKHUX
2JIEMEHTOB
MIEPBBIX TPEX
MIEpPUOJIOB
Knaccudukanus
¥ HOMEHKJIaTypa
HEOPTraHUYECKUX
BEIICCTB

Bungsr
XUMHUYECKOU
CBSI3H U THIIBI
KpUCTAJUIMYECKHU
X PEIETOK

KonTtponbsHas
pabota Nel 1o
TeEME
«IToBTOpEHUE N
yriayOnenue
3HAHUHI
OCHOBHBIX
pas3zaenoB Kypca 8

YACOB 110 68 5 4
I[TPOT'PAMME
9 KJIACC
No KosauuecTBo yacoB Nara DJIEKTPOHHBIE
nupposeie
n/  Tema ypoka Bce | Konrpoann = Ilpaktnuec = H3y4eH
o0pa3oBaTe/ibHbIE
n ro ble padoThI KHe padorpl | HA
pecypcsbl
[Tepuoanueckuit
3aKOH.
[lepuonuueckas bubnmoreka [JOK
cucreMa 1 https://m.edsoo.ru/00a
XUMUYECKHUX db59e¢

bu6nmoreka [JOK
https://m.edsoo.ru/00a
db6b6

bubmuorexa [JOK
https://m.edsoo.ru/00a
db7e2

bu6nmuoreka [JOK
https://m.edsoo.ru/00a
dbac6

NpU3HAKaM

KJ1accay
Knaccuduxanus

XUMHUYECKHUX bu6mmoreka [IOK
peaKIuii mo 1 https://m.edsoo.ru/00a
Pa3TUIHBIM dbcb0




Ilousartue o

OU Mccoranuu

CKOPOCTH
NXHUMIICCKOH bubmuorexa [JOK
7 PEaRIiH. 1 https://m.edsoo.ru/00a
[Tonsitre 0
dbe9a
TOMOTEHHBIX U
IeTePOreHHBIX
peaxIusax
[TonsiTre 0
XUMHUYECKOM
PaBHOBECHH.
®DakTophl,
BIIMSIIOIIYC Ha Bbu6nmuoreka [JOK
8 CKOPOCTh 1 https://m.edsoo.ru/00a
XAMHYECKON dc28¢
peakuuu u
MOJIOXKCHHUE
XUMHUYECKOTO
paBHOBECHS
OKHUCIUTETEHO- bu6mmorexa [IOK
9 BOCCTaHOBUTEJIbH 1 https://m.edsoo.ru/00a
bIC peaKIuu dcade
Teopus
szeKTpOHHTquCK bubmuoreka [JOK
10 OU AHCCOHATH. 1 https://m.edsoo.ru/00a
CumbHbIC U
dcd68
cinabbie
AIIEKTPOJIUTHI
HNonnsie bu6mmoreka [IOK
11 ypaBHEHUs 1 https://m.edsoo.ru/00a
peakiuit dd448
XHMHYECKHUE
CBOMCTBA KUCJIOT
¥ OCHOBAHII B Bumorexa LJOK
12 cpete . 1 https://m.edsoo.ru/00a
IIPEICTaBICHHUIA dd5ds
00
AIIEKTPOIUTHIECK
O JaucCCOoIHalliu
XuMu4JecKkue
CBOICTBA COJICH B
CBETE bu6nuoreka [JOK
13 npeCcTaBIeHUN 1 https://m.edsoo.ru/00a
00 dd8b2
AIIEKTPOIUTHIECK




bu6nuoreka [JOK

14 Homsrie o . https://m.edsoo.ru/00a
TUIPONU3E CONeit ddodd
O000mIeHne 1 bu6mmoreka [IOK
15 CHUCTEeMaTH3aIus https://m.edsoo.ru/00a
3HAHUU dddi12
[IpakTnueckas
pabora Ne 1. bubmuorexa [JOK
16 «Perrenne https://m.edsoo.ru/00a
HKCIIEPUMEHTAITh ddbfa
HBIX 33J1a49»
KonTtponbHas
pabota Ne2 mo
TeMe
«ONEeKTpoInUTHYE bubnuoreka [JOK
17 cKast https://m.edsoo.ru/00a
IACCOIAAIS. ddec0
XUMUYECKHUE
peaKkiuu B
pacTBOpax»
OOmas
::ES:ZEE:?THM bu6mmoreka [IOK
18 XHMIecKIe https://m.edsoo.ru/00a
y ddfe2
CBOMCTBA Ha
npuMepe Xjiaopa
XJI0pOBOAOPOA.
ConsHast
KHCJIOTA, bubmuorexa [JOK
19 XUMUYCCKHE https://m.edsoo.ru/00a
CBOICTBA, del04
MoJTy4eHue,
IIPUMCHCHUE
[IpakTuyeckas
pabota Ne 2 o
j(?[\i)fIyquHe bu6nuoreka [JOK
20 consRoit https://m.edsoo.ru/00a
de348
KHUCJIOTEHI,
U3y4deHue ec
CBOMCTB»
Brrunciaenus no
YpaBHEHUSIM bubmuorexa [JOK
21 XAMHYECKUX https://m.edsoo.ru/00a

peakuui, eciu
OJIMH U3

de488




peareHToB JiaH B
U30bITKE

22

OO0mas
XapaKTEPUCTHKA
351eMeHTOB VIA-

TPYIIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/00a
de64a

23

AJNOTpOIHbBIE
Moau(pUKAITII
CepHI.
Haxoxnenne
cephl U €€
COCIUHEHHI B
pUpPOJIE.
XUMHYECKHE
CBOICTBA CepbI

bubmuoreka [JOK
https://m.edsoo.ru/00a
de64a

24

CepoBoaopon,
CTpOCHUE,
dusugeckue u
XUMHUYECKHE
CBOMCTBa

bubmuorexa [JOK
https://m.edsoo.ru/00a
de802

25

Oxcunpl cepsl.
CepHas KHUCIIOTAa,
dusngeckue u
XUMHUYECKHE
CBOICTBA,
NpUMEHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dea28

26

XuMH4yecKue
peakiuu,
JIe>KaIye B
OCHOBE
MPOMBILIUIEHHOTO
criocoba

MOy YCHUS
CEpPHOM KHUCJIOTBHI.
Xumuaeckoe
3arpsi3sHCHUE
OKpY’KaroIlen
cpensl
COCIMHCHHUSIMU
cepbl

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dec8a

27

Brramcnenme
MacCOBOH J0JIU
BBLIXO0J1a
MPOAYKTa
peakuuu

bu6nuoreka [JOK
https://m.edsoo.ru/00a
dec8a




28

Ob6mas
XapaKTepUCTHKA
aneMeHToB VA-
rpynnsl. A30T,
pacrnpocTpaHeHHe
B IIPUPO/IE,
buzndeckue u
XUMHUYECKHE
CBOICTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00a
deeab

29

30

AMMmuax, ero
buzngeckue u
XUMHYECKHE
CBOMCTBA,
MOJTyYCHUE U
MIPUMCHCHUE

[IpakTuyeckas
paborta Ne 3 o
TeMe
«Tomyuenue
aMMHMaKa,
W3YUYEHHE €T0
CBOMCTB»

bu6mmoreka [JOK
https://m.edsoo.ru/00a
df004

bu6mmoreka [IOK
https://m.edsoo.ru/00a
df180

31

AzoTHas
KHCJIOTA, €€
buznueckue u
XAMUYECKHE
CBOMCTBaA

bu6mmoreka [IOK
https://m.edsoo.ru/00a
df306

32

Hcmnons3oBanue
HUTPATOB U
coJiei aMMOHHS B
KauyeCTBE
MUHEPATBHBIX
ya00peHuit.
XHUMHUYECKOE
3arpsi3HEHUE
OKpYKaroleun
cpembl
COEIMHECHUSIMU
a3ora

bubmuorexa [JOK
https://m.edsoo.ru/00a
df518

33

®Dochop. Okcun
docdopa (V) u
dbocdopnas
KHCIIOTA,
buznueckue u
XUMHUYECKHE
CBOICTBA,
MOJTy4YeHUe

bu6mmoreka [IOK
https://m.edsoo.ru/00a
df68a




Hcnonn3oBanne

docdaros B
KauecTBe
MHUHEPATbHBIX bubmuorexa [JOK
34 ya0OpeHUH. 1 https://m.edsoo.ru/00a
3arpsi3HEHHE dfc20
MPUPOTHOM
CpeIsl
docharamu
VYrnepon,
pacTIpoCTpatieHie bubmuorexa [JOK
35 B TIPHpORe, 1 https://m.edsoo.ru/00a
¢dusugeckue u dfd9c
XUMHUYCCKHE
CBOICTBA
Oxkcuabl
yTaepoaa, ux
¢buznueckue u
XHMquGCKHe bubnuorexa [JOK
36 CROHCTEA. 1 https://m.edsoo.ru/00a
DKOJIOTHYECKHE
dfebe
po0JIEMBI,
CBSI3aHHBIE C
OKCHJIOM
yraepoaa (IV)
YronbHas bu6mmoreka [IOK
37 KHUCTIOTa U €€ 1 https://m.edsoo.ru/00ae
couu 006¢
[TpakTnueckas
pabota Ne 4 o
TeMe
"ITosryuenune bubnuoreka LIOK
38 YIIEKHCIIOTO 1 https://m.edsoo.ru/00ae
rasa. 027¢
KauectBennas
peakuus Ha
KapOoHaT-uOH"
[lepBoHavanbHbIE
HOHATHA 00 bubnmnoreka [JOK
39 OPTAHITHCCIx 1 https://m.edsoo.ru/00ae
BelIeCTBaxX KakK 0 054e
COCITMHEHUSX
yTiepoaa
Kpenmit 1 ero bubmuoreka [JOK
40 1 https://m.edsoo.ru/00ae

COCAMHCHUA

080a




41

IIpakTHueckas
pabota Ne 5.
Pewenne
JKCIIEPUMEHTAIb
HBIX 3a7a4 10
TeEME
«Baxueiimue
HEMETaJUIbl U UX
COCIUHEHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
0bf2

42

43

44

KonTtponbsHas
pabota Ne3 mo
TemMe
«Baxnenmmue
HEMETaJUIbl U UX
COCTMHECHHUSI

Oomas
XapaKTepUCTUKa
XUMHYECKHUX
3JIEMEHTOB —
METAaJLIOB.
Meramnndeckas
CBS3b U
MeTaJUImyecKas
KpUCTaJUTNYECKas
perérka.
duznueckue
CBOMCTBaA
METAaJIOB

XHUMHYECKHUE
CBOMCTBaA
METaJIIOB.
DIIEKTPOXUMHUYEC
KUH psifg
HaIPSKECHU N
METaJI0B

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
0el8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
1156

45

OO0mue crnmocoObl
MOJTyYSHUS
METAJIIOB.
CIuraBbl.
Brrancnenus no
ypaBHEHUSIM
XHUMHYCCKHX
peakuui, eciau
OJH U3
peareHToB
COIEPKUT
MpUMECH

bu6nuoreka [JOK
https://m.edsoo.ru/00ae
1156




[TonsTue o bu6nuoreka [JOK
46 KOppO3UH https://m.edsoo.ru/00ae
METaJIJIOB 1278
bu6mmoreka [IOK
47 ﬁiﬂ;ﬁiﬂe https://m.edsoo.ru/00ae
14b2
OKkcunasl U bu6mmoreka [JOK
48 TUAPOKCH]IBI https://m.edsoo.ru/00ae
HATPHS ¥ KAl 14b2
[[lenoyno3zemMenb BuGnorexa LIOK
49 HbIC Mefajmm a https://m.edsoo.ru/00ae
KaJIBHI/iI/I u 1568
Marsui
Baxmneiimme bu6mmoreka [JOK
50 COEIUHEHUS https://m.edsoo.ru/00ae
KaJIbIIUA 15e8
O06o00meHne u
51 CHCTEeMAaTU3alHs
3HaHUH
JKEcTKOCTEL BOMEI bu6mmoreka [IOK
52 U CIIOCOOBI €€ https://m.edsoo.ru/00ae
YCTPaHEHHUS 1886
[IpakTuyeckas
pabota Ne 6 o bubnuoreka LIOK
53 teme "XKEcTKOCTh https://m.edsoo.ru/00ae
BOJbI Y METOJIBI lae&
e€ ycrpaneHus"
bu6nuoreka [JOK
54 AIIFOMUHMI https://m.edsoo.ru/00ae
1c64
AmdoTtepHbIe bubnunoreka [IOK
55 CBOICTBAa OKCUIA https://m.edsoo.ru/00ae
Y TUAPOKCUIA 1c64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae
1d86
Oxcumpl,
FHAPOKCHE 1 bu6mmoreka [IOK
57 https://m.edsoo.ru/00ae
conu xxene3a (11)
35e6
u xxenesa (I1I)
O6o0mmeHue u
58 CHCTEeMaTH3alus
3HAHUH
[TpakTrueckas bubmuoreka LIOK
59 pabota Ne 7. https://m.edsoo.ru/00ae

Pemenue

3de8




AKCIIEPUMEHTAIIb
HBIX 3a7a4 I10
TeMe
«Baxwneimme
METaJIbl U UX
COETMHEHUS»

60

Brraucnenus 1o
ypaBHEHUSIM
XHUMHYCSCKHX
peakui, eciu
OJINH U3
peareHToB JlaH B
HU30BITKE UIIN
COJICPXKUT
MIPUMECH.
Brraucnenus
MacCOBOM O
BBIXO/a
MPOAYyKTa
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
1750

61

O0600611EHE U
cucTeMaTu3alus
3HAHUH

62

KoHnTtponbHas
pabota Ne4 o
TeMe
«Baxwneiiiie
METaJIbl U UX
COCIMHEHHUS

63

BemecrBa u
MaTepHalIbl B
MMOBCETHEBHOM
JKU3HU YEJI0BEKa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
3150

64

XUMHYECKOE
3arpsi3HCHUE
OKpYKaroleun
cpenbl

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
4270

65

Poap xumnu B
pereHun
9KOJIOTHYECKUX
nmpo0iaem

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
4270

66

PesepBHbIit ypoOK.

0O000meHne u
CHUCTEMAaTHU3aIUsI
3HAaHUU

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
0dOa




g?:g;iiieyim bubnmoreka [JOK
67 CHCTEMATU3ALIHS 1 https://m.edsoo.ru/00a
7 db33c
3HAHUIA
g?:g;iiieyg o bubnmoreka [JOK
68 CHCTEMATH3ALIHUS 1 https://m.edsoo.ru/00a
i d9¢b2
3HAaHUN
OBIIEE
KOJIMYECTBO
YACOB 10 68 4 7
ITIPOI'PAMME

MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI
8 KVIACC

Kon
NMpoBePsSIeMOro
pe3yJjbTara

1

1.1

1.2

HpOBepﬂeMble NMPEAMETHBIC PE3YJbTAThI OCBOCHUS OCHOBHOM
06pa30BaTeJ’lBHOﬁ nmporpaMmbl OCHOBHOTI'O 06HI€1"0 06p330BaHHH

ITo Teme: «HepBOHa‘laJ'IBHHe XUMHNYCCKHNEC ITOHATHA»

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IIOHATHUWA: aTOM, MOJIEKYJIa,
XUMHUYECKUH D3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXHOE BEIECTBO, CMEChH
(omHOpOJHAS W HEOJHOPOJHAs), BAJEHTHOCTh, OTHOCHUTEIbHAs aTOMHAas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpPHAsl Macca, MaccoBas
JOJISi XUMUYECKOTO DJIEMEHTa B COEIMHEHUH, MOJIPHBIA O0BEM, XMUMHUYECKas
peakmus, KiacCH(UKAIMS  peaklUuid: peakuu COCIUHEHHUS, pEaKIuu
pa30KEeHHsI, PEaKIIUU 3aMEIICHUs, PeaKIIMi 00OMEHa, 9K30- U YHAOTEPMUYECKUE
peakuuu, TerioBoM 3(@exT peakuuu, pacTBOp, MaccoBas J0Js BeLlecTBa
(mpolieHTHAs! KOHIICHTPAIlHs) B PaCTBOPE

WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUUYECKHUX MOHATUN U IPUMEHSThH

9TH NOHATUS IPU OIMMCAHWUU BCIICCTB U UX HpCBpaIJ_ICHI/Iﬁ

1.3

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsi COCTaBICHHs (DOPMYJT BEILIECTB U

YpPaBHEHUN XUMHUYECKUX PEAKIIHI

1.4

PaCKpbIBATh CMBICJI 3aKOHOB COXpPaHCHUA MAaCChbl BEIECTB, IIOCTOSIHCTBA COCTaBa,

ATOMHO-MOJICKYJISIDHOTO YYCHHS, 3dKOHA ABoraszo

1.5

1.6

OIPCACIIATh BAJICHTHOCTDh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCIUHCHUAX

KJIaCCI/I(bI/II_II/IpOBaTB XUMHYCCKUEC pCaKInn (HO YHUCJIY U COCTaBy Yy4aCTBYIOIIUX B

peakluy BEHIeCTB, MO TEII0BOMY 3 (deKTy)

1.7

BBIYUCIIATE OTHOCUTEIIBHYIO MOJICKYJIAPHYIO 1 MOJIIPHYIO MacCChI BEIICCTB

1.8

BBIYUCIIATH MACCOBYIO JOJJIIO XUMHUYCCKOI'O 3JICMCHTA 110 (bopMyne COCAMHCHUA,




1.9

BBIYUCIIATH MACCOBYIO JJOJIIO BCUICCTBA B paCTBOPC

1.10

MMPUMCHSATDH CCTCCTBCHHOHAYYHBLIC  MCTOAbI  ITO3HAHUA — Ha6JIIOILCHI/I€,

U3MepeHHe, MOJIETUPOBaHHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIH )

ITo Teme: «Baxuennme npeacTaBUTEIN HEOPraHUYECKUX BELIECTBY

2.1

PACKpbIBATh CMBICJI OCHOBHBIX XHMHUYCCKHUX IMOHSATHUH: OKCHJa, KHCIIOTa,

OCHOBAaHMHE, COJIb

2.2

OIPEACIIATh NIPUHAAJIIC)KKHOCTD BEIICCTB K OHpe,Z[CJ'IéHHOMy KJIacCy COC,Z[PIHGHI/IP'I

1o ¢popmynam

23

KJIaccu(UIIMPOBATh HEOPraHMYECKUE BEIIECTBA

24

XapakTepu3oBaTh (ONUCHIBATH) OOLIME XHMMHUYECKHE CBOMICTBA BEILECTB
pa3IMYHbIX KJIAcCOB, IOJATBEPXKAas ONUCAHHE IPUMEPAMU MOJEKYJISPHBIX

YPAaBHEHUH COOTBETCTBYIOIIMX XMMUYECKUX PEAKIIUN

2.5

2.6

IMPOrHO31UPOBATH CBOMCTBaA B€OICCTB B 3aBHCHMOCTH OT HUX Ka4CCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX npeBpameHI/Iﬁ B Ppa3/IMYHbIX

YCIIOBUAX

CJIeIOBaTh IMpaBHJIaM TMOJb30BAaHUS XUMHUYECKOW MOCYHOi U J1abopaTOpHBIM
000pyi0BaHUEM, a TaK)Ke IpaBUIaM OOpaleHMsI C BELIECTBAMHU B COOTBETCTBUU
C MHCTPYKIMSIMH TIO BBHITIOJHEHHIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYCHUIO U COOMPaHHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA W KHUCIOPOAA),
MNPUTOTOBJIEHUIO PACTBOPOB € ONMPEACIEHHON MAaCCOBOM JOJIEH PACTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBAaTh M TMPOBOJUTH XHUMHUYECKHE HKCIIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB WIEJIOYEH M KHUCIOT € MOMOIIBI HHANKATOPOB

(;makmyc, henondTanenH, METHIOPAHXK U IPYTHE)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUN

ITo Teme: «Ilepuonnueckuii 3akoH u Ilepuoguueckas cucreMa XHUMUYECKHUX
anemeHtoB JI. WM. MenneneeBa. CrpoeHue atoMoB. XHMHYECKasl CBS3b.

OKHCITUTEITEHO-BOCCTAHOBUTEILHBIE peakuum»

3.1

pacKpbIiBaTb CMBICII  OCHOBHBIX  XHUMHWYCCKHUX TTOHATHH: AApo  aToma,
BHCKTpOHHBIﬁ () (0)71 aToMa, aToOMHas Op6I/ITaJ'IB, paanyC atomMa, XHUMHUUYCCKas
CBA3b, IIOJIsIpHAasA U HCIOJIApHAA KOBAJICHTHAA CBA3b, SJICKTPOOTPHULATCIIBHOCTD,

HOHHAas CBsA3b, HOH, KATUOH, aHUOH, CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTI: XHUMHUYCCKUEC JIECMCHTHI

3.3

OMMCHIBATh U XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoil cucTemsl

XMUMHUYECKHX 3JIEMEHTOB: Pa3JInyaTh MOHATHS «IJ1aBHAs NoArpynmna (Arpymnma)»

u «mobounas noarpynna (brpynma)», «manbie» u «00JIbIINE TEPUOIBI




3.4

packpeiBath  cMbicn  [lepuogmueckoro  3akonma  J.M.  Menneneesa:
JEMOHCTPUPOBATh IOHUMAHUE IICPUOJWYECKOM  3aBUCUMOCTH  CBOMCTB

XUMHUYCCKHUX 3JICMCHTOB OT UX ITOJIOKCHHSA B HepnonuquKoﬁ CUCTEMC

3.5

COOTHOCUTh 0003HAYCHHUsS, KOTOphle UMEIOTCs B Tabnwme «llepuomnueckas
cucteMa xuMmuueckux dnemeHtoB J[.M. MengeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMUYECKUX IJIEMEHTOB (COCTaB U 3apsij

a1pa, oOlee YUCIIo JIEKTPOHOB U paclpeiesieHne UX MO AIEKTPOHHBIM CIIO0SIM)

3.6

ONpeaACIATh CTCIICHb OKUCJICHUA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

ONPEIEATh BUJ XUMUUECKOM CBsI3U (KOBAJIGHTHAS U MOHHAS) B HEOPTraHUUYECKUX

COCIMHCHHUAX

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

1

1.1

1.2

HpOBepﬂeMble NnpeaAMETHLBIC PE3YJIbTAaThI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'ILHOi71 nmporpaMMmbl OCHOBHOTI'O 001ero 06p330B3HI/Iﬂ

ITo Teme: «BeliecTBo U XUMHUYecKas PCaKmus»

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: PacTBOP, DJIEKTPOIMUTHI
HERJIEKTPOJIUTHI, JIEKTPOIUTHUECKAs JUCCOLMALMS, pEaKLIMM HOHHOTO 0OMEeHa,
KaTaJln3aTop, XMMUYECKOe paBHOBECHE, 00paTUMBbIE U HEOOPAaTUMBbIE PEaKIIH,
OKHCJIUTENIbHOBOCCTAHOBUTEIIBHBIE DPEAKLUN, OKHCIUTENb, BOCCTAHOBHUTEID,
OKHCJICHHE Y BOCCTaHOBIICHHE, AJTIOTPONHS, aM(POTEPHOCTh, XUMHUYECKast CBA3b
(KoBaJiIeHTHasl, MOHHAs, METAJUIMYECKas), KpUCTAIJIM4YecKasl peléTKa, CILUIaBbl,

CKOpPOCTb XUMHYECKOU pC€aKinuun

HWITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHUI U MNPUMCHSTDH

9TH NOHATUSA IIPHU ONIMCAaHWU BCIICCTB U UX npeBpameHHﬁ

»

1.3

COCTaBJIATH YpaBHCHUSA BJIGKTpOJ'H/ITI/ILIeCKOI\/'I Jucconmuanumn KucioT, IIIGJ'IO‘IGI\/'I u

COJICH, TIOJIHBIE ¥ COKPAIIEHHBIE YPABHEHHsI PEaKIMii HOHHOTO 0OMEeHa

1.4

PacCKpbIBaTh CYIITHOCTb OKHCIHNTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

MMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOT'O OaaHca 3TUX peaKI_II/Iﬁ

1.5

IIPOBOJUTB PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKLIUU

IIo Temam: «HemeTannsl U UX COSAUHEHUSI» U «METallIbl U UX COSAUHECHUS

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIIKE U crielM(pUIecKre XMMUYECKHE CBOUCTBA
NPOCTBIX M CIOXKHBIX BEIIECTB, TOATBEpXKIas ONHCAaHHE NpUMEpaMHu

MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIHUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

COCTaBJIATH YpaBHCHUA peaKI.[PIfI, MOATBCPIKAAOIIUX CyHICCTBOBAHUC

TeHETUYECKOM CBSI3U MCXKAOY BCIICCTBAMU PA3JIMYHEBIX KJIaCCOB
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IMPOrHO3HUPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHUA,

BO3MOXHOCTH IMPOTCKaHUA XUMHUYICCKUX HpCBpaH_IeHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX
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CIIe/IOBAaTh IPaBWJIAaM MOJIB30BaHMS XMMHUYECKOW IMOCyIoW M J1abopaTOpHBIM
o0opyoBaHNEM, a TaK)Ke TPaBUIaM OOPAICHHsI C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIMSMH MO BBIOJHEHUIO Ja0OPAaTOPHBIX XMMHYECKHX OIBITOB IO
MIOJyYEHHUIO M COOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHAKa M YIJIEKUCIOrO

rasa)

2.5

MIPOBOJIUTh PEAKIUHU, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB pa3IUYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHI-, OPOMU, HOAU, KapOOHAT,

docdar, cummkar, cynbdar, THIPOKCHIUOHBI, KATHOHBI AMMOHUS, WOHBI
M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX

BC€IICCTB

[To Teme: «Xumus 1 OKpy’Karoas cpeaa»

3.1

3.2

PacKpbIBaTh CMBICII OCHOBHBIX XuMuuyeckux noustui: [1JIK BemecTBa; koppo3us

MCTAIJIOB

MPUMEHSATh OCHOBHBIC ONEPAIMM MBICIIMUTEILHON NESITCIIbHOCTH — aHalIu3 M
CUHTE3, CpaBHECHHE, 000OIEHWE, CHUCTEMAaTH3allhI0, BBISABICHUE TPHIYUHHO-
CIIEICTBEHHBIX CBSA3€M — M W3Y4YCHHs] CBOMCTB BEIIECTB U XUMHUYECKHX

peaKHHﬁ; C€CTCCTBCHHOHAYYHLIC MCTOAbI IIO3HAHUS — Ha6J'IIOI[CHI/Ie, HU3MCEPCHHUC,

MOJIeJTMPOBaHHE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBIH )

IMPOBEPAEMBIE 2JIEMEHTBI COAEP) KAHUSA

8 KUIIACC
Kon IIpoBepsieMbIi 31eMEHT COACPKAHUS
1 [TepBoHavaIbHBIE XUMUYECKUE TTOHSATHS
T [Ipenmer xumuu. Posib XMMUU B KU3HU 4YEJIOBEKAa. XHMHUS B CHCTEME HayK. Tema u
' BellecTBa. Pu3nueckue CBOMCTBA BEIECTB. ATPEraTHOE COCTOSTHUE BELIECTB
1o [lonsTe o MeTofax MO3HaHWUsT B XUMHUHM. YucThie BemecTtBa U cMmecH. CrocoObl
' paszaeneHust cMecen
13 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJBI XUMHUYECKUX 3JIEMEHTOB.
' [IpocThie U COXKHBIE BEMIECTBA. ATOMHO-MOJICKYJIIPHOE YISCHUE
Xumuueckas Qopmyna. BaneHTHOCTP aTOMOB XHMHMYECKHX JJIEMEHTOB. 3aKOH
1.4 MOCTOSIHCTBA cocTaBa BemlecTB. (OTHocuTenbHas aTromHas Macca. OTHOCUTENbHas
MOJICKYJISIpHast Macca. MaccoBast 10JIsi XMMAYECKOT0 AJIEMEHTa B COCIMHCHUH
Ls KomnuectBo BemectBa. Monb. Monsipaas Macca. B3auMoCBsSI3b KOJIMYECTBA, MacChl U
' quclia CTPYKTYPHBIX €IMHUIL BellecTBa. PacuéTel mo ¢popmynaM XUMUYECKUX COCTMHEHUI




1.6

du3nyeckue U XUMUYECKUE SABJICHUSA. XMMHUYECKas peaklus U €€ NpU3HAKU. 3aKOH
COXpaHEHUs1 Macchl BEIECTB. XMMHUYecKHe ypaBHeHus. Knaccupukanus XMMHYECKHX

peaxiuii (CoeIMHEHUs, pa3lIOKEHHUs, 3aMEIICHUs, 00MEHA)

1.7

2.1

2.2
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XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MOCY/I0H, ¢ IPaBUIaMU pabOTHI B
nabopaTopun W TpuEMaMH OOpaiieHus ¢ J1abopaToOpHBIM O0OPYIOBaHHEM, WM3Y4YEHUE W
ornucaHue (PU3MYECKUX CBOMCTB 00pa3lOB HEOPraHWYECKHX BEUIECTB, HAOIIOACHUE
¢buznyeckux (IU1aBJieHUE BOCKA, TasHUE JIbJ]a, pACTUPAHUE caxapa B CTYIKe, KUIIEHUE U

KOHJIEHCAllMs BO/Ibl) U XMMHUYECKUX (FTOPEHUE CBEUH, IPOKAIMBAHUE MEIHON IIPOBOJIOKH,
B3aMMOJICIICTBHE Mela C KHUCIOTOW) sSBIIEHUH, HAOJIIOIEHWE U OMHCAHUE TMPU3HAKOB

IIPOTEKAaHUsl XUMHYECKMX pEaKIUil (pa3ioXkeHue caxapa, B3aUMOJACHCTBHE CEpHOM
KHCTIOTBI C XJOpuaoM Oapusi, pasznokenue runapokcuna meau(ll) mpu HarpeBanum,
B3aMMOJIeiicTBHE kene3a ¢ pacTBopoM conu menu(ll), m3ydenme criocoOOB pasniercHHS
cMecel (Cc TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMApUBAHUE, JAUCTUILIALIUA,
xpomarorpadus), MpoBeIeHUE OYMCTKH MOBAPEHHOW CONHM, HAONIOJIEHUE U ONUCAHUE
pe3yJIbTaTOB TMPOBEACHUS ONBITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsS Macchl,

CO3/1aHHE MOJIeNei MOJIeKy (IIapOCTEPKHEBBIX )
Bakueiimume npenctaBuTeNId HEOPraHUYECKUX BEIIECTB

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kucmopog — 31eMEHT M MPOCTOE BEHIECTBO.
Haxoxnenue kucimopona B mpupoje, GU3HMUECKHE M XUMUYECKHE CBOMCTBA (peakiuu
roperusi). Okcunel. [Ipumenenwe xkucnopoma. CrocoObl TOMy4YeHHUS KHUCIOpPOJa B
naboparopur U mnpombinuieHHOcTH. KpyroBopor kucinopoga B mpupoae. O30H —
aIIOTPOIHAs MOIU(DUKAIIMS KHCIOPOIa

TennoBoil 3¢p¢exT XuMHUUECKOW peakluu, TEPMOXHMHYECKHUE YPaBHEHUs, 3K30- H
SHAOTEPMUYECKUE peaKUU. TOIUIMBO: YyToyb U MeTaH. 3arpsi3HEHUE BO3/1yXa, yCUIICHUE
MapHUKOBOIO 3P QeKTa, pa3pylieHne 030HOBOTO CJI0s

BO,Z[OpO,I[ — JJICMCHT M IIPOCTOC BCHICCTBO. Haxoxnenue BOJOpOaa B IIpHUPOJC, (1)I/I3I/I‘ICCKI/I3

Y XMMUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI MoTyyeHust. Kucnotsl u conu
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MonsipHblit 00BEM ra30B. PacuéTel M0 XUMUYECKUM YPaBHEHUSIM

2.5

@usnueckue cBoWcTBa BOAbl. Boma kak pactBopurens. PactBopel. HacellieHHbIE 1
HEHACBIIICHHBIE PACTBOPHI. PaCTBOPUMOCTH BeleCTB B Bojie. MaccoBas 10JIs BEIeCTBa B
pacTBope. Xumuueckue cBoicTBa BOAbl. OcHoBaHusA. Poib pacTBOpoB B IpUpOJE U B
XKU3HU yenoBeka. KpyroBopoT BoJbpl B mpupoie. 3arpsa3HeHHe MPUPOIHbIX Boa. OxpaHa U

OYHCTKa MPUPOIHBIX BO

2.6

Knaccudukanus Heopranndeckux coeaunHeHuil. Oxcunpl. Knaccudukamus okcuaos:
cojeoOpasymomuye (OCHOBHBIE, KHCIOTHBbIE, aM(OTEepHbIE) U HecojeoOpa3yrollue.
Homenknarypa oxcumoB. PU3HMUECKHE W XUMHUYECKHE CBOWCTBa OKcHIOB. IlomydeHnue

OKCHJIOB




2.7

OcnoBanus. Kiaccudukanus OCHOBaHMIA: IIENOYM W HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. @DU3MYECKHME W XUMHUYECKHME CBOMCTBA OCHOBAHMIA.

[Tonydyenue ocHOBaHMI

2.8

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnor. @uzndeckue 1 XAMHYECKUE

cBoricTBa KUCHOT. Psig aktuBHocTH MetaimoB H.H. bekertona. [lonydenne kuciaot

2.9

2.10

Comu. Homenknarypa coneit. dusnyeckue u XuMudeckue cBoicTBa coneit. [lomyyenue

conei

I'eneTnueckas cBSI3b MCIKAY KiIaCCaMH HCOPTaHUYICCKUX COC,Z[I/IHGHI/Iﬁ

2.11

XUMUYECKHI IKCHEPUMEHT: KauyeCTBEHHOE OINpeJelIeHuEe COJIEp)KaHusl KHCIopoja B
BO3/AyXe, IOJIydeHHe, COOMpaHHe, PAaclO3HAaBaHHWE W HM3YUYCHHE CBOWCTB KHCIOPOAA,
HaOII0/IEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS U
MIpEeKpalleHus ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCUJOB U OMMCAHUE UX
CBOMCTB, MOJIy4eHHE, COOMpaHHE, pAclO3HAaBaHWE W U3yYEHHE CBOICTB BOJOpOJA
(ropenue), B3aumoeiicraue Bogopoa ¢ okcugom Meau(Il) (Bo3moxHo ucnonb3oBaHue
BUJICOMATEPHANIOB), HaONIOJIeHHe O00paslloB  BELIECTB  KOJIUYECTBOM 1  MOJIb,
HCCIIEIOBaHNE OCOOEHHOCTEH pacTBOPEHMsI BELIECTB C PA3JIMYHONW pPacTBOPHUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMPEeNEHHON MacCOBO J0JIei pacTBOPEHHOTO BEIIIECTBA,
B3alMOJICICTBHE BOJbI C METAJUIAMHU (HATPUEM U KaJlbLIeM) (BO3MOXKHO MCIIOJIb30BaHHUE
BUJICOMATEPHAIIOB), OIpEAETICHHE pPACTBOPOB KHUCJIOT M IIEJIOYel C IMOMOUIBIO
MHAUKATOPOB, UCCIIEI0OBaHNE 00pa3lloB HEOPTAaHNYECKUX BELIECTB Pa3IMUYHbIX KJIACCOB,
HaOJII0IeHue W3MEHEHHsT OKPAaCKM MHAMKATOPOB B PACTBOpax KHUCIOT M LIeNoueid,
n3yueHue B3ammojencTBus okcuaa meau(ll) ¢ pacTBOpoM cepHOM KHUCIOTHI, KHCIOT (
METaJlJIaMHi, pEakUMi HeWTpanu3aluy, TI[OIy4YeHHE HEPAaCTBOPUMBIX OCHOBAHMH,
BBITECHEHHE OJTHOTO METajlla APYTUM U3 PACTBOPA COJIM, PELIEHUE IKCIIEPUMEHTATbHBIX

3a7a4 1o TemMe «BakHeuIme Kiaccbl HEOPraHUYECKUX COCTMHEHUIN»
Ilepuonnueckuii 3akoH u [lepuonndeckast cucteMa XuMHYeCKuX 3neMeHToB [ M.
MenneneeBa. CTpoeHre aTOMOB. XUMUYECKast CBSI3b. OKUCITUTEIIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUKU

3.1

Hemee IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XHMHYSCKHX dJIeMeHTOB. IloHsATHE O rpynmnax
CXOJHBIX 3JICMCHTOB (I_I_ICJ'IOLIHBIG 1 IICJTIOYHO3CMCIIbHBIC METAJJIbI, I'AJIOTCHBI, THCPTHBIC

rasbl). DJIIEMEHTHI, KOTOpbIE 00pa3yoT aM()OTEepHBIC OKCHUIIBI M TUIPOKCHIBI

3.2

[lepnonnueckuit 3akoH. Ilepmonmueckas cucrtema XUMHYECKUX dieMeHToB [I.U.
MenneneeBa. KopoTkonepuonHas u uimHHomnepuonHas ¢opmel Ileproanueckoit
cucteMbl xuMuueckux anemenToB .M. Menneneesa. [lepuoas! u rpymnmsl. @usndeckuii

CMBICJI ITOPAAKOBOTO HOMEPA, HOMCPOB NIEPpUOJd U I'PYIIIBI 3JICMCHTA
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CTpOGHI/IC aroMoB. CoCTaB aTOMHBIX AACP. M3oTomsl. BJIGKTpOHBI. CTpOeHI/Ie

AJIEKTPOHHBIX 000JI0YeK aTOMOB TEpBBIX 20 XMMHYECKUX 3jeMeHTOB [lepuommueckoit




cucrembl JI.1I. MenzaeneeBa. XapakTepuCTUKa XUMHUYECKOTO DJIEMEHTa II0 €ro

nojoxxeHuto B [lepuognueckoii cucreme [{.11. Menneneena
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3aKOHOMCpHOCTI/I HN3MCHCHMUI pajnyCca aTOMOB XUMUUYCCKHUX DJIEMCHTOB, MCTAJNIMYCCKUX
1 HEMETAJUIMYECKUX CBOMCTB IO IpynmnaM H ICPUOaM. 3HaucHUE HepI/IOI[I/I‘-ICCKOFO
3aKOHa H HepHOﬂquCKOﬁ CUCTEMBbI XUMHUYCCKUX OBJIEMCHTOB IJI Pa3BUTHA HAYKHU H

npaktuku. .M. MenzeneeB — yd€HbIN U TpaXk1aHUH

3.5

Xumuyeckass  cBsizb.  KoBanmeHTHass — (mosispHass W HEMOJSIpHAasi)  CBS3b.

DNEeKTPOOTPUIIATEILHOCTh XUMUUECKHUX 371eMeHTOB. MIOHHAsI CBSI3b

3.6

Crernenn OKHMCJICHUS. OKHCIUTEIEHOBOCCTAHOBUTEILHBIC pCaKknuu. Hpoueccm

OKHCJICHHS K BOCCTAHOBJICHUS. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KJIACC

XuMU4JecKkui OKCIICPUMCHT:. H3YYCHUC 06pa3u0B BCIICCTB MCTAJLJIOB W HEMCTAJIJIIOB,
B3aHMOJCHUCTBIC THAPOKCHAAa HUHKA C pacTBOpaMHu KHUCJIOT H HICJ'IOLICI;'I, IMPOBCACHHUC
OIBITOB, HJUIOCTPHUPYIOIIHUX IMPHUMEPBI OKHUCIUTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

(ropeHue, peakinu pa3ioKeHHs, COSTUHEHNS )

Kon

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUS

BeH_ICCTBO U XUMHYCCKasd pCaKI . HOBTOpeHI/Ie

[lepuonnueckuit 3akoH. Ilepuomgmueckas cucrema XuMuUecKux d3yemeHToB J[.H.

MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB XUMHUYECKHX

QJICMCHTOB IICPBLIX TpéX Iepruoa0B, Kajiusd, KaJIbIUA U UX CO€QUHEHHUI B COOTBETCTBHUHU C

ITOJIOKCHHUEM JJICMCHTOB B HCpHOI{HHGCKOﬁ CUCTCMC U CTPOCHUCM HUX aTOMOB

\

1.2

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBsI3U. THIIBI KPHUCTAUNIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKH U BU1a XUMUYECKON
cBs3u. Knnaccudukanus 1 HOMEHKIaTypa HEOpraHMUECKHUX BEIIEeCTB (MEeXyHapoIHas U
TpUBHAJbHAsA). XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCSA K Pa3IMYHBIM Kjaccam

HCOPTaHNYCCKUX COGILI/IHGHHﬁ, TCHCTUYCCKAs CBA3b HCOPraHMYCCKUX BCIICCTB

1.3

Krnaccudukanus XuMHUYECKUX peakuui Mo pa3InyHbIM MpU3HAKaM (110 YHUCITY U COCTaBy
YYaCTBYIOIINX B PEaKIIMH BEILIECTB, 10 TEIJIOBOMY 3(pPeKTy, 0 U3MEHEHHUIO CTENeHeH
OKHCJICHUSI XUMHUYECKUX JIEMEHTOB, IO 00OPaTUMOCTH, TI0 YYACTHIO KaTajin3aTopa). JK30-
U JHAOTEPMHUYECKUE PEAKIUHU, TePMOXUMHUYECKHUE ypaBHEHHs. [loHATHE O CKOpOCTH

XUMHUUYECKON peakinu

1.4

[TousTue 00 06paTI/IMLIX n HCO6paTI/IMBIX XUMHUYCCKHUX PCAKIUAX. IloHsiTHE O TOMOI€HHBIX

N I'CTCPOTCHHBIX PCAKIUAX. IlonsTHE O XUMHUUECKOM PaBHOBCCHHU. (DaKTOpI)I, BJIMAOIINUEC

Ha CKOPOCTb XUMHYECKOH PCAKIUH U MMOJIOKCHUC XUMUYCCKOTO PaBHOBCCHUA




1.5

OKUCIUTEIBHO-BOCCTAHOBUTEILHEIE pcaKknuu, BHGKTPOHHBIP'I 6aJ1ch OKHCIIMTCIBHO-
BOCCTaHOBUTEIbHOU peaKkIuu. CocraBnenue ypaBHEHUH OKHCJIUTEIIbHO-

BOCCTAaHOBHUTCIIbHBIX peaKum”I C UCIIOJIb30BAHUECM MECTO/1a 3JICKTPOHHOTO Oamanca

1.6

Teopust 37EKTPONUTUYECKON TUCCOLMALIMU. DIEKTPOJIUTHI U HERNEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexXaHW3M IUCCOLMALNU BEIECTB ¢ PA3INYHBIMU BUAMH XUMUYECKOU CBS3H.
Crenenp nuccormanuu. CuibHbIE W cialOble 3JEKTPOIUTH. Peakiu MOHHOTO OOMEHa.
VYcnoBusl NIpOTEKaHUsl peaklUii MOHHOIO OOMEHa, IMOJHBIE U COKPALIEHHbIE MOHHBIE
ypaBHeHHs peakuuid. CBOWCTBA KUCIOT, OCHOBAHUI U COJIEH B CBETE NPEACTABICHUN 00
NEKTPOJINTUYECKON aucconuanuy. KauecTBeHHble peakuun Ha HOHBL lloHsATHE O

TUAPOJIN3E COJIEH

1.7

XHAMHMUYECKUI 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJAEISAMHM KPHUCTAJUIMYECKUX PEIIETOK
HEOPTraHMYECKUX BEIIECTB — METAJUIOB W HEMETAUIOB (Tpadura M ammasa), CIOKHBIX
BEIIECTB (XJIOpUA HATPUS); UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peaKInu
OT BO3JICHCTBHS PA3JIMYHBIX (PaKTOPOB; UCCIETOBAHHE AIICKTPOIPOBOIHOCTH PACTBOPOB
BEIIECTB, MIPOLIeCca AUCCOIMAINY KUCTIOT, IIeJ04Yeil U conel (BO3MOXKHO UCIIOBb30BaHUE
BHUJICOMATEPHUAJIOB); IPOBEIECHUE OIbBITOB, WJUIIOCTPUPYIOUIMX IPU3HAKU HPOTEKAHUS
peakiuii HOHHOro oOMeHa (o0pa3oBaHKe OcajiKa, BbIIETIEHHE ra3a, 00pa3oBaHUEe BOJbI);
OTBITOB, WUIIOCTPUPYIOIIUX IPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX peaKLui
(ropeHue, peakluu pa3ioKeHUs, COSTUHEHHs] ); pACIIO3HABAHUE HEOPTAHUYECKUX BEIIECTB

C IOMOIIBIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramisr 1 ux COCINHCHUA

2.1

2.2

OOmrast xapakrepucThka TajgoreHoB. OCOOEHHOCTH CTPOEHHsS] aTOMOB, XapaKTEepHBIE
creneHu okucieHus. CTpoeHue U pU3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB.

XUMHUYECKUE CBOIMCTBA Ha MTPUMEpE XJIopa (B3auMOJICHCTBHE C METaJUIAMHU, HEMETAJIaMH,
menoyamu). XnopoBogopos. ConsiHas KUCJIOTa, XUMHUYECKHE CBOMCTBa, IMOJIyuyeHHE,
npuMeHeHue. JlelcTBue XJjiopa M XJOPOBOJOPOJA HA OPraHU3M 4esoBeKa. BakHenmm

XJIOPpUABI U UX HAXOXKIACHUC B IPUPOAC

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIe cTeneHu okucaeHuss. CTpoeHune u PU3NIeCKre CBOMCTBA MPOCTHIX BEIIECTB
— KHUCIIOpO/a U cepbl. AIUIOTPOIHBIE MOIU(MUKAIMUA KUCIOPOJAa U Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOAOPOI, CTPOCHUE, (PU3UIECKHE U XUMHUYECKHE CBOMCTBA. OKCHIBI
Cepbl Kak TMPEACTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas Kuciaora, (U3MYECKUE U
XUMUYECKHE CBOMCTBa (OOIMME Kak MPEACTaBUTENS Kiacca KHUCIOT M CIenu(pUIECKue).
XUMHUYECKUE PEaKIINH, JIKAIINE B OCHOBE IPOMBIIIUICHHOTO CIoco0a MOTyYeHUs! CepHOM
kucyoTel. [Ipumenenne. Conu CepHOM KUCIOTHI, KAU€CTBEHHAS PEaKIusl Ha CyJIb(aT-noH.
Haxoxnenue cepbl U €€ coequHEeHN B TpUpoie. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpenbl COCIWHEHUSAMH Cephl (KHCIOTHBIC IO, 3arps3HEHUE BO3yXa U BOJOEMOB),

CIOCOOBI €T0 MPEeI0TBPAILICHHS
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OOmast xapakTepucTHKa 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEIEHU OKUCIIEHUS. A30T, pacnpocTpaHEHHE B NpHUpoJe, (U3NYECKUE I
XMUMUYecKue cBoicTBa. KpyroBopor azora B mpupoje. AMMHaK, ero (u3M4ecKue U
XMMUYECKHE CBOMCTBA, MoslyueHHe U npuMeHeHue. Conu aMMOHMS, UX (pU3HYecKHe ¥
XUMHMUYECKHE CBOMCTBA, TpUMeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHUs. A30THas
KUCIIO0Ta, e€ MojryuyeHue, Gpu3nueckue 1 XMMUYecKre CBOWCTBa (001IMe Kak IPeCcCTaBUTeNs
KJlacca KHUCIOT M crneuududeckue). Vcrnonb3oBaHre HUTPATOB W COJIEH aMMOHUS B
KayecTBE MUHEpPaIbHbIX YAO0OpeHHH. XHMMHUYECKOE 3arpsi3HEHHE OKpY’Karollel cpelibl

COEIMHEHMSIMU a30Ta (KUCIIOTHBIE J0XK/IH, 3arPA3HEHUE BO3/yXa, I0YBBI U BOJIOEMOB)

24

docdop, ammorpornHbie MoauduKauu Gochopa, GU3MIECKUe 1 XUMUIECKIE CBOHCTBA.
Oxkcun dochopa(V) u dochopnas kuciora, Gu3HUYECKHE W XUMHUYECKHE CBOMCTBA,

nony4yenue. Mcnons3zoBanue ¢pochaToB B Ka4ecTBE MUHEPATIBHBIX yI00pEHUH

2.5

Obmas xapaktepuctuka 31meMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHbIE  CTENIEHUM  OKUCICHMS.  YTJIepoA, aIOTPOINHblE  MOAM(DUKALMH,
pacrpocTpaHeHHe B TNPHUPONE, (PHU3MUECKUE M XUMHUYECKHE CBOMCTBA. AJICOpOIHS.
Kpyrosopotr yriepoma B mpupone. OKcuabl yriepoaa, ux (pu3ndeckue W XUMHUYECKHE
CBOICTBA, ACMCTBHE HA )KUBBIC OPTAHU3MBI, MTOTYUYCHHE U IPUMEHEHHE. DKOJIOTUYECKUE
npoOJeMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (IV); rumoresa rimo0anbHOrO MOTEIUICHUS
KJIMMAaTa; TapHUKOBBIA A(P¢eKkT. YronbHas KucioTa W e€ coiu, ux (usndeckue u
XUMHUYECCKUEC CBOI\/'ICTBa, MOJIYy4YCHHEC U ITPUMCHCHHUE. KauecTBennas peaKknud Ha Kap6OHaT-
noHbl. Vcnonb3oBanue kKapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH U CEIHCKOM

XO3IUCTBE

2.6

HCpBOHaLIaJ'II)HBIG MOHATHS 00 OpraHM4Y€CKUX BCHICCTBAX KaK O COCIMHCHUAX YIJICpoJa
(MeTaH, OTaH, OTWJICH, AllCTUJICH, 3TAHOJI, TIHOCPUH, YKCYyCHas KI/ICJ'IOTa). Hx cocrtaB
XUMHYECKOC CTPOCHHC. IToHsiTHE O OMOJIOTMYECKH BAXKHBIX BCIICCTBAX: XUpPaAX, 6en1<ax,
YTJIICBOJAX — U UX POJIM B ) KU3HU YCIIOBCKA. MaTepI/IaJIBHOC CAUHCTBO OPraHUYCCKHUX U

HEOPraHWYECKUX COCTMHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBa, IOJy4Y€HUE M IPUMEHEHUE.
Coenunenus: kpeMHust B mpupone. O6mue npenacrasieHus o6 oxcunae kpemMHus(IV) u
KpeMHUeBOM  kuciore. CHIMKAThl, MX HCHOJb30BaHWE B OBITY, MEIUIIMHE,
IIPOMBIIIIIEHHOCTH. BaskHelIe CTpOUTENBHbBIE MaTEpUAIIbl: KEPAMHUKa, CTEKIIO, LIEMEHT,
O6etoH, kene300eToH. IIpoOrmembl ©e30MacHOTO  HCIOJIB30BAHUSA  CTPOUTENBHBIX

MaTCpHraJIoB B MMOBCEAHEBHOM KM3HU

2.8

XUMHUYECKUH IKCIIEPUMEHT: M3YUCHHE OOpa3I[0OB HEOPTaHMUECKUX BEIECTB, CBONCTB
COJITHOM KHMCIIOTBI; MPOBEJCHUE KAaUYECTBEHHBIX PEAKIINi Ha XJIOPUI-HOHBI U HAOJI0ICHNE
MIPU3HAKOB MX MPOTEKAHUS; OTBITHI, OTpaKaoIue PUINIECKUE U XUMHUUECKHUE CBOMCTBA

TQJIOTEHOB M WX COEAMHEHUN (BO3MOXKHO HWCIOJB30BAHUE BHUICOMATEPUATIOB);

O3HAKOMIIEHHUE C 00pa3liaMu XJIOPUIOB (TaIOTEHUIOB); O3HAKOMIICHUE ¢ 00pa3liaMu Cepbl

u eé COCIMHCHHUAMU (BOBMO)KHO HUCIIOJIB30BaHUC BI/IILCOMaTepI/IaJIOB); Ha6HIOIleHI/Ie




npoiiecca O0yruBaHMs caxapa MmoJ IeHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTHI;

M3y4eHHWE XHMHYECKHUX CBOWCTB pPa30aBICHHOW CEPHOM KHCIIOTHI, IPOBEICHHE
KayeCTBEHHON peakIuu Ha CyJb(paT-uoH M HaOJroJeHHe MpHU3HAaKa e€ MPOTEKaHUS;
O3HAaKOMJIEHHE C (U3MUYECKUMM CBOWCTBaAMM a3oTa, Qochopa U HUX COECITUHEHUH
(BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPUAIOB), OOpa3llaMu a30THBIX U (ochHOpPHBIX
y100peHuil; moylyueHue, cooupaHue, paclo3HaBaHWE U M3YUYEHHE CBOICTB aMMMaKa;

NPOBE/ICHUE KAaYeCTBEHHBIX PEAaKIMi Ha HOH aMMOHUS M ¢ochaT-uoOH U H3ydCHHE
IIPU3HAKOB MX INPOTEKAHMs, B3aHUMOACUCTBHE KOHLICHTPUPOBAHHOW a30THOM KHCIIOTBI
MeIbl0  (BO3MOXKHO  HCIIOJIb30BaHUE  BHMJIEOMATEpUANIOB);  H3Y4YEHHE  MOJeEel
KPUCTANIMYECKUX PEIIETOK ajiMasa, rpaduta, QyiuiepeHa; 03HaKOMIIEHUE C IIPOLIECCOM

ancopOLMu  pPAacTBOPEHHBIX BEIIECTB AKTUBMPOBAaHHBIM yIIEM U yCTPOMCTBOM
IIPOTHBOIa3a; MoJyYeHHue, COOUpaHue, paclo3HaBaHUE U U3YUEHUE CBOMCTB yIIEKHCIOro
ra3a; NpoOBE/JIECHUE KAaYECTBEHHBIX peaklUMi Ha KapOOHAT- U CUJIMKAT-UOHBI U H3yY€HU
IIPU3HAKOB WX  MNPOTEKaHWs;  O3HAKOMJIIEHME C  NPONYKUUEH  CHIMKaTHOU
IIPOMBILUICHHOCTH; PEIICHUE OSKCHEPUMEHTAIBHBIX 3a7ad 10 TeMe «BaxHenmmue

HEMCTAJJIbI U UX COCAUMHCHU A

Meramisl 1 UX COCIUHCHUA

\ )

3.1

3.2
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06ma51 XapaKTCPUCTUKA XUMHUYCCKUX JJICMCHTOB — MCTAJJIOB Ha OCHOBAHUM HUX
IIOJIOKCHUA B HepHOHHqCCKOﬁ CUCTEMC XHUMHUYCCKHUX JJICMCHTOB III/I MengeneeBa u
CTPOCHUA AaTOMOB. CTpO@HI/IC METaJUIOB. MeTamndeckas CBS3b M METaJUIMYecKas

KPUCTAJIIMYECKAs] PEIIETKA. DIEKTPOXUMHUECKUN Psii HAPSKEHUI METAJUIOB

duznveckre U XUMHYECKHEe CBOMCTBAa MeTauioB. O0mue crnocoObl MOTyYeHUS] METAJLIOB.
[TonsiTHe 0 KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3alTUTHI UX OT KOpPo3uH. CriiaBbl

(cramb, yyryH, JIOPaTIOMUHUN, OpPOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH

[lenouynsle MeTauibl: nosoxeHue B llepuonnyeckoil cucTteMe XMMHMUYECKHUX 3JIEMEHTO!
JI.1. MenneneeBa; CTpoeHHE UX ATOMOB; HAaxOXKJIE€HHE B mnpupone. Pusznueckue u
XMMHYECKHEe CBOMCTBA (Ha MpuMepe HaTpus U Kaimust). OKCUIIbI U TUAPOKCHIBI HATPHS U

KaJIus. HpI/IMCHGHI/Ie IICJIOYHBIX METAJIJIOB U UX COCI[I/IHGHI/II\/'I
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[[lenoyHO3eMeNnbHBIE METaUIbl MAarHUM WM KalblUi: MoNokeHue B llepmoamdeckoi
cucTeMe XumMuyeckux aseMeHToB .M. MenaeneeBa; CTpoeHUE UX aTOMOB; HaX0XKIECHUE B
npupoae. Dusznueckue W XUMHYECKHE CBOMCTBA MarHusi W Kaublusd. Baxueniine
COCUHEHMS Kanblusi (OKCUA, THUAPOKCHA, coyn). JKECTKOCTh BOABI M CIOCOOBI €&

YCTpaHCHHS

3.5

3.6

AmoMuHuii: nonoxxenue B Ilepuoguueckoil cucreme XuMHMUYecKux 3aemeHToB [I.U.
MeHneneeBa; CTpOEHHE aTOMa; HaxoKJIeHWE B Ipupoje. OU3NYEeCKHe U XUMHUYECKHE

CBOWCTBA aTIOMHHHUA. AM(OTEpHBIE CBOHCTBA OKCHIA M THIPOKCUAA AITIOMUHUS

Kenezo: mnonoxenue B Ilepuoamueckoit cucreme xumuueckux siaementoB J[.U.

B

MeHpeneeBa; CTpoeHHE aTOMa; HAaXOXKJICHHE B Tpupoje. DPU3MYecKue M XUMUYECKHE




cBoiicTBa xkene3za. Oxcuapl, ruapokcuabl u conu >kene3a(ll) m xenesa(Ill), mx cocras

CBOICTBA U MOJyYECHHE

3.7

XUMHUYECKUI SKCIICPUMEHT: O3HAKOMJICHHE C OOpa3llaMd METaJIOB U CIUIABOB, HX
(U3HYECKUMHU CBOMCTBAMH;, HM3Y4YCHHE PE3yJIbTaTOB KOPPO3HH METAJLIOB (BO3MOXKHO
WCTIOJIB30BaHUE BHIEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCUIA KaJIbIIUS U

HATpHS C BOJIOH (BO3MOKHO HCIIOJB30BAaHKUE BUIEOMATEPUAIIOB); HCCIIEOBAaHUE CBOCTB

XKECTKOM BOJBI, TpoIlecca TOPEHHUs JKeye3a B KHCIOpoAe (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); MPU3HAKOB MIPOTEKAHUS KAYCCTBCHHBIX PEAKIIUI HA NOHBI (MarHus,

KaJIbIIMsl, almoMuHMS, uHKa, xene3a(ll) u sxenesza(Ill), meau(Il); HaGnroaeHNE U ONIMCaHKE
MPOIIECCOB OKpAIIMBAHWS TUIAMEHU HWOHAMHU HATpHS, Kalus W KaJbIUs (BO3MOXHO
WCTIOJIb30BaHUE BUICOMATEPHAJIOB); HCCIIECIOBaHUE aM(POTEPHBIX CBOWCTB THUAPOKCHIA
ATIOMUHHAST ¥ THIPOKCHIA IIMHKA; PEIICHWE OKCIePUMEHTAIBHBIX 33Ja4 IO TeMe

«Baxkneiuye MeTaaiabl M UX COCOUHECHUSY

XHMHS U OKpyKarolas cpenia

4.1

HoBbie marepuansl n TexHosoruu. BemecTtBa M MarepHalibl B MOBCEAHEBHOW KU3HU
yesjoBeka. XUMHUSI U 370pOBbe. be3omacHoe HMCIOIb30BaHUE BEIIECTB U XUMHUYECKUX

peaknuii B ObITy. [lepBasi mOMOIs P XUMHYECKUX 0)KOTaX U OTPABJICHUSIX

4.2

4.3

OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYIKaIOLIEe cpebl
I[TAK. Posnp XxuMuu B pEUIEHHH HKOJOrMUYecKuX mpobaem. [IpupogHble HCTOUHUKU
YIJI€BOI0POAOB (Yroiib, MPUPOAHBIN Ta3, He(Th), MPOTYKTHI UX NEPEPAOOTKH, UX POJIb B
OBITY U IPOMBIIIEHHOCTH

XUMHYECKUHN OKCIICPUMCHT: U3YUCHUC o6pa3u0B MaTepHrajioB (CTeK.]'IO, CIIJIaBbI ME€TAJIJIOB,

MOJIMMEPHBIE MaTEpUAJIbI)

IMPOBEPSEMBIE HA OI'D 1O XUMHUU TPEBOBAHMUS K PE3YJIIBbTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJLHON MTPOIT'PAMMBI OCHOBHOI'O OBIIETO

OBPA3OBAHUA
Kon IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM pPe3yJibTaTaM 0a30BOro ypoBHA
NpOBEPSIEMOro OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 0011Iero
TpeOoBaHus o0pazoBanust Ha ocHoBe PI'OC

[IpencraBnenue:

O TNO3HABAaEMOCTHU SIBICHUU NPUPOJbI, OHUMAHHE OOBEKTUBHOM 3HAUYMMOCTH
OCHOB XHMMHYECKOH HayKM Kak oOOJacTH COBPEMEHHOIO eCTeCTBO3HAHMS,
KOMITOHEHTa OOIIel KyJbTypbl U NPaKTHYECKOH NEeATENbHOCTH 4YeOBEKa B

YCIIOBUSIX COBPEMEHHOT0 OOIIECTBa; MOHMMAaHHE MeCTa XMUMHU Cpelu JIpYTux

CCTCCTBCHHBIX HAYK

O HAyY4YHBIX METOJAaX TIIO3HAHWA, B TOM YHCIC OKCICPUMCHTAJIBHBIX U

TCOPCTUUCCKUX MCTOAAX HCCICAOBAHUA BCIICCTB M H3YUCHUSA XUMHYCCKUX




peaKuHﬁ; YMCHHC UCIIOJIL30BATh MOJCIIN AJIA 00BACHEHHS CTPOCHUSA aTOMOB U

MOJIEKY

1.3

0 chepax mnpodecCHOHATBLHON JEATSIBHOCTH, CBSI3aHHBIX C XHMHEH U
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU Ha HOCTUIKCHUAX XUMHUYECKOU
HAYKH, 9TO MO3BOJIUT 00YYArONIMMCS pacCMaTPUBATh XUMUIO Kak cepy cBoei

Oynymieit mpodeccnoHabHON JEesATENLHOCTH U CJIENaTh OCO3HAHHBIA BHIOOD
XUMHUHM Kak MPOQHIHLHOTO TpeAMeTa MPH Mepexoje Ha YPOBEHb CPEIHEro

o0rmiero oopazoBaHus

Bnanenue cucteMoi XMMHYECKMX 3HAHUHW M YMEHUE MNPUMEHATH CUCTEMY

XUMHNYCCKHUX 3H21HPII>1, KOTOpasd BKJIOYACT:

2.1

2.2

BOKHEUININE XUMUYECKUE TOHSATHSA: XUMHUYECKHH 3JIEMEHT, aToM, MOJEKyJa,
BEILIECTBO, IPOCTOE M CII0KHOE BEIIECTBO, OJTHOPOHAS U HEOTHOPOHAS CMECh,
OTHOCUTEJIbHBIE aTOMHAs U MOJICKYJISIpHAs MacChl, KOJIMUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIA 00bEM, OKCH/T, KUCIIOTa, OCHOBAHUE, COJIb (CPEIHSS
XUMUYECKasg Peaklus, PEaKlud COCAMHCHHS, PEAKIMH Pa3IOKECHHs, PEaKIIUH
3aMEIICHMS, pEeaKIuu oOMeHa, TemioBor JddexT peakuu, 05K30- U
SHIOTEPMUYECKHUE PEAKIINH, PACTBOP, MACCOBAsSI IOJIsI XUMUUECKOTO SJIEMEHTA B
COCTMHEHHH, MacCOBasl IOJISI M IPOIICHTHAS KOHIISHTPAIUs BEIECTBA B PACTBOPE
SIPO aToMa, JJICKTPOHHBIA CIIOW aToMa, aToMHas OpOWTalb, paguyc aToMma,
BaJICHTHOCTbh, CTENIEHb OKHCIIEHUS, XUMUYECKasl CBsI3b, DNIEKTPOOTPULIATEILHOCTD
MOJISIPHAsE M HEMOJIApHAs KOBAJICHTHAs CBSI3b, MOHHASI CBS3b, METAJUIMUECKast
CBS3b, KpHUCTAUITMYECKass pemeéTka (aToMHas, WOHHAsA, METaJUTMYEeCKas,

MOJ'IGKy.]'I?IpHaSI) , HOH, KaTUOH, AaHHWOH, OJJICKTPOJIHUT W  HEIJICKTPOJUT,

QJICKTPOJIUTHYCCKAAd AHUCCOLHAIHA, PCAKIIMKM HOHHOI'O O6MeHa, OKHUCJIHNTCIIBHO-

BOCCTAaHOBHUTEJIbHBIE PEAKIIUH, OKUCIUTEIh M BOCCTAHOBUTENb, OKUCIECHUE U
BOCCTAHOBJICHHE, OJIIEKTPONU3, XHUMHUYECKOE paBHOBecHe, oOpaTHMble U
HEOOpaTUMbIE PEAKIUU, CKOPOCTh XMMHUYECKOW peakuuu, karamuzatop, [1JIK,

KOppOo3us METAaJIJIOB, CIIJIaBbI

OCHOBOIIOJIAraromue 3aKOHbl XUMHU: 3aKOH COXPAHCHUA MACCHI, HCpI/IOI[I/I‘lCCKI/Iﬁ

3akoH [[.. MenneneeBa, 3aKOH OCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIpo

o

4
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TECOpHUHU XHUMHUH: AaTOMHO-MOJICKYJISIpHAas TCOpHUA, TCOPUA SHGKTPOHHTHQCCKOIZ

Jucconuanmmn

Brnanenue ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

yMEHHE NPaBUIbHO UCMOIb30BaTh U3yUEHHBIE BEIIECTBA U MaTepUabl (B TOM
quciie MUHEepallbHbIe yI00PEHUs, METAJUIbI M CIUIABbI, IPOAYKTHI EpepaboTKU
MIPUPOJIHBIX MCTOYHHMKOB YTJIEBOIOPOAOB (YIJis, MPUPOIAHOIO Ta3a, HEPTH) B
OBITY, CEIbCKOM XO3SICTBE, Ha MPOM3BOJICTBE U IOHUMAHUE 3HAUCHHS KUPOB,

6eJ'IKOB, YTJI€EBOJA0B AJId OpraHru3Ma 4€JI0BCKa, YMCHHUEC ITPOrHO3UPOBATE BIIMAHNC




BCIICCTB U XUMHUYCCKUX IMPOHCCCOB HAa OpPraHrU3M 4YCJIOBCKA M OKPYIKANOUIYIO

MPUPOIHYIO CPEIy

yMEHHE WHTETPUPOBATh XMMHUYECKHE 3HAHUSA CO 3HAHUSAMHU JIPYTHX Y4eOHBIX

3.2
MpEeAMETOB
HAJIMYUE OMbITa pabOThI C pa3TUYHBIMU UCTOYHUKAMH HH(OPMALIUU IO XUMHH
33 (HayyHass W HAY4YHO-TIONMYyJISIpHAsl JIMTEpaTypa, CJIOBApH, CIPABOYHHUKH,
HMHTEPHET-PECYPCHhI)
yMeHHe 00bEKTUBHO OLIEHUBATh WH(GOPMAIIUIO O BEIIECTBAX, UX MPEBPALICHUIX
3.4 Y IPAKTHYECKOM MPUMEHEHUH U YMEHHE UCIIONB30BaTh €€ JIUIsl pEIICHUs yaeOHO-
[T03HABATEJNIbHBIX 3a7a4
Biianenne ocHoBaMu MOHSTHITHOTO annapara i CUMBOJIMYECKOTO SI3bIKa XUMUU
4 JUTSL COCTaBIICHUST (POPMYJT HEOPTAHUICCKUX BEIIECTB, YPABHCHUIA XUMHUCCKUX
peaknuii; ocHoBamMu xumMudeckoit HomeHkIaTypbl (IUPAC u TpuBuanbpHOM)
YMenue oObSICHATH CBA3b MOJ0XKEHUS 3NeMeHTa B [leproandeckoit cucreme ¢
s YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB
(cocTaB u 3apan sapa, 00IIee YHCIIO ANEKTPOHOB), paclpeleICHUEM MJIEKTPOHOB
10 PHEPTETUYECKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOIOB, KA U KAJIbIIHS
[IpencraBinenue O NEPUOAMYECKONW 3aBUCHUMOCTH CBOMCTB XUMHUYECKUX
6 AJIEMEHTOB (paJnlyc aToMa, JIEKTPOOTPUIATENILHOCTD), MPOCTHIX U CIOKHBIX
BELIECTB OT IOJIOKEHUs 3yieMeHToB B Ilepuoaunueckoil cucreme (B MalbIx
MeproAax U rIaBHBIX MOATPYIINAX) U AIEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue knaccuuuupoBaTth:
7.1 XUMUYECKUE FTIEMEHTBI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHUYECKHUE PEAKINU
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTH M CTETICHb OKUCJICHHS] XUMHUECKUX JIEMEHTOB, 3apsij] HOHA
8.2 BHJI XUMUYECKOH CBSI3M U TUIl KPUCTAIUTMUECKON CTPYKTYpPbI B COETMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMIA)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue XapakTepu30BaTh PU3MUECKUE U XUMUYECKUE CBOMCTBA:
91 MIPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOI, TpaduT, anma3, KpeMHHUH, a30T,
' dbocdop, cepa, X0p, HATPUA, KAJIU, MarHUH, KaJIbIIUH, ATFOMUHUH, )KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHUCJE€ HMX BOJHBIX PACTBOPOB (BOAa, aMMUaK,
9.2 XJIOPOBOJIOPOJI, CEPOBOAOPO/I, OKCUIBI U THAPOKCHU I MeTaIoB [-IIA rpymm,

amomunus, meau (II), umuka, xeneza (II u III), oxcunsr yrinepoma (II u 1V




kpemuus (IV), azora u pocdopa (Il u V), cepsr (IV u VI), cepuucras, cepnas,

a30TUCTas, a30THAas, (ochopHasi, yrojbHas, KpEMHHUEBAs KUCIOTA U UX COJIN)

IIPOrHO3UPOBATH U XapaKTEPHU30BaTh CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX

9.3 COCTaBa M CTPOCHHS, NMPUMEHEHHUE BEILECTB B 3aBUCUMOCTH OT MX CBOMCTB,
BO3MOXXHOCTh MPOTEKAHMSI XUMHUYECKHUX IPEBPAIICHUN B Pa3IMYHBIX YCIOBUIX
10 YMeHUE COCTaBIIATH MOJIEKYJIIPHbIC M WOHHBIC YPaBHCHHS PEAKIHii, B TOM
qHcle:
10.1 peakIuii HOHHOTO 0OMEHa
10.2 OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINI
103 WUTIOCTPUPYIOMIMX XUMHYECKHE CBOWCTBA HW3YYEHHBIX KJIaccoB (TpyIi)
. HEOPTraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAOLIUX T€HETUYECKYIO B3aUMOCBSI3b MEX /1y HUIMU
11 YMeHue BIYUCIATh (IIPOBOJUTH PACUEThI):
1 OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
' XUMHUYECKOTO JIEMEHTa B COCIMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XWMHUYCCKUX PEAKIMA W HAXOJIUTh KOJIUYECTBO BEIIECTBA,
' 00BEM M MacCy peareHTOB WU MPOAYKTOB PeaKIMU
12 Brnagenue (3HaHUE OCHOB):
OCHOBHBIMM METOJaMH HAy4YHOTO TIO3HAHHWS (HAOIO/IeHHe, W3MEpPEHHE,
12.1 OKCIIEPUMEHT, MOJAEIUPOBAHUE) TPU H3YYCHHH BEIIECTB U XUMHYECKHX
SIBIICHUH; YMEHUE C(HOPMYITUPOBATH IPOOIIEMY H TIPEITIOKUTH ITyTH €€ PeIICHUS
192 0e3omacHO pabOThl ¢ XMMHUYECKUMH BEIIECTBAMH, XUMHUYECKOW MOCYIOU W
. 1abopaTOpHBIM 000PYI0BaHHEM
npaBuiaMu Oe3omacHoro oOpallieHusi C BeUIeCTBaMH, HCIOJIb3yeMbIMU B
MMOBCETHEBHOM KU3HU, TTPaBUIaMU TTOBEACHUS B IIEJSIX COEPEKECHHS 3JOPOBbS U
12.3 OKpY’Karolel MpUpPOTHON Cpeibl; MOHUMaHUe Bpea (OMacHOCTH ) BO3AEHCTBHS
Ha JKMBBIE OpPraHU3Mbl ONPEIENIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U
MIPEIOTBPAIICHHS UX BPEIHOTO BO3ICHCTBUS
3 Hannume mpakTUYeCKMX HABBIKOB  IUIAHUPOBAHUS H  OCYIIECTBICHUS
CJIEYIOIINX XUMHYECKUX SKCTIEPUMEHTOB:
W3y4eHHWe W OmnucaHue (U3NUYECKHMX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
13.1 (GU3MYECKUMU W XUMHYECKUMHU SBICHUSMHU; OMBITHL, WIUTIOCTPUPYIOIIHE
MIPU3HAKY TIPOTEKAHUS XUMUYCCKUX PEaKITUi
13.2 u3ydeHue crnocoOoB pa3aeneHus cMecen




13.3

MOJIy4YEeHUE KHUCIOpOJa M HU3YYEHHE €ro CBOMCTB; IMOJYy4Y€HHE BOJOpoAa M
M3YyYEHHE €ro CBOMCTB; MMOJIyYeHHE YTIIEKUCIIOTO ra3a U U3y4YeHUE ero CBOWCTB;

MOJIYUYCHHUEC aMMHAKa U U3YUCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MAacCOBOM JOJEH pacTBOPEHHOIQ

BEIECTBA

13.5

13.6

13.7

NPUMEHEHUE HWHIMKATOpOB (JIaKMyca, METWIOpaHxka u (eHoidTasenHa) s

OTIpe/IeNICHUs XapaKkTepa Cpeibl B pacTBOpax KUCJIOT U IIeI0Yeit

UCCJIEIOBAaHHE M ONKMCAHHWE CBONCTB HEOPraHMYECKHUX BEIIECTB PA3IUYHBIX
KJIACCOB; U3yUY€HHE B3aUMOJICUCTBUS KUCIIOT C METAJIIaMH, OKCHIaMH METAJLJIOB,
pacTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAaHUSIMHU, COJISIMU; IOJIy4ECHUE
HEPaCTBOPUMBIX OCHOBAHMI; BRITECHEHHE OJJHOTO METaJlIa APYTHM U3 PacTBOpa

COJIM, UCCIICA0OBAHUC aM(bOTepHBIX CBOMCTB TUAPOKCHUAOB AJIFOMUHUA U IUHKA

PCHICHUEC OJOKCICPHMCHTAJIBHBIX 3adad II0 TEMaM: «OCHOBHBIE  KJIACCHI
HCOPTraHNYCCKUX COCI[HHGHHﬁ)); ((SJIGKTpOJII/ITI/ILIeCKaﬂ JUCCOoLanus»
«Baxneimue HemeTambl U HX COCANHCHU, «Baxneimme MeTaaiabl U HX

COCAMHCHUS

13.8

XUMHYECKHE OKCIEPUMEHTHI, WUTIOCTPUPYIONINE TMPHU3HAKA TPOTEKAHUS
peakiMii HOHHOTO OOMEHa; KaueCTBEHHBIC PEAKIMH Ha TPUCYTCTBYIOUIHE B
BOJHBIX PACTBOPAaX HMOHBIL: XJIOPHUI-, OPOMHI-, HOAHI-, CylIbdar-, docdar-,
KapOOHaT-, CHJIMKAT-aHUOHBI, THJIPOKCH]I-MOHBI, KATUOHBl aAMMOHUS, MarHus,

KaJIbLIMsI, aIFOMUHMS, JKkeme3a (2+) u xkenesa (3+), meau (2-+), MHKA

14

YmMmenue:

14.1

NpEACTAaBJIAThL PE3YJIbTATBI 3KCIICPUMCHTA B (I)opMe BBIBOAOB, A0OKa3aTCJIbCTB,

l"pa(l)I/IKOB n Ta6J'II/III " BBIABJIATD OMIIUPUYCCKHUE 3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATG CBA3UW MCXKAY PCAJIbHO Ha6J'IIOI[aCMI)IMI/I XUMHUYCCKUMH
SABJICHUSAMH U ITpOLECCaMU, ITPOUCXOAAIINMHU B MAKpO- U MUKPOMHPE, O0OBICHATH

MIPUYMHBI MHOTOOOPAa3Ksl BEIIECTB

HEPEYEHDB 2JIEMEHTOB COAEP)KAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IroCYJZAPCTBEHHOM 3K3AMEHE 110 XUMWH

Kon IIpoBepsieMblii 371eMEHT COAEPKAHUS
1 [lepBoHavasIbHbIE XUMUYECKUE TTOHSATHUS
1.1 UYuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus cMecei
15 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMeHTbl. CHMBOJIBI XMMHYECKUX JIIEMEHTOB.
. [IpocThie U CIOXKHBIC BEIIECTBA.
13 Xumuueckas (opmyna. BajaeHTHOCTP aTOMOB XHUMHYECKHUX dJeMeHTOB. (CTerneHb
. OKHCJICHUA




1.4

3aKk0H HOCTOSIHCTBa cocTaBa BelecTB. OrHOocUTenbHad aromMHas macca. OTHOCHUTEILHAS

MOJICKYJIsIpHas Macca. MaccoBas J0JIA XUMHYCCKOTI'O 3JIEMEHTA B COCAMHECHNU

1.5

KonuyecTBo BemectBa. Mosbs. ModsipHast Mmacca. MoJisspHbIi 00bEM Ta30B. B3anMocBs3b

KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAWMHUI] BEUICCTBA

1.6

dusnyeckue M XUMHYCCKHE SBIICHHSA. XUMUUECKas p€aknusa u eé IIPpHU3HAKHU. 3aKoH

COXpPAaHCHUA MACChI BCUICCTB. XUMUYECKHUE YpPaBHCHUA

Ilepnonnueckuit 3akoH u Ilepuonmueckas cucrema XuMuudeckux osnemeHToB J[.M.

MenneneeBa. CTpoeHre aTOMOB

2.1

2.2

23

[lepuonnueckuit 3akoH. Ilepuonuueckas cuctemMa XuMHUecKux dyemeHtoB .M.
Menpneneesa. llepuoael u rpynnsl. @U3n4ecKuil CMBICII OPSIKOBOIO HOMEpa, HOMEPOB

nepuoaa v rpymiibl 3JICMCHTA

Crpoenne atoMoB. CocTaB aTOMHBIX sziep. M30Tomnbl. DnekTponbl. CTpoeHHEe 3JIEKTPOHHBIX
obosouek aToMoB TepBbIX 20 XuMUYeckux 3neMeHToB [lepmommueckoit cucremsr JI.U.

Menneneesa

3aKOHOM€pHOCTI/I B U3MEHECHUH CBONCTB XMMHYECKHUX 3JIEMEHTOB IMEPBBIX TpéX IepuoaoB,
Kajlus, KaJdbIus (pazmyca aTOMOB, OJJICKTPOOTPHUUATCIBHOCTH, MCTANIMYCCKUX U
HEMCTATIINYCCKHUX CBOﬁCTB) Hn ux COG,Z[I/IHGHI/Iﬁ B COOTBCTCTBHH C ITIOJIOKCHUEM DJICMCHTOB

B [leproanueckoi cuctemMe u CTPOCHUEM UX aTOMOB

3.1

CTpOGHI/Ie BCIICCTBA

XumMugeckas CBSI3b. KoBanentnas (momnsipHas u HETOJISIPHAS) CBSI3b.

SHCKTPOOTpHHaTGHI)HOCTI) XHMHYSCKHX 31eMeHTOB. MloHHas cBI3h. MeTannnueckas CBI3b

3.2

Tunsl KpUCTAIUIMUECKUX pEmETOK (aToOMHasi, MOHHAs, METAJUIMYecKas), 3aBUCUMOCThb
CBOMCTB BEILECTBA OT TUIIA KPUCTANINYECKON PEIIETKA U BUIa XUMUYECKOH CBA3H

Baxneiiume npeaACTaBUTCIIN HCOPTAaHUYCCKUX BCIHICCTB. Hemerannel 1 ux coeauMHEHMS,

MeTtamisl 1 UX COCIUHCHUA

4.1

Knaccupukammss ©  HOMEHKIATypa  HEOPraHMYECKHX  COCTUHEHHH:  OKCHIOB
(coneoOpasyrole: OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) M HECOJIEO0pa3yIOIIueE;
OCHOBaHMH (IIENIOYM M HEpacTBOPHMBIE OCHOBAHMSA); KUCIOT (KHUCIOPOACOAEp)KaIIne U

OECKHUCIOPOIHbIE, OTHOOCHOBHBIE I MHOTOOCHOBHBIE); COJICH (CPEeTHUX U KUCITBIX )

4.2

dOu3nyeckue U XUMHUYSCKHE CBOMCTBA IMPOCTBIX BEIICCTB-HEMCTAJJIOB: BOAOPOaAA, XJIopa,

KHCJIOpO/a, cephl, a30Ta, hocdopa, yriaeponaa, KpeMHHS

43

duznyecKkue U XUMHYECKHIE CBOMCTBA MPOCTBIX BEHICCTB-MCTAJUIOB: JIMTUSA, HATPUA, KAJIH,

Mar"us 1 KaJlbIiys, aJJFOMUHUA, JKCJIE3a. SHeKTpOXI/IMI/I‘—IeCKI/Iﬁ pan HaprDKeHI/Iﬁ METAaJJIOB

4.4

Ou3nyeckue M XUMHUYECKHME CBOMCTBAa BOJOPOJHBIX COEAMHEHUM HEMETAJIOB:

XJIOPOBOJIOPOJA, CEPOBOAOPO/Ia, aMMHUAKa

4.5

duznueckre 1 XUMUYECKHUE CBOMCTBA OKCH10B HeMeTauioB: cepol (IV, VI), azora(ll, IV,

V), docdopa(lll, V), yrnepona(Il, IV), kpemuusa(IV). [lonydeHne okcuioB HEMETaIOB

il



Xumnueckue cBoiictBa okcu0B: MetamioB [A—IIIA rpynn, nunka, meau(1l) u xxenesa(Il, 11

+0 [TomyueHnue oKkCUI0B METAIIIIOB
XWMHUYECKHE CBOMCTBA OCHOBAaHMM H aM(OTEpHBIX THAPOKCHIOB (Ha mpuUMepe
4.7 THJIPOKCUIOB aJIIOMUHUS, Kene3a, LuHKa). [lomyueHne ocHOBaHMK W aM(OTEpHBIX
TUAPOKCH]IOB
OO01mre XUMUYIECKUE CBOWCTBA KUCIIOT: XJIOPOBOIOPOTHOM, CEPOBOAOPOTHOM, CEPHUCTOM,
4.8 CepHOM, a30THOU, (hochopHOM, KpeMHUEBOU, yrosbHOU. OcoOble XMMHUYECKHE CBOMCTBA
KOHLICHTPUPOBAHHOU CEPHOM U a30THOU KHUCIIOT. [IoydeHne Kucior
4.9 OOure XMMU4YecKne CBOMCTBA cpeHuX coseid. [lomydenue coneit
410 [Tonmyyenue, coOupanue, pacrno3HaBaHUE BOJOPOJA, KUCIOPOJAa, aMMHAaKa, YTIJIEKHUCIIOTO
' rasza B JlabopaTopHuu
a1l [Tomydyenue amMmmuaka, cepHOU U a30THOM KUCIIOT B MPOMBITLIEHHOCTH. OO0IIHe crocoob
' MIOJTy4Y€HHUs] METAJIJIOB
4.12 ['eneTn4deckas CBA3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCAMHEHUIN
5 XUMUYECKHE pPEAKITUU
Knaccudukanus XuMHUIecKUX peakiuii o pa3IMyHbIM MIPU3HAKaM: TI0 YHCIY U COCTaBY
5.1 YYacCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY 3(QeKTy, Mo M3MEHEHUIO CTEeIeHEl
OKHUCJIEHUS] XMMUYECKUX 3JIEMEHTOB
- TermnoBoii 3pQexT XUMHUECKON peakIuu, TEPMOXUMHUYECKHE YypaBHEHHS. OJK30- U
' SHAOTEPMUYECKHUE peakluu. TepMOXUMUYECKHE YpaBHEHUS
OKHCIUTETFHOBOCCTAHOBUTENIbHBIC Peakiinu. OKUCIUTETN U BocCTaHOBHUTENU. [Ipotiecchr
53 OKHCIICHUSI ¥ BOCCTAHOBJICHUS. DIEKTPOHHBIN OaaHC OKUCIUTEIHOBOCCTAHOBUTEIBHOM
peaxkuuu
54 Teopust anekrponuTHueckod nuccounanuu. KaTvoHbl, aHUOHBI. OJIEKTPOJIMUTHl U
' HedNeKTponuThl. CHiIbHBIC U cladble NMeKTPOIUTh. CTeNeHb TUCCOLUAIIUN
ss Peakuuu nonHoro o6meHa. YCIIOBUSI MPOTEKaHHS PEaKIUii MOHHOTO OOMEHa, MOJHBIC U
. COKpalI€HHbIE HIOHHBIE YPABHEHUS PEAKIINM
6 XuMUs ¥ OKpyXkarolas cpeaa
BeniecTsa u maTepuansl B TOBCEITHEBHOM KU3HU YeJIOBEKA. be3ormacHoe nenoyib30BaHue
6.1 BEUIECTB M XHMHUYECKHUX peakuuid B sabopatopuu u ObiTy. IlepBas momomb mnpu
XUMHUYECKUX 0KOT'aX U OTPABIICHUAX
XUMHUYECKOE 3arpsi3HEHUE OKPY KaIOIIei cpebl (KUCIOTHBIE T0K/IU, 3aTPS3HEHNE TTOYBHI,
6.2 BO3yXa U BOJOEMOB), crocoObl ero mnpenoTrBpamieHus IlpenenbHas gomycTuMas
' koHneHTpanus BemectB (IIIK). Pomp xumumM B pemieHHH SKOJIOTHUYECKHUX MPOOIEM.
VYcunenue napHUKOBOTO 3¢ (deKTa, pa3pyIIeHHe 030HOBOTO CIIOS
63 [Ipumenenue cepsl, azoTta, pocdopa, yriepoma, KpeMHUS U UX COCAMHEHHUH B OBITY,

MCIUIHHC, TIPOMBIIIVICHHOCTHU U CCIILCKOM XO3SIHUCTBE. HpI/IMeHeHI/Ie METAJIJIOB U CIIJIaBOB

i



(cranmb, 4yryH, NIOpaTIOMUHHUI, OpoH3a) B OBITY M MPOMBIIUICHHOCTH HX COCIMHECHHIA.
[ToHsiTHE O KOPPO3UU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UU
64 [IpupoaHble MCTOYHUKHU YTIEBOJOPOIOB (YyToyib, MPUPOIHBIA Ta3, HEDTh), TPOAYKTHI UX
. nepepaboTku (OeH3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COEIUHEHUSX YTIIEPOJIE
6.5 (MeTtaH, 3TaH, STHJEH, AlETUJICH, TaHOJ, TJUIEPUH, YKCycHas Kucinota). [lonsrue o
OMOJIOrMUeCKH BayKHBIX BEILIECTBAX: JKUpaxX, OeKax, yriaeBoJlax — U UX POJIM B )KU3HU YEJIOB
7 Pacuérsr:
7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) JOJM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSAM

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumust: 8-if kiacc: 6a30BBIN YPOBEHb: yUeOHUK; S5-¢ u3nanue, nepepadoranHoe, 8 kimacc/ 'abpuensa

0O.C., Octpoymos WN.T"., Cnagkos C.A. AknmronepHoe o0mectBo «M3natenberBo «IIpocBemenues

» Xumust: 9-if kinacc: 6a30BbIi ypOBEHb: yueOHUK; 5-€ u3aHue, nepepadorannoe, 9 knacc/ ['abpuensn

0.C., Octpoymos WN.I"., Cnagkos C.A. AkumnonepHoe o0mectBo «M3natenberBo «IIpocBemenues

NS v AW

METOAUYECKHUE MATEPHAJIBI UISA YYUTEJIA

MeTtoauueckre pPeKOMEHJAIMH M0 W3YYeHHIO TeMbl «OKHUCIUTEIbHO- BOCCTAHOBUTEIHHBIC
peaKum» B UIKOJIBHOM KypCe XUMUU
Y4eOHo-MeTonYecKoe 00ecreyeH e MPoLeCCoB MPENnoIaBaHusl XUMUU, OUOJIOruH, (PU3UKH Ha
YPOBHSIX OCHOBHOTO OOIIEr0O ¥ CpeAHero oO0miero oO0pa3oBaHUS C  BKIIOYCHHEM
JIOTIOJTHUTEIHBHOTO WH)KEHEPHOTO0 KOMITOHEHTA
baHk 3aanuii As TEKYIIEro OLIEHUBAHUSA MO0 YYEOHOMY MPEaMETY « XUMHUSD)
KonTekcTHble 3a1aun. 3aanus K yueOHOMY Kypcy «XUMHsD». 8 Kiacc
Mertoanueckuii keiic. Xumuueckas cBsa3b. Kpucrammueckue pemeTku. 9 kinacc
[TpakTrueckue (J1abopaTopHbIe) pabOTHI 10 ydeOHOMY MpenaMeTy «Xumusi». 8-11 kmaccsl
MeTtoaudeckoe ocobue. JlocTkeHre MeTamnpeAMETHBIX  pe3yJbTaTOB B
pamMKax U3y4yeHHs MPeMETOB €CTECTBEHHO-HAYYHOr 0 0JI0Ka. 5-9 Kiacchl
Mertoauyueckue peKoOMeHIaluu. Cucrema OIIEHKU IOCTIDKEHUN
TUTAHUPYEMBIX MTPEIMETHBIX Pe3yIbTaTOB OCBOEHUS Y4eOHOTO npeamera “Xumus”. 8-9 kimaccel
HUPPOBBIE OBPA3OBATEJIbHBIE PECYPCbI n PECYPCbI

CETHU UHTEPHET:

€Ka



A

HOC «Mos mkosay

EnuHas KonneKnus I_[I/Id)DOBBIX O6D330B3TCJ'II>HBIX PECYPCOB

Kypaaa «XuUMUI 1 XUMUAKWA

COopaBOYHUK XUMHKA

IIIkoabHBIE OJUMIIMAJLI IO XUMUHN
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