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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHUS OCHOBHOMU
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENnogaBaHusi yaeOHOTo peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHHUTAHWUS M PA3BUTUS OOYUYAIONIUXCS CPEACTBAMH y4eOHOrO
nmpeamera, yCTaHABIIUBAET o0s3aTeIbHOE MpeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT pAcHpelesieHHe €ro Mo KilaccaM W CTPYKTYpUpPOBaHHE 10
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH €  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIuXxcsi, OMpeneNIIeT BO3MOXHOCTH TIpeaMeTa IS
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMHUHM Ha YPOBHE IeJIe N3y4eHHsI TPeIMETa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (popmMupyeMble XUMHUEH MPENCTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTrUr W 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHUS TIIOOATBHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI IUIHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOOUMBIX KakK B
MOBCEJIHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHON JEeATEeIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSETCSI OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUST B OOYyYEHMHM XUMUU OOECHEeuMBAIOTCS CHEeUU(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkK€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYArOUMUMUCS CHCTEMBI TEPBOHAYATIBHBIX TMOHATHH XWUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepikaHue CKIIAJbIBAETCS W3 CHCTEMBbI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUSA pACCMATPUBAIOTCA HAa OCHOBE SMIUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpYyromMy, BBHINONHASA (DYHKIUM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XUMHU  CIIOCOOCTBYeT  (POPMHUPOBAHUIO
MIPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU NPOUCXOAUT C IPHUBICUCHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyX AUl MUp,
«buonorus. 5—7 xknacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJOKECHHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKa HayKH, B



MpPUOOIIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TPH HW3YYCHUU BEIIECTB W
XAMHYECKUX peakKiuii, B OPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B YYEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSTENbHOCTH, OCBOEHUHU MpaBuil Oe30macHoro oOpalieHus ¢ BellecTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKUe 1eJd, KaK:

— (OpMHpOBAaHHE MHTEIUIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATHIO PEIICHHH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HAmnpaBJIEHHOCTh OOyYEeHHMs] Ha CHCTEMAaTHU4YecKoe MpHOOIIeHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHne yCclIOBUM, CIIOCOOCTBYIOMINX TPUOOPETEHHUIO 00yUYalOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o00miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHUpa, MCIOJIb3yd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZOBOU JAEATEIBHOCTH;

— ¢opMupoBaHue y O0OyYalOlmUMXCS TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XHMHYECKMX 3HAHUU [JI1 BBIPAOOTKH OSKOJIOTUYECKH
1eJIecO00pa3HOro MOBENEHUS B OBITY M TPYAOBOM JEATENBHOCTH B IENIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUIs M HAMPaBICHHOCTH JATbHEHUIIIETO
00yJeHUSI.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHs] XMMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusl, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEAEINIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsiTHE O MeTOoAaX MO3HAHUA B XUMUU. UUCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKUEe 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemiecTB. (OTHOCHUTENbHAasE aTOMHas Macca.
OTHOcuTeNnbpHAs MOJICKYJISIpHAs Macca. MaccoBas 10151 XUMHUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Moinb. ModisipHas macca. B3auMocBsI3b KOJIMUECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COSTUHECHUM.

@u3NUecKne U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu |
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAlUsd BOJbl) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KICIOTOW) SIBJICHUHN, HaOII0JCHUE U
ONMCaHUE TMPU3HAKOB MPOTEKAaHMS XUMUUYECKUX pEaKUMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPUAOM Oapwuisi, pa3ioKeHHE THAPOKCHUIA
menu (II) nmpu HarpeBaHum, B3auMoJeNUCTBHE Keme3a ¢ pacTBopoM conu Menu (1),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOoBaHUE,
BBIIApUBAHUE, NTUCTUWUIAIMUS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA IMOBAPECHHOM
CoJM, HAOJIOJIEHHWE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJENIeH MOJIEKY
(1apocTep>KHEBBIX ).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT U MPOCTOE
BemiectBo. HaxoxkaeHue kucimopojia B mpupoje, (U3MYECKHE U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHust). Oxcuabl. llpumenenune kucnopoaa. CrocoObl



MOJIyYeHUsT KUCIOpoJa B JabopaTopuud U MPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHIOTEPMHUYECKUE pPEAKUMU. TOIIMBO: Yroib M MeETaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemeHT M mpocroe BemecTtBo. Haxoxkaenue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEUIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BO/Abl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4yesioBeka. KpyroBopot BoAbl B MPUPO/IE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcuabl. Kiaccuduxanus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcumoB. @Du3WyeckMe U XUMUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHus. HomeHkmnaTypa ocHoBaHui. PU3NUECKME M XWMHYECKHE CBONCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. HomeHnknarypa kucior. Ousndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cosieil. duzndyeckue 1 XMMHUYECKUE CBOMCTBA COJIECH.
[Tomydenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJECHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
OMMCAHWE WX CBOWCTB, IOJY4YeHUE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoOJia (TopeHue), B3aumozencTBue Bogopoaa ¢ okcujgom meau (II)
(BO3MOKHO HMCIOJIb30BAHUE BUIEOMATEPHUAIOB), HaOMIOAEHUE O0pa3lOB BELIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAHHE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJNIAMU
(maTpueM ©  KajgblMeM) (BO3MOXXKHO HCIIOJIB30BaHHUE BHIEOMATEPHAIIOB),



UCClieIOBaHUE OOpa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT U IIEIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTBopoM cepHOW KHCIOTHI,
KUCJIOT C METaJIaMH, PEaKIUN HEeUTpaau3aluu, MOJIyYEeHHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad no TeMe «BaxHehlue KIacChl HEOPraHUYECKHX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX D3JIEMEHTOB (IIETOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yroT aM(pOTepHbIE OKCHIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpuoaHass  (HOpMbI
[Tepunonnueckoit cucrtembl xumuueckux 3neMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUM CMBICI TOPSAKOBOIO HOMEpa, HOMEPOB IEpuUoja U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 00070YeK aTroMOB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
ITepuonnueckoit cucremsl [[. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJINUYECKUX CBOMCTB I10 IPyIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB I pa3BUTHS Hayku W npaktuku. JI. M. MenaeneeB — y4y€HbIA U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OOpa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpPAMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunle ceéa3u



Peanuzamusa MexXnpeaMETHBIX CBSI3€M MPHU HM3YYEHUM XUMHUHM B 8 Kjacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHSATUN, TaK U TOHSATHUM, SIBIASIOIINXCS CUCTEMHBIMH JIJIsI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (PakKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTe3, Kiaccudpukalus, MNOEePUOJUYHOCTh, HaOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, a3, (U3MYECKUE BEIUYWHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JeMEHTOB B lleproanueckoil
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XHUMHUYECKHE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi M0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYaCTBYIOIIMX B PEAKIHH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, IIo
M3MEHEHUIO CTETIEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEeaKlMi, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyeckoil peakuuu. [loHsTre 00 0oOpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [IoHATHe 0 TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTHEe 0 XUMHUEeCKOM paBHOBecUU. DaAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEaKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBnenue ypaBHEHUM



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALUM BEIIECTB C PA3MYHBIMU BHAAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MpOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIC YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHM MW coJell B CBeTE MPEACTaBICHUH 00 BIEKTPOIUTHUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJJIOB M HEeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x;mopua HaTpuUs), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUH
OT BO3JEHUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AICKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCHOJIb30BAaHWE BHJIEO  MAaTEpHUAJIOB), TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKAHUS  peakiuii  HOHHOro  oOMEeHa
(o6pa3oBaHue ocajka, BbIJIEJIEHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakluu pasioKEeHHs, COSUHEHUs), PACTIO3HABAHUE HEOPTraHWYECKUX
BEIIECTB C TMOMOIIBID KAYECTBEHHBIX pEAKUWA HA  HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 4 X COeITMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOoreHoB. XHMHUYECKHE CBOMCTBA Ha IMPUMEPE  XJIOpa
(B3auMozeiiCTBUE € MeETaJJIaMH, HEMETaUlaMu, Iesio4amMu). XJIOPOBOJIOPO/I.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBa, MOJy4YeHHE, NpUMEeHeHue. [leicTBue
XJIOpa W XJIOPOBOJOPOJA HAa OPraHM3M 4YeJIOBEKa. BakHeWiine XJIOpUIbl U HUX
HaXO0XJCHHUE B IIPUPOJIE.

OO6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAUDUKAIINK KHCIOPOIa
u cepbl. XuMHueckue cBoiicTBa cepbl. CepoBOAOpoad, CTpoeHUE, (PU3HUECKUE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kuciora, (¢U3MUYECKHE ¢ XHUMHUYECKHE CBOMcTBa (00muMe Kak
MpEeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIlu,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[Tpumenenune cepHoil KUCAOThI. COJIM CEpHOUM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEeH Cpellbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE O],
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapaktepuctuka 3iaeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
dbuzndeckue u XuMnu4eckue croiictea. Kpyrosopor azora B npupoje. AMMHAK, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJydyeHue U npuMmeHenue. Coyin aMMOHUS,
ux (pU3nyYecKre U XMMUYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHMsI. A30THas KHCJIOTa, €€ MoJiydeHue, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OlIMe Kak TMpeACTaBUTENs Kiacca KHUCIOT U cheuu(uyeckue).
Hcnonb3oBanne HUTPATOB W COJEH aMMOHHS B KaueCTBE MHUHEPAJIbHbBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
ajutoTporHbie Mogudukanmu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTRA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mast xapakrepuctuka aneMeHToB [V A-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTJIEpPOH,  aJUIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMHUYECKHME CBOWCTBa, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1100anbHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONK, UX (PU3NUEeCKUue U XUMUUYECKHE CBOMCTRBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HWCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), UX POJIb B OBITY W MPOMBIIICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OeNKax, yraeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnyueckue U XUMHUUECKHE CBOICTBA, MOJYy4YCHUE U
npumenenne. CoenuHeHus: KpeMHusi B mpupoje. OOuue mnpeactaBieHus o0
okcune kpemuusi (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHellne CTpouTenbHbIE MaTepHallbl: KepaMUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMud XJOpua0B (TAJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl © €€  coeAUMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuK Ha CyJbdar-
WOH W HaOJIOJcHUE TpU3HAKa €€ MpOTeKaHWs, O3HAKOMJIEHHE C (PU3MUEeCKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, pacro3HaBaHWE MW W3YYCHHUE CBOMCTB aMMMaKa, TPOBEJICHUE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHHUA U (ochaT-uOH U U3yUYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX PpEHmETOK aiMasza, Tpadura, ¢ylepeHa, O03HAKOMIIEHUE C
IPOIIECCOM  aicopOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE U M3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYeCTBEHHBIX peakiuii Ha KapOoHAT H
CWIMKAT-UOHbBl W HW3yYEHHE TNPHU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3a7a4 1o teMe «BaxHenmme HeMeTaaIbl U UX COCAUHEHUS».

MeTanibl M UX COeITMHEHUS

OO6mrast xapakTePUCTUKA XUMHYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKasi ~ KpUCTANIMYEcKass  pemérka.  DIEKTPOXUMHUYECKUUA  psif
HanpsbkeHu metamioB. Ou3nueckue U XMMHUYECKUE CBOWCTBa MeTaiuioB. OO0mue
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIIEHHOCTH.

[[lenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJICHUE B IMPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MAarHMd W KaJbLUM: IIOJOKCHUE B
Ilepuonnueckon cucreMe xumudeckux sinemeHtoB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CLTOCOOBI €€ YCTpaHEHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreme XUMUYECKUX IJIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), mx cocraB, CBOIMCTBA U MOJyYCHHE.

Xumuueckuil IKcnepumenm:

O3HAKOMJIEHHME C oOpa3llaMl METaJJIOB U CIUIAaBOB, HMX (U3NYECKUMHU
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJIbI, IIPOLECCA TOPEHHUS KEJe3a B KUCIOPOJIE
(BO3MOKHO  HCMOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMI HAa MOHBI: MAarHus, KaJblLUs, AJFOMUHUS, LIMHKA, JKeJie3a
(IT) u xene3a (1), meau (II), HaGmrOAEHNE W OMMCAHKE MTPOIIECCOB OKpAITUBAHUS
IUITAMEHW HMOHAMM HATpus, Kaiuusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(DOTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHMS
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a]1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUS.

XuMHS M OKpPY:Ka0LIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesbHas AOMyCTHMAast
KOHIIeHTpanus Beulects, nainee — [1IK). Ponp xumMuu B pemieHnn 3K0JIOrM4ecKux
npoOJieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemmnuwie ceasu



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHSATHUM, SIBIASIOIINXCS CUCTEMHBIMH JIJIsI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KiIacCudUKamnus, MEePUOAUYHOCTh, HAOIIOJEHNUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUN 3apsi, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TeEI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAILIIMYECKas
peméTka, CriaBbl, (U3UYECKUEC BEIUMYUHBI, €IUHMIIBI W3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHhI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixanue, Owocdepa, KOCUCTEMA, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMDBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynabTaThl OCBOCHMSI TPOrPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ¢ OOyYEeHHs] XUMUU B €IUHCTBE y4eOHOU H
BOCIIUTATEJIbHOM JEATEIbHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUHUCKHUMU
COIIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMHU II€HHOCTSIMU, TPHHITHIMA B
oOIecTBe TMpaBUJIaMU W HOPMaMHU TOBEIEHUS M CIOCOOCTBYIOT TIIpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLUATU3AINH 00yUYaOIIUXCSl.

JInuHOCTHBIE ~ pe3ynbTaThl  OTPAXKAIOT  TFOTOBHOCTh  OOYYarOIIMXCA
PYKOBOJCTBOBATbCSL CHUCTEMOM TMO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUUWd U
pacuIMpeHue ONbITa IESITENLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMS :

LIEHHOCTHOT'0 OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAyYHOMY HACJICIUI0, TIOHMMAHWs 3HAYCHUS XUMUYECKOW HAyKH B JKH3HU
COBPEMEHHOI'0 O00IlIeCTBa, CIOCOOHOCTH BJIAAETh JIOCTOBEPHOM HHpOpManue o
MEePEIOBbIX JOCTUKEHUSIX U OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUYHBIX 3HAHUSIX 00 YyCTPONUCTBE MUpa U 0OIIECTBA;

2) rpas*KIaHCKOr0 BOCIIMTAHMS:



MPEJCTABICHNUS. O COLMAIBbHBIX HOPMax M MPABUIAX MEXKINYHOCTHBIX
OTHOILIIEHUM B KOJIJIEKTHUBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  YYEOHO-UCCIIEA0BATENbCKONM, TBOPYECKOM W JPYyrux  BHJAX
JESATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAESTEILHOCTH IMpHU
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENIbHBIX 3a7a4, BBIMOJHEHUU XUMHUYECKUX
AKCTIEPUMEHTOB, CO3/IaHUHU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHHUIO0
M B3aUMOIIOMOINM B Tpollecce HITOW Yy4eOHOU JeATeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIOBEACHHUE W TOCTYIIKM CBOUX TOBApHUILEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUNA MOCTYIKOB,;

3) HEHHOCTH HAYYHOI'O MMO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE MU XMMHYECKOW pEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAYKW W COCTAaBJISIIONINE
OCHOBY JIJI TTIOHUMAaHHMS CYIIHOCTU HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOIbI, B3aUMOCBA34X YEJIOBEKA C
MPUPOJHOM CpesIoi, O POJIU XMMHUU B MO3HAHUHU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHBBI, HAMIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOIUMBbIE NJisi OOBSCHEHHS HaOJI0laeMbIX IPOIIECCOB M SIBICHHIA,
MO3HABaTEIbHOM, MH(GOPMAIIMOHHOW M YHMTATEIbCKOW KYJIbTYPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIBHON paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypOr, JIOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAMU HHGPOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEeC K OOYYeHHI0O M TO3HAHMIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa30BaHMIO, TIPOEKTHOW U  HCCIEI0BATEIbCKOM
JESTENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHA OOy4YeHHUS B
JIaJIbHEUIIIEM;

4) dpopmMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAHME [IEHHOCTH JKW3HU, OTBETCTBEHHOI'O OTHOILICHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCIEICTBHA H
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTHKOB, KYpEHUSI),
HEOOXOIUMOCTH  COOJIOJCHUSI TPaBWJI OE30MAaCHOCTH TMpPU OOpalleHuu C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TpyA0BOr0 BOCIIMTAHMS

UHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 Mpodeccrii U Tpyaa pa3IndHOTO poa,
YBOXEHHE K TPYAYy M pe3yibTaTaM TPYAOBOM AESATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS] TPEAMETHBIX 3HAHMM MO XUMHUHU, OCO3HAHHBIM BBIOOP
WHJMBUYaJbHOW TPACKTOPUU MPOJOJLKEHUST 00pa30BaHuUs C YUETOM JIMUHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCIEIHON Mpo(eCcCHOHANBHON ASATEIBHOCTH M PAa3BUTHUS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aIalITUPOBAThLCS B MPO(EeCCHOHATBHOM Cpeie;



6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11e71IeCO00pa3HOEe OTHOILIEHHE K MPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAHHUE [IEHHOCTHU 3/I0POBOTO U
O6e3omacHoro oOpa3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOIOJEHUS
MpaBuJl 0€30MaCHOT0 MOBEJICHUS MPU pabOTe C BEIIECTBAMHU, a TAKXKE B CUTYaIUsX,
YTPOKAIOMIKX 3I0POBBIO U )KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJydaeMble MPU M3YUYCHHH XUMHH, IS
pEIICHHMS 3a/1a4, CBA3aHHBIX C OKPYKAIOIICH MPUPOTHON CPEIOH, JIJIS TOBBIIICHHSI
YPOBHS  DKOJOTUYECKON  KYJIbTYpbl, OCO3HaHMs TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM WM IMyTeH MX PEIICHUS TOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJCTBOBATHLCS UM B ITO3HABATEIIBHOM,
KOMMYHHUKATHUBHOW W COIIMAIBHON TTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbHI

B cocraBe MeranpeaMETHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHPOBO33pEHHUs OOIICHAYYHBIC TIOHATHS (3aKOH, TEOpHS,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, TIPOLIECC, IKCIEPUMEHT U JIPYroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYE€OHBIX TMpeaMeTax M IO3BOJISIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAy4YHOUN KapTHHE MUpA, U YHUBEpCAIbHbIe yueOHbIe NeHCTBUS (IT03HABATEIbHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE oOecrneuynBaroT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JESITEIHHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

YMEHHS HCIIOJNB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TMPU OCBOCHUU
3HAHWI: PACKPBIBATH CMBICI XUMUYECKUX TOHSATUN (BBIACIATh MX XapaKTEepHBIC
MPU3HAKK, yYCTAHABIMBATH B3aWMOCBS3b C JAPYTHMMU TOHSATHUSMH), HCTIOIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTACIBbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS H
KPUTEPHUH 711 KIACCU(PUKAIMKA XUMUYECKUX BEIIECTB W XUMHUYECKUX PEaKInH,
YCTaHABIMBATh TMPUYMHHO-CICACTBEHHBIC CBS3M MEXIY OOBEKTAMU HW3Yy4YCHUS,
CTPOUTH JIOTUYECKHUE PACCYKICHUs (MHIYKTHBHBIC, ICTYKTUBHbBIC, 110 aHAJIOTHH),
JIeaTh BHIBOJBI U 3AKITFOUCHHS;

yMEHHE TMPUMEHATh B TIPOIlecCe TO3HAHUS TOHATHA (TPEAMETHBIC U
MeTaIpeJIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCTIONb3yEeMbIE B XHMHUH,
peoOpa3oBBIBATH MIMPOKO MPUMEHIEMbIE B XUMUU MOJICIIBHBIE TIPE/ICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI d3JIEMEHTa), XUMHYecKas ¢Gopmysia U YypaBHEHHUE
XAMHYECKOW PEaKIN — MPU PEIICHUH Y4eOHO-TTO3HABATEbHBIX 33724, C YIETOM
ATUX MOJICTHHBIX MPEJCTABICHUIN BBISBIATh U XapPAKTEPU30BATH CYIIECTBEHHBIC



MIPU3HAKY U3yYaE€MbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUH,
BBISIBIISITh ~ OOII[ME  3aKOHOMEPHOCTH, IPUYUHHO-CICJACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SIBIICHUSIX.

Ba3oBble ucciienoBarebckue J1eiCTBHSA

YMEHHE HCIOJIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHMS, a TaKkke B KadeCTBE OCHOBBI i1 (DOPMUpPOBAHUSI THUIOTE3BI TIO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHue OIMbITa MO TUIAHUPOBAHUIO, OPTaHU3alMM U MPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, YMEHHE HaOmojaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (POopMyIHpoBaTh 00OOIICHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIICAOBAHUS, COCTABISATH OTUET
0 MpoJieNIaHHOM pabore.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOHMpaATh, AHAIW3UPOBATH W HWHTEPIPETUPOBATH HWH(POpPMAIHIO
pPa3IUYHBIX BUIOB U (OpM Mpe/ICTaBICHUS, MMOTYyUYaeMyl0 U3 pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHUYECKOTO COJACP)KAaHHS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUYECKHU OIICHUBATHh NPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHHE MPUMEHSITh PA3IMYHbIE METOJBI M 3alpoChl MPU MOUCKE U OTOOpE
UHGOPMAIIMK ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMUMBIX MJIS BBITIOJHEHUS
y4eOHBIX U MO3HABATENIBHBIX 33/1a4 ONpeAeIEHHOr0 TUIa, MPUOOpPETEHHE ONBITA B
00JaCTH  MCMOJB30BaHUS ~ HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O MCIIOIB30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMANBbHYIO (POpMY TIpecTaBlieHus nHopMauu u
WUIIOCTPUPOBATh PEIIAEMBbIE 3aJayd HECIO0XHBIMU CXEMaMH, IHarpaMMami,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

YyMEHUE HCHOJb30BaTh M AaHaJuM3MpOBaTh B Mpolecce ydyeOHOH U
MCCJIEI0OBATEIBCKON ACATENHHOCTH MH(DOPMAIIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH IPUPOIHOU
CpeJbI.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

yMEHHS 3aJaBaTh BOMpPOCH (B XoAe Jauanora U (WIM) JUCKYCCHUH) MO
CyImIeCTBY  OOCyXmaemMod  TeMbl, (OpMyIHpoBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIbHO BBIMOJHEHUS IPEAJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJY4YEHHBbIE  Pe3yibTaThl  MO3HABATEIIHLHOM
NEATeIbHOCTA B YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JellaTb Mpe3eHTalUI0
PE3YyIbTATOB BBHIMOJIHEHUS XUMHYECKOIO HKCIepUMEHTa (Ja00OpaTOpHOTO OIbITA,
1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);



yMEHUS Y4e€OHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJILHOM M HCCIEAOBATEIbCKOM  JEATENIBHOCTA NPU  PELICHUU
BO3HHUKAIONIUX MpoOJieM Ha OCHOBE Yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHMS
no3unuil (00CyXkaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIMSI
COBMECTHBIX JEHUCTBUM, ONpPEACICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM PabOTHI U Apyrue).

PeryasiTuBHbIE YyHHBepPCAJIbHbIEC Y4eOHbIe 1eiCTBHS:

YMEHHE CaMOCTOSITEJIbBHO OMNPEAEATh LEIU NESITEIbHOCTH, IJIAHHPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPHU HEOOXOJMMOCTH KOPPEKTHUPOBATH CBOIO
JesTeNbHOCTD, BEIOMpPATh Hanbosiee 3(h(PeKTUBHBIE CIIOCOOBI PEIICHHS] YUEOHBIX U
MO3HABATEJILHBIX 3a7a4y, CaMOCTOSITEJIbHO COCTAaBJISITh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JCWCTBUM NPU BBIIIOJHEHUM 3aJaHUN C YYETOM
MOJIYYEHHUsI HOBBIX 3HAHUN 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUAX,
OIIEHUBATh COOTBETCTBHUE IMOJYYEHHOrO pE3yJbTaTa 3asBICHHOW IEIH, YMEHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MIPE/JIaracMbl€ B YCIOBUU 3aJJaHUI.

NNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collepKaHMs, YCTAHOBJIEHHOro JaHHOW (denepanbHO pabodeil mporpaMMon,
BBIJIEISIFOT: OCBOEHHBIE OOYYAIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHS U CHOCOOBI
NeHUCTBHM, crenudpuyueckue s MpeIMeTHOM obnactu «XuMHUs», BHUIBI
NEATEIbHOCTH 10  TOJYYEHUIO HOBOTO  3HAHUA, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYAIUSX.

K xoniy oOyuenus B 8 ki1acce mpeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

e pACKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHSATUN: aTOM, MOJIEKYJa,
XUMHUYECKHM 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECH
(omHOpPOHAsE U HEOJHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi IOJIsI XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasi PeakKius, KiIacCU(UKAIMSI pPEaKIUi: peakiuu
COCMHEHUS, PEAKUHMH PA3JIOKCHUS, PEAKUUM 3aMELICHHS, PEaKUUH
oOMeHa, PK30- ¥ SHIOTEPMUUYECKHUE PEAKIINH, TEIUIOBON P (HEKT peakiinu,
SAIPO aTOMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTANb, PaIUYC
aToOMa, XMMHYECKAsl CBSI3b, MOJAPHAS M HEMOJSAPHAs KOBAJIEHTHAS CBA3b,
WOHHAsS CBSI3b, HOH, KaTHOH, aHHOH, PACTBOP, MACCOBasl JOJISI BEIIECTBA
(MpoLEHTHAs] KOHLIEHTpAIIKsi) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XWMHYECKUX IIOHSATHU H
MPUMEHSATH 3TU MTOHATUS MPU ONKMCAHUH BEIIECTB U UX MPEBPALICHHUI;



UCIIOJb30BaTh XMMHYECKYI0O CHUMBOJIMKY I COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

OMPENENATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHCIEHMS  JJIEMEHTOB B  OMHApHBIX  COCIUHEHUSX,
MIPUHAJICKHOCTh BELIECTB K ONPEAECIEHHOMY KIACCy COEAWHEHUM I10
dbopmynaM, BHUJ XUMHYECKOW CBA3M (KOBAJICHTHasT W HWOHHas) B
HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbici [lepuognueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TMMOHMMAaHWE TMEPUOJIUYECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT WX MOJoXkeHus: B [lepmoamdeckoit cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHAa ABOTaIpO;

OMHUCBHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: pa3iuyaTh TIOHATHUS «TJIaBHAs
noarpynna (A-rpymnma)» u «modounas noarpymnmna (b-rpymnmna)y, mansie u
OOJIbIIIE TIEPHOJIbI, COOTHOCHUTh OOO3HAUCHUs, KOTOPbIE HMEIOTCS B
tabiune «llepmomnueckass cucrtema xuMmMuyeckux osnemeHToB J[. U.
MeHpneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHYECKUX IJIEMEHTOB (COCTaB M 3apsjl sapa, 001iee Yucio 3JIEKTPOHOB
U pacnpeesIeHUE UX MO AIEKTPOHHBIM CIOSIM);

KJIacCU(UIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKHE peakUHMH (MO YUCIAY M COCTaBY Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAsl OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKUX IMPEBpALICEHUA B
Pa3IUYHBIX YCIOBUAX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MAaccChl
BEIIECTB, MACCOBYIO JIOJIO XUMHYECKOro »JjeMeHTa 1o Qopmyre
COEIMHEHNS, MaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
0 YPAaBHEHUIO XMMHUYECKOHN peaKkiny;

OPUMEHATh OCHOBHBIE ONEpAlMi MBICIUTEIIBHOW AESTEIbHOCTH — aHAJIN3
W CUHTE3, CpaBHEHHE, 00OOIIECHHE, CHCTEMATH3aIuio, KiacCU(HUKAIIUIO,
BBISIBIICHUE MPUYUHHO--CJIEACTBEHHBIX CBSI3€H — ISl U3YyYEHHs] CBOMCTB
BEIIECTB W XHUMHYECKUX PEAKIUM, €eCTeCTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJEIUPOBAHUE, HKCIICPUMEHT
(peanbHbIN U MBICJIEHHBIN);



CIeNOBaTh  IIPaBWJIAaM  [OJIb30BaHUSA  XMMHUYECKOW  TOCYIOU U
1abopaTopHbIM 00OpYAOBaHHMEM, a TaKXKe MpaBuiaaM oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIIMSAMH TIO BBIOJTHCHUIO
7a00paTOPHBIX XHMHYECKUX OIBITOB 110 TOJYYCHHIO W COOHUpaHUIO
razoo0pa3HbIX BEHIECTB (BOJIOPOJIa M KHUCIOPOJa), HPUTOTOBICHUIO
pacTBOPOB C OMNpPEAECIEHHONM MACCOBOM JOJIEW pPaCTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh W TMPOBOJAWTH  XHMHYECKHE  OKCIEPUMEHTBI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(makmyc, dheHondraneut, METUIOPAHX U IPYTHE).

K xonIy oOyueHus B 9 kjacce npeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaThb CMBICT OCHOBHBIX XUMHYECKUX MOHATUM: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, aHHUOH, IPOCTOE BEUIECTBO,
CJI0)KHOE BEIIECTBO, BAJEHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTEMEHD
OKHCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasl CBs3b, TEIJIOBOM A(eKT
peakiuu,  MOJb,  MOJIAPHBIA  00BEM,  pacTtBOp,  DIEKTPOJMTHI,
HEANEKTPOJIUTHI, DJIEKTPOJUTHYECKAs AUCCOLHUALNS, PEAKIMU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U
HeoOpaTUMBIE PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBHUTENIb, OKHCJIEHHE U  BOCCTAHOBJICHHUE,
aJIOTponusi, aMPpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAafi,
METaJUIM4ecKas), KpUCTaUIMYecKas pelmeTka, KOoppo3us METallIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW pEaKluu, MpeAeabHO IO0MyCTUMAs
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKUX TMOHATHA U
IIPUMEHSATH 3TH NOHATUS [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHHU;
UCTIOJIb30BaTh XHUMHYECKYI0 CHMBOJUKY JJIsi COCTaBieHUs Qopmyn
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K
OmpeNenéHHOMY KJIacCy COeAWHEHWN 1Mo ¢dopMyrnaMm, BUJ XUMHUUYECKOU
CB3M (KOBaJICHTHAs, MWOHHAs, METaJUIM4YecKas) B HEOPraHMYeCKUX
COCIMHCHHUSX, 3aps/i MOHA MO XUMHUYECKON (QopMmyIe, XapakTep cpeisl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAUHEHHM, TUIl KPUCTALUIMYECKOU
PELIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich Ilepuoanueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro NOHHWMAaHWE: OINHUCHIBATH M XapaKTEPU30BATh
Tabnnunyto ¢opmy llepronnueckoil cUCTEMbl XUMUYECKUX SJIEMEHTOB:
paznuuath TOHATHS «rJaBHas mnoiarpynmna (A-rpynmna)» U «mnoOoyHas



noarpynna (b-rpynmna)», manbsle u OOJbIIME TEPUOABI, COOTHOCUTH
000O3HayeHusi, KOTOpbIE HMEIOTCS B MEPUOAMYECKOW Tabmuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj slapa, OOIIee YUCIO JJIEKTPOHOB U
pacrpenielieHue HX 10 DJIEKTPOHHBIM CJ0sIM), OOBSCHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHUU B
npeaenax MajiblX MEPUOJI0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCITY M COCTaBY Y4YacTBYIOIIUX B PEaKIIUU
BEIIECTB, MO TEIJIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEeHUPUUECKHE XUMUYECKHUE
CBOMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, TMOJTBEPXKIas OINKUCAHUE
npuMepaMyu MOJICKYJIIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi;

COCTaBJATh YPaBHEHHUS DJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIOT,
IIEJI0YEN U COJIEH, TOJIHBIE M COKPAIEHHBIE YPABHEHUS PEAKIINNA HOHHOTO
oOMeHa, ypaBHEHHUS pEaKkluid, MOJITBEPKIAIIIUX CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXIY BEIIECTBAMH PA3IMYHbBIX KIIACCOB;
PacKpbIBaThb CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUIUl
MIOCPEJICTBOM COCTaBIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MOKHOCTH TPOTEKAHHMS XMMHYECKHUX MPEBPAIICHUI B Pa3IMYHbBIX
YCIIOBUSIX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MAaccChl
BEIIECTB, MACCOBYIO JIOJIO XUMHUYECKOro JjeMeHTa 1o Qopmyne
COEIMHEHNS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOUN peakiny;

coOmoaTh  TMpaBWja  MOJIB30BAHUS ~ XUMUYECKOHW  TMOCyIoOW U
nabopaTopHbiM  000OpYJOBAaHWMEM, a TakKe TpaBwia OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU TI0 BBINOJTHEHUIO
7a00paTOPHBIX XHUMHYECKUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3o00pa3HbIX BEUIECTB (AMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIUU, TMOATBEPXKIAIOIINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMUJI-,
noaua-, kKapbonar-, ¢ocdar-, cuwimkar-, cyiabdar-, TUIPOKCUJ-UOHBI,
KaTUOHBl aMMOHHUSI U MOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIKE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;



MIPUMEHSTh OCHOBHBIC OIEPAIlUU MBICITUTEIILHON JeATEIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHUE, O0O0O0OIIeHHEe, CHUCTeMaTU3alNIO, BBHISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — MJI M3Y4YEHUS CBOWCTB BEIIECTB U
XAMHYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHBIE METOABl TIO3HAHHS —
HAOJIFOJICHHE, W3MEPEHUE, MOJCIUPOBAHKE, DKCIEPUMEHT (pealbHBIH U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpPOHHbIE (LM(PPOBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bu6moreka [IOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4yeckue 15 | bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKnX BelecTn
21 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK
00 oKcuagax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax 2 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 1 1 bubnuoreka [JOK
HEOPraHUYECKUX COEAUHEHUMN https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHTEIbHbIE pe€aKuuu



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubmorexa [IOK
' XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/7f41837¢c
Memnpene-eBa. CTpoeHue aroma
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIE PEAKITUN
Hroro no pazgeny 15 brmmorexa [TOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpemst 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KoaunuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 | bubnnorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. g | | bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHTOB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
) PYIHEL &-€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemMeHToB VA-rpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
) PYIHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
’ . PYIIBL. POt https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Wroro no pazgeny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmye CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueinue MeTaiuisl 1 X COSTUHEHUS 16 hitps://m.cdsoo.rw/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B Hajibl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
’ CliecTBa 1 Matep . https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorera [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxrmmonepHoe obmectBo «M3mnarenbctBo «lIpocBemnienue»
» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AxnunonepHoe o6mectBo «M3matensctBo «IIpocBenieHue»
METOJIUYECKHUE MATEPHUAJIBI JI51 YUUTEJIA

Xumus.8-9 k1. KoHTposbHbIE ¥ TpoBepOoUYHbIe paboThl K yueOHuKy O. C.
INabpuensna: yuednoe nmocodbue / O. C I'abpuensia u ap. - M.: [Ipoda, 2013
HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

NHTEPHET

bu6mnorexa IIOK
infourok.ru
nsportal.ru
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