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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM TPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnogaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o xuMuu Aa€T NPEJCTaBICHUE O MENsAX, OOIeld cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUIA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IpOrpaMMbl MO XUMHH, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeneNsieT BO3MOXHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JIEATEIHOCTH O00ydYalomerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHpoOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIEesTEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEILCKUX YMEHHMHM, HEOOXOJAMMBIX KakK B
MOBCETHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B pOPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMHUU OOECIEUMBAIOTCA CIEIU(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeICTaBleHUH 00 3IEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHUYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHWS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyXaloluid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amava y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUSA TPU HU3YYEHHUU BEIIECTB U
XUMHUYECKHUX PeaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBHJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Ipy M3y4yeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOHIEr0 0Opa30BaHMS BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (OpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YyYarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHATBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKPY’KaIOIIer0 MHUpa, MCIHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh HUX IMpPHU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYJIOBOM JIESITEIIBHOCTH;

— (¢opmupoBaHue y oOyyaroummxcs T'yMaHUCTHUYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKas PEaKkus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKHUE ypaBHEeHMs. Kiaccudukamus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB 00pa3sOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SABJICHUH, HAOIOCHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHHE CIOCOOOB pa3JeIeHHs] CMECE: ¢ MOMOIIbI0 MAarHuTa, (PuIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapocTepKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopoa — 3neMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoaa B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCIIoOpoAa B JabopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOTr0 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpoB B IpUpOZi€ U B KU3HU 4elloBeka. KpyroBopot BoAbl B MpUpPOJE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujgoB. Du3nyeckue U XHUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHUYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucior. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHue cosen.

['eHeTnyecKkas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMNPEIECIICHHUE CONEPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAaKOMJICHHE ¢ OOpa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PpACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUWE  BHUEOMATEpUAIIOB),



WCCJICIOBAaHNE O0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KJIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklUWil HEUTpalu3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBS3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IEpuoAa U
TPYIIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckon cucreme /. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leprpoanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpakTtuku. [[. M. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass CcBsa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKMCIIEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLU U HX
COCMHEHUNM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiiuii Mo pa3aTudHbIM MPU3HAKAM (IO YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, 1o
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHe 0 TOMOTreHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[lonsaTne 0 xumMmruyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEaKIUUW U TMOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHUEM  METOJIa
3JIEKTPOHHOTO OasiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakii Ha HOHBL. [IOHSITHE O TMapONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOXKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUS  peakuuii HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIIEJICHUE Tas3a, oOpa3oBaHUWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C MeETaUIlaM{, HEMETaUlaMU, IIeI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKHUE CBOMCTBA, IMOJydYeHUE, NpumeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHeWIHne XJIOpUIbl U HX
HAXOXJICHUE B PUPOJIE.

OO6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (QHU3WYECKHE W XUMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(puyeckue). XHWMHUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLUs Ha



cyiabdaTr-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHN B MpUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUEeCcKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHue MpOOJEeMBbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoresa riao6anbHOrO TOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NYECKUe U XUMHYECKHUE CBOMCTBA,
noJlyueHue U mnpuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKHUpaxX, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MOJIyYCHHE H
npumeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmume mnpeacraBieHus 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTelbHble MaTepHalbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEJMHEHHH (BO3MOXKHO MCHOJB30BAHHE BUIAECOMATEPUAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHMHYECKHX CBOMCTB
pa30aBICEHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON pPeaKIK Ha Cynbdar-
WOH W HAOJIOJIeHHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (POChHOPHBIX yIOOpEHUM, MoJlydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHUsI, B3AMMO/ICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojyueHue, coOupaHue, pacro3HaBaHUE U M3YyUCHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MNPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOW MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTaulbl U UX COCTUHEHUSD).

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxkeHus B llepmogmyeckor cucreMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtaiuioB. MeTtamnuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HampsHKeHUH MeTauioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CrocOOBI TIONy4eHHUs] MeTaioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MenaeneeBa, CTpoeHME UX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUIPOKCUABl HaTpus W Kanud. l[IpuMeHeHne WIEeNOYHBIX METAUIOB MW UX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUECKUEe U XMMUUYECKUE CBOMCTBA MarHus
W Kanblus. BaxuHelmiue coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHNE BHJCOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KaJabLMs, aIIOMUHUS, [IUHKA, >KEJIe3a
(I1) u xeneza (III), mequ (1), HaOrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe «BakHeunime
METAaJlJIbl U UX COCIMHCHUS.

XHMUS M OKpPY:KaoUas cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HM YelloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacCTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CruiaBbl, (pU3MUECKHE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIAEMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIleCTBE TMpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IMpolleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAUI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAyKH B KA3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MOpPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM JeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY I TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEOM, O POJIM XMMHUU B TO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEJbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMO0Opa30BaHHUIO, MPOEKTHOW U  HMCCIEN0BATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u TpyJa pa3aIudyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIeHOM Mpo(eCCUOHAIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CYyLIECTBOBAaHUS, NIOHMMAaHUE LIEHHOCTH 310POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYALMSIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUs TIJ00AJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJIeM M MyTel WX pelIeHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAYMMbIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCYyXIAeHUS (MHAYKTHUBHBIC, JEAYKTUBHBIC, TI0 aHAJIOTHUH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XMMHYecKas GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHBOPEUHS B U3y4aE€MbIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI i (hOPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMysIUpoBaTh 00OOIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U ()OPM MPEACTABICHUS, MMOIYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KpPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENHCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juanora M (WJIM) IOUCKYCCHM) IIO
CyllecTBY  OOCyXJaemMol  TeMbl, (POPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3aa4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOrO OIbITA,
1abopaTopHOI pabOThI O UCCIIEA0OBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUs1 y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAaMOCTOSITENIBHO ONPEIEHATh LENH JEATENBHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHUsl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBAThH
MPEUIOKEHHBIM  QITOPUTM JEHMCTBUM NIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, CcHenupuIecKue I TPEeAMETHOW obmacth «XHUMUS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOITUXCSI YMEHHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsT Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKlus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIMU 3aMENICHUs, PEeaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakinm,
AIpO aToOMa, JJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MAccoBas J0Ji1 BEIIECTBA
(mporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIUI;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHHUSIX;

e packpeiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuvaTh TMIOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmomnueckas cucTteMa XuMHYeckux siemernToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWYCCKHE BEIICCTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMEeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHUCTeMaTH3aluIo, KJacCHU(pUKAIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJIaM  [OJIb30BAaHUA  XUMHYECKOM  MOCylod |
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  HKCIEPUMEHTHI  TIO
pacmo3HaBaHHUIO PACTBOPOB IIEIOYEH M KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’)KHOE BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasi CBs3b, TEIUIOBOU ekt
peakiuuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIIEHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUHH, TMPEAEIbHO JOMyCTHMas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIINM;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATh M XapaKTEPU30BATh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHag noarpynmna (A-rpynmna)y U «modooyHas
noarpymnmna (b-rpynma)», manble u  OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezaenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKHUE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OIMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS AJIEKTPOHHOTO OajaHca dTUX PEaKInii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEeHTa 1o (opmyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSAMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O W COOMPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIe (LM pPOBbLIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pazgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 ’ bubmuorexa [JOK

’ MPAKTUYECKOU NeATEIbHOCTH https://m.edsoo.ru/7f41837¢

YyejaoBeKa

12 BemecTBa 1 XuMu4deckue 15 | bu6nuoreka [IOK

) peakunu https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 20

Pa3nes 2. Baskneiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
1 Boznyx. Kucnopoa. ITonstue 6 bubnuoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopon. Tlonstue o kucimorax g | bu6nuoreka [IOK

) U COJIIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 00 5 1 1 bu6nuoreka [IOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 1 1 1 bubmuorexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumnyeckux 3jaemeHToB JI. . MenneneeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIHH




[Tepuoanueckuii 3aKOH U

31 [lepuoauueckast cucrema 7 bubmmoreka [IOK
) XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/7t41837¢c
MenpneneeBa. CTpoeHue atoMa
XumMuyeckas CBS3b.
39 0 . g bu6nuoreka [IOK
’ KHCTHTEIBHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKLINMH
bubmuorexa [JOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢c
PesehBHOE BOEMS 3 bubnnoreka IIOK
eep p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/esioB U TeM uudpoBbIie
Ne /i P Kourpoabnsie | Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgea 1. BemmecTBo U XUMHYeCKHEe peakul
L1 [ToBTOpeHue U yriay6nenue 3HaHUN 5 1 bubnuoreka [IOK
’ OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnnoreka [JOK
’ peakuuin https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs TUCCOLUALIHS. 2 | | bubnnoreka [JOK
’ XHMMHYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTasIbl M HX cOeIMHEHHS
1 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 4 | bubnuoreka [IOK
) snemenToB VIIA-rpymimsl. ['anoreHsn https://m.edsoo.ru/7f41a636
OO61mas xapakTepruCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
’ PYyTIBL. £-Cp https://m.edsoo.ru/7f41a636
COCTUHCHUS
OO01mmas XxapakTepruCTHKa XUMUIESCKUX
2.3 anemeHToB VA-rpynnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYIHBL. A30T, P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mmas XxapakTepuCTHKa XUMUIESCKUX
2.4 anemeHToB [VA-rpynmel. Yriaepon u 8 1 2 bubmorexa HOK
' ) PYIHBL. S TACPOA https:/m.edsoo.ru/741a636
KPEMHUH U UX COSIMHECHUS
Wroro no pazueny 25




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

N bubmmoreka [JOK
3.1 Obmme crolicTEa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiiniie MeTaibl 1 UX COSIUHEHUS 16 hits://m.cdsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHaiibl B JKU3HH YEJI0BEKA 3 bubmmorera [TOK
) m P https://m.edsoo.ru/7f41a636
Htoro no paznemny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoxka Konrpoabnsie | IIpakTHyeckue p
n/n Bcero u3yyeHusi  oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
[Ipenmer xumuu. Ponp XuMuu B KU3HU
1 1 https://m.edsoo.ru/7efb3c3c
yenoBeka. Tena u Bemecrsa
2 ITousiTie 0 MeTOAaX IMMO3HAHUS B XUMHU 1 https://m.edsoo.ru/9f459¢9a
[IpakTuueckas padora Ne 1 «IIpaBuna
a0O0ThI B 1a00OpaTOpUH U IPUEMBI
3 P patop P 1 https://m.edsoo.ru/ab2a57cb
oOpailieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
Yucrtele BemiecTna U cmecu. CrmocoOobl
4 . 1 https://m.edsoo.ru/8dffeecad
pazzieneHust cmecei
[IpakTuueckas pabora Ne 2
5 «Pa3nenenue cmeceii (Ha npumepe 1 https://m.edsoo.ru/d9adcf25
OUYMCTKHU TTOBaPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
XUMHUYECKHUE JIEMEHTBI. 3HAKU
7 1 https://m.edsoo.ru/3a97f7e6
(CUMBOJIBI) XUMUYECKUX IIEMEHTOB
IIpocThle U cnoxHBIE BELIECTBA 1 https://m.edsoo.ru/8d153ab3
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/b44af747
3aKOH OCTOSIHCTBA COCTaBA BEILIECTB.
10 Xumnueckas popmyna. BaieHTHOCTD 1 https://m.edsoo.ru/3adc28c|
ATOMOB XUMHYECKUX JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. 1 https://m.edsoo.ru/fac67eel




OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUH

https://m.edsoo.ru/95bcb8f5

13

KomnuectBo BemecTBa. Moib.
MougnsipHas macca

https://m.edsoo.ru/668edb4a

14

dusuyeckue 1 XUMUYECKUC SIBJICHUS.
XuMuyecKas peakuus

https://m.edsoo.ru/8b878fcf

15

IIpu3Haky u ycinoBus NpOTEKaHUS
XAMHYECKHUX PEaKIUi

https://m.edsoo.ru/84214963

16

3aK0H COXpaHEHUsI MaCChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

https://m.edsoo.ru/aalc152d

17

Brerancnenus KOJIN4eCTBa, MaCChl
BEILECTBA [10 YPABHEHUSIM XUMUYECKUX
peakuun

https://m.edsoo.ru/b1656492

18

Knaccudukanus XuMHIECKUX peakinui
(coenMHEeHUs, Pa3N0KEHUS,
3aMeleHus, ooMeHa)

https://m.edsoo.ru/fe58191f

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O0o0ImEeHne U
cucTeMaTHu3alus 3HaHui

https://m.edsoo.ru/213bbeaf

20

KonTponbhas pabota Nel o teme
«BGHIGCTBa 1 XUMHUYCCKHUE PCAKIIUND

https://m.edsoo.ru/cc95e5ed

21

Bo3nyx — cMech razos. CocraB
BO3ayxa. Kucinopon — sneMeHT u
npoctoe BeniecTBo. O30H

https://m.edsoo.ru/237315cf

22

DuU3NYECKUE U XUMUYECKHE CBOMCTBA
KHCJIOPOJia (peaKIIuu OKUCIICHHUS,
ropenue). [lonstue 06 okcumax

https://m.edsoo.ru/67245d2f




23

Crioco0bI mostydeH st KHCI0poa B
1a00paTOPUU U MTPOMBILIUICHHOCTH.
[IpumeneHnue kucnopoaa

https://m.edso0.ru/896247cb

24

TennoBoii 3¢ ekt XuMuIecKoi
peaxIyu, TOHSATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U
SHJIOTEPMHUYECKHUX PEaKIUAX

https://m.edsoo.ru/4d71febb

25

TomnuBo (He(dTh, Yroiab U METaH).
3arpsi3HeHue BO3/1yXa, CIOCOObI €ro
IPE0TBPALCHHS

https://m.edsoo.ru/62a61752

26

[TpakTiueckas paborta Ne 3 o reme
«[lony4yenue u coOupanue KHUCIOPOaa,
M3yYEHHUE €r0 CBOMCTB»

https://m.edso00.ru/329545¢c9

27

Boxopon — anemMeHT u mpocToe
BelecTBO. HaxoxaeHnue B nmpupoje

https://m.edso0.ru/2325645f

28

duznueckre 1 XUMUYECKHE CBOMCTBA
Bojopoa. [I[pumenenue Bogopoaa

https://m.edsoo.ru/ae9eb4b5

29

TloHATHE O KUCIIOTAX U COIIX

https://m.edsoo.ru/d743bf8d

30

CnocoObl nomy4eHus BOAOpoJia B
naboparopuu

https://m.edsoo.ru/8dbbbc9b

31

[TpakTiueckas pabota Ne 4 o Teme
«[lomyuenue n cobupanue BO10poa,
W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/37a3324a

32

MounsipHbiii 00BEM ra3oB. 3aKOH
ABoraapo

https://m.edsoo.ru/714a252d

33

Brruucienus o0b€Ma, KOJIHYECTBA
BEILECTBA ra3a Mo €ro U3BECTHOMY
KOJINYECTBY BELIECTBA MM 00BbEMY

https://m.edsoo.ru/25858514




34

Beruucnenus 00bEMOB ra3oB 0o
YpaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHHH Ta30B

https://m.edsoo.ru/ae3d2633

35

duznueckre 1 XUMUYECKHE CBOMICTBA
BOJBI

https://m.edsoo.ru/272b514c

36

Cocras ocHoBauuii. [lousrue 00
HHMKATOpaXx

https://m.edsoo.ru/3d2634ef

37

Bopna xak pactBoputens. HacbleHHbie
Y HEHACHIIICHHBIE PACTBOPHI.
MaccoBasi 10J1 BELIECTBA B pacTBOpE

https://m.edsoo.ru/2b19b4el

38

[TpakTuueckas pabota Ne 5 o reme
«IIpuroToBiieHHE PACTBOPOB C
onpeaeeHHON MacCOBOM J10J1ei
PacTBOPEHHOTO BEWIECTBAY»

https://m.edsoo.ru/9f55a219

39

Konrtponsnas padora Ne2 o teme
«Kucnopoa. Bogopoxn. Boga»

https://m.edsoo.ru/c1c97fe3

40

Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

https://m.edsoo.ru/c321335¢

41

[TomydyeHne 1 XUMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHOB

https://m.edsoo.ru/bce52bca

42

OcHoOBaHUS: COCTaB, KJIacCU(PUKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

[Tonydyenne u XuMHYECKHE CBOMCTBA
OCHOBaHUH

https://m.edsoo.ru/eb3b238b

44

Kucnotsr: cocras, knaccuduxarmus,
HOMEHKJIAaTypa

https://m.edsoo.ru/c589a687

45

[TonyueHne u XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/d2cc4664




KHUCJIOT

46

Conu (cpenHue): HOMEHKIATypa,
CIOCOOBI MOJTYyYEHUS, XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/66bad57a

47

[IpakTuyeckas padora Ne 6. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
«OCHOBHBIE KJIACCHI HEOPTaHUIECKUX
COEIUHEHUI)

https://m.edsoo.ru/ef5f5b6d

48

I'eneTnyeckas cBs3b MEKAY KilaCCaMU
HCOPIraHUYCCKUX COG,Z[I/IHeHI/Iﬁ

https://m.edsoo.ru/3eafb436

49

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

https://m.edsoo.ru/aedf982e

50

Kontponbnas pabota Ne3 o teme
"OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coequHeHui"

https://m.edsoo.ru/53e93cf2

51

HepBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaLII/II/I
XUMHYECKHUX 2IEeMEHTOB. [loHsaTHE O
Tpynmnax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/45cb955f

52

Ileproauueckuii 3aK0H U
Ilepronnueckas cucTeMa XUMHUYECKHUX
anemenToB /I. 1. Menaeneera

https://m.edsoo.ru/acfe3f3c

53

[Iepuonpl, rpynmsl, HOATPYIIIIBI

https://m.edsoo.ru/dd7cc851

54

Ctpoenne aroMmoB. CocTaB aTOMHBIX
sanep. N3oTomsl

https://m.edsoo.ru/b34e5fbl

55

CtpoeHue AIeKTPOHHBIX 000I04eK
aToOMOB 3J1eMeHTOB [lepnonnueckoi
cuctemsl J[. 1. Menaeneera

https://m.edsoo.ru/fb64d6ef

56

XapakTeprucTuKa XUMHYECKOTO
AJIEMEHTA 110 €ro MOJIOKEHUIO B

https://m.edsoo.ru/3627afb4




[Tepnonnueckoii cucreme /1. U.
Menneneena

3nauenue [lepuoanueckoro 3akoHa st
pa3BuTUsA HayKu U npaktuku. 1. WM.

57 L https://m.eds0o.ru/83762e95
MenpeneeB — y4€HbIN, [1€1ArOT U
rpaKJIaHUH
PesepsuEblil ypok. O0001IIEHHE U
58 CI/ICTIe)MaTI/BZp WS 3HAHUH / buGnuorexa [IOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paboTa
Kontponbnas pabota Ne4 o reme
bubnuoreka [{OK
59 «CTtpoeHue aroMa. XUMUYECKAsI CBA3bY
. https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
DIIEKTPOOTPULIATEIIHBHOCTH AaTOMOB
60 POOTPHL https://m.edsoo.ru/2667a766
XUMHYECKHUX DIIEMEHTOB
61 Honnas xumnudeckas CBA3b https://m.edso00.ru/2628cf49
KoBaneHTHas nonspHas XUMHUYECKAS
62 p https://m.eds00.ru/67fb6476
CBSI3b
KoBaneHTHas HEMOISIpHAS XUMAYECKAsT
63 p https://m.edsoo.ru/f32e6211
CBSI3b
64 CreneHs OKUCIEHUS https://m.edsoo.ru/fe73b9dc
OKHUCIUTEIHHO-BOCCTAHOBUTE e
65 KHCTITEILHO-BOCCTAHOBHTCR BT https://m.edsoo.ru/665e¢2d2d
peakiuu
66 OKHUCIATEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/eb264264
Peseprubrit ypok. O6001eHNE 1
67 CUCTEMATH3AINA 3HAHUH 110 TEME https://m.eds00.1u/62539d2¢c
«CTtpoenne aToMa. XUMHUUYECKasl CBS3h
PesepsuEliil ypok. O000IIIEHNE U
68 PBHBIM YD m hitps://m.cds0o.ru/c8769b1b

cUCTEMaTH3allus 3HaHUH
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9 KUIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoxa Kontpoabnbie | IlpakTuueckue
n/n Bcero u3yyeHusi  oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl

[lepuoanueckuii 3aK0H.
[Iepnoanueckas cucrema

1 P 1 https://m.edsoo.ru/ac197bf5
XUMHUYECKUX 3jieMeHToB 1. 1.
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKHX JJICMEHTOB 1 https://m.edsoo.ru/44bdf4b2
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIATypa

3 1 https://m.edsoo.ru/d96e16b9
HEOPTraHWYECKUX BEILECTB
Buapl XUMHUYECKOM CBSI3U U THIIBI

4 ) 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEHIETOK
Konrtponsnas pabora Nel mo teme

5 «[ToBTOpEHUE U yriIyOaeHne 3HaHui 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Knaccudukanus xumMmuaeckux

6 " 1 https://m.edsoo.ru/61f97329
peakuuii Mo pa3aTuyHbIM MMPU3HAKAM
[IoHsiTHE O CKOPOCTH XUMUYECKOMN

7 peakuuu. [IoHsITHE O TOMOTEHHBIX U 1 https://m.edsoo.ru/e73c3ef4
TETEPOTEHHBIX PEAKIIHIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.

8 @DakTOpPHI, BIUSAIOIINE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XUMHYISCKOM PEAKIUN U ITOJIOKEHUEC




XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

https://m.edsoo.ru/16ddaal7

10

Teopus 3MEKTPOIUTUYECKON
nucconranuu. CUIIbHBIE U Cl1a0ble
AIIEKTPOJIUTHI

https://m.edsoo0.ru/965c¢6a66

11

HoHHbIE ypaBHEHHS peaku Ui

https://m.edsoo.ru/43f4b85¢c

12

XHUMHYECKUE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE IIPEACTABICHUI
00 3JIEKTPOJINTUUECKOM
JUCCOLUALUU

https://m.edsoo.ru/9adee23c

13

XHUMHUYECKHE CBOIICTBA COJIEH B CBETE
MpeACTaBICHUI 00
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI

https://m.edsoo.ru/339ae525

14

ITonsaTHE O THIpONM3E CONEN

https://m.edsoo.ru/be3c2519

15

O000111eHUE U CUCTEMATU3 AN
3HaHUU

https://m.edsoo.ru/78322btb

16

[TpakTnyeckas padora Ne 1.
«Pemenne 3xcriepuMeHTaTbHBIX
3a7au»

https://m.edsoo.ru/c172d37d

17

KonTponbnas padota Ne2 o teme
«ONEKTPOIUTHYECKAS] TUCCOLIAALINSL.
XUMHYECKUE PEAKIIMU B PAaCTBOPAX)

https://m.edsoo.ru/2b5a2162

18

OO0mras XxapakTepucTHUKa rajJoreHoOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
XJiopa

https://m.edsoo.ru/c3eaecb47

19

Xnoposogoposa. CossiHast KHUCIIOTa,
XAMHYECKHUE CBOMCTBA, IMOJyYECHUE,

https://m.edsoo.ru/daf6b6e7




IIPUMEHEHHUE

20

[IpaxTuueckas padora Ne 2 o treme
«Ionmydenue COITHON KUCIOTHI,
M3y4YEHUE €€ CBOUCTBY»

https://m.edsoo.ru/9a2bd4de

21

Brluucnenus no ypaBHeHUSIM
XUMUYECKHUX PEaKLU, ECIIM OJUH U3
pEareHToB JlaH B U30bITKE

https://m.edsoo.ru/fa37c94c

22

OO0m1as XxapakTepucTUKa JIEMEHTOB
VIA-rpynnsl

https://m.edsoo.ru/e79ebfa3

23

AJI0TpOTIHBIE MOIU(DUKAITUN CEPBHI.
Haxoxxnenue cepbl U €€ coeIMHEHU I
B NMpUpoJie. XUMUYECKHUE CBOMCTBA
cephbl

https://m.edsoo.ru/5e¢3339bd

24

CepoBomopoi, CTpoeHHeE,
(du3nvecKrue U XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/384dcc68

25

Oxcuppl cepsl. CepHas KHCIIOTA,
buznyecKkue 1 XuMUYECKHE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/ae5652f6

26

XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O CI0c00a
MTOJIyYEHUS] CEPHON KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHNE
OKpYKaroIleH Cpelibl COETUHEHUSIMU
cepsl

https://m.edsoo.ru/acc7d4bf

27

Brruncnenue maccoBoil 10y BbIXOAA
IPOAYKTa PeaKkIuu

https://m.edsoo.ru/7dac2b46

28

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE

https://m.edsoo.ru/6bfdf145




B IIpupoae, GU3nIecKue u
XUMUYECKHUE CBOKCTBA

29

AMMHaK, ero pu3nvecKue u
XUMHUYECKHE CBOMCTBA, MOJIyYeHHE U
npUMEHEeHHE

https://m.edsoo.ru/e69bfb89

30

[IpaxTuueckas padora Ne 3 o reme
«[Tomy4yenne amMmmuaka, U3y4deHHe €ro
CBOMCTB»

https://m.edsoo.ru/f4c23a53

31

A3oTHas KucioTa, e€ Gpusndeckue u
XUMHUYECKHE CBONCTBA

https://m.edsoo.ru/f2d85456

32

Hcrnonp30BaHWE HUTPATOB M COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX
ynobpenuit. XumMuueckoe
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCIMHEHUSIMH a30Ta

https://m.edsoo.ru/7fbdef49

33

®docdop. Oxcua pochopa (V) u
docdopnas kucinota, puznyeckue u
XHMHYECKHE CBOMCTBA, MOJyYEHUE

https://m.edsoo.ru/c8af5f46

34

Ucnonb3oBanue docdaTtos B
KayecTBE MUHEPAJIbHBIX y100pEeHUH.
3arpsi3sHEHUE IPUPOTHON CpeIbl
docharamu

https://m.edsoo.ru/79¢51b82

35

Yraepon, pacipocTpaHEHHUE B
npupoe, GU3NYECKUE U XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/eal 6ee43

36

Oxkcunsl yriaepoaa, ux Gpusndeckue u
XUMHUYECKHE CBONCTBA.
DKOJIOTHYECKUE TTPOOIIEMBI,

https://m.edsoo.ru/a6915c¢71




CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

37

VYroapHasg KUciiota 1 €€ coJiu

https://m.edsoo.ru/36a13d99

38

[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKuciioro rasa.
KauectBennast peaxiyst Ha KapOOHaT-

"

HOH

https://m.edsoo.ru/4de4a8dc

39

[TepBoHauaNbHBIE TOHATHS 00
OPraHUYECKHX BEUIECTBAX KaK O
COEMHEHUSAX YIIIepoaa

https://m.edsoo.ru/822fb263

40

Kpemuuii u ero coeiHeHust

https://m.edsoo.ru/1e94ee3a

41

[IpakTuueckast padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 I10 TeME
«BaxxHeililme HeMeTaIbl U UX
COETMHEHUSD)

https://m.edsoo.ru/d72fa3e8

42

Konrtponsnas pabora Ne3 o teme
«BaxkHenme HeMeTaJulbl U UX
COECTMHEHUS»

https://m.edsoo.ru/f5baec73d

43

OO01mas XxapakTepUCTHKA XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.
Meramnueckas CBsi3b U
METAJNINYECKask KpUCTAITMYECKast
pemérka. Pu3ndYecKre CBOMCTBA
METaJIOB

https://m.edsoo.ru/83192917

44

XUMHYECKHE CBOMCTBA METALJIOB.
DNEKTPOXUMUYECKUN P
HaIpsHKEHUN METAILIIOB

https://m.edsoo.ru/5a41d1d4

45

O611me crnocoObl MoTy4eHUst
MeTaiuioB. CiuiaBel. Berauciienust mo

https://m.edsoo.ru/435b87d4




YpPaBHEHUSM XUMUYECKUX PEAKLUMT,
€CJIM OJIUH U3 PEarcHTOB COJAEPIKUT

pUMECH

46 [TonsiTue 0 KOPPO3UK METAILIOB https://m.edsoo.ru/2c28{427

47 IIenounbie METaIbI https://m.edsoo.ru/c86edb4a
Oxcubl U TUAPOKCUILI HATPUS U

48 A AP A p https://m.edsoo.ru/4fdeelae
KaJIAs
[IlenouHo3eMeNbHBIC METAJIIBI —

49 . . https://m.edsoo.ru/2bb5cf7b
KaJIBIIMI U MarHui

50 Baxxkneiinime coeIMHEHUS KaJIbIIUI https://m.edsoo.ru/85c¢2cal6
O0001IEHNE U CUCTEMATHA3AIMS

51 N https://m.edsoo.ru/593a4ab7
3HAHUHI
JKEcTKOCTh BOIBI U CIIOCOOEI €6

52 https://m.eds00.ru/869f76bH9
yCTpaHEeHHs
[IpakTuueckas pabora Ne 6 o Teme

53 "XEcTKOCTh BOABI U METOIEI €€ https://m.eds00.ru/669f6cdd
ycTpaHeHUs"

54 ATIOMUHUN https://m.edsoo.ru/37¢792ee
AmMdoTrepHbIe CBOIICTBA OKCUIA U

55 (orep a https://m.edsoo.ru/82b7fa7d
TUAPOKCHUIA

56 Keneso https://m.edsoo.ru/b3996d2a
OKcHuabl, THAPOKCUIBI H COMIH Kelle3a

57 ABL, THAPOKCHA hitps://m.edsoo.ru/c3f79221
(IT) u xene3a (I1I)
O000I1IIeHNE U CUCTEMATU3ALHS

58 Hj 8 https://m.edsoo.ru/dbd9af72
3HAHUN
IIpaxtuueckas padbora Ne 7. Pemenue

59 p p https://m.edsoo.ru/462adf7f

SKCHICPUMCHTAJILHBIX 3a/1a4d 110 TCMC




«BaxHeu1me MeTajuibl U UX
COEIUHEHUSI»

Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CJIU OJIUH U3
pPEareHTOoB J1aH B U30BITKE WU

60 1 https://m.edsoo.ru/a7a5913a

COACPKHUT NIPUMECH. Brrancnenus
MacCoOBOM J0JIM BbIXO/JIa ITPOJYKTa
pe€aKuuu

O000111eHrE U CUCTEMATU3 AN
61 IEI H 1 https://m.edsoo.ru/eed7f912
3HAHUNI

Kontponbnas pabota Ne4 o reme
62 «BaxHeume MeTajlibl U UX 1 1 https://m.edso00.ru/5b499218

COCOAUHCHU A

BemectBa u marepuainsl B

63 1 https://m.edsoo.ru/483adc3a

MOBCEIHEBHON KU3HU YEIOBEKA

XUMHUYECKOE 3arpsi3HEHNE

64 1 https://m.edsoo.ru/f3f9191d

OKpYKaroIEe cpebl

Ponp xumuu B pemennun

65 1 https://m.edsoo.ru/a98127b9

HKOJIOTMYECKUX MPOOIeM

Peseprubiit ypok. O60011eHIE U

66 1 https://m.edsoo.ru/1c364847

cUCTeMaTHu3anus 3HaHUU

Peseprubrit ypok. O6001eHuE 1

67 1 https://m.edsoo.ru/56f46bf5

cUCTeMaTHu3anus 3HaHUHU

Peseprubrit ypok. O6001eHuE 1

68 1 https://m.edsoo.ru/b221b45¢

cUCTeMaTHU3anus 3HaHUU
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKUC ITOHATHS)

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX [OHSATUH: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BEILIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAas W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAsh Macca, MaccoBas JOJIsI XUMHUYECKOIO
DIIEMEHTA B COCAMHEHUH, MOJSIPHBIA OOBEM, XMMHUYECKas pEaKIus,
KIacCUpUKallMsg  peakIHil: peakuud  COEAMHEHHUS,  pPeaKluu
pa3NOKEHUs, PEAaKIHMW 3aMEIICHHs, peakuuu OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLUHU, TEIIoBOM 3((eKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU H

MPUMCHATH OTU MMOHATHSA ITPU OIMMUCAHUHN BCUICCTB U UX HpeBpaHICHI/IfI

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY JJIi COCTaBi€HUsS (GopMyll

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, A4ATOMHO-MOJICKYJIIAPHOI'O Y4YCHUS, 3aKOHA

ABoraapo

L.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCOAUMHECHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHE PEAKIUH (110 YHUCIy U COCTaBY

YUYaCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJISIPHYIO MAacCChI

BCIICCTB




1.8

BBIUUCIIATh MACCOBYIO JIOJNIIO XMMHYECKOTO JJIeMEHTa Mo (opMmylie

COCAMHCHUA,

1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bBI MMO3HAHUS — HAOIIOCHUE,
U3MEpeHue,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbld U

MBICJICHHBIN )

ITo Teme: «Bakuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

paCKpeiBaTb CMBICI OCHOBHBIX XHMHWYCCKHUX TTOHATHH: OKCH I,

KHUCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OnmpeACIIATh NPHUHAMJIC)KHOCTh BCHIECCTB K OHpeI[eJ'IéHHOMy KJIacCy

COeIMHEHUH 1o Gpopmyiam

2.3

KHaCCH(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOIWCTBA
BEILIECTB PA3JIMYHBIX KJACCOB, MOJTBEPXKAasi OMHUCAHHUE MPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IMPOrHO3NpPOBAThH CBOMCTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

CleloBaTh IIpaBWJIaM IIOJb30BaHUS XHUMHUYECKOW TOCYylOHM U
71a0opaTOpHBIM 000pyIOBaHMEM, a TaKXKe IpaBWiaM OOpalleHus ¢
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSMHU 110 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB C ONPEACIEHHOM MAacCOBOM JIOJI€HM PacTBOPEHHOIO
BEIIECTBa, MJIAHUPOBATh U MMPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
paclo3HABaHUIO PACcTBOPOB IIEJOYEH M KUCJIOT C IIOMOIIBIO

MHAUKATOPOB (JakMyc, (peHoTaaer, MEeTUIOPaHXK U IpyrHe)

2.7

MMpOBOANTD paC‘léTH 10 YPaBHCHHUIO XUMHYECKOMN peaknuuu

ITo Tteme: «llepmogmueckuii 3akoH u Ilepuogmyeckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aToMOB.

Xumuueckas cBsizb. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

3.1

PacCKpeIBaTh CMBICII OCHOBHBIX XHUMHWYCCKHUX MMOHSATHUH: AApO aroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas 0p6I/ITaJ'IL, paaunyc aroma,

XUMHYCCKas CBA3b, IOJISIpHAd W HEIOJISIPHAad KOBAJICHTHas CBA3b,




ANEKTPOOTPULATENBHOCTh, HWOHHAs CBSA3b, HWOH, KAaTHOH, AaHMHOH,

CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

33

OINHKCHIBATh M XapaKTepHu30BaTh TabinuHyto Gopmy llepuonndeckoit
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «aobouyHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IICPpUOabI

34

packpsiBaTh cmbica [lepuonnueckoro 3akona J[.M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHHE MTEPUOJIUUECKON 3aBUCUMOCTU CBOWMCTB
XMMHUYECKHUX DJJIEMEHTOB OT UX MNoJIokeHus B llepuogmueckoit

CHCTCMC

3.5

COOTHOCUTHh  0003HAu€HHs, KOTOpble HUMEITCcs B  Tabiule
«Ileppuoguueckass  cucreMa  XUMHYecKux  anemeHtoB  J.M.
MeneneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTHKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsi s1apa, o0luee Yucio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCIUHCHHUAX

3.7

9 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAas) B

HCOPTaHNUYCCKUX COCAUHCHUAX

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

ITo Teme: «BemecTBo U XUMHUYECKas peakuusa»

1.1

PaCKpeIBaTh CMBICJI OCHOBHBIX XHUMHWYCCKUX MMOHSTHM: pacTBop,
QJICKTPOJIUTBI, HEI3JICKTPOJIHUTBI, 3SJICKTPOJIHUTHYCCKAd JUCCOLHALNA,
PE€aKiiuk MOHHOT'O O6M€Ha, KaTajJm3aTop, XUMHUYCCKOEC PABHOBECHC,
06paTI/IMBIe n HCO6p8.TI/IMBIC pcaKknuuu,
OKHCIINTCIBHOBOCCTAHOBHUTCIIBHBIC pCaKknuu, OKHCIINTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,
aM(l)OTepHOCTI), XUMHUYCCKas CBA3b (KOBaHeHTHaSI, HWOHHAas,

MeTaJ'IJ'II/IquKa}I), KpUCTAJNIMYCCKasA pCIJ_IéTI(a, CIlJIaBbl, CKOpPOCTb




XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XWMHYCCKHUX MOHSATHUA H

IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS AJICKTPOJUTUUYECKOM IUCCOLMAIIMN KHUCIIOT,
niesioued M cojieil, MOJIHbIE M COKpalléHHBIE ypaBHEHUS peakuui

WOHHOI0 00OMeHa

1.4

PaCKpeIBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKI_[I/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

L.5

IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

Ilo Ttemam: «HemeTrammel M ux COCAUHCHUA» H «MeTamael U HX

COCAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienn(pUIecKue XUMUIECKUe
CBOMCTBAa TPOCTBIX M CIIOKHBIX BEHIECTB, MOJTBEPKAasi ONMUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMHYECKHUX PEaKUi

2.2

COCTAaBJIATb YPAaBHCHUA pCaKHHﬁ, MOATBCPKAAIOIMIUX CYHICCTBOBAHHC

IeHETHYCSCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3jIMYHbIX

YCIIOBHSIX
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CIEOBaTh MpaBUJIaM IMOJb30BAaHUS XUMHUYECKOM MOCYIOH U
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TAaKXKe MpaBUIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBIMOJHEHUIO
71a060PaTOPHBIX XMUMHUYECKUX OMBITOB IO TMOJIYYSHHIO U COOMPAHMIO

ra3o00pa3HbIX BEIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

OPOBOJUTh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NWYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM MYyTEM XJIOPUA-,
Opomuza, wuoaupa, Kapbonar, ¢ocdar, cumukKar, cynabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYCHHBIX METaJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

[To Teme: «XuMus 1 OKpy>KaroIas cpea

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonHstui: [IJK

BCIIECCTBA; KOPPO3Ud MECTAJIJIOB

3.2

IMPUMCHATE OCHOBHEBIC OII€panunu MBICIINTETbHON JACATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTHU3AINIO,
BBISIBICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — I M3y4YEHUS
CBOMCTB BEILECTB U XUMHUYECKUX PEAKIUN; €CTECTBEHHOHAYYHbIC
METOAbl TIO3HAHWUSA — HAOIIOJEHUEe, HW3MEpPEHHUE, MOJCIHPOBAHHME,

AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM 4e€lOBeKa. XUMHUS B CHCTEME HaykK.
Tena m BemecTtBa. @U3MYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsTHe 0 MeTOAax MO3HAHUS B XMMHUH. UHCTBIEC BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue d1eMeHThbl. CHMBOJBI  XUMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO—MOHGKyanHOG YueHUue

1.4

Xumnueckas popmyina. BaleHTHOCT aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA  cocTaBa  BemecTB.  OTHOCUTENbHAas  aTOMHas  Macca.
OTtHOcHTeNbHAs MOJIEKYJIIpHAs Macca. MaccoBasi 4011 XUMHUYECKOTO 3JIEMEHTa

B COCIMHCHHNU

1.5

KommuectBo BemecrBa. Monb. MoisipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

dOu3nyeckne U XUMHYSCKHE SBICHHSA. XHMHYSCKaAs pCakuug u e€ IMPU3HAKH.
3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KJ'IaCCI/I(pI/IKaI_[I/IH

XUMHUYECKUX PEeakiuii (COeIUHEHMS, pa3JIOKEHHSs, 3aMeleHUsI, 0OOMEHA)

1.7

XUMHUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCYI0H, C MpaBUJIaMU
pabotel B Jabopatopur W TpuéMamMu OO0palleHus ¢ J1abopaTOPHBIM
o0OpyJOBaHUEM, HU3y4y€HHE WU ONHUCAaHuEe (PU3UUYECKUX CBOMCTB 00pa3loB
HEOPTraHMYECKUX BeUIecTB, HaOmoneHue Qu3myecknx (TUIaBIEHUE BOCKA,
TasHUE JIbJ1a, paCTHUpPaHHUE caxapa B CTYIKE, KHUIIEHWE W KOHJAEHCAIUs BOJAbI) U
XUMHYECKUX  (TOpeHHE CBEuYd, MpOKaJMBaHWE MEJHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHCJIOTOW) SBJICHUH, HAOIIOJEHHWE M ONHUCAHUE
NMPHU3HAKOB MPOTEKaHWs XHUMHYECKHX peakuuid (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTBI C XJOpPUJIOM Oapusi, pa3joKeHue
ruapokcuaa meau(Il) npu HarpeBaHuu, B3auMOJEICTBHE JKee3a ¢ PacCTBOPOM

conmu Meau(1l), m3yuenue crnocoboB pazaencHusi cMeceit (C MOMOIIBI0 MarHUTa,




¢uIbTpOBaHMEe, BBHIAPUBAHUE, NUCTHIULILUSA, Xpomarorpadus), mpoBeneHue
OYMCTKH [TOBApEHHOH COJIM, HAOJIIO/ICHUE U OIIMCAHUE PE3yJIbTaTOB IPOBEIECHUS
OIbITa, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHCHHsS MAacChl, CO3JaHUE MOJCIIEU

MOJICKYJI (IIapOCTEPIKHEBBIX )

Baxueimue MMPEACTAaBUTECIIN HCOPraHMYECKNX BCIICCTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucimopoa — sneMeHT U mpocroe
BemlecTBo. HaxoxneHue kuciopona B mpupoje, (pusmdyeckue U XUMHUECKHE
cBoiicTBa (peakiuu ropenus). Oxcupapl. Ilpumenenue kucimopona. CrocoOb!
MOJIy4eHHUsl KHUCIOopoJa B Ja0opaTopud M MPOMBINUIEHHOCTH. KpyroBopot

KUcIoposa B mpupoze. O30H — alIoTponHas MogU(UKALIUS KHCIOpoIa
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TernoBoii 3P PeKT XUMHUUECKON peakIni, TePMOXUMUYECKUE YPaBHEHUS, IK30-
Y SHJIOTEPMHUUYECKHE Peakiuu. TOTUIMBO: Yyrojib U MeTaH. 3arps3HeHue BO3/1yXa,

YCUIICHHUEC ITAPHUKOBOT'O Bq)(l)eKTa, pa3spymieHue O30HOBOI'O CJI0A
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Bonopon — anemeHT U npoctoe BemiecTBo. HaxoxaeHue Bojopojia B MPHUPOJIE,
(¢u3NYecKre W XWMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHUS.

Kucmorts! 1 conmu
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MousipHblii 00BEM ra3oB. Pacu€rbl 10 XMUMUYECKUM ypaBHEHUSAM

2.5

dusnyeckue cBoiictBa Boabl. Boma kak  pactBopuTens.  PacTBOpBL
HaCI)IHIGHHBIG N HCHACBIIICHHBIC PACTBOPLI. PaCTBOpI/IMOCTL BEIICCTB B BOJEC.
MaccoBasg nons BemecTsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponp pacTBOpoB B NpupoAe M B KHU3HM 4enoBeka. Kpyrosopor
BOABl B TpUpoJe. 3arps3HEHHE MpPHUPOAHBIX BojA. OxpaHa M OYMCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanust neopranmdeckux coequnenuid. Oxcunbl. Krnaccudukarus
OKCHJIOB: cojeoOpasyromue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okxcugoB. dusmueckne U XUMUYECKHE

CBOMCTBa OKCHJIOB. HonyquI/Ie OKCHJIO0B

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHUM: MIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBanuil. du3ndeckue U XUMHUYECKHUE CBOWCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUA

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. dusnueckue u
XHUMHUYECKHE CcBOMcTBa KHcIOT. Pang aktuBHocTH MeTaiuioB H.H. bekerosa.

[Tonyuyenue kucimot

2.9

Comu. Homenknarypa cosell. @U3NYECKME M XUMUYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen




2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGIII/IHCHI/Iﬁ

2.11

XUMUYECKUH  SKCHEPUMEHT: KayeCTBEHHOE ONpEeleNieHue  COJAepKaHus
KHCJIOPOJIa B BO3JAyXe, MOJydeHue, coOMpaHue, pacro3HABaHHE M H3y4YEHUE
CBOMCTB KHCJIOPOJa, HAOMIOCHIE B3aUMOICHCTBHS BEIECTB C KUCIOPOJAOM U
YCJIOBHSI BOBHMKHOBEHUS W MPEKPAIICHHUS TOPeHHs (IoXKapa), 03HaKOMIICHHE C
oOpa3laMi OKCHJIOB W ONKHCAHHE WX CBOWCTB, IMOJIy4€HHE, COOUpaHHE,
pacro3HaBaHUE M W3YYCHUE CBOMCTB BOJOpoja (TOpPEHHE), B3aUMOCHCTBUE
Bojopoaa ¢ okcugom meau(ll) (Bo3aMoKHO MCTIOIB30BaHUE BHACOMATEPUATIOB),
HaOmroJieHue O00pa3IoB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAaHUE
OCOOCHHOCTEH pacTBOPEHHUS BEHIECTB C Pa3IMYHOW PACTBOPUMOCTEIO,
MIPUTOTOBJICHUE PACTBOPOB C OMpPENEIEHHON MacCOBOM J0Jiell pacTBOPEHHOTO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTalylaMd (HaTpUeM U KajbIHEM)
(BO3MOXXHO HCITOJIb30BAaHUE BHUICOMATEPUATIOB), ONPEICICHUE PacTBOPOB
KHCIIOT M IIENOYEeH C TOMOINBI0 WHIWKATOPOB, HCCIICOBAaHHE OO0pa3IoB
HEOPraHUYECKMX BEIIECTB PA3IUYHBIX KJIACCOB, HAONIOJACHUE HW3MCHCHUS
OKpacKd HWHJUKATOPOB B pPACTBOpax KHUCIOT H IIEJIOoYed, HU3YyUCHHUE
B3auMozeicTBus okcuga meau(Il) ¢ pacTBOpoM CEpHON KHCIIOTBI, KHCIOT C
METaJUIAMM, PEaKIUH HEUTPAIU3aLHH, [I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOrO0 MeTajula JApPYTMM M3 pacTBopa COJIM, pEIICHHe
IKCIIEPUMEHTAIBHBIX 3a/ad 1Mo TeMe «BakHelmme Kiacchl HEOPraHWYECKUX

COEIUHEHUN)

[Iepnonnueckuit 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX JJIEMEHTOB
JI.U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKas CBSI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[TepBble TOMBITKA KIACCH(PHUKAIMU XUMHUYECKUX JJIEMEHTOB. [loHsATHE O
rpynmax CXOTHBIX AJIEMEHTOB (ILEIOYHBbIE W MIEJIOYHO3EMETIbHbIE METalIbl,
raJIOTeHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIC

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepnonnueckuit 3akoH. [lepnoanueckas cuctema XuMU4YeCKux ieMeHToB J[. 1.
Meneneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS (bopmbI
[lepuonnueckoit cuctembl xuMuueckux oanemeHtoB J[[.M. Menneneesa.
Ilepuonsl u rpynmbl. PU3MYECKUN CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB

neépuoaa v rpymuribl 3JICMEHTA
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CTpOCHI/Ie aroMoB. CocTaB aTOMHBIX AACP. H30ToIB5I. 3J’IeKTpOHBI. CTpOGHI/Ie

SJICKTPOHHBIX 000/I04EK aTOMOB MEPBBIX 20 XHUMHYECKHX DJJIEMEHTOB




IIepnonnueckoit cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOIO

3JIEMEHTa Mo ero nosioxxeHuto B [lepuogunyeckoii cucreme .M. Menneneena
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3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHWMHUYECKHX SJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpyNmaM M IEPUOJAM.
3nauenue Ilepuoanueckoro 3akoHa u llepuoanyeckoil CUCTEMBI XMMHUYECKHUX
3JIEMEHTOB JUIsl Pa3BUTHUs Hayku M npaktuku. .M. MenxaeneeB — y4€HbId U

IrpaXaaHUuH

3.5

Xumnueckass cBsizb. KoBasieHTHas (mOJsipHass U HEMOJIApHAsi) CBS3b.

9J'IeKTpOOTpI/II_[aTCJ'II)HOCTB XHMHYECKHX 31eMeHTOB. MloHHas CBA3b

3.6

Crenenp okuciacHusA. OKHCIMTESIHOBOCCTAHOBUTEILHBIC pCaKkmuu. Hpoueccm

OKHCJICHHS B BOCCTaHOBJICHHI. OKHUCIIUTEIN U BOCCTAHOBHUTEIIN

3.7

9 KVIACC

Kon

XUMUYECKUH 9KCIICPUMCHT:. H3YYCHUC 06p213]_IOB BCIICCTB MCTALVLIOB H
HEMCTAJIJIOB, B3aHMMOJCHCTBHC THAPOKCHAA LMUWHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, IMMPOBEACHUEC OIIBITOB, WJIJIFOCTPUPYIOMIUX HNPUMEPbI OKHUCIUTCIIBHO-

BOCCTAaHOBUTENbHBIX peaKluil (frOpeHue, peakliuu pas3yioKeHNs, COETUHEHMS])

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemectBo n xummnyeckas peakuus. [lopropenue

1.1

Ilepnonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMU4ecKkux 3yemMeHToB /. 1.
MengeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX MEPHUOJOB, Kalus, Kaldblusi H UX
COCJIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepuomnueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BemiecTBa: BUAbl XHUMHYECKOW CBsI3U. THMBI KPUCTAUIMUYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH
U BHJIa XuMUdeckoi cBs3u. Kimaccudukaiys 1 HOMEHKIaTypa HEOPTaHUIECKUX
BeIECTB (MEXIyHApOJAHAS M TPUBHAIbHAS). XHUMHYECKHE CBOMCTBA BEIECTB,
OTHOCAILMXCA K Pa3jJMYHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUU,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX peakIMid 1Mo pa3IMYHbIM MPU3HAKaM (10 YHCITy U
COCTaBy YyYacTBYIOIIMX B pEaKlUU BEUIECTB, MO TEIUIOBOMY 3¢¢eKTy, o

W3MEHEHHIO CTEIIEHEM OKHCISHMS XHMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




1o y4acCTuro KaTanusaTopa). DK30- n OHAOTCPMHUYCCKUC pcaknuuu,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOU p€akuuu

1.4

[Tonsite 00 0OpaTUMBIX M HEOOpPATHUMBIX XMUMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U IeTepOreHHbIX peakuusax. [[oHaTre 0 XMMUYeCKOM PaBHOBECHH.
@DakTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW peaklUd U TOJOKEHHE

XUMHYCCKOI'0 paBHOBCCHUS

1.5

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUM,  JIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHMMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH C HCHOJIb30BAHMEM METOoJa

AJIEKTPOHHOTO OalaHca

1.6

Teopust 3NIEKTPOIUTUUECKON TUCCOLMAIUU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, annonbsl. MexaHu3M JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumMuueckoi cBsa3u. Crenenb quccouuanui. CUIbHBIE U ca0ble SJIEKTPOIHTHI.
Peakiiuu nonHoro obmeHa. YcClioBUS MPOTEKAHMS PEaKIMid MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WMOHHBbIE YypaBHEHMs peakuuil. CBoiicTBa KHUCIOT,
OCHOBaHMW H COJICH B CBETC NPEICTABICHHA OO0 dJICKTPOIUTHYCCKOM

Jucconuanuu. KauecTBeHHEBIE pCaKluyu Ha HOHBI. ITonstue o TUAPOJIU3C coJieit

1.7

XHMMHUYCCKUH SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJCISAMU KPHCTAIMYCCKUX
pPEemETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB W HeMeTauioB (rpadura u
anMasa), CIIOKHBIX BEIIeCTB (XJIOpWIa HATpPHsl); UCCIEOBAHHE 3aBHUCUMOCTH
CKOPOCTH XHMHYECKOM peakuuu OT BO3JEHUCTBUS pa3IMYHBIX (HaKTOPOB;
WCCIIEIOBAHUE  DIEKTPONPOBOJHOCTA  pPACTBOPOB  BEIIECTB,  Ipoliecca
JUCCOIMAIIMN  KUCJIOT, INeJoued MW coled (BO3MOXKHO HCIIOJb30BaHHE
BUJICOMATEPHUAIIOB); TPOBEACHHUE OMbBITOB, WUTIOCTPUPYIONIUX MPU3HAKU
MPOTEKAHUs PEaKIMii HOHHOTO 0oOMeHa (0Opa3oBaHME OCaJliKa, BBIJICIICHHE ra3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WIUTFOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peaklUuil (FOpeHHe, peaKluu pPa3yIoKEHUs, COCITUHEHUSs);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX PEaKIIHii

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3aa4

Hemetamns! u ux coeauHeHUs

2.1

OOmiast  xapakTepucTUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHMsS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKue CBOMCTBa MPOCTHIX
BEUIECTB — TaJON€HOB. XHUMHYECKHE CBOMCTBA Ha NpUMEpEe XJopa
(B3auMoJIeliCTBHME C MeTallylaMH, HEMeTalslaMH, IIejJoyaMu). XJIOPOBOJOPO.

ConsHas KHCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIY4YCHUC, IPUMCHCHHC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M YeJoBeKa. BaxkHenmme XJIIOpUIbl U UX

HaXOXXICHUE B IIPUPOAC
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OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbel. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue u Gu3nIecKrue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCIOpOAAa M Cephbl. AJUIOTPONHBbIE MOAUDUKAIIH
KHCIIOpoJia U cepbl. XUMHUYECKUE cBoiicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
busznyeckue U xuMudeckue cBoiicTBa. OKCHIBI cephl Kak MPeICTaBUTENN
KHCIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (PU3MUECKHe U XUMUYECKUE CBOWCTBA
(o0mme Kak MpeacTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakuu, JeKalue B OCHOBE NMPOMBIIIJICHHOTO CHoco0a IMOJy4yeHHs CepHOU
kucnotel. [Ipumenenue. Comu cepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha
cynb(ar-uoH. Haxoxmenue cepel U €€ COCNMHEHUN B MPUPOJE. XUMUYCCKOE
3arpsi3HEHUE OKPYXKAIoIIeH Cpeabl COCTUHEHUSMU cepbl (KHCIOTHBIE OXK[IH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIIECHHUS

2.3

OO6mass xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHHS. A30T, paclipoOCTpaHEHHUE B MPUPOJIE,
dbusnueckue U XUMHUECKUe cBoiicTBa. KpyroBopor azora B mpupoje. AMMUaK,
ero ¢u3MYeCKue W XMMHUUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHUsA, WX (U3MYECKHME ¢ XHMHYECKHE CBOWCTBA, IPUMCHCHHE.
KauectBenHast peakiusi Ha MOHBI aMMOHHS. A30THAasi KHCIIOTa, €€ MOJIyYeHHE,
dbusznueckue W XUMHUYECKHE CBOICcTBa (00IIME KakK MpeICTaBUTENs Kiacca
KHCIIOT U crnenuduueckue). Mcmoap30BaHre HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MUHEPAIbHBIX yI00peHHil. XUMHUYECKOe 3arps3HEHHE OKPYXKaroIleH
Cpelbl COCTMHEHUSMH a30Ta (KUCJIOTHBIC JOXKIH, 3arPsI3HEHUE BO31yXa, TOYBBI

1 BOJOEMOB)
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®docdop, amtorponHeie Mogudukanuu Gocdopa, puznIecKkue U XUMHUUECKUE
cBorictBa. Oxcupn ¢ochopa(V) u dochopHas kuciaora, Qunyeckue u
XMMHUYECKHe CBOMcTBa, momyudeHue. lcnomb3zoBanue ¢ochaTtoB B KauecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OO6mas xapaktepuctuka 3yeMeHTOoB I[VA-rpynmbl. OcoOEHHOCTH CTpPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIJepoJ, aUIOTPOIHbIE
MonudUKaK, paclpocTpaHeHHEe B MpPUPOJE, (U3HUECKHEe U XUMHYECKHE
cBoricTBa. Ancop6mus. Kpyrosopot yriepoaa B npuponae. Okcuabl yrieposa,
X (u3MUecKre W XMMHUYECKHE CBOWMCTBA, JCHCTBHE HA KUBBIE OPTaHU3MBI,

MOJIYYCHHUE U IIPUMCHCHHUC. OKOJIOTUYECKHE Hp06ner,1, CBsA3aHHBIE C OKCUJIOM




yraepona(IV); rumote3a Tm00anbHOrO TMOTETUICHUS KIUMaTa, MapHUKOBBIMA
¢ ¢exT. YrompHas KucCioTa M €€ COoNM, MX (QHU3UYECKUE U XHUMHYCCKHE
CBOICTBa, MONyueHHe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHAT-
uoHbl. Vcrnonp3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHBIC TOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COCIAMHEHHSX
yriepona (MeTaH, 3TaH, ATWIEH, AleTWICH, 3TaHOJ, TJIMIEPHH, YKCYCHas
kucinoTta). X cocraB m xumuueckoe crpoeHue. lloHsTHEe O OMOIOTHYECKH
BOXHBIX BELIECTBAaX: MMpPax, OelKax, yrieBoJax — M HMX pOJIU B KU3HU
yejoBeKka. MarepuaabHOe €IMHCTBO OPraHUYECKHX M HEOPraHMYeCKHX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢usndeckue # XUMHYECKHE CBOWCTBA, TIOIYYCHHE U
npumenenue. CoenuHeHus: KpemMHHUs B mpupoze. OO0mue mpenctaBieHus 00
okcune kpemuusA(IV) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTH. BaxkHelre cTpouteabHble MaTepUAaIbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [Ipobiembr Ge3omacHOTroO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE O0pa3l0B HEOPraHUYECKUX BELIECTB,
CBOICTB COJIIHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKLMM Ha XJIOpUI-
HMOHbl M HaOJIOJICHHE NPU3HAKOB HUX IMPOTEKaHMs; OMNBITHI, OTpakKarollue
¢bu3nyecKkne U XMMHUYECKHE CBOMCTBA raJIOT€HOB U UX COEIMHEHUHN (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEpUANIOB); O3HAKOMJIEHHE C o0Opa3lamMM XJIOpPHI0B
(ramoreHuI0B); O3HAKOMJIEHHE C o0O0pa3laMu cepbl M €€ COCAMHEHUSIMU
(BO3MOKHO  MCIIOJIb30BaHME BHJEOMaTepHaloB); HaOIIOAEHUE Tpolecca
oOyrauBaHuUs caxapa IOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3y4yeHHe XMMHYECKUX CBOMCTB pa30aBlIeHHOM CEpHOM KMCIOTHI, MPOBEACHUE
KaueCTBEHHOM peakIuu Ha Ccyab(ar-uoH U HaONIoJeHuEe mpHu3HaKa eé
NPOTEKaHUS; O3HAKOMJIEHHE C (PU3UUYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COoeIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHME BHJEOMATEpHalioB), o0Opa3lamMu
a30THBIX U (ocHOpHBIX yIOOpEeHUH; MOTydYeHue, coOOMpaHue, paclo3HaBaHUe U
M3y4eHUE CBOMCTB aMMMaKa; IPOBEJCHUE KA4YE€CTBEHHBIX pEaKIMil Ha HOH
aMMOHUS u  (ocdaT-uOH UM U3yYeHHE TPU3HAKOB HX MPOTEKaHHUS,
B3aMMOJICICTBHE KOHIIEHTPHUPOBAHHOW a30THOM KUCJIOTHI C MEJbIO (BO3MOXHO
WCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyYEHHE MOJENEH KpUCTANIMYECKUX

pemérok anmasa, rpadura, (QyiepeHa; O3HAKOMJICHHE C  IPOIECCOM




a7copOIMK PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IPOTHBOIa3a; MOJy4YeHHe, cOOMpaHHEe, PACHO3HABAHWE U H3YyYEHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEJACHHWE KAayeCTBEHHBIX pPEaKIMii Ha KapOoHAT- H
CHWJIMKAaT-HOHbl W M3y4YEHUE IPU3HAKOB HX IPOTCKAHUSA; O3HAKOMIICHHE C
IIPONYKLIMEH CHJIMKATHOM IPOMBIIUICHHOCTH; PEIICHHUE 3KCIIEPUMEHTAIbHBIX

3aJa4 110 TEMC «BakHelnme HeMeTaJUTbl U UX COCAUHCHUA»

MeTauisl ¥ BX COCIUHECHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU MX
nonoxkeHus B Ilepuoamyeckoid cucreme XuMuueckux osnementoB J[.U.
MennieneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaAIIOB. MeTallinyecKkas CBsi3b U
METAJJIMYECKass KpUCTAJUIMYecKass pemérka. OJIEKTPOXUMUUYECKUUA  psll

HaIPSKEHUN METaJIOB

3.2

Ouznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0IKe crnocoObl MOTYYeHHS
MeTauioB. [loHsITHE O KOPPO3UU METAILJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTryH, TIOPATIOMUHHN, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBILIJIEHHOCTH
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[[lenounsle MeTasyuibl: MoyoxeHue B llepumonnyeckoil cuCTeME XHMHYECKUX
anemenToB JI.M. MeHzieneeBa; CTpoeHHE UX aTOMOB; HAaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIbI U
TUAPOKCUABI HaTpusd M Kauud. [IpuMeHeHHe IIENOoYHBIX METAUIOB M HX

COeTMHEHNN
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[IlenoyHO3€MENBHBIE ~ METAUIBI MarHMd M KaJIbLIMWA:  IOJIOXKEHHE B
[Iepnoanueckoii cucreme XuMu4eckux 3yeMeHToB [[.1. MenneneeBa; ctpoeHue
UX aTOMOB; HaxoXxAcHHE B npupone. Pusnueckne U XMUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kainbliusg. BaxxHelime coeauHEHUs KaubIus (OKCHUI, THAPOKCH]I,

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmromyHni: nosnoxenue B Ilepuomnueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHue aroMa; HaxoKJAeHHWe B mpupone. dusnueckne u
XMMHYECKHE CBOMCTBA alMOMUHUS. AM(DOTEpHBIE CBOICTBA OKCHJIA M THAPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XuMuyeckux 3yeMenToB J[.1.
MeHnpeneeBa; CTpOEHUE aToOMa; HaxoxkieHue B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBa keneza. Okcunpl, ruapokcuabl u conu sxenesa(ll) u

xkene3a(Ill), mx coctas, cCBOMCTBA 1 MTOTyYCHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIICHHUEC C o6pa3uaMH MCTAJJIOB U CIIJIaBOB,




uX (PU3MYECKUMHU CBOWMCTBAMH; HM3YyUYEHUE PE3YJIHTaTOB KOPPO3HH METAJIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJAa KajblUsg M HaTpus C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAaHUE CBOWMCTB KECTKOW BO/IBI;
mpoluecca TOpEHUs Keje3a B KHUCIOpoAe (BO3MOXKHO — MCIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEAKIUl Ha HOHBI
(marnusi, kanblsi, amomMuHud, uuHka, skeneza(ll) u xeneza(Ill), memu(Il);
HaOJII0/IEHUE U ONKCAaHUE MPOIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HATpHS,
Kausg ¢ Kajabiusg  (BO3MOXHO  HCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB TUIPOKCHIA ATIOMUHUS U THAPOKCHIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3aja4 Mo TeMe «BaxHeilue MeTamibl u

nX COCAUHCHUA»

XuMus u OKpYyXKaromasa cpeaia

4.1

HoBeie marepuanbsl u TexHonoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
J)KU3HU 4YesioBeKa. XUMUs U 3710poBbe. be3onacHoe ucnoibp30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momomip Ipu XUMHYECKUX OXKOTaxX U

OTpPaBJICHHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOM  TIpPaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxaromierd cpensl [1/IK. Pons XuMuu B perieHUH SKOJIOTHYECKUX MPOOIEM.
[TpupoaHble HCTOYHMKM YIIIEBOJOPOJOB (yrojb, HPUPOIHBIN Tra3, HE(Tb),

MPOJIYKTHI X MepepaboTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT. U3YUCHUC O6p8.31_IOB MaTcepHraIoB (CTGKJ’IO, CIIJIaBbI

METAJIJIOB, OJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPorpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TI03HABA€MOCTH SBJIICHUH opupoanl, IIOHHMAaHHUEC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAaHNA, KOMIIOHCHTA O6H_I€I‘/‘I KYJIbTYpPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBHUAX COBPECMEHHOI'O O6HI€CTBa;

IIOHUMAHHUE MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBbIX MCTOAAX ITO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUSA BCIICCTB W HUIYUYCHHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHUC HUCIIOJIB30BAaThb MOACIN JIIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax npodeccHoHATBHON AEATETPHOCTH, CBSI3aHHBIX C XUMUEH U
COBPCMCHHBIMU TCXHOJOIUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XMMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOUIMMCS paccMaTpUBaTh
XUMHIO KaK cepy cBoelt Oyayuiei npopeccuoHanbHON AESITETbHOCTU
U cllenaTh OCO3HAHHBIM BBHIOOP XMMMU Kak MPO(QUIBHOTO MpeaMeTa

MIpU TIEPEXO0Ie Ha YPOBEHB CPEIHETO O0IIeTo 00pa30BaHUs

Bnagenue cucreMoM XHMHUYECKHMX 3HAHMH H YMCHHUEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

BAOXHEHITNE XWMHWYECKHE ITOHSATHA. XUMHYECKUH JJICMEHT, aToOM,
MOJIEKYJIA, BEIECTBO, NIPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOJHAS U
HCOAHOPOJHAd CMEChb, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHas
Macchl, KOJHMYECTBO BEILIECTBA, MOJIb, MOJIIpHAas Macca, MOJISIPHBIN
00BbEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJIb (CpeaHss), XUMHUYecKas
peaKiysi, peakUuu COEIUHEHMS, pEaKLUM pa3JIOKEHUs, PpeaKkIuu
3aMeIIeHUs, peakuu oOMeHa, TeruioBoi 3¢ (eKT peakluu, 3K30- U
SH/IOTEPMHUUECKUE DPEAKLIMU, PACTBOP, MAaccoBas OIS XUMHUYECKOIO
3JIEMEHTa B COEAMHEHUM, MacCOBas J10JISl U MPOLEHTHAs KOHLEHTPAIHs

BCIICCTBA B paCTBOPEC, AAPO aTOMa, SHCKTpOHHHﬁ clon aToMa, aTOMHas




opbutanb, pamgdyc aroma, BAJICHTHOCTh, CTENEHb OKHUCICHHS,
XUMHYECKasl CBS3b, ANEKTPOOTPHUIIATEIBHOCTD, TOJISIPHAS M HETOJSIpHAs
KOBaJICHTHAsl ~ CBS3b, HWOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIM4YecKass pemérka (aToMHas, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpDHAsI), MOH, KaTHOH, aHHOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIMTUYECKAs  JUCCOIMAlLlMs, pPEeakUud HOHHOro OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUU,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKHCJIEHHE U  BOCCTAHOBJICHHE, AIJIEKTPOJIU3,
XUMHYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHMbIC pEaKIuH,
CKOpPOCTb XUMHYECKOW peakuuu, Karamuzarop, I[IJIK, xkopposus

METaJJIOB, CILIABBI
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OCHOBOIIOJIAararomure 3aKOHbI XHMMHUH: 3aKOH COXpaHCHUA MACCHhI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHI[eJ'IeeBa, 3dKOH ITIOCTOSAHCTBa

COCTaBa, 3aKOH ABOTapO
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TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU:, TCOPHA

BHCKTPOHHTHqCCKOfI JUCCOoMaln

Bnagenue ocHoBamu XHUMHYCCKOM I'PaAaMOTHOCTH, BKHIOanOIHGﬁi

3.1

YMEHHME TPaBUJIBHO HCIIOJIB30BaTh HW3YYEHHbIE BeEUIECTBA U
MaTepuaigbsl (B TOM YHCIIE MHHEpaJbHBbIE YIOOpEHHs, METaulbl U
CIUIaBbl, TPOAYKTHI  MepepadOTKH  MPUPOJHBIX  HMCTOYHUKOB
YTJIEBOJIOPOJIOB (YTJIsL, IPUPOHOTO Ta3a, HeTH) B OBITY, CEIHCKOM
X035IIICTBE, Ha MPOM3BOACTBE M TTOHUMAaHUE 3HAUCHUS KUPOB, OCIIKOB,
YIJEBOJOB I OpraHuM3Ma 4YeJloBEeKa; yMEHHWE IPOTrHO3UPOBAThH

BJIMAHHUC BCUICCTB U XUMHUYCCKUX IIPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO PUPOHYIO CPEIy
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YMCHHUEC HUHTCIPUPOBATHL XUMHUUCCKHUEC 3HAHHA CO 3HAHUAMHU OPYTUx

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa pabOThl C Pa3IMYHBIMM MCTOYHHUKAMU MH(pOpMaLuu
0 XMMMH (Hay4yHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O B€IICCTBAX, HX
MMpEeBpalICHUAX n MPAKTUYICCKOM MMPUMCHCHUHA n YMCHUE

HCIIOJIB30BaTh €€ I peuicHu-d y‘-ICGHO—H03HaBaTeJ'ILHLIX 3aaaq

BJ'Ia}IeHI/Ie OCHOBAMH ITOHSITHMHOI'O amnmnapara M CHMBOJHUYCCKOI'O

A3bIKa XUMHHN IJIs1 COCTAaBJICHUSA (pOpMy.]'I HCOPTraHNYCCKUX BCIICCTB,




YpPaBHEHUN  XMMMYECKMX  PEaKkUUW; OCHOBAMU  XHMHYECKOU

nomeHksatypsl (IUPAC u TpuBHanbHOM)

VMeHue OOBICHATH CBSI3b IOJOKEHHS DJIEMEHTAa B Hepnonnt{ecxoﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOlee Yucio
9JIEKTPOHOB), PpACIpPENEICHUEM JJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBbIX TPEX MEPUOIOB, KAJTUS U KAJIbLIUS
[IpencraBnenue 0  NEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aroma, 3JEKTPOOTPULIATEIbHOCTH),
6 NPOCTBIX W CJIOXKHBIX BEIIECTB OT IOJIOKEHHUS 3JEMEHTOB B
[lepuognueckoit cucremMe (B MalbIX MEpUOAAX H  TJABHBIX
MOJrPyYIax) ¥ AJIEKTPOHHOTO CTPOCHUS aToMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMHYECKHUE JIEMEHTHI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMHYECKHE PEaKIuu
8 YMeHue onpenensiTh:
g1 BAJICHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKHUX DJIEMEHTOB, 3apsi
' HOHA
g2 BHUJT XUMHYECKOH CBS3M W THUN KPUCTAIUIMUECKOH CTPYKTYphl B
' COEIMHEHUSIX
8.3 XapakTep Cpe/bl B BOAHBIX PACTBOpax BEIIECTB (KUCIOT, OCHOBAaHUM)
8.4 OKHCITUTENh U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh GU3NIECKAE M XUMUYECKHE CBOMCTBA!
MPOCTBIX BEUIECTB (KUCIOPOJ, O30H, BOJOPOJ, TrpaduT, anmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUM, Kaaud, MarHUi,
KaJIBITMH, aTFOMUHUH, JKeJe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpOB (BOIa,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJOPOA, OKCHUIBI M THUAPOKCHIBI
- metaiioB [-IIA rpynn, amomunus, menu (II), uunka, xenesa (II u
' M), okeugasr yrinepona (I u IV), xpemuus (IV), azota u pocpopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucras, a30THas,
¢docdopHas, yronpHasi, KpeMHHUEBasE KUCIOTa U UX COJIH)
9.3 NPOrHO3UPOBaTh M  XapaKTepu3oBaTh CBOMCTBa  BEIIECTB B




3aBUCUMOCTHU OT HMX COCTaBa U CTPOCHHUA, NMPUMCHCHHC BCHICCTB B
3aBUCHMMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD IMMPOTCKAHUA XUMHYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUs pPEaKLUH, B

10
TOM YUCIIE:
10.1 peakiuii H'oHHOTrOo 0OMeHa
10.2 OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
103 WUTIOCTPUPYIOIINX XHUMHUYECKHE CBOICTBAa M3YyYEHHBIX KJIACCOB
' (TpyI) HEOPraHU4YECKUX BELIECTB
104 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHnue BIYUCIATH (IPOBOAUTD PACUETHI):
11 OTHOCUTENIbHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOT0 JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
114 M0 ypaBHEHUSM XUMHUYECKHX PEaKIUd W HaXOJUTh KOJIUYECTBO
' BeIIeCTBa, 00bEM U MacCy peareHTOB WIIH MPOYKTOB PEaKIIUn
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM ~ METOJAaMH  HAy4YHOTO  TO3HaHusA  (HaOIIOJeHue,
121 H3MepeHHe, SKCIIEPUMEHT, MOIETUPOBAHNE) TPU U3yUYEHUU BEIIECTB U
' XUMHYECKHUX SIBICHUH; yMeHue chopMynupoBaTh MpolieMy U
MIPEIOKUTE TyTH €€ peIeHUs
129 Oe3omacHOil pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMHYECKON
' MOCYI0¥ ¥ JIa0OpaTOPHBIM 000PYIOBAHHEM
MpaBmIaMu 0€30MacHOro O0paIleHus ¢ BEIIeCTBAMU, UCTIOIb3YEeMBbIMU
B TIOBCEHEBHOM JKW3HH, TPABUIAMH MOBEICHUS B IIEJIAX COEPEKCHUS
123 3I0POBbSl U OKpYXKalollled NPUPOJHOM Cpeibl; MOHMMaHUE Bpeaa
' (omacHOCTH) BO3JECUCTBUSL HA JKUBBICE OPTAHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W TMPEAOTBPAILCHUS HX BPEIHOTO
BO3JICUCTBUA
3 Hannume mpakTHyecknx HaBBIKOB TUTAHHUPOBAHUS M OCYIICCTBICHUS

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

M3y4YeHHE U onucaHue (PU3MYeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

C (pI/ISI/I‘{CCKI/IMI/I u XUMHUYCCKUMU SIBJICHUSMMU, OIIBITHI,




WJUTFOCTPUPYIOLME IPU3HAKU IIPOTEKAHUS XUMUUECKUX PEaKLUil

13.2

U3y4eHHe CIIOCO00B pa3JeleHus cMecer

13.3

IIOJIYUYCHHE KUCIOpoaa M H3YUYCHUC €TI0 CBOﬁCTB; IIOJIYYCHHUE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHEC YIJICKHUCJIIOIO ra3da u

HU3Y4YCHHUEC €TO CBOﬁCTB; IMOJIY4CHHUEC aMMHAaKa U U3YUCHHUEC €TI0 CBOMCTB

13.4

IIPUTOTOBJIIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

pacTBOPEHHOTO BEILIECTBA

13.5

MIpUMEHEHUE UHIUKATOPOB (;makmyca, METHJIOpaHkKa u
¢deHondranenna) s ONpeesieHUs] XapakTepa cpelbl B pacTBOpax

KUCJIOT U LIeIouen

13.6

WCCIICZIOBAHUE M  OMNHCAHHUE CBOMCTB HEOPraHMYECKHMX BEIIECTB
Pa3UYHBIX KJIaCCOB; M3YUCHHE B3aUMOICUCTBHS KHCIOT C METallJIaMH,
OKCHJIaMH  METa/UIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMH; TIOJIYY€HHE HEpacTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOIO MeTajlyla JApYyrUM W3  pacTBoOpa  COJIH;
uccienoBaHrue amM@pOTEepHBIX CBOMCTB THUIAPOKCUIOB AalIOMUHUSA H

AHKA

13.7

PCUICHUC SKCIICPHUMCHTAJIBHBIX 3aAa4 110 TCMaM: «OCHOBHBIE KJIAaCChI
HCOPraHN4YCCKUX COGHHHGHHﬁ)); ((3JI€KTpOJII/ITI/I‘-IeCKa$I
JUCCOIH AN, «BaxHelmue HEMETAUIBLI W HX COCAUHCHUAN,

«BakHelIe MeTajabl U UX COCIUHEHU

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPU3HAKU
MPOTeKaHMUs peakiii MOHHOro oOMeHa; KaueCTBEHHbIE peakluu Ha
MPHUCYTCTBYIONIME B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUJI-,
nonua-, cynbdar-, Qocdar-, kapOOHaT-, CHIMKAT-aHUOHBHI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJbIUsi, aIFOMAHUS,

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

14

VYmMmenue:

14.1

MPENCTaBIATh pe3yabTaThl dAKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNnbCcTB, TpaUKOB M TaOMMII U BBIABIATH SMIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATL CBA3U MCKIY pCaJIbHO HaGJIIO)IaCMLIMI/I XUMHNYCCKUMU
ABJICHUSAMHU U ITpOoLECCaMu, MPOUCXOJAINIMMHA B MaKpO- U MUKPOMHUPE,

OOBICHATH IMPUYIHNHBI MHOFOO6pa3I/I${ BCIICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

Uucteie BemecTBa u cMecu. CiocoObl pa3iesieHus: cMecei

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckue djieMeHTBhl. CHMBOIBI  XHUMHYECKHX

9JICMCHTOB. HpOCTBIe U CJIOKHBIC BEIICCTBA.

1.3

Xumuueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHCIICHUSA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHUTEeNbLHAsA aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBast J0JIsI XUMHYSCKOr'0 dJIEMCHTA

B COCIUMHCHHNU

1.5

KonuuectBo BemectBa. Moabs. MonsipHass macca. MomsipHblii 00bEM Ta3oB.

B3aumocBs3b KOJIMYECTBA, MACChl U YHUCJIda CTPYKTYPHBIX CAUHHUIL BEIICCTBA

1.6

du3nyeckre U XUMHYECKHAE SBIICHHS. XHUMHUUYECKas peakuuga u e€ IIPpHU3HAKH.

3aKoH COXpaHCHHUA MACChI BCIICCTB. XUMHYECKHE YpaBHCHU

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘-ICCKaSI CHUCTCMAa XHMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepuonnueckuii 3akoH. Ilepuognyeckas cucreMa XUMUYECKUX 3eMeHTOB [[. 1.
MenpneneeBa. [lepuoasl u rpynmnsl. OU3NYECKUNA CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€pHoaa U I'pyHIIbI 3JICMCHTA

2.2

Crpoenune aromoB. CoctaB aToMHBIX saep. M3otombl. Onextponsl. CTpoeHue
JIEKTPOHHBIX  000JI0ueK aTOMOB MepBbIX 20 XUMHYECKUX 3JIEMEHTOB

[Tepnonnueckoit cucrems! J1.M1. MeHnneneena

2.3

3aKOHOM€pHOCTI/I B M3MCHEHHMHU CBOMCTB XHMMHUYECKUX 3JICMCHTOB MEPBLIX TpéX
NnepruoaoB, KaJivsd, KaJlbIUA (paz[I/cha aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTANIMYCCKUX W  HEMETANIMYCCKUX CBOfICTB) n #ux CO€,ZI[I/IH€HI/II71 B
COOTBCTCTBHHM C IIOJOXKCHUCM JJICMCHTOB B HepHOHquCKOﬁ CUCTEME H

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumudeckasi CcBa3b. KoBasieHTHast (MOJsipHasT W HEMOJSIpHAs)  CBS3b.
DNEeKTPOOTPULIATEIbHOCTh ~ XUMHUYECKHUX  deMeHToB.  MoHHas  CBs3b.

Meramnuueckas CBSI3b




3.2

Tumel KpHCTAUIMYECKUX PEImETOK (aTOMHAs, WOHHAs, MeTaJlInyecKas),
3aBUCUMOCTb CBOMCTB BEIIIECTBAa OT THUIA KPUCTALIMYECKON PEmIETKH U BUIA

XUMHUYECKOH CBI3U

Baxwnerlie npeAacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeramnbl u ux

COCIUHECHUA. MeTamisl 1 ux COCIUHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHEHHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yromye; OCHOBaHMK (UIENOYM W HEPAaCTBOPHMBIE OCHOBAHMSA);
KHCJIOT  (KUCIIOpOJCONepkKAlie ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIC H

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHUMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HECMCTAJJIOB!

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusnueckne M XHUMUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJUIOB: JIUTHUA,
HaTpuA, Kajlud, Marovud W KaJlblIWA, aJJFOMHUHHUSA, KCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PsAI HAIPSDKEHUN METAJLIOB

4.4

dusnyeckue 1 XMMHYSCKHE CBOMCTBA BOJOPOAHBIX COC,I[I/IHeHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusnyeckue ¥ XMMHUYECKHE CBOMCTBA OKCHUIOB HemeramioB: cepol (IV, VI),
azorta(ll, IV, V), docdopa(lll, V), yrnepona(Il, IV), kpemuus(IV). [Tonyuenne

OKCHUJO0B HEMETAIJIOB

4.6

Xumnueckue cBoiictBa okcumoB: MetamnoB [A-IIIA rpynm, mmaka, meau(Il) u

xeneza(Il, III). [Tonyyernne okCUI0B METAIIIIOB

4.7

XUMHUECKHE CBOMCTBAa OCHOBaHUI M aM(OTEpPHBIX THIAPOKCHIIOB (Ha mpumepe
THIPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). [lomyuyeHue ocHOBaHUN U

aM(OTEPHBIX TUAPOKCHU/IOB

4.8

OOmue XMMHUYEeCKHe CBOWCTBA KHCIOT: XJOPOBOJOPOIHOM, CEPOBOJIOPOJIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochopHON, KpeMHHEBOH, yroibHOU. OcoObie
XMMHYECKHE CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM H Aa30THOM KHCIOT.

[Tonyuyenue kucimor

4.9

OOue xuMu4Yeckue cBoiicTBa cpenHux coneil. [lomyyenue coneit

4.10

[Monydenune, coOupaHue, pacrmo3HAaBaHHE BOAOPOJA, KHUCIOPOAA, aAMMHAKa,

YIJICKUCIIOIo ra3a B J'Ia60paT0pI/II/I

4.11

HOJ’IY‘ICHI/IC aMMHakKa, CCpHOfI U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC

CIIOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHYECKUE PEAKIIUU

5.1

Knaccudukanus XMMUYECKUX PEaKkIuil 10 Pa3IMYHBIM MPU3HAKAM: [0 YHCITYy U
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemioBoMy 3¢¢ekrty, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TernoBoit AP hexT XMMUIECKOH peakiny, TEPMOXUMHUYECKNE YpaBHEHH. DK30-

N OHAOTCPMHUUYCCKUE PCAKIUN. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHHA

5.3

OKuUCIINTEIBHOBOCCTAHOBUTENbHbBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIIU.
[Ipomieccbl  OKUCIIEHHSI W BOCCTAaHOBJICHMSA.  OJIEKTPOHHBIA  OanaHc

OKHCIIMTEIILHOBOCCTAHOBUTEIILHOM pC€aknuun

54

Teopus 371EKTPOIUTHUECKON qucconranuu. KaTnonsl, aHHOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CuibHbBIE U ClIa0bIe QJICKTPOJIUTEI. CreneHb JucCconruanumn

5.5

Peakiun monHoro oOMeHa. YCJIOBHSI MPOTEKAHUs PEaKIMid HMOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPABHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemecrBa n Marepuansl B IOBCEAHEBHOM JKH3HM 4elloBeKa. be3omacHoe
UCIOJb30BAaHUE BELIECTB M XUMMUYECKUX peakuuil B jaboparopuun U OBITY.

HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpyXKarolled cpelapl  (KHCIOTHBIE — JIOKIM,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro NpeaoTBPALICHHS
[IpenensHas nomyctumas koHueHtpauus Bemects (IIJIK). Ponp xumuu B
pelICHUH HKOJOTHUYECKUX TNpolieM. VYcCuiIeHHe MapHUKOBOro »(dekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

IIpumenenue cepsl, a3ota, ¢ocdopa, yriaeposaa, KpeMHHUS U UX COCIUHEHHUN B
OBITY, MeIWIMHE, TNPOMBIIUIEHHOCTH W CEeIBbCKOM Xo3sicTBe. llpumeneHune
METAJUIOB M CIUIaBOB (CTallb, YYyT'yH, [IIOpPalOMUHUM, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coeanHeHui. [IoHATHEe 0 KOppO3MH METAUIOB, OCHOBHBIE

CITOCOOBI 3alllUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKK YTIEBOIOPOAOB (Yrojib, NPUPOIHBIM Ta3, HEPTH),

MPOYKTHI UX MepepadboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHbIE TOHATHA OO0 OpPraHMYECKMX BEIIECTBAX KaK O COCIMHEHHSIX
yriepoaa (MeTaH, 3TaH, TUJIEH, alleTUIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHas! KUCIIOTa).
[ToHsiTHe 0 OMONTOTMYECKH BaXKHBIX BEIECTBAX: JKUpaX, OeNKax, yrieBojax — U ux

POJIM B JKU3HU YCITIOBCKA




7 Pacuérsr:
7.1 o GpopmyramM XUMHUYIECKUX COSTUHEHUN
7.2 Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMHYECKUM YPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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