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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTrO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MNpEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IpPOrpaMMbl MO XUMHH, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYaroluXxcsi, OMNpeaeNsieT BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHMEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTrUM M 00 HBOJIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEHICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  peajiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAIIbHBIX M MCCJIEIOBATEICKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM IS TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUHM OOECHEYMBAIOTCS CHEIU(pUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

TeopeTnuecknue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XHUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXarolmuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHHE 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHUSA TPU HU3YYCHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUN U
UX TPUMEHEHUU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YCHHUE MPUOOPENTU TaKUE 1IN, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAaYyYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIoBH, 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 OOBSICHATP W OLIEHUBATH SIBICHUSA
OKpY’KaIOIero MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYeHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh HUX IpPHU PEIIEHUHM NpoOJeM B TMOBCEJHEBHOW XKU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroluxcss TI'yMaHUCTHYECKHMX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I HM3yYyeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctasisieT 136 gacos: B § kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHSI B CUCTEME HayK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeTofax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi A0JI1 XUMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsi3p KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3MUecKux CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYHU, MPOKAIMBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE Jkejie3a ¢ pactBopoM coyi meau (11),
U3y4YeHUE CIOCOOOB PAa3JCICHUs] CMECEH: C MOMOIIbI0 MarHuTa, (GuiIbTPOBAHUE,
BbITIApUBaHUE, AUCTWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe] 4 HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BemecTBo. Haxoxnenue kucimopoia B mTpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUS KUCTopoAa B J1abOpaTopuud W TMPOMBINIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — autoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTr0 3(pdeKTa, pa3pyiieHue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpPOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHe NpUPOIHBIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. ®dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusudeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEEICHUE COCPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
NpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C O0Opa3laMH OKCHIOB H
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIICHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE  BHUEOMATEpHAJIOB),



WCCJIEIOBAaHNE OO0pa3I0OB HEOPTraHWYECKHX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, MOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO METajla IPYTHM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 33/lad Mo TeMme «BakHeilne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnommueckuit 3akoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. DOU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnbl. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrpyImaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporniecchl OKMCIIEHUS U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COSUHEHHUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISETCS 4Yepe3 HCIONh30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMePUOIUIHOCTh, HAOIIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

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

buonorus: porocunTes, npixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCMHCHUN B COOTBETCTBUU C TIOJOXXEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIMA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUUYECKOU CBS3H.

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

Knaccudukanys XuMU4ecKuX peakivii Mo pa3aTudHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddexty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PpEAaKUUH M TMOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKUU C  HCHOJB30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y cloBUSI MPOTEKAHUS peaKIMid HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSITHE O THApOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWHIECTB, IMpOLECCAa AWCCOLMALMU KHUCIOT, IIENOYEed U COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka ranoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppuznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMETaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBA, IMOJydyeHHUE, NMpuMmeHeHue. JlericTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHMe XJIOpUIbl U HX
HAaXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XUMHUYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W cChenupuieckrue). XHUMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ cCoeIMHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, PaCIpOCTPAHEHHE B MPUPOJIE,
duznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUYECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenu(puyecKue).
Hcrnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPebl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornHele Monupukanuu ¢docdopa, u3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (1V), rumoresa riao6ambHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ colM, uX (PU3NYECKUEe U XUMHYECKHUE CBOMCTBA,
noJlyueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IMOJIyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeilne cTpouTelbHble MaTepHalbl: KepamHKa,



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

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawmue (PU3NYECKHe W XUMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE C O0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3y4YEHUE XHMHUYECKHX CBOMCTB
pa30aBJIEHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJeHHWE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBOMicTBaMM a3oTa, (ochopa W HX COeOTUHEHUH (BO3ZMOXKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HochOpHBIX yAOOpEeHUH, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U U3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIB30BAHNE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK aiMa3a, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauIbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
criocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucremMe XMMHUYECKHX
sanemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJECHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUABl HaTpuss W Kanusa. [IpuMeHeHne WEeno4YHbIX METAUIOB M UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid M KalbLMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUeCKUe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelinve coequHEHUs KalblUs (OKCHJ, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHHSA. AM(POTEpPHBIE CBOMCTBAa OKCHIA U THIPOKCH]IA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpneneeBa, CTpoeHHE aToma, HaxoXJIeHUEe B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, TUAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCITOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KIbIKS, aJIOMHHUS, [UHKA, KeJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpus, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIIBHBIX 3a71a4 Mo TeMe « Baxknenime
METAaJlJIbl U UX COCIMHCHUS.

XHMMHUS M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmuoie ceazu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSI 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITHYECKast
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPANbl, TOPHBIE MOPOJIBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIecTBEe MpaBUJiaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IMpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAyKH B JKHA3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIICCTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIeATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecce OTOW y4ueOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKHM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYyJbTYpPHl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BaTEIbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KWU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIO/IEHUSI TpaBui OE30MAaCHOCTH TpU  OOpaleHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON po(eCCUOHATBHON IE€ATEIBHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCHOHATIBHOU CpEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU ILI€JIECO00PAa3HOE OTHOIICHHWE K MPHUPOJEe KaK HCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOpus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHU (BBIACISATH WX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUSI U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MNPUUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcCCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI M 3allpoChl MPU TOUCKE U OTOOpe
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
MCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCHl (B XoA€ Juanora M (WIM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOro OMbITa,
nabopaTopHOI pabOThI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH P PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyx1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUM, BUABI JEITEIBHOCTH IO T[OJYYEHUIO HOBOTO 3HAHMWS, €ro
WHTEPIpETAUN, MPEeoOpPa30BAHUI0 W TMPUMEHECHHUIO B PA3IMYHBIX YYEOHBIX H
HOBBIX CUTYaIUsIX.

K xoniy oOydenus B 8 kiiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIONIUXCSl YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, peaKUuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU A((EKT peakiin,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MAccoBas JOJsl BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIU;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OoJbllIMe TEPUOAbl, COOTHOCHUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATECILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJIaM  MOJb30BAaHUS  XUMHUYECKOM  MOCyIOH
7abopaTopHbIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHON MacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYEH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraiend, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kiiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUYIECKast CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIEHHUE,
ATOTPOTHs, aM(POTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKkUuu, MPEAeIbHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

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

ONPENIEeNATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsg, METAUIMUeCKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHCHIBAaTh W XapaKTEPHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynmna (A-rpynma)» U «modooyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHHI B
npeenax MajblX IEPUOIOB U IJIaBHBIX MOATPYHN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPAaBHEHUSI BJIEKTPOIUTHYECKOW JTUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JTMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTABIICHUS JIEKTPOHHOTO OajaHca STUX PeaKIui;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 10 (dopMmyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PacUEThI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0aTh  MpaBWja  MOJB30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH [0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIbHON JESATEeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmeHoBaHMe pa3/ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTpoJibHbIE IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pazgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acThb
€CTECTBO3HA
1.1 TECTBO3H HVM 1 5 2 https://m.edsoo.ru/YNVJIX660G
MPAKTHYECKOU JeATEeIbHOCTH
YyeJIOBEKa
B
1.2 CHLCCTEA 1 XHMUHCCKHE 15 1 https://m.edsoo.ru/ONNXR1VFO0
peakiuu
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
B .K T
2.1 O3AYX. RUCITOPOA. LIOMATHE 6 https://m.eds00.ru/D5BORTY30
00 oKkcHamax
Bonopon. I1o €eo
2.2 #oPOs T 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTaX M COJIAX
Boxa. Pacteopsr. 11 o
2.3 A8 TACTBOPEI. LIOHATHE O 5 1 1 https://m.eds00.ru/M13I5KIBM
OCHOBaHHUSX
OCHOBHBIE KJIACCHI
2.4 . 11 1 1 https://m.edso00.ru/0T5ASMOWT
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 30

Pa3nen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




[Tepuonuueckuii 3aKOH U
IIepuonnueckas cucrema

3.1 XUMHUYECKUX ementoB /. U. 7 https://m.edsoo.ru/TCBIJIBVWFZ
MenneneeBa. CtpoeHue
aToMa
XUMHUECKast CBSI3b.
3.2 OxucIuTEeNHHO- 8 https://m.edsoo.ru/FEAOABDPF
BOCCTAaHOBUTCIIbHBIC PCAKIINN
Htoro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PeszepBHoe Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




9 KUIIACC

KoauvecTBo 4acoB
HaumeHnoBaHue pa3aesioB U TeM DJiIeKTpoHHbIe (HH(POBHIE)
Ne /it Kontpoannbie Ilpakruueckue
NpoOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3zgea 1. BemmecTBo U XUMH4YeCKHEe peakul
[ToBTOpenue u yriydsieHne 3HaHUH
11 P yEy HAH ) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/iesioB Kypca 8 kjacca
OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX
1.2 N p 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
1.3 P ARCCOTAN 8 1 1 https://m.edso0.ru/KODURS0VY
XUMUYECKHE peakllii B pacTBOPAx
Hroro no pazneny 17
Pasznen 2. HemeTasIbI M HX cOeTMHEHHS
OO01as xapakTepuCcTHKa ec
2.1 T4 XapaKTEPHOTHIE XHMHHeCi 4 1 https://m.eds00.ru/ZTN1F700I
anemeHToB VIIA-rpynmsl. ["anorenst
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO01mmas XxapakTepruCcTHKa XUMHUIESCKUX
2.3 aneMeHToB VA-rpymnmsl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COEMHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.4 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 https://m.eds00.ru/JPJ200VJX
KPEMHUH U UX COCTUHECHHUS
Hroro no pazneny 25




Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

3.1 ‘ OO1ne cBoiicTBAa METAIIOB 4 https://m.edsoo0.ru/GHV2L6NJ8
3.2 ‘ Baxxselinme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Uroro mo pazueny 20
Pasznen 4. Xumus 1 OKpysKaomas cpeaa
B
4.1 CUHIECTRA 1 MATEPHAIEL B AKUSHH 3 https://m.eds00.ru/TENBWEF7Y
YyeJIoBeKa
Hroro mo pazueny 3
PesepBHOE Bpems 1 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 66

[NPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos
Ne HMara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTe/ibHbIE peCypChl
padoThI padoThI
IIpenmer xumuu. Pone xumuu B
1 JKU3HU YenoBeka. Tena u 1 https://m.edso00.ru/L62DS2CZR
BEIIleCTBa
I1
2 OFUTTHE O METOAAX TOSHAHIA B 1 https://m.edso0.ru/9ZJAEW050
XUMHUHI
[IpakTrueckast padora Ne 1
11 0 0
3 « paB,_ma PabOTRL B TabOpaTopHH 1 https://m.edsoo.ru/L5EW4353D
U IpU€MBI 0OpalleHus ¢
71a060paTOPHBIM 000PYTOBAHUEM
q .
4 HCTDIC BEIecTha 1 emech . 1 https://m.edsoo.ru/6TME21FW8
Crnioco0sl pazzeneHust cmecei
[TpakTnyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha npumepe 1 https://m.edso0.ru/K3LSS5MCRY
OUYMCTKHU TTOBaPEHHOU COJIN)»
6 ATOMBI U MOJIEKYJTBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKHUE DJIEMEHTHI. 3HAKU
7 (CMMBOJIBI) XUMUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
2JIEMEHTOB
8 [IpocTsie 1 clnoKHbBIE BELIECTBA 1 https://m.edsoo.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE https://m.eds00.ru/IMOBJ3QZ5
jo ~  JAKOHMOCTOHCTEA COCTARA 1 https://m.eds00.ru/IMCA96FX6

BEIIECTB. XUMHUUECKas popmyIa.




11

BanenTHOCTE aTOMOB
XUMHUYCCKUX 3JICMCHTOB
OTHoOcHUTENbLHAsA aTOMHAs Macca.

OTHOCHUTENLHAS MOJICKYJIsIpHasd
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUH

https://m.edsoo.ru/GHV580MVE

13

14

KomnuectBo BemecTBa. Moib.
MougnsipHas macca

dusznyeckre 1 XUMHUUECKHUE
siBIIeHUS. XUMHYECKas peaKnuAg

https://m.edsoo.ru/368UNL5Y?2

https://m.edsoo.ru/YZM8S6ATH

15

IIpu3Haky ¥ ycinoBus MPOTEKAHUS
XAMHYECKHUX PEaKui

https://m.edsoo0.ru/N6DVNJIKQ5

16

17

3aKOH COXpaHEHMsI MaCcChI
BEIECTB. XUMHUYECKUE YPABHECHUS

Brrunciaenus KOJIM4YE€CTBA, MaCChl

BCIIECTBA 11O YPABHCHUAM
XUMHUYCCKUX peaKLII/Ifl

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukamnms xumuaeckux
peaxiuit (CoeIMHEHNS,
pa3I0KEHUs, 3aMeIlIeHUS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHukiIoneauct. O0o0IEeHne
CUCTEMATH3ALUs 3HAHUN

https://m.edsoo.ru/P1IWARH3AB

20

KonTponbhas padorta Nel mo teme
«BemiecTBa 1 XUMHUYECKUE
peaxkumn»

https://m.edsoo.ru/ON62SNERU




21

22

23

24

25

Bo3ayx — cMmech razos. CoctaB
BOo3ayxa. Kucnopon — aneMeHT u
npoctoe BeuiecTBo. O30H

dusnueckue U XUMHYECKHE
CBOMCTBA KMCIIOpOaa (peaKIuu
OKHCJICHUs, TopeHue). [TonsaTue
00 okcHaax

CrniocoOblI Moy4eHus KHCIopoia
B JabOpaTopuu 1
NPOMBIIIICHHOCTH. [IpuMeHeHne
KHCJIOpO/a

TernoBoit 3¢ hexkT XuMUIecKoi
peaKuHu, MOHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U SHJIOTEPMUYECKHUX
peaKknuax

TonnuBo (He(Th, yroiab U METaH).
3arpsi3HEHUE BO3]lyXa, COCOOBI
€ro NnpenoTBpaIleHus

https://m.edsoo.ru/XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTuueckas padora Ne 3 o
teme «Ilonydyenue u cobupanue
KHCJIOPO/ia, U3yYeHHE ero
CBOMCTB»

https://m.edsoo.ru/5516 UHX3R

27

Bonmopon — anemeHT u mpocToe
BemecTBo. Haxoxxnenne B
npupojie

https://m.edsoo.ru/WD392ACWB

28

dusnueckre 1 XUMUUECKHE
cBoiicTBa Bojiopoa. [Ipumenenne
BOJZIOpO/A

https://m.edso0.ru/0SZ28459R




29

30

ITousTHe 0 KUCIIOTaX U COJIIX

Crioco0bI osTyueHust BOAOPOIa B
nabopaTopuu

https://m.edsoo.ru/TMWNIVC43

https://m.edso0.ru/C9TO9UCIP

31

[IpakTuueckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJZIOPOJIa, M3YYCHHUE €TO
CBOMCTB»

https://m.eds00.ru/SSSWAX33K

32

33

34

35

MomnsipHblii 006EM Ta30B. 3aKOH
ABoraapo

Brruncienus o0béMa, KOJIHYECTBA
BEILECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIIN
00BEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKLIUHA Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
razoB

dusnyeckue 1 XUMUYECKHE
CBOMCTBA BOJIbI

https://m.edso00.ru/M3KS0O10DQ

https://m.edsoo.ru/MXGOY304M

https://m.eds00.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R

36

37

38

Cocras ocuoBanuii. [lorsarue 00
VHJIAKaTOpax

Bona kak pactBoputens.
HaceblmieHHbie 1 HEHACHIIIICHHBIE
pactBOpsl. MaccoBas 1071
BEIIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o
teme «lIpuroroBieHue pacTBopoB
C ONpeAENIEHHON MAacCOBOM A0JIEH

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA




39

paCTBOpéHHOFO BE€IICCTBa»

KonTtponsHast padora Ne2 o reme
«Kucnopoa. Bogopoxa. Boga»

https://m.edsoo.ru/JM7935DRY

40

41

42

OKkcubl: cocTaB, KilaccupuKarms,
HOMEHKJIaTypa

[ToyueHre U XUMUYECKUE
CBOMCTBA KMCIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB

OcHoBaHU4: COCTaB,
maccmbnxaum{, HOMCHKIJIaTypa

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

https://m.edso0.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HU5C

43

44

45

[TonydyeHnue n XuMHYECKHE
CBOICTBAa OCHOBAHUH

Kucnotsi: cocras,
KJlaccu(UKaIys, HOMEHKIaTypa
ITonyuyeHnue u XuMHIECKHE
CBOMCTBA KUCJIOT

https://m.edso0.ru/GD9A28ROE

https://m.edsoo.ru/Q6 U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpeanue): HOMEHKIATypa,
CIIOCOOBI IMOJIYYCHU A, XUMHUYCCKUC
CBOICTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[TpakTryeckas padora Ne 6.
Pemenune skcriepuMeHTATEHBIX
3amad o teMe «OCHOBHBIE
KJIaCChl HEOPTaHUIECKUX
COECTUHEHUI)

https://m.edso0.ru/58D13JF7V

48

49

I'enernueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEeTMHEHNN

OO00011eHUE U CUCTEMATU3 AL

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN




50

3HaAHUHI

KonTtponsHast padora Ne3 o reme

"OCHOBHEIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

IIepBble ONBITKU
KJIACCU(PUKAIUU XUMUIECKUX
anemeHToB. [IoHATHE O rpynmnax
CXOJHBIX 2JIEMEHTOB

https://m.edso0.ru/C0V3CC214

52

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/X9F1NR3U8

53

54

[Iepuoasl, rpynnel, MOATPYIIIBI

Crpoenue atomoB. CoctaB
aTOMHBIX sfep. M3oTormbl

https://m.edsoo.ru/NOMWWJIRXN

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue IeKTPOHHBIX
000JI04YEK aTOMOB JJIEMECHTOB
ITepuonnueckoit cucremsr /. U.
MengeneeBa

https://m.edso0.ru/T95YNV8B2

56

XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA 110 €ro MOJIOKEHHUIO B
ITepnonnueckoii cucreme /1. Y.
Menneneena

https://m.edsoo.ru/YIPO4AOMDX

57

58

3nauenue [lepuoamaeckoro
3aKOHA JIJISL Pa3BUTHS HAYKH U
npaktuku. J[. 1. MenneneeB —
Y4€HBIN, IEAArOT U IPakIaHUH

PesepBHsiit ypok. O6001ICHHE U

https://m.edso0.ru/SZD8XEQ0P

https://m.edso0.ru/ZCQTRPO8Y




cucTeMaTHu3anus 3HaHui /
Bcepocculickas npoBepoyHas
pabora

Kontponbnas padota Ne4 o teme
«Ctpoenue atoma. XuMHUeCKas

59 . 1 https://m.edsoo.ru/FTIZF99WF
cBs13b» / Beepoccuiickas
npoBepouHas pabora

60 DICKTPOOTPHIATEILHOCTS ATOMOB 1 https://m.edsoo.ru/HZA110EDS8
XUMHUYECKHUX DJIEMEHTOB

61 HNonnas xumuyeckas cBA3b 1 https://m.edso0.ru/3SY1RJKVI
K

62 OBAICHTHAA TOJApHAs 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAS CBA3b
K

63 OBATICHTHAA HeMoJApHad 1 https://m.eds00.ru/9YVR3FUXI
XUMHUYECKAs CBI3b

64 CreneHp OKUCIECHUS 1 https://m.edsoo.ru/RA6CVXM66
0 -

65 KHCTHTEIBHO 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAaHOBHUTEIIbHBIC PEAKIINU

66 OKHUCIUTEN U BOCCTAHOBUTEINU 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHsIit ypok. O6001IeHNE U

67 CHCTCMATHIATI SHAHMH TO TEME 1 https://m.edsoo.ru/4RH7M35NF
«Ctpoenune atoma. XuUMHYECKast
CBSI3b)»
P I . 0000

68 CSCPBHBIN YPOI. LIDODIICHHC H 1 https://m.eds00.ru/7DNRBZ948
CHCTEMATU3aLMs 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne
n/n

Tema ypoka

[Tepuonuueckuii 3aK0OH.
[Tepuonuueckas cuctema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa

3aKOHOMEPHOCTU B U3MEHEHUH
CBOMCTB XMMHYECKHUX 3JIEMCHTOB
MEPBBIX TPEX NEPUOIOB

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJlIeKTpoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIATypa HEOPTraHUYECKHIX
BEILECTB

https://m.edsoo0.ru/MWTOIWRA20

Buasl XUMHUECKOW CBA3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

KontponsHas padora Nel no
teMe «IloBTOpeHue u
yri1yOJeHre 3HaHUI OCHOBHBIX
pa3aenoB Kypca 8 Kiacca
Knaccugukanus XuMmuaeckux
peaxkuuii Mo pa3IuYHbIM
IIpU3HaKaM

https://m.edsoo.ru/UI4Y5CFRV

https://m.edsoo.ru/J4X8ZN212

https://m.edso0.ru/X8XAE7E2J

[TonsTHE O CKOpOCTH
XuMu4eckon peakuuu. [lonstue
0 TOMOT'€HHBIX U I€TEPOre€HHBIX
peakuusx

https://m.eds00.ru/6VLXCYY7N




[TonsTHE O XUMUYECKOM
paBHOBecuu. DaKTOPHI,
BIIASAIOLINE HA CKOPOCTh
XUMHUYECKON PEAKLIUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

10

11

OKMCIIUTEIILHO-
BOCCTAHOBUTCIIBbHBIC peaKHI/II/I
Teopust 37K TPOTUTHUCCKOM
nucconuanun. CHIbHBIE U
CJ1a0bIe AIIEKTPOJIUTHI

HonHbIe ypaBHEHHsI peakuui

https://m.edso00.ru/648V11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/\VN2SBIN1R

12

XHUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBaHUI1 B CBETE
Mpe/icTaBIeHH 00
BJIEKTPOIUTUYECKON
JIHCCOIHAIAN

https://m.edso0.ru/8HH81YVXI

13

XHUMUYECKUE CBOKCTBA COJIEH B
CBeTe MpecTaBIeHU 00
BJIEKTPOIUTHYECKON
JUCCOLIUAIIUI

https://m.edsoo.ru/ETD5QTS4G

14

15

[TonsiTue o runponuse conen

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

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

https://m.edsoo.ru/FEEIZRMBG

16

17

[IpakTuueckast padora Ne 1.
«Pemienne 3KCepuMEHTAIbHBIX
3a1au»

KonrtponsHas padora Ne2 o

https://m.edsoo0.ru/7VXTFEHIT4

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




18

19

TeMe «DJIEKTPOIUTHICCKAs
aucconuanysa. XuUMHUECKUE
pEeaKIMK B paCTBOPaX»

OO6m1as XxapakTeprucTruKa
rajoreHoB. XuUMHYECKHE
CBOMCTBa Ha IIpUMEPE XJI0pa
XnopoBogopon. CosnsHast
KHCJI0Ta, XUMHUYCCKHE CBOICTBA,
MoJIy4eHue, MpUuMEHEHHE

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

20

[IpaxTuueckas padora Ne 2 o
teme «llomydyenue comssHON
KHUCJIOTBI, U3y4YEHHUE €€ CBOMCTB)

https://m.edsoo.ru/PVEXIYWEG

21

22

23

Beruucnenus no ypaBHeHHUIM
XMMHYECKUX PEAKIUH, €CIIU OJUH
W3 peareHTOB JIaH B U30BITKE

OO1w1ast XxapakTepUCTHKA
aseMeHTOB VIA-rpynms

AnnotpornHbie MOAUGBUKAITTH
cepel. HaxoxieHue cepsl U e€
COCIUHEHHH B IIPUPOJE.
XUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/4BI5H070F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8SPO

24

CepoBoziopoj1, CTpoEHHUeE,
(1)I/ISI/IT-IGCKI/I€ U XUMHUYCCKHUEC
CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

26

Oxcupl cepol. CepHasi KHCIIOTA,
(hU3UYECKHEe U XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE

XUMHYECKUE PEAKLINH, JICKALUE

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4




B OCHOBE ITPOMBIIIJIEHHOTO
croco0a Moy4yeHHst CEpHOM
KUCIOTBL. XUMUYECKOE
3arps3HEHUE OKPYKArOIIeH
Cpeabl COeTMHEHUSIMU CePBI

27

28

29

Brrancinenune maccoBoit J10IH
BBIXO0/1a MTPOJIYKTA PEaKIUU
OO6m1as XxapakTeprucTruKa
sneMeHToB VA-rpynmsl. A30T,
pacrpocTpaHeHue B IPUPOJIE,
(bU3UYECKHEe U XUMUYECKUE
CBOICTBA

AMMHaK, ero pU3nYecKue u
XAMHUYECKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHUE

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/\WAHRMB976

https://m.edsoo.ru/HZAYESF13

30

[IpakTuueckas padorta Ne 3 o
teme «lloyueHne ammuaka,
U3Y4YEHHE €r0 CBOMCTBY

https://m.edsoo.ru/JORP64IFJ

31

A3oTHag KHuciaoTa, €€
(1)I/ISI/I‘IGCKI/IG U XUMHUYCCKHEC
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonbs3oBanre HUTPATOB U
COJIEl aMMOHHS B KQUECTBE
MUHEPAIBHBIX YI0OPEHUIA.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpeibl
COEMHEHUSAMH a30Ta

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

33

®docdop. Oxcnn pochopa (V) u

dbochopnas kucinora,

https://m.eds00.ru/GDQJSO3WP




34

35

¢bu3nyeckue 1 XUMHUYECKHUE
CBOMCTBA, IIOJIy4CHUE

Hcnons3oBanne pocdaros B
KauecTBE MUHEPATbHBIX
ynoOpeHuii. 3arps3HeHue
MIPUPOJTHOM cpenbl hochaTaMu
Yraepon, pacripocTpaHEHHE B
npupoae, hpuzndeckue u
XUMHYECKHE CBOICTBA

https://m.edsoo.ru/UAZ3HUG5V

https://m.edsoo.ru/DWOM6SUUL

36

Oxcuppl yriaepona, ux
(bu3HUYeCKre U XUMUICCKHE
CBOMCTBA. DKOJIOTUYECKUE
pOOJIEMbI, CBSI3aHHBIC C
okcuzom yriepoaa (1V)

https://m.eds00.ru/OXQAPGNCF

37

38

39

40

VYrospHasa KUCIIOTa U €€ COJIU

ITpakTuyeckas padora Ne 4 o
teMme "[lonydyenue yriaekucnoro
ra3za. KauectBeHHas peakuus Ha
KapOoHaT-MOH"

HepBOHaanBHBIe MIOHSATHS 00
OpraHN4YCCKUX BCIICCTBAX KaAK O
COCAUHCHUAX YIiIepoJa

Kpemuuii u ero coeguHeHus

https://m.edsoo.ru/OHQHDGIPA

https://m.edsoo.ru/G2HZXQGC8

https://m.eds00.ru/30T12109Z

https://m.edsoo.ru/75JXNHO0I8

41

42

[IpakTuueckast padora Ne 5.
PGI_HCHI/Ie 3KCHepI/IMeHTaJ'II)HI)IX
3aj1a4d 1Mo TeMe «BakHenmme
HEMCETAJJIBI U UX COCOUHCHU )

KontponsHas padora Ne3 o

https://m.edso0.ru/O7E8DOD7Z

https://m.eds00.ru/S85J9UGH3




TeMe «BajkHelIe HeMeTaIbl 1
HX COEIMHEHUSY

OO6m1as XxapakTeprucTruKa
XAMUYECKHUX DJIEMEHTOB —
MeTaI0B. MeTaaandecKkas CBsI3hb

43 https://m.edsoo.ru/XK1GYPCO1
Y METaJTHYeCcKas
KPUCTAJUIMYECKas PEIIETKA.
®u3nYECKUe CBOMCTBA METAJIIIOB
XUMUYECKUE CBOMCTBA

44 METAJUIOB. DJIEKTPOXUMUYECKUN https://m.edsoo.ru/Z7YRNPAEW
PSI HATIPSOHKCHUH METaJIOB
OO6m1re crnocoObl MOTyYSHHS
MeTauioB. CruiaBbl. Beraucnenus

45 110 YPaBHEHUSIM XUMUYECKUX https://m.eds00.ru/G54GDQI2D
peaKIuii, €CIIM OJIMH U3
pEeareHToB COACPKUT MPUMECH

46 [TonsiTHe 0 KOPPO3UM METAIIIOB https://m.edsoo.ru/4AFIGDOWOW

47 [llenounble MeTAILITBI https://m.edsoo.ru/X1B4BPUW2

48 OKCHBL i MHAPOKCHABI HATPHS i https://m.edso0.ru/Q4DX0G3U9
KaJIusI

49 IHCJ'IO‘-II;IOSGMGJ‘IBI{BIG METaJLIBL = https://m.edsoo.ru/REOCDY0K6
KaJIbIIMH U MarHUH

50 Baseitume coequHeri https://m.eds00.ru/CIRIGCMZA
KaJIbIIHsI

51 0606erHHe 1 crcTeMatisanit https://m.edso0.ru/O5PXGG1BE
3HaHUH

52 HECTKOCTS BOZBI 1 CTIOCODH €8 https://m.edsoo.ru/WFMBETTTP

yCTpaHEHUs




53

54

[IpakTrueckas padota Ne 6 o
teme "JKEcTKoCTh BOJIBI U
METO]Ibl €€ ycTpaHEeHUs"

AnmroMuHUN

https://m.edsoo.ru/NFIROKB8J

https://m.eds00.ru/9ZJ8RD1TV

55

56

57

AMpoTepHbIE CBOIICTBAa OKCHJIA U
THJIPOKCUIA
XKeneso

OKcHIBI, THIPOKCH]IBI U COITU
xenesa (1) u sxemesa (1)

https://m.edsoo.ru/NI5KI110J5

https://m.edsoo.ru/F20NJR5SR

https://m.edso0.ru/AIRTUBLAMP

58

59

60

61

62

O06001IeHYE ¥ cCUCTEMAaTU3 AL
3HAHUH

[IpakTuueckas padorta No 7.
Pemenue skcnepuMeHTaIbHBIX
3a51a4 o tTeMe «BaxkHelme
METAJUThI M UX COCTMHCHUS

Bbruunciienus mo ypaBHEHUsIM
XUMHAYECKHX PEaKIUi, €CITU OJHH
W3 PEarcHTOB JIaH B N30BITKE WIN
COJIEP>KUT IPUMECH.
Brruncienust MaccoBOU 10U
BBIX0/Ia MPOIYKTa PEAKIIUU
O0001IeHE U CHCTEMATH3AIUA
3HAHUM

KonTponbnas pabora Ne4 no
TeMe «BakHelmme MeTaibl U
UX COEIUHEHUI»

https://m.edsoo.ru/NAON6HGKZ

https://m.edsoo0.ru/ZN7G0QSMX

https://m.edsoo.ru/AYD2HESIY

https://m.edso0.ru/B8T9VTKOP

https://m.edsoo.ru/703C804GN

63

BemectBa u marepuassl B
MIOBCETHEBHOM JKU3HU YEJIOBEKa

https://m.edso0.ru/OF132JMTO0




Xumuaeckoe 3arpsA3HCHUC

64 . 1 https://m.edsoo.ru/9ANGYEYOQI
OKPYIKAIOIIEH CpejIbl
p

65 O/Ib XHMUH B peHicHui 1 https://m.eds00.ru/180Q203Y 28
AKOJIOTNYECCKUX HpO6J‘IeM
P 7 . 00600

66 C3CPBIBI YPOK. LJOODIICHHE 1 1 hitps://m.eds00.ru/DT1BAS5U4
cucreMarul3anus 3HaHUNu

OBIIEE KOJIMYECTBO YACOB I10 66
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

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

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAsE aTOMHasi M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JS XUMHUYECKOIrO
AJIEMEHTA B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMHUYECKas peaxius,
KIacCU(pUKaLMsi  PEaKIHil: peakuud  COEAMHEHUS,  PEaKIHH
pa3IOKEHUs, PEAaKIHMW 3aMEIICHHs, peaknud OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWUMHYCCKUX MOHATHUA H

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

13

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUS (opMyll

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0 Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIUH BEUIECTB, 10 TEIIOBOMY 3P eKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAacCChI

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIeMEHTa Mo (dopMmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bBI MMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHeline npeACTaBUTENIM HEOPTAHUUECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IIOHATHI: OKCHU]I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpEAEATh MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOIMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM I[IOJIb30BAHUA XUMHUYECKOM TOCYIOM U
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BEILIECTBAMH B COOTBETCTBUHU C HMHCTPYKLHUSAMU TIO BBINOJTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJTYYEHUIO U COOUPaHHUIO
ra3oo0pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIIEHHONM MacCOBOM JOJIEW PacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATh U MPOBOAUTh XUMUYECKNE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJOYEH H KHUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, (peHoTaaerH, MEeTUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux oanemeHToB /. M. MenaeneeBa. CTtpoeHuE aTOMOB.
Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSITHH: SApO aToMma,
DIIEKTPOHHBIA CJIOW aToma, aTOMHAs oOpOuTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIIpHAad W HCEIOJISIpHad KOBAJCHTHasd CBA3b,




3.2

3.3

ANEKTPOOTPHUIATEIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE IIEMEHTBI

OMHCHIBATh U XapaKTepu30BaTh TaOiuuHyto Gopmy llepuonnyeckoii
CHUCTEMbl XMMHYECKUX 3JJIEMEHTOB: pa3jIMyaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

3.4

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHCTEMCE

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCA B  TabiuIle
«Ilepuonuyeckass  cucrtemMa  XUMHYecKux  anemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB MW 3apsja sjapa, oOllee 4YHCIIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

OTpeAeNaTh  CTENeHb OKHUCJICHHA JJIEMEHTOB B  OWHApHBIX
COEUHEHUSIX
ONpeNeNsiTh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBEepPsAEMOro
pe3yJbTara

1

11

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

ITo Teme: «BemecTBo 1 XUMUYECKasT PEAKIIUSD)

pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TIOHSITHH: pacTBOD,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, JIIEKTPOIUTHYECKAsT IUCCOLMALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKHCTTUTETFHOBOCCTAHOBHUTEIILHBIC peaxImm, OKHUCITUTENb,
BOCCTAHOBUTEIb, OKHCIIEHHE U BOCCTAHOBJIIEHHE, aJUIOTPOIHS,
am(doTepHOCTh, XUMHYECKass CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaJ'IJ'II/IquKa}I), KpucTtaJllin4eCcKasa pCIJ_IéTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U
MMPUMCHATDH 3TU MMOHATHS ITPU OIMMUCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ
COCTAaBJIATb YPAaBHCHUA 3JICKTpOHHTPI‘-I€CKOﬁ Jucconuanumy KHCIIOT,

nieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHHUS pEaKIHii

WOHHOI0 oOMeHa

PacCKpbeiBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHHSA 3JICKTPOHHOI'O 0ajaHca 3TUX peaKHI/Iﬁ

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo temam: «Hemerasuibl U HUX coequHEHUS» U «MeTaibl U HUX

COCIUHCHUA

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(pUIecKre XUMHUYEeCKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINKUCAHUE
pUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHMI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKUi

COCTAaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCMMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX HpCBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
mabopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IIO IOJYYCHUIO H CO6I/IpaHI/HO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MNpOBOAWTL PC€aKOWM, MTOATBCPKIAAIONINEC Ka4eCTBEHHBI COCTaB
pa3JMYHBIX BEIIECTB: PACIIO3HABATh OMNBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, (Qocdar, cunmkar, cymnbdar,
TUAPOKCUJMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOLINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEIIECTB
[To Teme: «XuMuUs 1 OKpy>Karomas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XHMu4eckux mnonstui: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICJIUTEIbHON MEATCIbHOCTH —




aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHUCTeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CB$I3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi;, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWEe, W3MEpPEHUE, MOJICITHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE MTOHSATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4e€lOBeKa. XHMHUS B CHCTEME HayK.
Tena u BeniecTBa. PU3MYECKUE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

ITousrue o METOJaXx IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U1 CMECCH. CnocoObl

pasaciICHus cMmecen

1.3
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ATOMBI WH MOJICKYIJIBI. Xumudgeckue d3yeMeHThl. CHUMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHAS MOJIEKYJIIpHAsA Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

1.5

1.6

1.7

KommuectBo BemectBa. Moisib. MossipHas macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHMHUYECKHUE YpaBHCHUA. KJ'IaCCI/I(l)I/IKaLII/I}I

XUMUYECKHUX peakiuii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCYJ0H, C MpaBUIaMu
paboTel B Jsaboparopuu U npuéMaMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/sOBaHUEM, M3yY€HHUE M OIUCAaHUE (QU3NYECKUX CBOICTB 00pa3loB
HEOPraHMYeCKUX BELIECTB, HaOmoJeHne (u3ndeckux (IMJIaBlieHHME BOCKa,
TasiHUE JIbJla, paCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAHUE METHOW  IMPOBOJIOKH,
B3aMMOJICCTBUE MeJla C KHCIOTOW) SIBIEHWH, HAOMIOIEHWEe W OINUCaHUe
IPU3HAKOB IPOTEKAHMS XHUMHUYECKMX peakuuid (pa3jokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, paslioKeHHe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auMOJICHCTBHE XKeJe3a C paCTBOPOM

comma meau(ll), n3yuenne cmocoOOB pasneneHus: cMecei (C MoMOIIbI0 MarHuTa,




2.1

2.2

2.3

buIsTpOBaHUE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOI\/JI coJiu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITa, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHUE MOJICIei

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kuciopon — anemMeHT W mpocToe
BenlecTBo. HaxokaeHue kuciaopojga B mpupoje, Gu3nueckue U XUMHUYECKUe
cBoiictBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoma. CrocoOb!
MOJIy4YeHUsl KUCIopoJa B Ja00opaTopuud M HPOMBINUIEHHOCTH. KpyroBopot

KUCII0po/a B mpupoe. O30H — alIoTponHas MoAU(pUKALHU KACIOPOoIa

TernoBoit 2P PeKT XUMUIECKOH peaKkIy, TEPMOXUMUIECKHAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaKuK. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO30yXa,
yCuJIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CII0s

Bonopon — snemeHT m npocroe BemectBo. HaxoxzneHne Boaopona B IPUPOZE,
¢u3nuecKkue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBl MOIY4EHHUS.

Kucmaote! u comu

2.4

Monsipablit 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YPaBHEHHSIM

2.5

2.6

®uznyeckue CcBOMCTBa BOAbl. Boma kak pactBopurtenb. PacTBopbl.
Haceitennpie 1 HEHACHIILIEHHBIE PACTBOPHL. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KU3HU 4YenoBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHbIX BoA. OXpaHa M OYHCTKA
MIPUPOIHBIX BOJT

Knaccudpukanuss Heopranmveckux coeaunenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojeoOpasymoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyronue. Homenknarypa okcuaoB. Dusznueckne M XUMHUYECKHE

CBOIMCTBA OKCHIOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHMs. HomeHnkiarypa ocHoBaHui. PU3NYECKHE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenne ocHOBaHUM

2.8

2.9

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusznyeckue u
XUMHYECKHE CBOMcTBa KucIOT. Pan axkxtuBHocTH MeTaiioB H.H. Bekerosa.

[Tony4yenue kucnot

Comu. Homenknartypa coneil. @usnueckne M XHMHUYECKHE CBOWCTBA COJIEH.

[Tonyuyenue coiueit




2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/Iﬁ
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3.1

3.2

3.3

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpeAesicHHUEe  COACpHKaHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOMIOJEHNE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOJIOM H
YCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHHsl ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHJOB U ONHMCAHME WX CBOMCTB, IMOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUE M M3Y4Y€HHE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJCHCTBUE
Bozopoaa ¢ okcuaom Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BHACOMATEPHATIOB),
HaOmo/leHue 00pa3oB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJBI C MeETAJIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00pasloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPacKM HHJIUKATOPOB B pacTBOpax KHCIOT U IIeNouYed, H3ydYeHHE
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTBI, KUCIOT €
MeTallJIaMH, peakluii HeUTpaau3aluu, MoJTydeHue HEPACTBOPUMBIX OCHOBAHHH,
BBITECHEHHE OJHOIO0 MeTaula JpyruM M3 pacTBopa COJIM, pEIICHUE
9KCIIEPUMEHTANIBHBIX 33/a4 1Mo TeMe «BakHeimine Kiacchl HEOPraHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PECAKIITUN

[lepBble TOMBITKM KIACCU(UKAIUU XUMHYECKUX dJieMeHTOB. [lonsatne o
TPYIIax CXOJHBIX AJIEMEHTOB (IEJOYHBIE W IIEJTOYHO3EMENIbHBIE METaJIIbI,
TaJIoTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphle 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX 31eMeHToB J[. M.
Meneneesa. Koporkonepuoanast u JUIMHHOIIEPUOAHAS ¢bopmbI
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpyImiibl 3JICMCHTA

Crtpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. Onexktponbl. CtpoeHue

SJICKTPOHHBIX 000JI0YEeK aTOMOB MEPBLIX 20 XHUMHYECKHX DJICMCHTOB




3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA O ero noyuoxenuto B Ilepnoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpynmamM U IEpUOJaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U
rpakJIaHUH

Xumuueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTI) XHMHYECKHX 3j1eMeHTOB. MloHHas CBSI3h

3.6

3.7

Crenenp okucieHus. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIHHEIC PE€aKknuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHU. OKUCIUTEIN U BOCCTAHOBUTEIN

XYUMUYECKUN JKCHEPUMEHT: H3Y4eHHME 0O0pa3lioB BELIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCHUIA LUHKA C pacTBOpPaMU KHUCIOT U
1LIeJI0YeH, MPOBEACHHUE OINBITOB, WIUIIOCTPUPYIOUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakliuy pa3ioKeHUs, COCTUHEHMS)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

BemecTtBo 1 XMu4decKkas peaKkuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kajus, KalblUsi U HX
COCMHEHHI B COOTBETCTBUHU C IOJOKEHUEM 3JIeMeHTOB B llepuomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUMBI KpHUCTaNIMYECKUX
pPELIETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIA KPUCTALUIMYECKON PEIIETKU
U BUJa XuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BEUIECTB (MEXAYHapoAHas U TpUBHaIbHAs). XMMUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAasA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XMMUYeCKUX peakluil o pa3IMyHbIM MpU3HaKaM (110 YUCIy U
COCTaBY YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,
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0 y4YacTHUI0 KaTaiu3atopa). OK30- W  DSHIOTEPMHUYECKHE  PEaKIuH,

TEPMOXUMHUYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMHYECKON PEAKIMU

[Tonarue 06 0OpaTHMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U Te€TePOTeHHBIX peakuusax. [loHsTHe 0 XUMHUYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUMd M TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBiieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHUEM METOJA

ANEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIMTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHl U HEIEKTPOIUTHI.
KaruoHnsl, aHnoHbl. MeXxaHU3M IUCCOLMALMY BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun voHHOro oOMeHa. YcIOBUS INPOTEKaHUS PeakLuii MOHHOro oOMEeHa,
IIOJIHBIE U COKpALEHHBbIE HOHHbIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojeil B cCBeTe MpeACTaBICHUH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIe peakun Ha MOHBI. [IoHATHE 0 TUAPOIU3E COoJIei

XVUMHAYECKUI JKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTHYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB W HeMeTauioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMUHBIX (AKTOPOB;
UCCIIE/IOBAaHUE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BELIECTB,  Ipoliecca
JIUCCOIMALNK  KHCJIOT, INeNouel M comel  (BO3MOXHO HCIOJIBb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs pPeaKklMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/iKa, BbIIEICHHUE Ira3a,
o0pa3oBaHHE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlUi (FOpeHHe, peaKluu pPa3JIoKEeHUs, COEINHEHUs);
pacro3HaBaHMe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIIUH

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! u ux COCINHCHUA

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHusi. CTpoeHue u GU3NYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoielicTBHE C MeTalJlaMH, HEeMeTalllaMH, IieodamMu). XIJIOPOBOJIOPO.

ComnsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydeHHe, MpuMeHeHue. JleiicTBue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BaxxHelIine XJIOpUAbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
dbusnueckne W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKUE U XMMHYECKHE CBOMCTBA
(oOmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernuduieckune). XuMHUECKHUe
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO Croco0a IMOMY4YeHUs CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOMKIH,

3arpA3HCHUC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npeaoTBpalllCHUA

2.3

OO6miass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEPHBIE CTENIEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOIE,
¢dbusznueckrue U XMMHYECKHue cBoiicTBa. KpyroBopot a3zora B nmpupojie. AMMUaK,
ero (hu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHUS, UX (QU3NYECKHE W XUMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KavecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THasl KHUCJIOTA, €€ MOJy4eHHUe,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYEeCKoe 3arps3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUecKkre U XUMUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, QuMUECKUe U
XUMHUYECKHUE CBOMCTBa, moiiydenue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEpAJIbHBIX YA00peHUit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHUs
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepoll, auIOTPOITHBIC
MOJTU(UKAIIMK, PACHIpPOCTPaHEHHE B MpHpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Aacopormus. Kpyrosopot yriepoaa B mpupone. Okcumbl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JIEHCTBHE Ha JKUBBIE OPraHU3MBI,

IMOJIYUYCHUEC U ITPUMCHCHHC. OKOJIOTHIECKHUE HpO6J’I€MBI, CBsI3aHHBIE C OKCHIOM




yrinepona(lV); rumoresa rino0adbHOTO TOTEIUICHUS KIMMAaTa, NapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJYy4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHArt-
noHbl. Ucnonp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHEC, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalEeTUJIeH, 3TaHOoJ, JIHMIEPUH, YKCyCHas
kuciora). MIXx cocraB m xumudeckoe crpoeHue. [loHsTre o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, O€nIKax, YIrJIeBoJax — M HUX POJM B KU3ZHU
yeyoBeka. MarepuajabHOe €IUHCTBO OPTaHMYEeCKUX W HEOPTaHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHUE CBOMCTBA, IIOJIyu€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuusi(1V) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eroH. [Ipobrembr Oe3omacHOro

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHUAJIOB B HOBCGﬂHCBHOﬁ JKHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3lioB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4E€CTBEHHBIX PEAKIHMA HA XJIOPUA-
MOHbI M HaOJIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa’KarolIue
¢u3nyecKre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJOpPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3liaMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriuBaHUs caxapa HoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTBHI;
M3Y4YeHHE XMMHMUYECKUX CBOICTB pa30aBICHHON CEpHOW KHCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakUuMu Ha cCcynb(ar-uoH U HaONMIOJeHHe Tpu3Haka eé
MIPOTEKAHU; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
cCOoelMHEHUI (BO3MOXKHO UCIOJIB30BaHUE BHJICOMATepUANIOB), oOpa3amu
a30THBIX U (OCHOPHBIX YAOOpPEHUH; TOyYeHHEe, cCOONpaHne, pacrlo3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHHUA U  ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEIbIO (BO3MOKHO
UCIOJIb30BaHNUE BUJIEOMATEPHUATIOB); H3yYEHUE MOJIENed KpHUCTaINYECKUX
pemiéTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azcopOLMU PacTBOPEHHBIX BEIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTA3a; TOJIy4YeHUE, COOMpaHHe, PACIO3HABAHWE W W3YYCHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAYEeCTBEHHBIX pEaKUWid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYeHHE NPU3HAKOB KX IPOTEKaHUs; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTabl 1 HX COCAHUHCHU A

Merannsl 1 BX COCOAUHECHUA

3.1

OOwiast XapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxeHus B Ilepuonuueckod cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METAJJIMYECKasl ~ KpUCTaUIMYecKas pemerka. OJIEKTPOXUMUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTtayioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIUICHHOCTH

[lenouynsle MeTamibl: mosiokeHnue B llepuomuyeckold cucTeMe XHMHUYECKUX
anemeHtoB .M. MenneneeBa; CTpo€HHE UX aTOMOB; HaXOXJIECHHE B MPUPOJIE.
duznyeckue 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamiusi). OKCUIIBI U
THAPOKCUIABI HATPpUA W KaJius. HpI/IMeHeHI/Ie MISCJIOYHBIX MCETAJJIOB U HUX

COoeTUHEHUN

3.4

Illenoyno3eMenbpHBIE  METa/Ibl MarHui W KajJblMH:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xuMmuueckux 3neMenToB .M. MeHneneeBa; crpoeHue
WX aTOMOB; HaxoxAeHHe B mnpupoae. Pusnueckue M XMMHUUYECKHUE CBOWCTBA
MarHus W Kauplusl. Baxuelmme coequHEHUs KaubIus (OKCHUI, THUIAPOKCHI,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuil: nonoxkenue B Ileproanueckoil cucreMe XUMHYECKHX 3JIEMEHTOB
J.. MenneneeBa; CTpOCHHE aToOMa; HaXOXAEHUE B mpupozae. Pusnueckue u
XMUMHYECKHEe CBOMCTBA alOMUHUS. AM(OTEpHBIE CBONCTBA OKCUJIA U THIPOKCHIA

AJITFOMUHUSA

Keneszo: nonoxenne B [lepuonnueckoi cucreme XumMudeckux sineMenTon J[. 1.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxkJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, ruapokcuabl U comu sxenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBa U MOTyUeHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

ux (u3nUecKkUMH CBOMCTBAMHU; U3YYEHHE pe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aUMOJICHCTBUS OKCHJA KajdblUd M HATpUs C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mmpolecca TOpEHUs JKejle3a B KHUCIOpOoAE (BO3MOXKHO — MCIOJIb30BaHHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIUil Ha HMOHBI
(Maraus, Kanblus, amromunus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJI0/IeHNE U OMMCAaHWE MPOIECCOB OKpAIIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaiuss ¢ Kajnblusa  (BO3MOXKHO  HMCIIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ATIOMHHHS U THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3aj1a4 10 TeMe «BaxxHeime MeTauibl U

X COCOIUHCHU

Xumus u OKpYyKaromiasa cpeaa

4.1

4.2

HoBrie MaTCepHajibl U TCXHOJIOTHUH. BemecTBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300pPOBLE. be3omacHoe HCIIONB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTMYECKOW  TIPAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromeit cpensl [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[TpupoHbIE WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),

MMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MIPpOMBIIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3oB MaTepuaoB (CTEKIO, CIIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)




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

Kon
NpoBepPsIEeMOro
TpeOoBaHMS

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0Jractu COBpPCMCHHOI'O
C€CTCCTBO3HAaHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTB21;

INOHUMAaHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATh MOICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaIbHOI AEATENFHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMHU TCXHOJOIUAMH, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XMMUYECKOH HayKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHaibHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIETro 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJISIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peakluh COCIUHEHUS, PEaKIUH Pa3JIOKECHUS, pPEaKIuI
3aMeNIeHUs, peaKui OOMeHa, TeIUIoBoW A(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEIMHEHUH, MaccoBas J10JI U IPOLEHTHAs KOHLEHTpaLUs

BEILIECTBA B pPaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIM4YeCKass peleéTka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
JIIEKTPOJIUTUYECKAsl ~ JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIEHHME M  BOCCTAHOBIECHHME, JIJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMble U HeEoOpaTUMble peakiHH,
CKOPOCTb XUMHU4YECKOW peakumu, Katanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXpPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE NPaBUIILHO UCIIOIb30BATh U3yUEHHBIE BELIECTBA U MaTepUaIIb
(B TOM 4ucle MUHEpaJbHbIE YIOOpEHUs, METAUIbl U CIUIaBBI,
HOPOAYKTHl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CETbCKOM XO34HCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpPOBATh XMUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JPYTUX

yueOHBIX MPEIMETOB

3.3

HaJIMYMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUu
Mo XUMUU (Hay4yHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaL[I/IIO O B€IICCTBaAx, HX
MMPEBpAIICHUAX n MMPAKTUYICCKOM IMIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s pPCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

S3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUM  XUMHUYECKHUX  pEaKklMil; OCHOBAMM  XHUMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJIOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsj sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KU M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX TMEpHOAaX ©  TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenue kinaccuupoBaTh:
7.1 XUMHYECKHUE JIEMEHTHI
7.2 HEOpraHUYEeCKre BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
81 BaJICHTHOCTh U CTENEHb OKUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsij
' HOHA
8.9 BUJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphl B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaxX BEMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIb
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHUYECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIbIIMH, aTFOMHHUM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJI€ WX BOJHBIX PAcTBOPOB (BOjAa,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ], OKCHUIBI U THUIPOKCHIIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xeneza (Il u
' I1), oxecuasl yrinepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepol (IV u VI), cepuucras, cepnasi, azorucras, a3zoTHas,
dbocdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHIX

YMeHre cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKIINI
10.3 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BIYUCIATh (IPOBOAUTH PACU&Thl):
111 OTHOCUTEIIGHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHEHUSM XHUMHUYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MIPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOIroAeHMe,
121 HU3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpodieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMN
' MOCyAOH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW KM3HU, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOLIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U MPEAOTBPAICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONHUCaHue (PU3UYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKY MTPOTEKAHUS XUMHUYECKUX peaKlnii

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYy4YCHHUC
BOOOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHEC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4
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13.6

MPUTOTOBJICHHE PACTBOPOB C OMNpPENEIEHHON MaccoBOil josei

PacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
denondranenna) ans onpenereHHs XapakTepa cpeibl B pacTBOpax

KHMCJIOT U LIeJI0oYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajlyla JpyrdM W3  pacTBOpa  COJIH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II7I>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIMAIIH), «BaxHelnme HeMeTalbl U HX COCOUHCHUA,

«Baxxaelme MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklMii MOHHOrO OOMEHAa; KaueCTBEHHbIE pEeakIMh Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HMOHBI: XJOPHI-, OpOMUJI-,
uomua-, cynedar-, Qocdar-, kapOoOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

141

14.2

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
J0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXY PeaJbHO HAOIIOJaeMbIMU XUMHUUECKUMHU

SABJICHUAMMH U IPONECCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHPE,

O0O0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTeie BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI H MOJICKYJIBI. Xumudeckue diieMeHTBH. CHMBOIBI  XHUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNHU

1.5

1.6

KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3oB.
B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nuecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U e€ INpPU3HAKH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKUE YPAaBHEHUS

[lepnonnueckuii 3akoH n Ilepuonnueckas cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMHUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX saep. M3oromsl. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TeEpBBIX 20 XUMHUYECKHUX DJIIEMEHTOB

ITepuoanueckoit cucremsl [I.1. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaimblus (paguyca aTOMOB, OJEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKMX MW HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIeMEHTOB B Ilepuoguyeckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MoOJsipHAsT W HEMOJSApHAs)  CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Meranmnnueckas CBI3b




3.2

Tunbl KpUCTAIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XUMHYCSCKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemeramnel u ux

COCOAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIBIX)

@u3nyeckue MW XMMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyecke W XUMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajlusd, Marovugd W KaJlblHs, aJIFOMUHHA, KCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyeckrue U XUMHYCCKHE CBOICTBA BOJOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune

OKCHJO0B HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munaka, memu(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX TMAPOKCUAOB (Ha mpUMEpe
TUAPOKCUAOB  alIOMUHUSA, JKene3a, ULuHKa). [lomyuenme ocHoBaHuii n
aM(OTEpPHBIX THJIPOKCHJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tomyyenue kucnot

OO0me xuMHYECKUe CBOMCTBA cpenHux coset. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrmo3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO r'a3a B J1a60paT0pHH
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HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI TOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas CBI3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukaruss XuMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHMIO CTeIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 2 PeKT XUMHUECKONW Peakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TePMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl ~ OKHUCIEHHS] M BOCCTAHOBJICHMSA.  ODJIGKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CHIIbHBIC U clla0ble 3JIeKTPOIUTHL. CTeNeHb JUCCOIHAIH
Peaknuu moHHOTO OOMEHA. YCIOBHSI MPOTEKAHUS PEAKIM MOHHOTO OOMEHA,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyKaromasa cpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKMX pEaKIuil B J1abopatopuu u OBITY.

HepBa;I moMoumb IIpUu XUMHUYICCKHUX OKOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYyXKaroleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
pelIeHur OKOJOTHYECKUX TMpoljeM. YcuiaeHue mapHUKOBOro dddexra,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUHN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3siicTBe. IlpumeneHue
METAJIJIOB U CIUIaBOB (CTalb, YYTyH, AIOPaJIOMUHUM, OpoH3a) B OBITY U
HNPOMBIIIJIEHHOCTH UX coefnHeHUH. [ToHsATHe 0 KOppO3UM METalIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuposnHble UCTOYHHKH YTIJIEBOJIOPOAOB (yroyib, NPUPOAHBIA ra3, HedTh),

MPOIYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHS OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsiTHE O OMOTOTWYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




Pacuérrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) J0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHHUSM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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