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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHusl, PEICTABICHHbBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdodeil MNporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIEOHOTO MpeaMeTa « XuMUsDY
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1o XxuMuu Aa€T MOPEJCTaBICHUE O MENsAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJINBAET 00s3aTENbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBAET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNPENENSICT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpPEAeNIeT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TTO3HABATENIbHOM JE€ATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MpeACcTaBICHU O MaTepuaIbHOM E€IHMHCTBE MHUpPa, BAKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPIUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MIUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOKHOCTEH  JJII  CaMOpa3BUTUS WU
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEILCKUX YMEHHM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA] B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEUYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKUIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKaromuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[O3HAHUSA TPU HU3YYEHHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJlaM MO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCcIoBH, CIOCOOCTBYIOLIUX MPUOOPETEHNIO 00yHYarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKPY’KaIOIIEer0o MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUyeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacos: B 8 kimacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIMIECTB. ArpEeraTHO€ COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

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

KommuecTBo BemectBa. Moisib. MonsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX peaklui (COCTMHEHM S, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BEILIECTB, HAOJIOJEHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHum, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyi meau (11),
U3Y4YeHUE CIOCOOOB PA3JCICHUs] CMECEH: C MOMOIIBI0 MarHuTa, (QuiIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BemecTBo. Haxoknenue kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUS KUCTopoAa B JabOpaTopuu W TPOMBINUIEHHOCTUH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOI0 3 dekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — anemMeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOAbl. Boma Kkak pactBoputelib. PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4deloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHe NpUPOIHbIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm merammoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEECICHUE COAECPKaHUs KUCIOpOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHME W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJIEIOBaHNE O0pa3IOB HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menu (llI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METAJIa JIPYTMM W3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne KiIacChl HEOPraHUYEeCKUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTonsl. Dnexktponsl. CtpoeHune
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XHUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMmaM U epuoaam.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchl okuceHus U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHHUS).

Mexcnpeomemmnoie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPEe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

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

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUI U HUX
COCMHEHUM B COOTBETCTBHMU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKHU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakivii Mo pa3IudHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOUIMX B PEAKIHUM BELIECTB, MO TermioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMruyeckoM paBHoBecuu. DakTopsl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpali€HHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoWCTBa KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPTraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLNMALUNM KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI0YaMu). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBA, MOJyYe€HHUE, NpUMEHeHue. [lelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST KJjacca KHCIOT W chenuuyeckne). XHUMHUUYECKHE PEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHocO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKIMs Ha



cynb(dar-uon. HaxoxxneHue cepbl U €€ COCIMHEHHWH B TpUPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, paclpoOCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoMyyeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KUCJIOTa, €€ MOoJIyueHHe, (PU3MYECKUEe U XUMHUYECKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yn00peHunil. XuMHUYECKO€e 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHHE BO3AyXa, MHOuYBbl U BonoEMOB). Docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dbochopHas kuciaota, Pu3MUIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaueCcTBE MUHEPAIBHBIX YAOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuapl yriaepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ CoM, UX (PU3HYECKHEe M XMMHUYCCKHE CBONCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OeJKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kucinore. CUIMKAThl, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHblE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIB30BAaHWE BHUAEOMATEPHUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUM, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), W3YUYCHHE Mozenen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHUE C
IpOLIECCOM  aACOPOIMM pPAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX PEakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmomgmyeckor cucrtemMe xumudeckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  psif
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [lOHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne 1IEeIOoYHBIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumMudeckux sneMeHToB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilue coequHEHHUs Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aToMma, HaxOoXJIeHUEe B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 Mo Teme « Baxknenmme
METAaJlJIbl U UX COCAMHCHUSI.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUel cpeapl (MpeaeibHasl IO0MyCcTUMAst
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnuwle céasu



Peanuzamus MeXnpeaIMeTHBIX CBsI3€d NMpH H3YYeHHMM XUMHHM B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBIM (akT, rUmoTe3a, 3aKoH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiyi, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HbIE UCKOIIaEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMs JOCTUTAIOTCS B XOA€ OOydYeHHsT XMMHUU B €IUHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMMATA3AITUN 00 YyJaAFOIITIXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOILIECCE OTOM y4eOHOM NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEICTABICHNUS O BELIECTBE M XUMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEJIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEILHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTH K  CcamMO0OOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIpaBICHHOCTH M YpOBHS OOy4eHHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HMU, OCO3HAHUE MOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIEHUS aJIKOr0JIs, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTamM TPYHAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIUBUYyAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUs, TOHUMAHUE [IEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 30POBBIO U )KU3HU JTHOIEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX pEelIEeHUs MOCPEICTBOM METOJOB XHMMUHU,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
(GbopMUpOBaHHS MHPOBO33PEHHUS OOIEHAyYHbIEe TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHUPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITI03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACNIBbHBIX (DaKTOB M SBJICHUH, BEIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XHUMHYeckas GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATL  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX IS BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMANBbHYIO (POpMY MpecTaBlieHUuss HHPOPMAIHA U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopaTopHOi pabOThI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHUSI YYE€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHus, oOMEeH MHEHHUSIMH, «MO3TOBbI€ IITYpPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YUYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pe3yJdbTaTOB [0 OCBOEHHUIO 005A3aTE€IHLHOTO
CollepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HAaHMS, €ro HHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjiacce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aToOM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIIIOBOU 3P (DEKT peakiiui,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, pPaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(MporeHTHAsI KOHILIEHTpAIMsi) B PacCTBOPE;

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

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona J[I. W. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTapo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomuueckass cucTteMa XuMHYeCKuX diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTRA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIeMEHTa 10 dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHbIM 000pYy/IOBaHHWEM, a TakKXKe TMpaBWaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsl, XUMUYECKasl CBS3b, TEIJIOBOU APDHEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMII;

ONPENIEeNATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto (popmy Ileprogudyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHasg mnoArpynmna (A-rpynmna)» U «modoyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME M CHEnUu(PUYECKUe XUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX peakIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopon. Ilonsitue bubmmnoreka HOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopon. ITonstue o kucinorax bu6nmorexa LIOK
2.2 8 1
U CONSIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [TOK
' PYHIBEL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubnmorexa [IOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bu6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHU 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipenmer xumuu. Poiap XuMuu B :KU3HU
1 pel 1 https://m.edsoo.ru/7efb3c3c
yesoBeka. Tena u BemecTsa
2 TTousTue o MeTomax MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/9f459e9a
[IpakTuueckas padora Ne 1 «IIpaBuia paboTsl
3 B 1aboparopuu U IpUEMBI OOpaIICHHSI C 1 https://m.edsoo.ru/ab2a57ch
1a00paTOPHBIM 000PYIOBAaHHEM)
Yucrtsle BemecTBa U cmecu. CrocoOsl
4 m . 1 https://m.edsoo.ru/8dffeead
paszfeneHus cmecei
[TpakTuueckas paborta Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYMCTKU OBAPEHHOM 1 https://m.edsoo.ru/d9adcf25
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edso00.ru/434a3592
XHUMHYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI
7 ( ) 1 https://m.edsoo.ru/3a97f7e6
XUMHUYECKUX HJIEMEHTOB
[IpocTeie U crnoXHBIE BELIECTBA https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 https://m.edsoo.ru/3adc28cl
XUMHUYECKUX HJIEMEHTOB
OTHOCHUTENBHAs aTOMHAs Macca.
11 1 https://m.edsoo.ru/fac67eel

OTHocuTeNbHASI MOJIEKYJISIPHAS Macca



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1

MaccoBas 10711 XUMHYECKOI'0 DJIE€MEHTa B

12 https://m.edso0.ru/95bcb8f5
COEINHEHUN
KonnuectBo BemecTtBa. Mons. MospHas

13 B p https://m.edsoo.ru/668edb4a
macca
Dusnyeckre 1 XUMHUUYECKNAE SIBIICHUS.

14 https://m.edsoo.ru/8b878fcf
XUMHYeCcKas peaKIus
H HN3HAKHU U YVCIIOBUA IIPOTCKAHUA

15 p Y . p https://m.edso0.ru/84214963
XUMUYECKUX PEaKIUi
3aK0H COXpaHEHUS MACCHI BEIIECTB.

16 p HI https://m.edsoo.ru/aalc152d
XUMHYECKUE YPAaBHEHUS
Brruncienns KojinyecTBa, Macchl BELIECTBA 110

17 ’ N B https://m.eds00.ru/b1656492
YpaBHEHUSM XUMHUYECKUX peaKlui
Krnaccudukanus XuMHYECKAX pPEaKIui

18 (coenMHEHMUSI, PA3JIOKCHHSI, 3aMEIIICHUS, https://m.edsoo.ru/fe58191f
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHImKIoneauct. O0o0eHne u https://m.edsoo.ru/213bbeaf
CHCTEMaTH3aINsI 3HAaHUH
Kourponsnaas padora Nel o teme «Bemiecrsa

20 p p B https://m.edsoo.ru/cc95e5ed
Y XUMHYECKUE PEaAKITHI)
Boznyx — cmech razos. CoctaB Bo3ayxa.

21 Kucnoposn — s1emMeHT ¥ mpocToe BEIlIeCTBO. https://m.edsoo.ru/237315cf
O30H
duznueckue 1 XUMHUYECKHE CBOMCTBA

22 KHCIIOpo/ia (peakIuy OKUCIICHHS, TOPCHHE). https://m.edsoo.ru/67245d2f
IToustue 06 oxcumax
CrocoOslI ITOJTYy4EeHUS] KACI0POaa B

23 i poa https://m.edso00.ru/896247ch

1abopaTopuu U IPOMBIIUIEHHOCTH.



https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb

IIpumeHeHue kucnopoaa

TennoBoii 3 PeKT XMMUIECKOH peaKIuu,

24 MIOHATHE O TEPMOXUMHUYECKOM YPaBHECHUH, https://m.edsoo.ru/4d71febb
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHSIX
TomuBo (HedTh, yroib U METaH).

25 3arpsi3HEHHE BO3]lyXa, CIIOCOOBI €T0 https://m.eds00.ru/62a61752
MIPeI0TBPALCHUS
[IpakTuueckas padora Ne 3 mo Teme

26 «[lonydyenue u cobupanue KUCIOPO/Ia, https://m.eds00.ru/329545c9
W3Y4YE€HHE €ro CBOMCTBY

27 Boztopoz — o1eMeHT i 1pOCTOe BEIIECTBO. https://m.edso00.ru/2325645f
Haxoxnenue B mpupone

98 Ou3nyeckue U XMMHUIECKHE CBONCTBA https://m.edsoo.ru/ae9ebAbs
Bosiopoa. [Ipumenenue Bogopoaa

29 [TonsiTHE O KHCIOTAX U COJIAX https://m.edso0.ru/d743bf8d

30 (oCOOE! oMY HeHIT BOA0pOAa B https://m.edsoo.ru/8dbbbcdb
naboparopuu
[TpakTruyeckas pabora Ne 4 o teme

31 «ITomyuenue u cobupanue BoopoJa, https://m.edsoo.ru/37a3324a
M3y4YEHUE €r0 CBOMCTB)»

32 MossipHblii 00bEM ra3oB. 3ak0H ABOTaIpPO https://m.edso0.ru/714a252d
Beruncnenus 00bEMa, KOJTHUECTBA BEIIECTBA

33 ra3a 1o ero U3BeCTHOMY KOJIMYECTBY https://m.eds00.ru/25858514
BEIIIECTBA WJIN 00BEMY
Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO

34 peaxiuy Ha OCHOBE 3aKOHA 0ObEMHBIX https://m.edsoo.ru/ae3d2633
OTHOIIIEHUI Tra30B

35 DuU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI https://m.edso00.ru/272b514c



https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c

36

CocraB ocHoBanuil. [TonsiTre 00 HHAMKATOPAX

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

Bona KaK paCTBOPUTCIIb. HaCI)IH_IeHHLIC n

37 HEHACBILLIEHHBIE pacTBOPBL. MaccoBas 101 https://m.edsoo.ru/2b19b4el
BEILIECTBA B pacTBOPE
[IpakTrueckas padota Ne 5 mo reme

38 «IIpuroroBiieHre paCTBOPOB C OMPEACIEHHOM https://m.edsoo.ru/9f55a219
MacCOBOM J0JIel paCTBOPEHHOIO BEILIECTBA
KontponbHas padota No2 o teme

39 P P https://m.edsoo.ru/c1c97fe3
«Kucnopoa. Bogopoa. Boga»
OKcHabl: cOCTaB, KJIaCCU(HUKALIHSA,

40 A Puxau https://m.edsoo.ru/c321335c
HOMEHKJIaTypa
[TonyyeHnue u XuMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/bce52bca
OKCHJIOB
OcHoBaHus: cOCTaB, KJIIacCHU(pUKAIIMS,

42 Purcan https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa
[TonydyeHne 1 XuMHYECKHUE CBOMCTBA

43 v B https://m.edsoo.ru/eb3b238b
OCHOBaHMI
Kucnotsl: cocras, knaccudukarus,

44 (prxar https://m.edso0.ru/c589a687
HOMEHKJIaTypa

45 [TonyyeHnue u XMMUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/d2cc4664
Comnu (cpemnue): HOMEHKIATypa, CIIOCOOBI

46 (cpenme) }:p https://m.edso0.ru/66bad57a
MOJTYYEHUS, XUMHUYECKUE CBOMCTBA
ITpakTuyeckas pabora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME

47 P a https://m.edsoo.ru/ef5f5b6d
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COETUHEHUN )

48 I'eneTnyeckas CBA3b MEXKY KJ1accaMu https://m.edsoo.ru/3eafb436
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HEOPraHUYECKUX COCIUHEHUN

49 O06001IeHre U CUCTEMaTU3aIKs 3HAHUIA https://m.edsoo.ru/aedf982e
50 KonTponbnas padota Ne3 mo Teme "O“(':‘HOBHHe https://m.edsoo.ru/53693cf2
KJIACChl HEOPTaHUYECKUX COCAMHEHUI
[TepBbie MOMBITKY KIACCHPUKAITUN
o1 XMMHYECKUX 31€MEHTOB. [loHsATHE O rpymmax https://m.edso00.ru/45ch955f
CXOJHBIX 3JICMCHTOB
[Tepuoanueckuii 3axon u [lepuoanueckas
52 cHUcTeMa XMMHUYeCKuX amemMeHToB /1. U. https://m.edsoo.ru/acfe3f3c
Menpeneena
53 [lepropl, TPYMIIbI, MOATPYIIIBI https://m.edsoo.ru/dd7cc851
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. httos://m.edsoo.ru/b34e5fbl
N3oTomnsl
CTtpoeHue 3NIeKTPOHHBIX 000JI0YEeK aTOMOB
55 anemeHToB llepuoauyeckoit cucremsr /. U. https://m.edsoo.ru/fb64d6ef
Menneneena
XapakTeprucTuKa XMMHYECKOTO dJIEMEHTA 110
56 ero nosioxeHuto B [lepuoguyeckoit cucteme https://m.edsoo.ru/3627afb4
. 1. MennaeneeBa
3nauenue [lepuoauyeckoro 3akoHa s
57 pa3BUTHA HAyKU U npakTuku. 1. 1. https://m.eds00.ru/83762e95
MenpeneeB — y4€HBIN, MIEIaror U rPaXKIaHUH
PeseprubIil ypok. O60061eHIE 1
58 CHCTEM&THSE}IIIII)I/ISI 3HaHui / Beepoccuniickas bubmorexa LIOK
https://m.edsoo.ru/00adb33c
IpoBepoyHas pabora
KontponsHast padora Ne4 o reme «CtpoeHue
. bubmuorexa [JOK
59 aToMa. Xumuueckas cBs3b» / Beepoccuiickast

mpoBepoyHas pabora

https://m.edsoo.ru/00adb486
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DNEeKTPOOTPULIATEIILHOCTh ATOMOB

60 IMICCKIX AICMCHTOR 1 https://m.edso0.ru/2667a766

61 HNonnas xumuyeckas cBs3b 1 https://m.edso00.ru/2628cf49

62 KoBasieHTHas mosisipHast XUMUYECKasi CBSI3b 1 https://m.eds00.ru/67fb6476

63 KoBasienTHas HENOIsIpHAsT XUMHYECKAst CBA3b 1 https://m.edsoo.ru/f32e6211

64 CreneHb OKUCIICHUS 1 https://m.edsoo.ru/fe73b9dc

65 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU 1 https://m.edsoo.ru/665e2d2d

66 OxkuciuTenu u BOCCTAHOBUTENH 1 https://m.edso00.ru/eb264264
PesepBHeIi ypok. O000IICHHE 1

67 cucTeMaTu3alus 3HaHui 1no teme «CTpoeHue 1 https://m.eds00.ru/62539d2c
aTomMa. XUMHYECKas CBSI3b

68 Pesepaietii ypox. Obobmere 1 1 https://m.eds00.ru/c8769b1b
CUCTeMAaTH3aIVsl 3HAHUH
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9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl

[Tepuoanueckuii 3axoH. [lepuoanueckas

1 cHCTEeMa XUMHUYEeCKHUX snemMeHToB /. 1. 1 https://m.edsoo.ru/ac197bf5
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB

2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/44bdf4b2
MIEePHOJIOB
Knaccudukanus u HoMeHKIaTypa

3 uxau P 1 https://m.edsoo.ru/d96e16b9
HEOPraHUYECKHUX BEIIECTB
Bupl XMMUYECKOI CBSI3U U TUIIBI

4 a N 1 https://m.edsoo.ru/e39821fc
KPUCTAITINYECKUX PELIETOK
KonTtponsHast padora Nel o reme

5 «IToBTOpEHUE U yriybiaeHne 3HaHUH 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Knaccudukamnms xuMHUeCKUX peakiui mo

6 uicars beardl 1 https://m.eds00.ru/61f97329
pa3IMYHBIM NpPU3HAKAM
[TonsATHE O CKOPOCTH XMMHYECKOM pEeaKIuu.

7 [ToHsATHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 https://m.edsoo.ru/e73c3ef4
peaKIusx
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.
@®akTophl, BIUAIONINE HA CKOPOCTh

8 P B P 1 https://m.edsoo.ru/afbc35b2

XHUMHYISCKOMN PE€aKMU U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECUA
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

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

10 Teopus 37AEKTPOIUTUYECKON JUCCOLIMALIIH. https://m.eds00.ru/965c6a66
CunbHbIe U crabble AIEKTPOIHUTHI

11 Honnble ypaBHEHHUsI peaKIuit https://m.edsoo.ru/43f4b85c
XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAHMI

12 B CBETE MPEJCTABICHU 00 https://m.edsoo.ru/9adee23c
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
XUMHUYECKUE CBOMCTBA COJIEN B CBETE

13 MPEACTABICHUHN 00 AIEKTPOTUTUUECKON https://m.edso00.ru/339ae525
JUCCOITHAITUT

14 [TonsTHe 0 THIPOIU3E COEH https://m.edsoo.ru/be3c2519

15 O06o0muieHne 1 cucTeMaTu3ays 3HaHUH https://m.edsoo.ru/78322bfb

16 ITpakTryeckas pabora Ne 1. «Pemenune https://m.edsoo.ru/c172d37d
IKCTIIEPUMEHTAIIbHBIX 33719
KonTtponbHast pabota Ne2 o reme

17 «DNEKTPOIUTUYECKAS] TUCCOLIUALIUS. https://m.edsoo.ru/2b5a2162
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»

18 Obutas xapairep I:ICTHKa FAJIOTCHOB. https://m.edsoo.ru/c3eaeb47
XUMHYECKHE CBOMCTBA HA IPUMEPE XJIopa
XnopoBogopoa. ColisiHast KUCTIOTa,

19 XMMHYECKHE CBOMCTBA, MOJYYEHUE, https://m.edsoo.ru/daf6b6e7
MIPUMEHEHHE
IIpakTruyeckas padora Ne 2 o Teme

20 «[lonmy4yeHue coyssHON KUCIIOTBI, U3yUYEHUE €€ https://m.edsoo.ru/9a2bd4de
CBOWCTB»

21 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX https://m.edsoo.ru/fa37caac

peaKuHﬁ, CCJIM OAWH U3 pCarcHTOB OaH B



https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c

U30bITKE

22

23

OO6mras xapakTeprucTuka 3J1eMeHTOB VIA-

TPYIIIBI
AnnoTponHbie MOIU(MUKALIUN CEPHI.

Haxoxnenue cepbl 1 €€ COeTMHEHUH B
npupoje. XMMHUYECKHUE CBOMCTBA CEpbl

https://m.edsoo.ru/e79ebfa3

https://m.edsoo.ru/5e3339bd

24

CepoBonopoi, ctpocHHe, (U3HUECKUC U
XMMHYECKHE CBOHCTBA

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

25

26

27

Oxcupl cepol. CepHast KHCTIOTa, pr3nyecKue
U XUMHWYCCKUC CBOfICTBa, IMPUMCHCHUC

XUMHUYECKUE pPeaKIInH, JIekKaIIUe B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOIy4eHUS
CEpHOI KUCIOThl. XUMUYECKOE 3arpsa3HEHHE
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI

Brrunciaenne MmaccoBoil 10K BRIXOAa
MpOAYKTa pCaKInuun

https://m.edsoo.ru/ae5652f6

https://m.edsoo.ru/acc7d4bf

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

28

OO6m1as xapakTepucTrKa 3J1eMeHTOB VA-
rpynmsl. A30T, pacpoCTpaHSHHE B IPUPOJIE,
¢u3nyeckrue 1 XUMHUYECKHE CBOMCTBA

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

29

30

31

AMMUak, ero Gpu3nyecKue 1 XuMHU4YeCKHe
CBOMCTBA, OJIYYEHUE U IPUMEHEHUE
IIpakTruyeckas pabora Ne 3 o Teme
«Ilony4yenne aMMuaka, U3y4eHUE €ro
CBOMCTB»

A30THAas KuCoTa, €€ pru3ndeckue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

https://m.edsoo.ru/f2d85456

32

Hcnonws3oBanre HUTPATOB U COJIEH aMMOHUS
B KaueCTBE MUHEPAIbHBIX YA0OPEHUH.

https://m.edsoo.ru/7fbdef49
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XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIEH
Cpelbl COeIMHEHUSIMU a30Ta

dochop. Oxcun dpocdopa (V) u pochopuas

33 KHCIIOTa, (PU3MUECKUE U XUMUICCKUE https://m.edsoo.ru/c8af5f46
CBOMCTBA, IIOJIy4CHUE
Hcnons3zoBanue GocdaToB B KayecTBe

34 MUHEPAJIBHBIX yI0OpeHHil. 3arps3HeHne https://m.eds00.ru/79¢c51b82
MIPUPOIHOM cperbl hocdhaTamu

35 YIACpOL, pAcTpOCTPAHCHHE B HPHpoﬂe’ https://m.edsoo.ru/eal6ee43
¢bu3nuecKkrue 1 XuMHUYeCcKre CBONCTBA
Oxcunel yriaepona, ux Gu3nveckue u

36 XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE https://m.edsoo.ru/a6915¢71
po0JIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa
(Iv)

37 VYronbHas KUCTIOTa U €€ CoJn https://m.edsoo.ru/36a13d99
[TpakTruyeckas pabora Ne 4 o Teme

38 "[losrydeHne yrieKucioro rasa. https://m.edsoo.ru/4de4a8dc
KayecTBeHHas peakiys Ha KapOOHAT-HOH"

39 [lepBoHaYaIEHBIE IOHATHS 00 OPTaHUYECKUX httos://m.edsoo.ru/822fb263
BEIIECTBAX KaK O COEIMHEHUAX YriepoJia

40 Kpemuuii u ero coeguHeHus https://m.edsoo.ru/1e94ee3a
ITpakTuyeckas pabora Ne 5. Pemenue

41 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME https://m.edsoo.ru/d72fa3e8
«BaxxHeiinme HeMeTaubl U UX COSAMHEHUS

42 KOHTPOHVBHM padora Ne3 o Teme https://m.edsoo.ru/f5bae73d
«BaxxHeiinme HeMeTaubl U UX COSAMHEHUS

43 ObLLast XapaKTepHCTHIA XHMHHECKIX https://m.eds00.ru/83192917

9JIEMEHTOB — MeTaJNIOB. MeTannndeckas
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CBA3b U MCTAJNIMUCCKASA KPUCTAJUINICCKAA
peméTKa. dusnyeckue CBOMCTBA METAIIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEeKTPOXUMHUYECKUHN Psi/i HAPSHKEHUIM https://m.edsoo.ru/5a41d1d4
METaJIJIOB
OO6mume crmocoOb! MOTYYSHUST METaJLIOB.
45 e BHqHCHeHHfI 1O YPABHCHIM https://m.edsoo.ru/435b87d4
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
pEareHTOB COJEPKUT MPUMECH
46 [ToHsATHE O KOPPO3UM METAJLIOB https://m.edsoo.ru/2c28f427
47 II{enouHble METAIIIBI https://m.edsoo.ru/c86edb4a
48 Okcuabl ¥ TUAPOKCUBI HATPUS U KU https://m.edsoo.ru/4fdeelae
49 HlenoniHozeMeanme METAILTH — KATBIH 1 https://m.edso00.ru/2bb5cf7b
MarHui
50 Bakuelinine coefMHEHUS KaJIbIUS https://m.edsoo.ru/85c2cal6
51 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI https://m.edsoo.ru/593a4ab7
52 XKécTtkocTh BOMIBI M CTIOCOOBI €€ YCTPaHEHUS https://m.eds00.ru/869f76b9
53 Hpa}KTquCKaﬂ pabora Ne 6 mo ,_TeMe https://m.edsoo.ru/669f6cdd
"XKécTkoCcTh BOJBI U METOBI €€ yCTpaHEeHU"
54 AJTFOMUHHI https://m.edso0o.ru/37e792ee
55 AMQOTEpHbIE CBOHCTEA OKCHA https://m.edsoo.ru/82b7fa7d
THIPOKCH/IA
56 Kemnezo https://m.edsoo.ru/b3996d2a
57 Oxenatel, rufpokciast i comn skenesa (11) https://m.eds00.ru/c3f79221
xenesa (1)
58 O000111eHIE U CUCTEMATH3aIU 3HAHUI https://m.edsoo.ru/dbd9af72
59 [Tpaktrueckas padota Ne 7. Permenue https://m.edsoo.ru/462adf7f
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OKCIICPUMCHTAJIbHBIX 3aJla4y 110 TCME
«BaxHelmme MeTaabl 1 UX COCOAUHCHUA»

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX
peakuui, eciiv OVH U3 PEarcHTOB JaH B

60 M30BITKE W COJIEPIKUT MPUMECH. 1 https://m.edsoo.ru/a7a5913a
Brlunciiennsa MaccoBOM JTIOJIHU BBIXOJa
MPOJIYKTA PEaKIuu

61 O000111eHIE U CUCTEMATH3AIU 3HAHUI 1 https://m.edsoo.ru/eed7f912
K 0 o4

62 OHTP OHUBHM pabora Ne nio Teme 1 https://m.edsoo.ru/5b499218
«Baxkgelmuye MeTauibl U UX COEOUHEHU
B .

63 CHICCTBA M MATCPHAIILL B TIOBCCHEBHOH 1 https://m.edsoo.ru/483adc3a
JKW3HU YEJI0BEKA
X N

64 HMITICCKOE SATPASHEHHE OKpYIATOICH 1 https://m.edsoo.ru/f3f919fd
cpebl
P

65 O/Tb XHMIH B PEIICHHI SKOJOTIHECKHX 1 https://m.edsoo0.ru/a98127b9
npoGiem
P 7 . 0600

66 C3CPBHBIN YPOI. 1700 EHeHHe " 1 https://m.eds00.ru/1c364847
cucreMarui3anuvs 3HaHUN
P i . 00600

67 CSCPBHBI YPOK. LIOODIIEHHC H 1 https://m.eds00.ru/5646bf5
cucreMarui3anuvs 3HaHUU
P i . 00600

68 C3CPBHbI YPOK © iﬂeHHe " 1 https://m.edsoo.ru/b221b45c
CHCTEMATHU3ALAs 3HAHWUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

8 KUIACC
Kon .
HpoBepsieMoro IIpoBepsiemble Npe1MeTHbIE Pe3yILTATbl 0CBOEHHS! OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'0O 00111ero 00pa3oBaHus
pe3yJabTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMHUUECKUE TOHATUS»
PAacKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKUX IOHATHUH: aToM, MOJIEKYJIa,
XMMHUYECKHH 3JIEMEHT, INPOCTOE BEIIECTBO, CJI0XKHOE BEILIECTBO, CMECh
(omHOpOIHAs W HEOJHOPOAHAs), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAas U
MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEIECTBA, MOJb, MOJIIpHas Macca,
11 MaccoBasi ISl XMMHUYECKOI'O 3J€MEHTa B COEJAMHEHUH, MOJISIPHBIH 00BEM,
XUMHYECKasi peakuus, KiIacCH(pUKamus peakiuil: peakuuud COCTUHECHUS,
pEeaKIMU DPA3JIOKEHHs, PEeaKLUU 3aMelleHMs, peakuuu OOMEHa, 3K30- U
DHJIOTEPMHUYECKHUE PEaKIIH, TeIUIOBOU 3 (EKT peakinu, pacTBOp, MaccoBast
7107151 BelecTBa (MPOLIEHTHAs: KOHIIEHTPALUsl) B pacTBOpe
12 WITIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~ XHMHYECKHUX HOHiITI/IfI U
IPUMEHSTH 9TH MTOHATHUS MIPU ONMMCAHUH BEIIECTB U MX IPEBPALICHUN
13 HCTIONB30BATH XUMUMCCKYIO CHMBOIMKY JUISL COCTABIICHNS ¢dbopmyn BemecTB
U YPaBHEHUI XUMHUYECKUX PeaKkLui
14 PacKpbIBaTh CMBIC] 3aKOHOB COXPAHEHHs MAacChl BEILECTB, MOCTOSHCTBA
COCTaBa, AaTOMHO-MOJICKYJISIPHOTO Y4€HHsI, 3aKOHa ABOTaIpo
1.5 OIpeNieNATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX
16 KJaccu(uIUpoBaTh XMMHUYECKHE peakiuu (M0 YUCIy U COCTaBy
' YYacCTBYIOUIMX B PEAKIUH BEILIECTB, M0 TEIIOBOMY 3P (DEKTY)
1.7 BBIYUCIISITH OTHOCUTEIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYFO MacChl BEIIECTB
18 BBIYHMCIIATE MACCOBYIO JOJII0O XHMHYECKOTO JJIeMEHTa mo Qopmyie
COEJIMHEHUS,
1.9 BBIUUCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE
110 IOPUMEHATh €CTECTBEHHOHAayYHbIE METO/Abl TO3HAaHUS — HaOJIOJCHHUE,
U3MEepeHne, MOIETUPOBAaHNE, SKCIIEPUMEHT (peaJIbHbII U MBICJIEHHBIH )
2 ITo Teme: «BakHeiue npeacTaBUTEIN HEOPIraHUYECKUX BEILIECTBY
21 pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TMOHSATHH: OKCHJ, KHUCIOTa,
OCHOBaHMHe, COJIb
29 ONIpENEeNATh NPHHAMICKHOCTh BEHNIECTB K  ONPEACTIEHHOMY  KJlaccy
COeMHEHUH 1o Gpopmynam
2.3 KJaccu(UIIMpPOBaTh HEOPraHMUECKUE BELIECTBA
XapaKkTepu30BaTh (OMMUCHIBATH) OOIIME XHMHYECKHE CBOICTBAa BEIECTB
2.4 Pa3IMYHBIX KIJIACCOB, MOJTBEPXk/as OMHCAHUE TPUMEPAMH MOJEKYISIPHBIX
YpaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEeaKLUi
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT MX Ka4eCTBEHHOTO
2.5 COCTaBa, BO3MOXHOCTH NPOTEKAHHUS XUMHUECKUX TMpPEBpALICHUN B
Pa3INYHBIX YCIOBUSIX
2.6 CJIEZIOBATh MPaBUJIaM TTOJIb30BAaHUSI XMMHUYECKON TTOCYI0N M Ja00paTOpPHBIM




2.7

3.1

3.2

3.3

3.4

3.5

3.6
3.7

9 KJIACC

o0opynoBaHHEM, a TakXKe TNpaBwiIaM oOOpalleHus C BeUIeCTBaMH B
COOTBETCTBMM C HMHCTPYKUMSMH 10 BBIIOJHEHHUIO JIAOOPATOPHBIX
XMMUYECKHUX OMBITOB MO TOJIYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJia M KHCIOPOAA), MPUTOTOBJICHHIO PACTBOPOB C ONPENCIEHHOM
MacCOBOM J0JIEd pacTBOPEHHOIO BELIECTBA, IIAHUPOBATb U IPOBOAUTH
XMMHYECKHE HKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB MIENOYEH U
KHCJIOT C TIOMOUIBIO WHAWKATOPOB (JIaKMyc, (eHON(TaTeHH, METHIOPAHK H
Apyrue)

IPOBOANTH PACUYETHI IO YPAaBHEHUIO XUMHUYECKOI peakuu

ITo Teme: «Ilepuoanueckuii 3axkoH u [lepuoauueckas cucTeMa XUMHUYECKHUX
anemenToB J[. WM. MenneneeBa. CtpoeHue aroMoB. XUMHUYECKas CBS3b.
OKHCIMTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

pacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHH: SApPO aroma,
AIIEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOUTANb, PAIHYC aTOMa, XUMHUYEeCKas
CBSI3b, HoJIsipHas U HeToJIspHast KOBaJICHTHAsI CBSI3b,
AJIEKTPOOTPHULIATEILHOCTh, MOHHAs CBS3b, WOH, KaTHMOH, AHWOH, CTENEHb
OKHCIICHUS

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTLI

ONKCHIBATh ¥ XapaKTepu3oBaTh TaOimuHyro (opmy Ilepuommueckoit
CHUCTEMbI XMMUYECKUX 3JIEMEHTOB: pa3auyaTh NOHATHUS «TJIABHASI OATPYIIIA
(Arpynna)» u «mobouynas noarpynna (brpynmna)», «maibie» U «OoJsbLInE»
TePUO/IbI

packpeiBaTh cMmbicn  llepuommueckoro 3akona J[.MI. Mengeneea:
JIEMOHCTPUPOBAaTh IOHMMAHUE TEPUOAUYECKON 3aBHCUMOCTH CBOWCTB
XMMHUUYECKHX AJIEMEHTOB OT UX MMOJ0KeHus B [lepuoandeckoi cucreme

COOTHOCUTH 0003HAauYEHHUs, KOTOphle UMEIOTCs B Tabmuue «llepuogmueckas
cuctemMa xumuueckux oaneMmenToB .M. MenpaeneeBa» ¢ 4YUCIOBBIMHU
XapaKkTepUCTHUKAaMH CTPOCHHUS aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB M
3apsAn  sAapa, oOIIee 4YuCiIo DJJIEKTPOHOB M pachpenesieHne UuX 1o
AIIEKTPOHHBIM CJIOSIM)

ONpeaACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCINHCHHUAX

OonpeaAciisAiTb  BHUI XUMHYECKOH CBS3U (KOBEL]'ICHTH ali Hu I/IOHHaSI) B
HCOPTaHNUYCCKUX COCIUHCHUAX

Kon
NpoBepPsIeMoro
pe3yJbTara

1

11

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

ITo Teme: «BemiecTBO U XUMHUYECKas peakuusa»

pacKpbIBaTb  CMBICI  OCHOBHBIX XHMMHMYECKUX IIOHATHM: pacTBOp,
AJNIEKTPOJIUTHI,  HEAJIEKTPOIUTHI, JJIEKTPOJMTHYECKAs  JUCCOLMALUS,
peakIMM HOHHOTO OOMEHa, KaTalu3aTop, XHMHUYECKOE paBHOBECHE,
oOpaTuMble U HEOOpaTUMBbIE peaKlIUU, OKUCIUTETbHOBOCCTAHOBUTEIbHBIE
peakluyy, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHUE,
ajoTponusi, aM(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBaJEHTHAas, MOHHa,
METAJIJINYECKasl), KpUCTAIJIMYECKas pelmerka, CIUIaBbl, CKOpPOCThb
XUMHYECKON PEaKLIUU




1.2

1.3

14

WTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATUH H
IPUMEHSTh 9TH IOHATHUS IPU OMMCAHUH BEIIECTB U UX MPEBPAIICHUIN
COCTaBJISITh YPAaBHEHHUS OJCKTPOJIMTHYCCKON JAMCCOIUAIIMM  KHUCIIOT,
IeJI0YeH U COJICH, MOJIHBIE ¥ COKPAIIEHHBIC YPaBHEHUS PEeaKInii HOHHOTO
obMeHa

pacKpbIiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil
MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peaKIuu

2.1

2.2

Ilo Temam: «Hemetamipl M HMX CcoeOQUHEHUS» U «MeTalwibl U UX
COEIUHEHUS

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CIEHU(PUYECKUE XHUMUYECKHUE
CBOMCTBA IIPOCTBIX M CJIOXHBIX BEIIECTB, IOATBEP)KIAs OIHUCAHHE
IIpUMEpPaMU MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKLIUN

COCTaBJIATb YPAaBHCHUSA peaxunﬁ, NMOATBCPIKAAIOIUX CYIICCTBOBAHUC
TCHETHYSCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HX CTPOCHMS,
BO3MOKHOCTH NPOTEKaHUS XUMHUYECKHUX IMPEBPAILICHUI B pPA3IUYHBIX
YCIIOBHSIX

2.4

CIENOBaTh  IPaBWJIAM  IOJB30BAHHMS  XHMHYECKOW  TOCYyIOH U
7a0opaTOpHbIM 00OpYyJOBaHMEM, a TaKKe NpaBWiIaM OOpalleHus c
BEUIECTBAMH B COOTBETCTBMM C HWHCTPYKUUSMHU 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHMUYECKUX OIBITOB IO IMOJYYEHHIO M COOMpaHHIO
ra3000pa3HBIX BEMIECTB (AMMHUAKa M YIIIEKHCIIOrO Ta3a)

2.5

NPOBOJIUTH  PEAKIUH, [OJITBEPXKJAIONINE  KAUYECTBEHHBIH  COCTaB
pa3IMYHBIX BEIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOPHA-, OPOMMJ,
nonuj, kapooHnat, pocdar, cunukar, cyabdar, THAPOKCUANOHBI, KATHOHBI
aMMOHUS, MOHBl H3YYEHHBIX METaIOB, NPHCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPTaHUYECKUX BEUIECTB

3.1

ITo Teme: «XHUMHsI U OKpY:KArOILIAsl CPENA»

pacKkpbIBaTh CMBICI OCHOBHBIX XxuMmuueckux mnoHsaTtuil: II/IK BemecTsa;
KOppO3Hsl METAJUIOB

3.2

MPUMEHSTh OCHOBHBIE OTIEPAIN MBICTUTEILHOW JEATSIIEHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHUCTEMATH3aIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JUISI WU3YYCHHS CBOMCTB BEIIECTB H
XUMHUYECKUX pEaKIuil; eCTECTBEHHOHAyYHbIE METOJbl TO3HAHUS —
HaOJII0/IeHNE, M3MEpPEHUE, MOJCIMPOBAHNE, DKCIEPUMEHT (peaybHBINA H
MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
[TepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenmer xumMuu. Poiap XUMUU B )KU3HU YEJIOBEKA. XUMUS B cCUCTEMe HayK. Tena u
BelecTBa. Pu3nueckue CBOMCTBA BEIECTB. ArperaTHoe COCTOSIHHE BEIIECTB

1.2

[TonsTue o mMerogax mo3HaHusi B xumuM. YUucrtele BemecTtBa U cmecd. CrocoObl
pasaeieHus: cMecel

1.3

1.4

1.5

1.6

1.7

2.1

2.2

2.3

ATOMEI 1 MOJICKYJIBI. Xumundeckue djieMeHThl. CHMBOJIBI XUMHUYECKHUX DJICMCHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.TIﬁpHOC YUCHHC

Xumudaeckas (bOpMy.]'Ia. BaneHTHOCT, aTOMOB XHMMHMYECKHMX DJJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OrtHocurensHasg aroMHas macca. OTHOCUTEIbHAS
MOJICKYJISIpHas Macca. MaccoBas 10 XUMUYECKOTO JIEMEHTAa B COCMHEHUU

KonuuectBo BemectBa. Mosb. MouisipHas Macca. B3auMocCBsi3b KOJIMUECTBA, MACCHI
M 4YHclia CTPYKTYPHBIX €IUHHMI] BemlecTBa. Pacuérel mo ¢opMmynam XHMHUYECKHX
COE€IMHEHUN

duznyecKkue U XMMUYECKHE SIBICHUA. XUMHUUYECKasl peaklus U €€ NPU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BemlecTB. XHMHUYEeCKHe ypaBHeHHA. Kimaccudukarms
XUMHUYECKHX PeakLuil (COeqUHEHNs, pa3I0KeHus, 3aMeLeHUs, OOMEHa)

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW IMOCYAOW, ¢ IpaBUJIAMHU
paboTrel B jabopatopur H npuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opysoBaHHEM, H3y4YeHHUE H ONHCAaHWE (PU3HUYECKUX CBOWCTB OOpPA3IOB
HEOPraHMYECKUX BEIIeCTB, HaOmoneHue (u3nueckux (TIIaBIeHHE BOCKA, TasHUE
JbJ1a, paCTHpPAHKE caxapa B CTYIKE, KUTIEHUE M KOHJICHCAIUS BOJIBI) U XUMHUYECKUX
(ropeHue cBeud, MPOKAIMBAHUE MEIAHON IPOBOJIOKH, B3aWMOJIEHiCTBHE Mena ¢
KHACIOTON) SIBJICHWH, HAONIONEHHWE W ONHCAHWE MPHU3HAKOB IPOTEKAHHS
XUMHUYECKHX peakiuil (paszioXeHue caxapa, B3aUMOAECUCTBUE CEPHOM KHUCIOTHI C
xjopunoMm Oapus, pasnoxenue ruapokcuna wmenu(ll) npu  HarpeBanum,
B3auMoJieiicTBue jkene3a ¢ pactBopoMm coiau meau(ll), u3yuenue cmocoGoB
paszeneHuss cMeceil (C NOMOULIbIO MarHura, (QUIBTPOBaHME, BbIIAPUBAHUE,
JUCTWIIALMS, XpomaTtorpagus), NpPOBEIEHUE OUUCTKH IOBapeHHOM COJH,
HaOJIOZICHWE W OINMCAHWE PE3YJIbTATOB INPOBEJCHHS OIBITA, HIUTIOCTPUPYIOIIETO
3aKOH COXpPaHEHHUsl MaccChl, CO3/IaHNe MoJiesIel MOJIEKY (I1apOCTEP KHEBBIX )

Baxwneiime MpEACTAaBUTCIIN HCOPTaHUYCCKUX BCIICCTB

Bo3znyx — cmecp rasoB. CocrtaB Bosnyxa. Kuciopoxg — aneMeHT M IpocToe
BemecTBO. HaxokaeHne Kuciopojga B TpHpoae, (U3NYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. Ilpumenenue kuciaopoga. CrocoOsl
MOJIy4YeHUs: KHUclIopoAa B Jaboparopun M OPOMBIIUIEHHOCTH. Kpyrosopot
Kuciopoja B npupoge. O30H — ammoTponHast MoAM(pUKAIS KHCIOPoaa

TennoBoil A3ppexT XUMUUECKOH peaklnuu, TEPMOXUMUYECKHE YPABHEHUS, K30~ U
SHIOTEPMHUYECKHE peakiuu. TOomIuMBO: Yroib M MeTaH. 3arpsA3HEHHE BO31yXa,
ycUJIeHHEe TapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CI0s

Bopmopon — snemeHT M mpoctoe BemiecTBO. HaxokaeHue Boaopona B IPUPOZE,
¢dusnuecKre 1 XMMUYECKUE CBOMCTBA, TPUMEHEHHUE, CIOcO0b! omydeHust. Kucnorsr u
conu

2.4

Monsipablii 00BEM razoB. PacuéTel o XUMHUYECKUM YpaBHEHHUSIM




2.5

®dusnueckue cBoricTBa BoAbl. Boga kak pacrBopurens. PactBopsl. Hacelennsie u
HEHACBILICHHBIE DPACTBOPBI. PacTBOpMMOCTH BemecTB B Boxe. MaccoBas [oiis
BElIECTBa B pacTBope. XUMHUUYECKUE cBoWcTBa BoAbl. OcHOBaHus. Poib pacTBOpoB
B IIPUPOAC U B JKHU3HMU 4esoBeka. KpyroBopoTr BOIbl B NpUpOJE. 3arpsA3HEHHE
IpUPOIHBIX BoA. OXpaHa M OYMCTKA IPUPOJHBIX BOJ

2.6

2.7

2.8

2.9

Knaccudukanus Heopranmueckux coequHenmit. Oxkcunbsl.  Kiaccudukanus
OKCHUJIOB:  coseoOpasytomue  (OCHOBHBIC, KHCJIOTHBIE, aM(pOTEpHbIE) U
HeconeoOpasyrome. Homenkiatypa okcuzoB. Duszndyeckue H XUMHUYECKHE
cBoiicTBa okcuoB. [lonyueHne okcuaoB

OcHoBanus. Knaccudukanusi ocHOBaHMM: IIEIOYM U HEPACTBOPHMBIE OCHOBAHMSL.
Homenkiiarypa ocHoBaHuil. PU3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAHUM.
[Tonydyenne ocHOBaHMI

Kucnorel. Knaccudukamus xkucinor. Homenkmarypa kucinor. Pusznueckue u
XAMHUYECKHE CBOMCTBa KHCIOT. Psan aktuBHoctn MmetamioB H.H. bekerosa.
[Tonyyenue Kkuciot

Comu. HowmeHnknatypa cosieli. ®Pusznueckue M XHMHUYECKHUE CBOMCTBA COJIEH.
ITomyyenue conen

2.10

211

3.1

I'eneTnyeckas CBA3b MCXKAY KilaCCaMM HCOPTaHUYICCKHX COCIUHECHUMN

XUMHUYECKUH SKCIIEPUMEHT: KAYECTBEHHOE ONPEEICHUE CONEePKAHUS KUCIOPO/Ia B
BO3/yX€, MOJy4yeHue, COOMpaHue, paco3HaBaHUE U U3yUYE€HUE CBOICTB KHCIOpO/a,
HaAOJI0/IEHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOIAOM U YCIOBUS BOSHUKHOBEHHUS
U IpeKpalleHusi ropeHus (moxapa), O3HAKOMIIEHHE C 00pa3llaMH OKCHJIOB U
OMHCAaHWE WX CBOWCTB, MOJyuyeHUE, COOMpaHue, pacrno3HABaHUE U H3yUCHUE
CBOWCTB Bojopoja (ropeHue), B3auMmojeicTBue Bogopoaa ¢ okcugom memu(ll)
(BO3MOXHO HCIIOJNB30BaHHE BUACOMATEpUAIOB), HAOMIOJAEHHE OOpa3loB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEAOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BEILIECTB C
pa3aMYHON pacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C  ONPEACIEHHOU
MAacCOBOM J10JIell PaCTBOPEHHOTO BEUIECTBA, B3aMMOJCHCTBHE BOJBI C METAJJIaMHU
(HaTpueM W KanplMeM) (BO3MOXHO  MCIIOJb30BaHME  BHJIEOMATEpUAJIOB),
ONpe/iefieHue pacTBOPOB KHCIOT U IIEJNOYed C TOMOIIbI0 HHAUKATOPOB,
UCCIIeIoOBaHME 00pa3l0OB HEOPraHMYECKHX BELIECTB pa3IMYHBIX  KIJIACCOB,
HaOJII0/IEHNE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B pacTBOpax KUCIOT U LIEJIOYEH,
u3yuyeHue B3aumoaencTBus okcuaa Meau(ll) ¢ pactBopom cepHOl KUCIOTHI, KUCIOT
C METAJUIaMH, PEAKLUN HEHTpaJM3aluy, MOJy4CHHE HEPACTBOPHMBIX OCHOBAHMIA,
BBITECHEHHE OJHOTO MeTaula JpYTMM W3  pacTBOpa COJM, pEIICHHE
SKCIIEPUMEHTAJbHBIX 3aJau 1o TeMme «BakHelme Kiacchl HEOPraHUYECKHX
COEIUHEHUIN»

Ilepnonnueckuii 3akoH u [lepronnueckas cucteMa XUMUYECKHUX deMeHToB J[. 1.
MenneneeBa. CtpoeHne aToMOB. XUMHUecKas CBA3b. OKUCIUTETHHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUU

[TepBble MOMBITKH KIacCU(PUKAIIMM XUMUYECKUX 3JIeMeHTOB. [ToHATHE O rpymmax
CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METallIbl, TaJOTeHBI,
UHEepTHBIE Ta3bl). OJEMEHTHl, KOTOpble O0Opa3yloT aM(pOoTepHble OKCHIBl H
TUAPOKCUIBI

3.2

Ilepuoanueckuii 3akoH. Ilepuoanueckas cucreMa XMMHYECKHX 3ieMeHToB J[.H.
MenneneeBa. Kopotkonepuoanas u nmuHHomnepuoaHas dopmbl [lepuogmdeckoit
cucrembl xumuyeckux dsnemeHToB J[M. Menneneesa. Ilepuonsl u rpynmsl.
PU3NYECKUN CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA

3.3

Ctpoenue aromoB. CocraB aroMmHbIX siaep. Mzortombl. OnextpoHbl. CtpoeHue




DJIGKTPOHHBIX ~ 00OJI0OYEK aroMoB TepBbIX 20 XMMHYECKUX  DIEMEHTOB
Ilepuoanueckoit cucrtembl .M. MenpgeneeBa. XapakTepucTHKa XHWMHYECKOIO
AJIEMEHTA MO ero noyoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3.4

3.5

3aKOHOMEPHOCTH U3MEHEHHUS pajJdyca aTOMOB XUMHYECKHUX  DJIEMEHTOB,
METAIMYECKUX U HEeMETa/NIMYECKUX CBOMCTB IO IpyIaM M MepuojaM. 3HaueHue
[Tepuoanueckoro 3akona u Ileprognyueckoit cCUCTEMbl XUMHYECKUX AJIEMEHTOB ISt
pa3BUTHS HAyKU U npakTUku. .M. MenpaeneeB — yu€Hbli U rpak 1aHUH

Xumuyeckasi cBsi3b. KoBaneHTHass  (mosissipHass W HENOJSpHAas)  CBS3b.
DIIEKTPOOTPULIATEILHOCTh XMMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenecup oxucicHus. OKHCINTEIFHOBOCCTAHOBUTECIIHHEIC pCaKknuu. Hpoueccm
OKHCJICHHS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUUYECKUH 3KCIIEPUMEHT: U3y4eHUe 00pa3lioB BELIECTB METAJUIOB M HEMETAIJIOB,
B3aUMOJICHCTBUE THUAPOKCHJIA LMHKA C pacTBOpaMU KHUCIOT U LIEJIOYEH,
IIPOBE/ICHUE OIIBITOB, UJUTFOCTPUPYIOLIUX IIPUMEPBI OKHCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIX pEaKLUi (TOpEeHUE, peakliuu pa3yioKeHUs, COSTUHEHMS])

9 KIIACC

Kon
1
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1.2

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS
BeriectBo u xuMudeckas peakius. [loBTopenue

Ilepuonuueckuit 3akoH. Ilepumoamyeckas cucrteMa XUMHYECKUX 3iemeHToB J[.U.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB
XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KA, KaJbLUI U UX COSTUHECHUI
B COOTBETCTBUM C IIOJIOKEHHMEM »3JIeMEHTOB B Ilepronnueckoil cucremMe u
CTPOCHUEM UX aTOMOB

Crpoenue BemiecTBa: BUAbl XUMUYECKOUN CBSI3U. THUIBI KPUCTATUIMUECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKONM PEMETKH W BUAA
XxuMHuuecko cBsizu. Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB
(MexxmyHapoJiHas U TPUBUATIbHASA). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIINXCS
K Pa3IMYHBIM KJIacCaM HEOPraHWYECKUX COCIAMHEHUW, TEHETHYECKass CB3b
HEOPraHWYECKUX BEIECTB

1.3

Krnaccudpukanys XUMHUYECKUX PEAKIUM MO pa3iMyHBIM MpHU3HAKaM ([0 4YHUCITy U
COCTaBy YYacTBYIOUIMX B pEaKLUMU BEIIECTB, MO TemIoBoMy 3¢¢eKTy, Mo
M3MEHEHHUIO CTENEHEH OKHUCIIEHHS XMMHUYECKHX AJIEMEHTOB, MO0 0OpaTUMOCTH, IO
Yy4YacTHIO KaTallu3zaTopa). DK30- U SHAOTEPMHUECKUE PEAKIIUU, TEPMOXUMHUUECKUE
ypaBHeHUs. [IoHsATHE O CKOPOCTH XMMUYECKON pEeaKun

14

[Tousitue 00 O6paTI/IMBIX n HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. Ilonstue o
TOMOT'CHHBIX M TCTCPOrCHHBLIX PCAKIHAX. IlonsiTHE 0 XMMHYECKOM PaBHOBCCHUHU.
cDaKTopBI, BJIMAIOINHUE HA CKOPOCTH XUMHYECKOU pCakiun U IIOJIOKCHUC
XUMHYCCKOT'O paBHOBECUA

1.5

1.6

OKHCIIUTETBHO-BOCCTAHOBUTEIIBHBIE peakuuu, 3JEKTPOHHBIN OanaHc
OKHUCIIUTENBHO-BOCCTAHOBUTEILHOMN peakuuu. CocraBnenue YpaBHEHUH
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH C  HMCHOJIb30BAaHMEM  METOJa
3JIEKTPOHHOTO OanaHca

Teopus >HEKTPOJUTUYECKONM AUCCOLMALMHU. DIEKTPOIUTBI W HEIJIEKTPOJHUTHI.
Katnonsl, anHnonel. MexXxaHW3M JHCCOLMAIMK BEIIECTB C PA3JTUYHBIMU BHIAMH
xumudeckoi cBsi3u. CreneHb auccouuanuu. CUIbHBIE W CIa0ble AIEKTPOJHTEHL.
Peaknun wonHoro oOMeHa. YCIOBHS TNPOTEKAaHUS pPEaKIUid HWOHHOTO OOMEHa,
MOJIHbIE M COKpall€éHHble HMOHHBIE YypaBHEHUs peakuuil. CBolcTBa KHCIIOT,




1.7

OCHOBAHHUH U COJIeH B CBETE MPEJCTABICHUNA 00 3JIEKTPOIUTUYECKON AUCCOLUAIIIH.
KauecTBeHHbIE peakuy Ha MOHBI. [[oHATHE O THIPOIN3E COIEH

XUMHUECKUN OSKCHEPUMEHT: O3HAKOMIIEHHE C MOJAEISIMHM KPHCTANIMYECKUX
PEmETOK HEOPTaHUYECKUX BEUIECTB — METAJIOB M HEMETAIIOB (Tpadura u anmasa),
CIIO)KHBIX BEILIECTB (XJIOpUZa HATpHsl); HCCIEIOBaHUE 3aBUCHUMOCTH CKOPOCTH
XUMHAYECKOH pPEaKUUd OT BO3ACUCTBUS PA3TUUYHBIX (PAKTOPOB; HCCIICAOBAHHUE
JIEKTPOIIPOBOJIHOCTH  PacTBOPOB  BEILECTB, IIpolecca AMCCOLMALUM  KHCIIOT,
miesioueid U cojeil (BO3MOYKHO HCIOJIb30BAaHUE BUJEOMATEPHUANIOB); IIPOBEICHUE
OIBITOB, WJUIIOCTPUPYIOUIMX MPU3HAKU IPOTEKAHUS pPEAaKLUH HOHHOIO OOMeHa
(oOpazoBaHue ocaaka, BbyICTICHHE Ta3a, oOpa3oBaHHE BOJBI); OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX  PEaKLUi
(ropeHue, peakuuu pasiioKEHUs, COEAUHEHMs); PacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIbIO  KAa4EeCTBEHHBIX peakUuil Ha  HMOHBI;,  peIllIeHHUEe
OKCIICPUMCHTAJIbHBIX 3aJ1a4

Hewmeramier 1 ux COCAMHCHUA

2.1

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbIE
crenieHn okucieHus. CTpoeHne M (QU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
raJIoreHOB. XWMHUYECKHE CBONCTBA Ha TNIpUMEpe XJopa (B3aUMOJICHCTBUE C
MeTaljlaMH, HeMeTaUlaMH, Ineiodamu). XiopoBomopoa. ColsiHas KHUCIOTa,
XMMHYECKHE CBOIWCTBA, IOJy4YeHHE, MpuMeHeHue. [lelictBue xiyiopa U
XJIOPOBOJIOPOJIa Ha OPraHU3M uelioBeka. BakHel e XIopuabl U UX HaXO0XKICHHE B
pupoje

2.2

OOmas xapakrepuctuka 35eMeHToB VIA-rpymnmel. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne W (U3MYECKHue CBOWMCTBA IMPOCTHIX
BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKALUMN KUCIOPOAA U CEpHL.
Xumuueckue cBorcTBa cepbl. CepoBOIOPO, CTpoeHHE, (PU3MYECKIEe U XUMHYECKHE
cBoiicTBa. OKcuapl cepbl KaK MpPEACTaBUTEIM KHUCIOTHBIX OKcHIOB. CepHas
KHCIIOTa, PU3NYECKHE U XUMUYECKHE CBOICTBa (00IIMe KaK MpeIcTaBUTeNs Kiacca
KHCIOT M creuuduueckue). XUMHUYECKHE peakIUM, JeKallueé B OCHOBE
MIPOMBIIIJIEHHOTO clocoba moiy4yeHus: cepHoil kucnotel. [Ipumenenue. Conu
CepHOMN KHMCIIOThI, KaueCTBEHHas peaklus Ha cyib(ar-uoH. HaxoxaeHue cepbl u e€
COCIMHEHM B mpupone. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpensl
COEIMHEHUSIMH cepbl (KUCIOTHBIE A0, 3arps3HEHHE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro NMpeaoTBpalleHus

2.3

2.4

OObmas xapakrepucTruka 31eMeHTOB VA-rpynibl. OcoOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTENEHU OKUCIEeHUsA. A30T, pacnpocTpaHEHHE B IPHUPOJIE,
¢dbusnveckne U XuMUIECKue cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK, ero
¢u3nyeckre U XMMUYECKHe CBOMCTBA, MOJdy4YeHue U npuMeHeHue. Conu aMMOHMS,
ux (1)I/ISI/I‘I€CKI/I€ U XUMHWYECKHUEC CBOI\/JICTBa, IMPUMCHCHUC. KauecTBenHas pcaKknus Ha
MOHbI aMMOHHMA. A30THasi KHUCIIOTa, €€ MoiydeHHe, (U3NYECKHe U XUMHUYECKUe
cBoiicTBa (OOmMe Kak TMpeACTaBUTENS Kilacca KUCIOT M crnenupuyeckue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHHS B KaUeCTBE MUHEPAIbHBIX YI0OpPEHUH.
XUMHUECKOE 3arpsi3HEHUE OKPY)KAIOIIeH Cpebl COSAMHEHUSIMH a30Ta (KUCIOTHBIE
JI0X]1U, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJIOEMOB)

®ocdop, amnorponHsle Moaudukanuu Qocdopa, ¢uznUecKHe U XUMHUYECKHE
cBoiictBa. Oxcun dhochopa(V) u pochopnas kucnora, pusnueckue ¥ XUMAYECKHEC
cBoOlcTBa, monydeHue. Mcmonb3oBanue ¢ochaTtoB B KayecTBe MHUHEPAIbHBIX
ynoopeHuit

2.5

O6bmas xapaktepuctika 31eMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,




XapakTepHble CTENEHM OKHCICHUA. YTIIEpOA, aUIOTPOINHBIE MOAM(UKAINY,
pacmpocTpaHeHHe B MpHUPOAe, GU3NUECKHEe M XUMHUYECKUE CBOMCTBA. ACOpOIus.
Kpyrosopor yrimepoma B mnpupoae. Okcuisl yriepoga, HuX (Qusmueckue u
XMMHYECKHE CBOWCTBA, JCHCTBHE Ha JKUBBIC OPraHM3MBI, MOJIY4YE€HHE U
OpUMEHEHHEe. DKOJIOTUYeCKHe NpoOiieMbl, cBsi3aHHbIE ¢ okcuuoM yraepona(lV);
TUIIOTE3a TJI00ATBHOTO TOTEIJICHUS KIMMaTa; IAapHUKOBBIM 3(QekT. YrombHas
KucIoTa U e€ conmu, UX (Pu3HyYecKkue W XWMHUYECKHME CBOWCTBA, MOJIYyYCHHE U
npuMmeHenne. KauecTBeHHass peaknus Ha KapOoHaT-woHbl. Mcmonb3oBanue
Kap6OHaTOB B GBITy, MCIUIHHC, IPOMBIINIJICHHOCTHU U CCJIbCKOM XO3SUCTBE

2.6

[lepBoHavasibHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, STaHOJ, TIUIEPUH, YKCYCHAs KUCIIOTa).
Nx cocraB u xumudeckoe cTpoeHue. [loHATHE O OHMONOTHYECKH BaKHBIX
BELIECTBAaX: JKMpaX, Oenkax, YIJIeBOJax — MU HMX pOJM B JKU3HH UEJIOBEKa.
MarepuaibHO€ €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCJIMHEHUM

2.7

2.8

Kpemuuii, ero ¢usnveckne u XMMHYECKHE CBOWCTBA, MOJIYYEHHUE U MPUMEHEHHE.
Coenunenus kpeMHus B npupoje. O6iue npeacrasieHus 06 okcuae kpemuus(1V)
U KpemHHEeBOW Kuciore. CHIMKATBI, WX HWCHOJIb30BaHWE B OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH. BakHelne CTpoOUTeNnbHbIE MaTepUalibl: KepaMuKa, CTEKIIO,
IIEMEHT, OeTOoH, kene300eToH. [Ipobrmembl  0E30MACHOTO  MCIOJIH30BAHUS
CTPOMUTENbHBIX MaTepUaIOB B IOBCEIHEBHOM KU3HU

XUMHUECKUN SKCIEpPUMEHT: H3yuyeHHe OOpa3loB HEOPraHUYeCKUX BEIECTB,
CBOMCTB COJIIHOM KHUCIIOTBI; IPOBEACHUE KAaUECTBEHHBIX PEaKLMi HA XJIOPUJ-UOHbI
U HaOJIIOJIEeHHE NPU3HAKOB MX NMPOTEKaHUs; OMBITHI, OTpakarolue (U3NYECKUe U
XUMHUYECKHE CBOWCTBA TajJlor€HOB M MX COEAMHEHMH (BO3MOXHO MCIIOIb30BaHHE
BUJIEOMATEPHAJIOB); O3HAKOMJICHHE C O0pa3laMd XJOpUAOB (TalOreHuoB);
O3HaKOMJIEHHE ¢ o0pa3lamMu cepbl U €€ COEAUHEHUSIMU (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMaTEpHAaJIOB); HAOIIOIEHHE Ipolecca OOYIIIMBaHUS caxapa IMoj AeHCTBUEM
KOHIEHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHHE XHMHUYECKHUX CBOWCTB
pa30aBICHHON CEpPHOM KUCIIOTHI, TPOBEJCHNE KaueCTBEHHOM peakluu Ha cynbdar-
MOH M HaOJI0JIeHuEe MNpHU3HaKa €€ MpOTEeKaHWs; O3HAKOMIICHHE C (PU3NYECKUMH
cBOWCTBaMM a30Ta, ¢ochopa M HMX COeIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpHAIIOB), 00pa3liaMu a30THBIX U (OCOpHBIX yIOOpEeHMI; MOoTyUyeHHeE,
coOupaHue, pacro3HaBaHWE W H3Y4YE€HHE CBOICTB aMMMaka; IpOBeEJECHHE
KAueCTBEHHBIX PEaKIMil Ha NOH aMMOHUA U (pochaT-UOH U N3yYEHHE TPU3HAKOB UX
MIPOTEKAHUs, B3aUMOJECHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEJIBIO
(BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); U3Yy4EHHE Mozenen
KPUCTAJUTMYECKUX PEMIETOK anmasza, rpadurta, (QyuiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOLIMM  PACTBOPEHHBIX BELIECTB AKTHMBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOra3a; MOJy4eHHE, cOOMpaHue, pPaclio3HaBaHWE U H3y4eHUE
CBOWCTB YTJIEKHCIIOTO Ta3a; MpOBe/eHHe KaueCTBEHHBIX PEakluii Ha KapOoHaT- U
CIWJIMKAT-HOHbl W M3y4YEHHE TNPU3HAKOB UX MPOTEKAHHUS; O3HAKOMJIEHHE C
MPOAYKIMEN CUJIMKATHON MPOMBIIIIEHHOCTH; PELLIEHUE IKCIIEPUMEHTAIbHBIX 33]1a4
1o TeMe «BakHel11e HeMeTaluTbl U UX COSAMHEHUS»

Mertannsl 1 uX COCIMHCHUA

3.1

3.2

OO6mrast xapakTEepUCTHKAa XMUMHYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUHM WX
nonoxxenus B Ilepuoandeckoi cucreme xumuueckux 3yemeHToB .M. Menneneesa
U cTpoeHus: aromMoB. CTpoeHue MeTauioB. MeTtaiuinuecKkas CBSI3b U METaJUTMYeCcKast
KpUCTAJUITMYECKasl PelI€TKa. DIEKTPOXUMHUUECKUI psAJl HAMIPSKEHUN METaJJIOB

du3nueckue M XHMHUUYECKHE CBOMCTBA METAILIOB. O6IJ_II/Ie CITIOCOOBI IMOJYy4YCHUA




MeTauioB. IIoHATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIOCOOBI 3aIUTHI MX OT
koppo3uu. CruiaBbl (CTajb, YyryH, JOPATIOMUHUNA, OpOH3a) U UX NMPUMEHEHHE B
OBITY U IPOMBIIIUICHHOCTH

3.3

3.4

3.5

3.6

3.7

[[lenounsle Meramibl: mosiokeHHe B llepuoanueckoil cuctemMe XUMHUYECKUX
aemenToB JI.MI. MenneneeBa; cTpoeHME HMX aTOMOB; HAaXOXKICHHE B IPHUPOJE.
du3nyeckue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusd U Kanus). OKcuiabl u
TMJIPOKCUBI HaTpUs U Kanus. [I[puMeHeHue MenouHbIX MEeTaJUIOB M UX COeIMHEHUN

[IlenouHO3eMENBHBIE METAIIBI MarHU M KaJIbIui: moJjioxkenue B [lepuoanyueckoit
cucreme xumuueckux anemeHtoB J[.M. MenneneeBa; CTpO€HHME HX aTOMOB;
HaXOXJeHue B npupoje. Pu3ndyeckrue 1 XMuMUUECKHNE CBOMCTBA MarHus U KaJlbIIUs.
Baxneimue coenvHeHus Kanplus (OKCH, TMAPOKCH, coin). JKECTKOCTh BOABI U
CrocoO0bI €€ yCTpaHeHUs

AmomuHuil: nosiokeHne B [lepuoguyeckoil cucreMe XUMUYECKUX 3jieMeHToB JI.1.
MemnpeneeBa; cTpoeHUE aToMa; HaXoxkJIeHue B rpupoe. Ouznueckue U XUMUYECKUE
CBOMCTBA aMFOMHUHHMS. AMGMOTEpHBIC CBOMCTBA OKCHJIA M THAPOKCH 1A ATFOMUHUS

Kenezo: monoxkenue B [leprogmueckoll cucteMe XUMUYecKux 3nemeHToB J[.U.
MeHneneeBa; CTpOeHHE aToMma; HaxoxkJIeHHe B mpupoae. Dusndeckue W
XUMHUYECKHe CBOMCTBa xeneza. Okcuubl, ruapokcuasl u conu skeneza(ll) wu
xene3a(lll), ux cocras, CBOHCTBA U MONTYyYCHUE

XUMHUUECKUI IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METAJUIOB M CIUIABOB, UX
(U3HYECKUMHU CBOMCTBAMH; U3yUCHHE PE3YIHTATOB KOPPO3HH METAJLIOB (BO3MOXKHO
UCIIOJIb30BAHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA
KaJbIIUsl W HATPUs C BOJOH (BO3MOXXHO UCIOJIB30BAaHUE BHCOMATEPHAIIOB);
UCCIIC/IOBAaHUE CBOMCTB JKECTKOW BOJIBI, MpOIIECCa TOPSHHS JKelie3a B KHCIOPOJC
(BOBMOXKHO  HWCIIOJIb30BAHHWE  BUJCOMATEPHANIOB);  MPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi HAa HOHBI (MArHUs, KAJIbIHs, ATIOMUHHUS, [IMHKA, skene3a(ll)
n okenesa(lll), memu(ll); HaOmromeHMe W oOmMMCaHUE TMPOILIECCOB OKPAITUBAHUS
IJIAMEHH WOHAMU HATpus, Kalusg © Kalmblus (BO3MOXXHO HCIIOJNb30BaHHE
BH/ICOMATEPHAIIOB); MICCIIEA0BaHNE aM(OTEPHBIX CBONCTB THIPOKCH 1A ATFOMUHUS
THAPOKCHIA [UHKA; pelleHre IKCIEPUMEHTANIbHBIX 33734y Mo TeMe «Baxueiine
METaJITBI U UX COCTMHCHUS

XHMHS M OKpYyKarouas cpeia

4.1

HoBbie maTepuansl 1 TexHoOrny. BenjecTsa u Matepralibl B MOBCEAHEBHOM KU3HU
yesroBeKka. XMMHUS U 3J10pOBbe. be3omnacHoe UCIoap30BaHNUe BEMIECTB U XUMUYECKUX
peakiuii B 0bITy. [lepBasi TOMOIIs TPH XUMHUUYECKHUX 0KOTaX U OTPABJICHHSIX

4.2

4.3

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTU. XUMHUYECKOE 3arps3HEHHE OKpYXKarollen
cpeabt IIJIK. Ponp xuMum B pemieHHMM 3Kojoruueckux mnpodaem. Ilpupoansie
WCTOYHUKU YIJIEBOJOPOJOB (yrosib, NPUPOJAHBIM ra3, He(Tb), MPOIYKTHl HX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

XUMUYECKUN SKCIEpUMEHT: HM3ydeHHEe 00paslloB MaTepuajioB (CTEKJIO, CIUIAaBbI
METAJUIOB, TOJIMMEPHBIE MaTepHAaIbl)




IPOBEPSIEMBIE HA OI'D ITIO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpPoBePSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o0urero oopazopanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O T[I03HAaBAa€MOCTU SIBICHUW MPUPOJIBI, TMOHHUMAaHHWE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHYECKOH HayKM Kak oOOJacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJIbTyphl UM IPAKTHYECKOU
NeSITeIbHOCTH YeJIOBEKa B YCIIOBUSIX COBPEMEHHOIO OOIECTBA; TIOHUMaHUE
MEeCTa XUMMUHU CPEAM IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

0 HAy4YHBIX METOJIaX IMO3HAHUS, B TOM YHCIIE SKCHEPUMEHTAJIbHBIX H
TEOPETUYECKUX METOAAaX MCCIEIOBAHUS BEIIECTB M U3YUCHUS XUMHUECKUX
peakiuii; yMEHHE HCIOJIb30BaTh MOJIETU Il OOBSICHEHUS CTPOCHUS
aTOMOB M MOJICKYJI

0 cdepax MpodecCHOHATBHON EATEIFHOCTH, CBA3aHHBIX C XHMHEU H
COBPCMCHHBIMU TEXHOJIOI'UAMU, OCHOBAaHHbIMHU Ha JOCTHIXXCHUAX
XMMHUYECKOH HayKH, YTO MO3BOJHUT O0YYaIOIIMMCS PACCMaTPUBATh XUMHIO
Kak cdepy cBoeil Oymymield mpodecCHOHANBHON EATEIIbHOCTH U CIeNaTh
OCO3HaHHBII BBIOOP XMMHHU KaK MPO(UIEHOTO MpeAMETa Py Iepexo/e Ha
YPOBEHb CPEAHEro 0011ero 0opa3oBaHus

Brnanenue cuctemMoll XMMHUYECKHUX 3HAHUM U YMCHHUEC NIPUMCHATL CUCTCMY
XHUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!

2.1

BAKHEHUIIINE XUMUYECKHE TOHATHS: XUMUYECKHUM JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE U CJIOXKHOE BELIECTBO, OAHOPOJAHASA U HEOJHOPOIHAA
CMECh, OTHOCUTENIBHBIC aTOMHAas M MOJEKYJIpHAs Macchl, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIA OOBEM, OKCHJ, KHCIOTA,
OCHOBaHHE, COJb (CpelHss), XMMHUYECKasi peaklivs, PeaklUu COEIUHEHUS,
peaKLuu PA3OKEHUsS, PEaKIMU 3aMELICHUs, peakuu oOMeHa, TEIIOBOMH
3QQEKT peakyu, 9K30- U HIOTEPMHUECKHE PEaKIUH, PACTBOP, MACCOBast
JI0JI1 XUMHUYECKOTO 3JIEMEHTA B COCAUHEHUH, MacCoBasi 0JI1 U NPOLICHTHAs
KOHLIEHTPALlMsl BEIECTBA B PAcTBOPE, SIpPO aroMa, JJIEKTPOHHBIM CIIOU
aToma, aToMHas OpOWTallb, paJAWyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKHUCJICHUS, XUMHYECKas CBA3b, JJIEKTPOOTPULATENBHOCTh, IOJISIpHAs U
HEIOJISIpHAas KOBAJIEHTHAsl CBs3b, MOHHAs CB3b, METAJUIMYECKas CBS3b,
KpUCTaJUIM4yecKkass  pemérka  (aTomMHas,  HOHHAs,  METaJuIn4ecKas,
MOJIEKYJISIDHAsl), WOH, KaTWOH, AaHWOH, OJJIEKTPOJIUT U HEIIEKTPOJIMUT,
NEKTPOIUTHYECKAass  AMCCOLMALUS,  pEeaklUMu  HOHHOro  oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIILHBIE peakuuu, OKUCJIUTETb u
BOCCTAHOBHTEINb, OKHCICHHE U BOCCTAHOBIICHHUE, JIEKTPOIIN3, XMMHYECKOE
paBHOBecHe, 0OpaTUMbIE U HEOOpaTUMbIE PEAKIMH, CKOPOCTh XUMHUECKON
peakunu, kataimsarop, I1/IK, koppo3ust MeTauioB, CIIaBbl

2.2

OCHOBOITOJIATAIOIIME 3aKOHbl XMUMHHU: 3aKOH COXPAaHEHUsS  MAaccChl,
nepuoauueckuil 3akoH J[.M. MenpgeneeBa, 3aKkOH NOCTOSHCTBA COCTaBa,




3aK0H ABOTaJIpo

2.3

3.1

3.2

TEOPUH XHUMHH: ATOMHO-MOJICKYJISIpHAs Teopus, Teopus
3JIEKTPOJIUTUYECKON JUCCOIUALINHT

BJ'Ia,Z[eHI/Ie OCHOBaMH XMMHUUYECKOM I'PAaMOTHOCTH, BKHIO‘I&IOIHGFI:

YMEHHE MPAaBUIIBHO HCIOJIB30BaTh W3YYCHHBIE BEIIECTBA M MaTepHAIbI (B
TOM YHCJIE€ MHUHEpPAIbHbIE YIOOpPEHHWs, METAIbl U CIUIaBbl, MPOTYKTHI
nepepaboTKK MPUPOAHBIX UCTOYHHKOB YIJIEBOJOPOAOB (YIS, IIPHPOTHOTO
rasza, He)TH) B OBITY, CETLCKOM XO3SIICTBE, Ha MPOM3BOACTBE U IIOHUMAHUE
3HAYEHHs XHUPOB, OCNIKOB, YIJICBOJOB JJIsI OpraHU3Ma 4eJOBEKa; YMEHHUE
MPOTHO3UPOBATH BIUSHHUE BEIIECTB U XMMUYECKHUX MPOLIECCOB HA OPTraHU3M
YeJI0BEKa U OKPY)KAIOUIYIO IIPHPOJHYIO CPEy

YMEHHE HWHTETPUPOBATh XHMMHYECKHE 3HAHUS CO 3HAHUSAMHU JPYTHX
y4eOHBIX TPEAMETOB

3.3

3.4

HaJIW4Yue OmbITa paboThl C Pa3IMYHBIMH HWCTOYHUKAMU HHGOpPMAIUU IO
XUMUM  (Hay4dHas ¥ HAy4yHO-TIONYJSpHas  JIUTEpaTypa, CJIOBapH,
CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHue OOBEKTMBHO OLIEHMBaTh HWH(POPMALMIO O BeIIeCTBaX, UX
IIPEBPALICHUAX U IIPAKTHYECKOM IPUMEHEHUU U YMEHHE HCIIOJIb30BaTh €€
JUIs pelIeHus1 y4eOHO-II03HAaBaTEeNbHbIX 3a1a4

Bnagenne ocHOBaMH TOHSTHMHOIO ammapaTa U CHUMBOJIMYECKOTO SI3bIKA
XUMHH JUJIS COCTaBJICHHS (POPMYJ HEOPTaHWYCCKUX BEIISCTB, YpaBHEHUI
XUMHUYECKHUX peakiuii; ocHoBaMu Xxumudeckoil HoMmeHknaTypsl (IUPAC u
TPUBUAILHOM )

YMeHue OOBSACHATH CBSA3b MOJOXKEHUs »3yeMeHTa B Ilepuoanueckoi
CHUCTEME C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHMUYECKHUX
3J€MEHTOB (cocTaB ®  3apsj  sapa, oOOIIee YUCIO DJIEKTPOHOB),
pacrnpenelieHneM D3JIEKTPOHOB 10 JHEPIeTUYECKUM YPOBHSM aTOMOB
MEPBBIX TPEX NMEPUOJIOB, KAl U KaJIbIHs

[IpencraBienue O NEPUOAUMYECKOW 3aBUCHUMOCTH CBOMCTB XHUMHUYECKUX
JNIEMEHTOB (paAMyCc aToMa, JIEeKTPOOTPUIIATENBHOCT), MPOCTHIX U
CJIOKHBIX BEIIECTB OT IIOJIOKECHHUA 3JIEMCHTOB B Hepnonnqecxoﬁ CHUCTEMC
(B ManpIX MepuoJax M TJABHBIX MOJATPYIMIMAx) U AJIEKTPOHHOTO CTPOCHHS
aToma

7.1
7.2
7.3

8.1

YMeHue Ki1accupuIpoBaTh:

XUMHUYECKHE HIEMEHTBI

HEOpPraHWYECKUE BEIIECTBA

XUMHUYECKHE PEAKIIUU

YMeHUE OnpeneisarTh:

BAJICHTHOCTD MU CTCTICHDb OKHUCJICHHUA XUMUYCCKHUX 3JICMCHTOB, 3apiaa HOHA

8.2

8.3
8.4

9.1

BHJI XUMHUYECKOM CBSI3M W THUN KPUCTALIMYECKOM CTPYKTYpbl B
COCIMHEHUSX

XapaKkTep CPCaAbl B BOAHBIX paCTBOPAxX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)
OKHCJIHUTEIIb 1 BOCCTAHOBUTCIIb
YMmenue XapaKTCPU30BaATh (I)I/I3I/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA:

MPOCTHIX BEIIECTB (KUCIOPOJ, O030H, BOAOPOJ, rpadut, anmas, KpeMHHI,
azoT, docdop, cepa, XJI0Op, HATPUH, KT, MAaTHUM, KaIbINH, ATFOMUHUH,
KeJe30)




CJIO)KHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PAacTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOA, OKCHUIBI M THUAPOKCHABI MeTamuioB I|—I1A
rpyni, amtomunus, meau (1), nunka, sxenesa (11 u I11), okcuast yrnepona

9.2 (1 u 1V), kpemuust (1V), azora u docdopa (Il u V), cepur (IV u VI),
CepHHUCTasi, CepHas, a30THCTas, a30THas, QochopHas, yroiabpHasd,
KpEMHHEBask KHCJI0Ta U UX COJIN)

MIPOrHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT

9.3 WX COCTaBa W CTPOCHWsI, MPUMEHEHUE BEIICCTB B 3aBUCUMOCTU OT HUX

' CBOMCTB, BO3MOXXHOCTh NPOTCKAaHUsA XUMHYECKMX IpPEBpAIllCHUH B
Pa3TMYHBIX YCIOBUSIX

10 YMeHue COCTaBIATh MOJICKYJISIPHBIE U HOHHBIC YPABHEHUS PEAKIUi, B TOM
qyucie:

10.1 peakIuii HFOHHOTO 0OMeHa

10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKIIUi

103 WUTIOCTPUPYIONINX XUMHUYECKHE CBOMCTBA HM3YyYEHHBIX KIJIACCOB (TPYII)
HEOPraHMYECKUX BEIIECTB

10.4 MOATBEPIKIAIONINX TEHETHYECKYIO B3aUMOCBS3b MEIKIY HUMHU

11 YMeHue BIYUCIATH (IPOBOAUTH PAcUu&Thl):

111 OTHOCHTEJIBHYIO MOJICKYJIIPHYIO M MOJIAPHYIO MacChl BELIECTB, MAaCCOBYIO
JIOJTFO XUMHYECKOI'0 DJIEMEHTA B COCAUHEHUU

11.2 MACCOBYIO JIOJIKO BEILIECTBA B pACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €TI0 MacCy, 00beM ra3oB

114 10 YpaBHEHUSM XUMHUYECKUX PEaKIUi M HAXOJIUTh KOJIMYECTBO BEIICCTBA,
00BEM B MacCy peareHTOB WJIH ITPOYKTOB PEAKITUI

12 Bnanenue (3HaHue OCHOB):

OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HaHWs (HAOJIOJCHUE, W3MEpeHUeE,

121 OKCIIEPUMEHT, MOJEIHPOBAHUE) MPU H3YYEHUH BEIIECTB U XHUMHUECKUX
SBJICHUW; YyMEHHE C(OpMYTHpOBaTH MPOOJIIEMY W TPEIIOKUTH MYTH €&
pelieHus

122 0e30MmacHoi paboThl ¢ XUMHUUECKUMHU BEIIECTBAMH, XUMHUYECKON TOCYI0H U
71a00paTOPHBIM 000PYIOBAHUEM
npaBujiaMyd 0€30mMacHOr0 OOpalieHusi C BEIIECTBAMH, MCIOJIb3YEeMBIMHU B
MOBCEIHEBHON JKM3HM, TPaBUJIAMHU TOBEACHHUS B IENAX COEpeKeHUs

12.3 37I0POBbSI U OKpYXKAlOIIEH MPUPOJHON Cpenbl; TOHMMaHHUE Bpea
(omacHOCTH) BO3/ICUCTBUS Ha KUBBIE OPTaHU3MBI OINPEIeIEHHBIX BEIIECTB,
Croco00B YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS

13 Hannume mnpakTUyecKuX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBICHUS
CIIETYIOIINX XUMHUYIECKUX IKCITEPHUMEHTOB:

M3YYCHHE W ONMHUCaHWe (DU3MYCCKHX CBOWCTB BEIIECTB, O3HAKOMIICHHE C

13.1 (U3MYECKUMHU U XUMHUYECKHUMH SIBICHHUSIMH; OIBITHI, WJUTIOCTPUPYIOIIHE
MIPU3HAKH TPOTEKAHUS XUMHUYECKUX PEaKIIni

13.2 M3y4YeHure Croco00B pa3ieieHus: cMecen
MOJIyYeHUE KUCIIOPOJa ¥ M3YYCHHE €r0 CBOKMCTB; IMOJYYCHHE BOJIOPOaA U

13.3 W3YYCHHE €r0 CBOWCTB; IMOJYYCHHE YTIEKHUCIIOrO0 raza M H3y4yeHHe ero
CBOWCTB; MOJYYCHUE aMMHaKa U U3YYEHUE €ro CBOMCTB

134 IIPUTOTOBJIEHUE  pPAacCTBOPOB  C  ONPENEIEHHOM  MaccoBOM  JoJIed

paCTBOpéHHOI‘O BCIICCTBA




135

13.6

pUMEHEHHE WHAMKATOpPOB (JIakMyca, METWIOpaHka U (eHon]TarenHa)
JUISL OIIPEJEIICHUS XapaKTepa Cpeibl B paCTBOPax KUCIOT U IIEN0YEH

HCCIIeJOBaHNE UM OIMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB PA3IUYHBIX
KJIaCCOB; HM3Yy4YEHHE B3aUMOJCHCTBUS KHUCIOT C METaUlaMM, OKCHUAAMHU
METaJIOB, PAcTBOPUMBIMU KM HEPAaCTBOPHUMBIMH OCHOBAaHHSIMHU, COJISIMU;
MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAaHHUM; BBITECHEHHE OJHOIO0 MeTajlia
IpyrUM M3 pacTBOpa COJH; HCclefoBaHHE aM(OTEpHBIX CBONCTB
TUAPOKCHJIOB aJTIOMUHHUS M IIMHKA

13.7

13.8

pelIieHre 3KCIEePUMEHTAIbHBIX 3a7au 1Mo TemaMm: «OCHOBHBIE KJIacChl
HEOPraHWYECKUX COCIUHEHUN»; «DJEKTPOJIUTUYECKAsT JIHCCOLIUAIIUSY,;
«Baxxnemue HeMeTalllIbl U UX COSAMHEHU», «BajkHeuIme MeTaniabl U UX
COCITUHECHHUS

XUMHAYECKHE AKCIEPUMEHTHI, WLIIOCTPUPYIOIIUE TNPU3HAKU TPOTEKAHUS
peakuuii FOHHOTO 0OMEHA; KAYeCTBEHHBIC PEaKINK Ha MPUCYTCTBYIOIINE B
BOJHBIX PAacTBOpaxX HOHBL: XJIOPUI-, OpOMHI-, HOAUN-, CyIbdaT-, hocdart-,
KapOOHAT-, CHUJIMKAT-aHWOHBI, THIAPOKCUI-UOHBI, KATHOHBI aMMOHUS,
MarHus, KaJblus, allOMHHUS, kene3a (2+) um skemeza (3+), meau (2+),
IUHKA

14

141

14.2

YmMmenue:

npeaAcCTaBJIsATb PE3YyIbTAaThI OKCIICPUMCHTA B (bopMe BBIBOOB,
JA0Ka3aTcJIbCTB, I‘pa(bI/IKOB u T3.6JII/III U BbBIABJISITb OMIIMPUYCCKUC
3aKOHOMCPHOCTH

YCTAHABJIMBATL CBA3UM MCKAY PCaAJIbHO Ha6J'IIOI[aeMbIMI/I XUMHNYCCKUMHU
ABJICHUAMHA W IpoHeCcCaMH, IMPOUCXOAAINMMU B MAKpO- MU MHUKPOMHPC,
OOBACHATH IMPHUYKUHBI MHOFOO6paSI/I5{ BCIICCTB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

11
1.2

[TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHUS
UucTteie BemecTBa 1 cMecH. CiocoObI pasziesieHus: cMecei

ATOMBI U MOJICKYIJIBI. Xumudeckne 3jeMeHThl. CHMBOIBI XHUMHYECKHUX JJIEMEHTOB.
HpOCTHe 1 CJIIOKHBIC BCIICCTBA.

1.3

1.4

1.5

1.6

Xumuueckass Qgopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX 3JeMEeHTOB. CTemneHb
OKHUCIICHUSA

3aKkoH TOCTOSHCTBa cocTaBa  BemiecTB. OTHOCUTENbHas aroMHas — Macca.
OTtHocuTenbHAsE MOJEKYJApHas Macca. MaccoBas [10J11 XMUMHUYECKOTO 3JIEMEHTa B
COCTUHEHUU

KommuectBo BemectBa. Monb. MonsipHas macca. MoJspHbIE  00bEM  Tra30B.
B3anmocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

duznyeckue U XUMUYECKHE SBICHUSA. XHUMHUUYECKAs peaKuug U eé IIPpHU3HAKU. 3aKoH
COXPAaHCHHUS MaCChl BCIICCTB. XUMUYECKHUE YpaBHCHUA

2.1

2.2

2.3

Ilepnonnueckuit 3akoH u Ilepuonmueckas cucreMa XUMUYECKHX 3jeMeHTOB J[.M.
MenpeneeBa. CTpoeHHE aTOMOB

Ilepuonuueckuit 3akoH. Ilepumoguueckas cucrema XuMHA4YeCcKHX diaeMmeHToB J[.U.
Menpeneesa. Ilepuonsl u rpynnbl. DHU3HYECKHM CMBICI IOPSAIKOBOIO HOMEpA,
HOMEPOB MEPHOJIa U TPYMIIbI JJIEMEHTA

Crpoenne aromoB. CocrtaB aTOMHBIX szuep. HMszoronel. Onextponsl. CrtpoeHue
ANEKTPOHHBIX 000JI04eK aTOMOB NepBbIX 20 XxuMu4eckux 3nemMeHToB Ileproanueckoit
cuctemsl /.M. MeHnneneenra

3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XHWMHUYECKHX D3JIEMEHTOB IEPBBIX TPEX
MEepUOJIOB,  Kaius, Kaiblus (paguyca  aTOMOB,  JJIEKTPOOTPHUIATEIHHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M UX COEIMHEHHM B COOTBETCTBUU C
MOJIOKEHUEM dJIeMeHTOB B [leproinueckoi cucteMe U CTpOSHHUEM UX aTOMOB

3.1

3.2

Crpoenue BeniecTa

Xumudeckass  cBs3b.  KoBaneHTHas  (monsipHass M HEMOJNSpHAsl)  CBSI3b.
3J'I€KTpOOTpI/IIIaTCJIBHOCTI) XUMHYECKUX DIIEMEHTOB. MoHHasa cBsI3b. MeTainueckas
CBSI3b

Tunsl KpUCTANITUYECKUX PEIIETOK (aTOMHAs, MOHHASI, METaJUINYeCcKas), 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKU U BUJIa XUMHYECKOU CBSI3U

4.1

Baxwneliiie mnpencTaBUTEIM HEOPraHWUYECKWX BelecTB. Hemeraiuibl W UX
coenqruHeHus. MeTauibl U UX COeAUHEHUS

Knaccupukanuss ©  HOMEHKJIATypa HEOPraHMYECKHMX  COEAMHEHHWM:  OKCHJIOB
(coneobOpa3yrolue: OCHOBHbBIE, KHUCIOTHbBIE, aM(pOTEpHbIE) U HECoJIeoOpa3yrolIKe;
OCHOBaHHUH (IENOYM M HEPAaCTBOPUMBIE OCHOBAHUS); KHCIOT (KUCIOPOJICOAepKAIIIIe
1 OECKHUCIIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPEIHUX M KUCIIBIX)

4.2

dusnueckue W XUMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOJOPO/JIA,
XJI0pa, KUCI0PO/ia, Cepbl, a30Ta, pocdopa, yriaepoaa, KpeMHHS

4.3

dusndeckrue M XHUMUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJUIOB: JIMTUA, HATPUA,
Kajlyusga, Mardvsda MW KaJlblivMsa, aJIOMHHUA, KCEIC3a. 9HeKTp0XI/IMI/I‘{eCKHI>'I pAaa




HaIpsDKEHUN METaJUIOB

duznueckue M XHMHUYECKHE CBOMCTBA BOAOPOAHBIX COCI[I/IHeHI/IIZ HEMCTAJJIOB:

44 XJIOPOBOJIOPOJIa, CEPOBOAOPO/IA, AMMHUAKA
dusnyueckre ¥ XUMUYECKHE CBOMCTBa OKCHA0B HemeTaiioB: cepol (1V, V1), azora(ll,
45 IV, V), docdhopa(lll, V), yrnepoma(ll, 1V), xpemuus(lV). Ilomyuenue oxcumoB
HEMETAIIJIOB
46 Xumudeckue cBoiictBa okcuaoB: MeTauioB |A—IIA rpymm, munaka, mequ(1l) u xenesa(ll,
[11). TToryueHne OKCUIOB METAIIIOB
XUMHUYECKHE CBOHCTBA OCHOBAaHMW H aMQOTEPHBIX THIPOKCHIOB (Ha MpUMepe
4.7  TUIPOKCUIOB AIIOMUHUSA, Kelle3a, MHKA). [lomydeHne ocHOBaHWUN W amMpOTEPHBIX
THJIPOKCHUIOB
OO0mue XUMHYECKHE CBOICTBA KHUCIOT: XJIOPOBOJOPOAHOM, CEpOBOIOPOAHOM,
48 CEpHHUCTOM, CGpI}OfI, A30THOMH, (bocq)oplioﬁ, Kp?MHPIGBOfI,v yroibHOH. OcoObie
XMMHUYECKHE CBOMCTBA KOHIEHTPUPOBAHHON cepHOW M a30THOM kucinot. [lomyuyenue
KHCIIOT
4.9 | OOmume XMMHYECKHE CBOMCTBA cpeHuX cojeil. [Tomydenue comneit
410 [lonyyenune, coOupaHme, pacro3HaBaHUE BOJOPOAA, KHCIOPOJAa, AaMMHUAKa,
YIIIEKUCIIOTO Ta3a B 1abopaTopuu
411 [Tonydyenne ammuaka, CEpHOM W a30THOM KHCIOT B MpoMbIUIeHHOCTH. OOImue
CTIOCOOBI OTYYCHHUSI METAJIIOB
412 T'enermdeckas CBSI3b MEXKIY KIaCCaMH HEOPTaHUYECKUX COCTMHEHUN
5 XUMUYECKHE peakliuu
Knaccudukanus XUMHYECKHX peakIuil MO pa3iMyHbIM MPU3HAKAM: MO YHCIY H
5.1 cocraBy yyacTBYIOUIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY (P (EKTy, 0 H3MEHEHUIO
CTETEeHeW OKUCICHUS XUMHUECKHUX 3JIEMEHTOB
59 TennoBoil 3¢ ekt XUuMUYecKkoil peakiuy, TePMOXUMHUECKHE YpaBHEHHs. DK30- U
SHIOTEPMHUUYECKHE peakni. TepMOXUMUYECKHE YPaBHEHUS
OKHUCIINTENIbHOBOCCTAHOBUTENIbHBIE  peakuuu. OKUCINUTENM W BOCCTAHOBHUTEIIH.
5.3  Ilpouecch OKHCIICHUS u BOCCTaHOBJICHHUS. DNEeKTPOHHBIN OanaHc
OKHCITUTEIbHOBOCCTAHOBUTEIILHOW PEaKIIUU
54 Teopust SNEKTPONUTHUECKOW aucconuani. KaTWOHBI, aHUOHBL. DIEKTPOJUTHI H
' HEeRJIeKTPOJINThl. CHIIbHBIE U c1a0ble 3JeKTPOoINThl. CTENeHb AUCCOLUAIIH
55 Peaknun HOHHOTO oOMeHa. YcinoBus pOTeKaHuA peaknuii HOHHOrO 0OMeHa, OJIHbIE
Y COKpam&HHbIE HOHHBIE YPAaBHEHHSI PEaKIINA
6 XuMHs U OKpYy’Karolas cpeja
BemectBa u Marepuansl B NOBCEJHEBHOM JKHM3HM dYenoBeka. beszomacHoe
6.1 wucnonp30BaHME BEMIECTB M XMMUYECKHX peakiuii B saboparopuu u Obity. IlepBas
MIOMOIIb IPY XUMHUYECKUX 0’KOTaX U OTPABICHUAX
XUMHUUYECKOe 3arpsi3HEHHE OKpYXKarolledl cpeabl (KUCIOTHBIE MOXKIHU, 3arpsi3HEHHE
6o  TOUBbL, BO3TYXa M BOJOEMOB), CmocoObl ero mpenoTBpamieHus IIpenenpHas
nonyctumast konueHtpaius seuiects (I1IK). Ponp xuMuu B pemieHnn 3K0I0rH4ecKux
npoOieM. YcuieHne mapHuKoBoro 3¢ dekra, pa3pymneHne 030HOBOTO CIIOS
[Ipumenenue cepsl, a3ota, ¢ocdopa, yrieposa, KpeMHUSI U UX COEIMHEHUN B OBITY,
MEIUILMHE, TPOMBIIIJICHHOCTH M CeNbCKOM Xo3siiicTBe. [IprMeHeHMe MeTauioB H
6.3  crutaBoB (cTanmb, YyryH, TIOPATIOMHHHNA, OpoH3a) B OBITY W TMPOMBIIIICHHOCTH HX

coenuHeHuil. [ToHsATHE O KOPpPO3MM METAIOB, OCHOBHBIE CIOCOOBI 3alIUTBl MX OT
KOpPpPO3HHU




[TpupoHbIle UCTOUHUKHU YTIIEBOAOPOAOB (Yroib, MPUPOIHBIN a3, HE(TH), MPOIYKTHI

6.4 WX 1epepadboTKu (OCH3MH), KX POJIb B OBITY M IPOMBIIINICHHOCTH
[lepBoHavasbHbIE MOHATHS 00 OPraHWYECKUX BEHIECTBAX KaK O COCIUHEHHUSX YIiepoja

6.5 (MeTaH, 3TaH, ATWJICH, AICTUIICH, JTaHOJ, TJHUIIEPHH, YKCYCHas KucioTa). Ilonstue o
OMOJIOTMYECKH BaXKHBIX BEILECTBAX: JKUpPaX, OelIKax, YIriaeBoJax — M UX POJIU B JKU3HU
YeJI0BeKa

7 Pacuérsl:

7.1 1o ¢opmyraM XUMHUECKUX COCTUHEHUI

7.2 | macchl (MaccoBOil) TOJU pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 | 10 XMMHYECKHM YpaBHEHHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus: 8-i kinacc: 0a30BbIi yPOBEHb: YUEOHHK; S5-€ U31aHHUE,
nepepadborannoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemienne»
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