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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIMIUU MPENnoAaBaHus y4eOHOTro nmpeaMera « XuMHus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE CoJiepKaHue,
MpEAyCMaTPUBAET PACIpPEIECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHHU, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE lieJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroiierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIMHCTBE MHPA, BAXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPrEeTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydyenune xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW JIesTeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOIbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B POpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaIOIINXCS;



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

JlanHbple HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormuecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00II€r0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XMMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 Inoaxoaa K €€ m3ydeHnro. CopeprkaHue CKIIAJIbIBACTCA U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX INPEICTABICHAN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelIcTaBleHUd 00 AIEKTPOJUTHYECKON UCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyTroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEW MPAKTUYECKOTO0 MPUMEHEHUS] U MOJy4CHUs
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XUMHUYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aloluid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYpBI.
3amaya y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUYCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIIEHUT MHMPOBO33PEHUECKOT0 XapakTepa, s3blka HayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWJ 0O€30MacHOTO OOpallleHus C BEIIEeCTBAMH B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeTOoJaM NO3HaHMs, (HOPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBHii, CIOCOOCTBYIOUIMX MPUOOPETEHUIO O0YHArOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3INYHbIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHATBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIEero MHUpa, WCIOJNB3YS 3HAHUS U OIBIT, NOJyYEHHBIC MPH HU3YUCHHUH
XMMHH, TPUMEHATh UX IMpPHU PEIIEHHH NpoOJieM B TOBCEJHEBHOM XU3HU U
TPYJIOBOM JESITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILEHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3710POBbsSI U OKPYKAIOIIEH MPUPOAHON CPEIbL;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX JMJI M3YyYEHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKAHUE OBYUYEHUSA

8 KVIACC

IlepBoHava/ibHbIE XMMUYECKHE TIOHATHS

[Ipenmer xumuun. Posb XMMUU B )KU3HHU YEJIOBEKAa. XUMHS B CUCTEME HaYK.
Tena u BemecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOaaxX MO3HAHMSA B XUMHHU. UHCTHIE BEIECTBA U CMECH.
CrniocoOnI pa3jeneHust cMecei.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE dJIEeMEHTbl. CHUMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CloKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. OTHOCHTENIbHAS aTOMHas Macca.
OtHOcuTENbHAs MOJIEKYJIsIpHAst Macca. MaccoBasi JoJisi XUMHUECKOTO 3JIEMEHTA B
COCINHCHUHU.



KomnuectBo Beniectsa. Moisb. MonsipHas macca. B3aumMocBsA3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMHUUYECKUX COCTUHEHUHN.

@u3NYEeCKUEe U XUMHUUYECKHUE SBICHUSA. XMMHUECKas peakuus U €€ MpU3HaKu.
3aKOH COXpaHEHMsI MacChl BEIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHYECKHUX peaKlnii (COeTUHEHHMS, Pa3I0KEHHs, 3aMeILICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaTopHBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOMCTB 00pa3l0OB HEOPraHUYECKUX BEIIECTB, HAOIOJCHUE
¢usnyeckux (TIaBI€HHWE BOCKA, TasHUE JIbJla, PAacTUpaHUE caxapa B CTYIIKE,
KUIICHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHU, NMPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJEHCTBHE MeNa C KUCIOTOMN) sABJICHUM, HAaOII0AeHIE U
ONMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJIEUCTBHE Kele3a ¢ pacTBopoM conu meau (ID),
U3y4YeHUE CIOCOOOB PA3JEJICHHS] CMECEH: C MOMOILIBI0 MAarHuTa, (UIBTPOBAHUE,
BbITIApUBaHUE, AUCTWLIAIUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKHU MMOBAPEHHOMN
CONMM, HaONIOAGHHE W  OMNHMCAHWE  PE3yJbTaTOB  IMPOBEACHUS  OIBITA,
WJUTFOCTPUPYIOLIErO0 3aKOH COXPAHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HECOPraHUYECKUX BELIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaoposn — 3J€MEHT U MpOCTOE
BenlecTBo. Haxoxxaenuwe kuciaopoga B HOpupoje, (uU3Hueckue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenune xucinopoaa. CrnocoObl
MOJIyYeHHUs] KUclopoAa B JabopaTOpuud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupojie. O30H — aJyIoTpoIHas MoAU(pUKALINS KUCIOPO/a.

TemnoBod »hdEKT XUMHUUECKOW pPEaKlud, TEPMOXUMUYECKHUE ypaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIuU. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOIO0 3(pdekTa, pazpylieHne 030HOBOTO CIOS.

Bopopon — snemMeHT u mpocrtoe BemecTBO. HaxoxxaeHue Bogopoaa B
npupone, (u3MUecKUe M XHUMUYECKHE CBOICTBA, NPUMEHEHHUE, CIOCOObI
noixyuyeHus. KucimoTsl u comnu.

Momnsipabiii 00BEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOIbl. Boma Kkak pactBoputesib. PacTBOpEI.
HacpllieHHbIE ¥ HEHACBIIIEHHBIE pPacTBOPBL. PacTBOPHMMOCTh BELIECTB B BOJIE.
MaccoBast 10J1s1 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IpupoJe U B KU3HU 4denoBeKka. KpyroBopor Boasl B IIpupoze.
3arps3HeHHne NpUPOAHBIX BoA. OXpaHa M OUMCTKA MPUPOJHBIX BOJ.



Knaccudukanus neopranmueckux coemuHennid. Oxcuzapl. Kmaccudukamms
OKCHUJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Duzmdeckue W XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHne OKCUI0B.

OcHnoBanusi. Knaccudukanuss ocHOBaHMI: WIENOYM W HEPACTBOPUMbIC
ocHOoBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMUYECKHE CBOWCTBa KHUCIOT. Psp axktuBHocTM metaiuioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. Homenknarypa cosieil. @U3ndyeckrue U XMMHUYECKHUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEIECICHUE CONECPKaHUS KUCIOPOAa B BO3AYyXE, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M W3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HHUKHOBEHUS W
MpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMKMCAHWE HX CBOWCTB, MOJYy4YEHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJICHHE O0pa3loB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPENEIEHHON
MacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIaMU
(HatpyeM ©  KajubllueM) (BO3MOXHO HCIOJIb30BAaHHE BHJICOMATEPUAIIOB),
uccieoBaHe  oOpa3IOB  HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJIOICHUE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IEJIOYEH,
u3ydeHue B3aumojieiictBus oxcuga menu (II) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KHCJIOT C MeTajulaMHW, pPEeakUWil HEUTpAIN3alnH, ITOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHUE OJIHOTO MeTajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 3aJlad Mo TeMme «BakHellne KiIacChl HEOPraHUYEeCKUX
COEIMHEHUI.

IHepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XUMHYECKas CBA3b.
OKMCANTEIBLHO-BOCCTAHOBHUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PHUKAIMM XUMHUYECKUX dJeMeHTOB. [loHsTHE O
IPYIIaxX CXOJHBIX DJIEMEHTOB (ILEJOYHBbIE U WIEJIOYHO3EMEIbHBIE METAJUIbI,
raJIOTeHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3ytoT aM()OTEpHBIE OKCUIBI
U TUAPOKCHUJIBI.



[lepnonnueckuit 3axoH. Ilepuoanueckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JJIMHHONEpUOAHAs  (HOPMBI
[lepnoguueckon cucteMbl Xumuyeckux smeMmeHToB 1. . MenneneeBa. 1lepuonst
u rpynmbl. DOU3nUecKUi CMBICH MOPSIKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepuomnueckonn cucremnl . M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxxeHuro B [lepuonnyeckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKHUX CBOMCTB IO IPYIIaM U IEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [leproandeckoil CHCTEMbI XUMHYECKHX
AJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckas cBs3b. KoBalleHTHas (ToJisipHass M HEMOJSIpHasl) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAsI CBS3b.

Crenenp  okucieHus.  OKHCIHATENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHN. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCUJA LHMHKA C pPACTBOPAMHM KHCJIOT M WIEJNOYEH, INPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUN
(ropeHue, peakluy pas3iokKeHHsl, COeITMHEHU).

Mesrcnpeomemmnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHHM B 8 KJlacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHH, SIBIAIOIIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHbIN (DAaKkT, runoresa, TeOpHs,
3aKOH, aHaJu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

duznka: marepusi, aTroM, OdJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
M30TOIIBI, PaAUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, SIUHULIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, CONHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBICE TOPOJIHI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC



BemecTBo U XMMHYECKasl peaKUMs

[lepnonnueckuit 3axoH. Ilepuoanueckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »>JIeMEHTOB B llepmoanueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BellecTBa: BHUJIBI XUMHUYECKOW CBSI3U. THUIBI KPUCTATTUYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKONW PEHIETKH U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBS3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanysa XuMAYeCKUX peakiuii Mo pa3audyHbIM MPU3HAKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3(deKkTy, 1o
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUUYECCKUE
YpPaBHEHHS.

[Tonsitue 0 ckopocTH Xxumudeckoil peakuuu. [lonstue 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue 0 xumuueckom paBHoBecun. DakTopHl,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUMU MU TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMM,  DJICKTPOHHBIN  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHOU peaKuuu. CocraBiienue YpPaBHEHUU
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHM C  HCIOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, aHnoHbl. MexaHu3M aucCOLMAllUM BELIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun noHHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkuii HOHHOTO OOMEeHa,
IOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM U COJel B CBeTE TMpPEACTaBICHUN 00 DIEKTPOIUTHUYECCKOM
nucconnanyu. KauecTBeHHbIE peakiiui Ha HOHBL. [IoHSATHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAJIOB W HeMeTaUioB (Tpadura m anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMu
OT BO3JICUCTBHUS PA3UYHBIX (PAKTOPOB, HCCIENOBAHUE AJIEKTPOIPOBOJIHOCTH
pacTBOpOB BEUIECTB, MpoLEecca AUCCOLNMALNM KHCIOT, WLIEIOYEed U COJIEH



(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIONINX ~ TNPHU3HAKA  TPOTEKAHWS  pEeakluid HOHHOTO  OoOMeHa
(oOpa3oBanme ocanka, BBIIEJICHHUE Tas3a, oOOpa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKLUN
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUs), pacliO3HABaHUE HEOPraHMYECKUX
BCIIECTB C TOMOINIBI0O KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJunibl 1 X cOeIMHEHUS

OOmast xapakTtepucTtuka rajoreHoB. OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MNpUMEpe XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETallaMH, Wieso4amu). XJIOpPOBOAOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, MOJYy4YEHHE, MpUMEHEHHUE. JlelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpraHW3M 4YesjoBeKa. BakHellne XJIopuabl U HUX
HaXOXKJEHUE B IPUPOJE.

OO6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHus. CTpoeHue W (hU3UYECKUE CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMUYecKrue cBoMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3NUecKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chnenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOco0a MOMY4YeHHMs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Conu CepHON KUCIOTHI, KAYECTBEHHAs peaKlMs Ha
cyabdar-uon. HaxoxeHue cepbl U €€ COEIMHEHHA B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COECIMHEHUSIMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpaHEHHE B MPHUPOJIE,
bu3nyeckue u XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, €ro
(bu3MYecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyuyeHrue U npuMeHenue. Cou aMMOHUS,
ux QU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpUuMeHeHHe. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYECCKUE
CBOMicTBa (0OIlIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoOpeHuil. XuMU4ecKoe 3arps3HeHNe OKPYKAIOIIEH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXKAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWMCTBA.



Oxcun dpocdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMHUIECKHUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.

OOmast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIepoja,  aUIOTPOIHBIC
MoAU(UKALIMKM, pPACHPOCTpaHEHUE B TNpuUpoje, (PU3MYECKHEe U XUMHUYECKUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
dusznyeckue W XUMHYECKHE CBOWCTBA, JCHCTBHE Ha J>KUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumoreza rnoGanbHOrO MOTEIUICHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (U3NYECKue U XMMHUYECKUE CBOICTBA,
NoJIydeHHUEe W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEIBCKOM
XO3SUCTBE.

[lepBoHaUaNIbHBIE TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTHIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
INPOJAYKThl UX MepepaloTku (OEH3MH), UX pPOJb B OBITY M IMPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
ponu B OKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTraHWYECKUX COEIMHEHUN.

KpeMHuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJYyYCHHE H
npuMmeHenue. CoenuHeHUs KpeMHus B mnpupoge. OOmue mnpencTtaBieHus o0
okcuzae kpemuaus (IV) u kpemuueBoii kucnore. CHIMKATBI, X UCIOJIb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30MacHOTO HMCMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MIOBCETHEBHON KU3HU.

Xumuueckuii IKCcnepumenm:

H3y4eHHe 00pa3Il0B HEOPTaHMYECKUX BEIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IIPOBEICHHE KAUECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB
WX TPOTEKAHMsS], OMBIThL, OTPAXKAIOIIHNE (PU3NYECKHE M XHUMHYECKHE CBOMCTBA
TaJIOTEHOB M MX COEJUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME C oOpa3lamu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXXKHO  HMCIOJIb30BaHHE
BHUJICOMATEPUAIIOB), HAOJIIOCHUE Tpollecca OOyTIIMBAaHUS caxapa MoJl IeUCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3Yy4YEHHE XUMHYECKHX CBOMCTB
pa30aBlIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKINK Ha CyIb(dar-
UMOH U HaOIoJieHHe MpH3HaKa e€ MpPOTEeKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
CBOMCTBaMHU a30Ta, ¢ochopa W HUX COSAUHCHHH (BO3MOXKHO HCIIOJIH30BAHUC
BHJIEOMATEpUAIIOB), oOpas3iiaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,



coOWpaHue, pacrno3HaBaHUE U H3YYCHUE CBOICTB aMMHaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-moH u n3ydeHne NMpUu3HAKOB
UX IPOTEKAaHMUsI, B3AMMOJAECHUCTBHE KOHLIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YECHHE MOZENEN
KPUCTAJUIMUECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHWCTBOM NPOTHBOTa3a, MOJydYeHHE, COOMpaHue, paclo3HaBaHUE M M3yUCHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CHUJIMKATHOM TMPOMBINUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO01mast xapakTepUCTHUKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosiokeHuss B llepuommueckor cucreme xumuyeckux diemeHtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MetayuioB. MeTtamnnyeckas CBSI3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HanpspKeHU MetamioB. Ouznueckue U XUMHUUYECKUE CBOMCTBA MeTaiioB. O01mue
CrocoObl ToNy4eHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amMThl UX OT Kopposuu. CruiaBel (CTaslb, YyTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME UX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (HA mpuMmepe HaTtpus u kaius). Okcumabl u
TUAPOKCHABI HaTpusd U Kanusa. [IpuMeHeHue MIeNOYHBIX METauIOB M HX
COCIVHEHNH.

[[lenoyno3emenbHble METAUIbI MarHuii MW KalblMH: IIOJIOXKECHHE B
Ilepronnueckoin cucreMe xumudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaxOXJAeHue B Ipupoae. Pu3zndeckre 1 XMMUUECKUE CBOMCTBA MarHus
U Kanblius. Baxueliue coequHEHUs Kbl (OKCHI, THUIPOKCHI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AlroMuHUN: TTo10)keHue B [lepronueckor cucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpO€HHE aToma, HaxOXJIeHUE B npupone. dusznueckne u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXKJIEHUE B mpupoac. Pusnmyeckue Hu
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, TuIpoKcuabl U conu xenesa (II) u xxenesza
(IIT), ux cocras, CBOICTBA U MOJTYyYECHHUE.

Xumuyeckuui IKCnepumenm:



O3HAKOMJIEHHE C oOpaslaMy METAUIOB W CIUIABOB, HMX (PU3HYECKUMHU
CBOMCTBAMH, W3yUYCHHE PE3yJbTaTOB  KOPPO3WHM  METALIOB  (BO3MOIXKHO
WCITOJIP30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KaJIblIU W HaATpUs C BOJOM (BO3MOKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3MOXHO  HCIIOJIB30BAHWE  BHUJACOMATECPHUATIOB), TPU3HAKOB  IPOTECKAHUS
KaueCTBCHHBIX PEAKIM HAa WMOHBI: MAarHWs, KaJIbIWs, aJIOMHUHHUS, ITUHKA, Kere3a
(I1) u xxenesza (II1), meau (I1), HaGmroAEHNE U OMHMCaHWE MIPOIIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THJIPOKCHUIA ATIOMUHUS
U THAPOKCH/IA IIUHKA, PEIIEHUE YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «Bakuenme
METaJUTBl M X COCTMHCHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa u maTepuansl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYCCKUX peaknuii B ObiTy. [lepBas momMoris mpu
XUMHUYECKUX 0JKOTaX M OTPABICHUSX.

XWMHYECKOE 3arps3HCHUE OKpYKaromiehd cpenbl (MpeaenbHas IOMmyCcTHMast
KOHIIeHTparus BemecTs, nainee — [1JIK). Poixs xumun B perieHrn 3KoJI0TrHueCcKuxX
npo0em.

Xumuueckuii IKCnepumMeHm:

U3yueHHe oOpaslloB MaTepUaJiOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3yYeHUH XUMHH B 9 Kiacce
OCYIICCTBJISICTCS Yepe3 WCIONb30BaHWE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWs, aHallu3, CHHTE3, KIacCH(PUKANMs, TEPUOTUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBJICHUE, MapHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

duszuka: marepus, aTroM, OdJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
W30TOTBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYECKUN 3apsiy, MPOBOJIHUKH,
MOJTYNIPOBOJHUKH, JUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, T'a3, PaCTBOP, PAaCTBOPUMOCTb, KpUCTAJUTHUCCKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunTes, npixanwe, Ouocdepa, PKOCHUCTEMA, MHUHEPATHLHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
TIOJIE3HBIE HCKOTIAEMBbIE, TOTLTUBO, BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUS IMPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsST XUMHUU B €IUHCTBE Y4yeOHOU U
BOCHIUTATEJILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJIUITMOHHBIMU POCCUNCKUMHU



COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CHOCOOCTBYIOT IIpoOIleccam
CaMOITO3HAHUS, CAMOPAa3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE ~ pE3yNbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBAaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTprmoTH4eCcKOro BOCIMTAHUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIIbTYPHOMY, HCTOPUUECKOMY
U HAYYHOMY HACJEIUI0, TTOHUMAHHS 3HAYECHUS XUMHUYECKON HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOW HH(pOpMaIei o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSX 00 yCTPOUCTBE MUPaA U OOIIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTHUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JEATEeIIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM JEATEIBHOCTH MpU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX POEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Yy4EOHOU NESITEIBbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TIOBEJEHHWE M TIOCTYNKH CBOUX TOBApUILEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHHUA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEakiMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBJISIOIIUE
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsSI IPUPOJIbI, B3aUMOCBS3SIX YEIIOBEKa C
MPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHBBI, HAMPABJICHHBIC HA TMOJIyYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJMMBIE i OOBSICHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIMOHHON M YUTATENbCKOW KYJBTYpPHI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNHBIMA TEXHUYECKUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

HHTEpeC K OOYyYEHHIO M TIO03HAHMIO, JHO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHHIO, TPOEKTHOM H  HCCIIEIOBATEIHCKON
JeATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEUIIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbSI:



OCO3HAHHUE IIEHHOCTU KHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCICICTBUNA W
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTH COOJIOJEHUST TpaBWI OE30MaCHOCTH TMPU  OOpaIllEHUU C
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

WHTEpEC K MPaKTHIECKOMY U3y4eHHUI0 TTpodeccuii U Tpya pa3IndHOro Poja,
yBaXEHUE K TPYAYy U pe3ysibTaTaMmM TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUs MPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTHENTHON TPOo(heCCHOHATBFHOM ACATENHPHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) PK0JIOrHYeCcKOro BOCIIMTaHUS

HKOJIOTMYECKH 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOUYHHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUS, MIOHUMAaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHMYECKOMY 370pOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPH M3YYCHHH XUMUH, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEIOH, /I TTOBBIILICHUS
YPOBHSI ~ DKOJIOTUYECKOW  KYJBTYphl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOMN TTPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wMeranmpeaMeTHBIX pPE3yIbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpeAMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MpeAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHOMN
HAyYHOW KapTHUHE MHpA, U YHUBEpPCAJIbHBIC yUeOHbIE EUCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, PETyJISATHBHBIE), KOTOpblE OOecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

ba3oBble 1ornueckue aAecTBu:



YMEHUSI HWCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX MOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), HUCIIOIH30BAThH
TOHSTHS JIJIs1 OOBSICHEHHS OTJCNIBHBIX ()aKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUU IS KJIACCU(PUKAINNA XUMHUYECKUX BEIIECTB M XMMHUYECKHX pEaKIni,
yCTaHABIMBATh MPUIMHHO-CIICACTBEHHBIC CBS3UM MEXAY OOBCKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIE, NCTYKTUBHBIC, 10 aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS;

YMEHHE TIPUMEHATh B TMIPOIECCe TMO3HAHUS TMOHATHS (TIPEeIMETHBIE U
MeTanpeIMETHBIC), CAMBOJINYECKIE (3HAKOBBIC) MOJIEIH, UCTIOIh3yEMbIEe B XUMUH,
peoOpa3oBEIBATh MHPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC MPEACTABICHUS —
XUMUYECKANA 3HAK (CMMBOJ dJEMEHTa), XUMHuueckas ¢opMyna W ypaBHEHUE
XUMHUYECKON peaKIuu — MpU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3314, C YUETOM
ATUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIICCTBEHHbIE
MIPU3HAKN M3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEaKIIUH,
BBISIBIIATH  OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble ucciaeaoBarebCKue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, a TakKKe B KAa4eCTBE OCHOBBI I (POPMUPOBAHUS THIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BHICKAa3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHNE ONbITa M0 IUIAHUPOBAHUIO, OpPraHU3AIMU W TPOBEJICHUIO
YYCHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 PE3yNbTar, (OPMYITHUPOBATH 0000IIECHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATH OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, TOJYyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO M
HEJIOCTOBEPHYIO MH(DOPMAITHIO;

yMEHUE TPUMEHSATh Pa3IUYHbIE METOJbl U 3aMpOChl MPU TOWCKE U OTOOpE
uHQOpPMAIMU W COOTBETCTBYIONINX JAHHBIX, HEOOXOIUMBIX JJIsS BBITOJTHCHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICAEHHOTO THIIA, IPHOOPETCHHUE OTBbITA B
0o0JaCTH  WCTOJIB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpO aKTUBHOTO MCIIOIB30BAHUSI PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMY TIpeacTaBieHus] HHPOpMAIUU U



WUTIOCTPUPOBATh peEIlaeMble 3a/aydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpauku U UX KOMOWHAIUSIMU;

YMEHHE HCIIOJIb30BaTh M AaHANM3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOM
CpE/IB.

KoMMyHuKaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS:

YMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Juajora W (WIM) JIHUCKYCCHH) TIO
CyLIECTBY  OOCyXJaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/I0KEHHOM 3a1auH;

YMEHHSI ~ TPEJCTaBIATh  TMOJYYCHHBIE  Pe3yJbTaThl  MMO3HABATEIBHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEPUMEHTa (Ja00paTOpHOTO OMbITA,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  JEATENBHOCTH  TPH  PEIICHUU
BO3HUKAIOIMIKUX TPOOJIEeM Ha OCHOBE yu€Ta OOIIMX HWHTEPECOB M COTIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIMUHAIUSA
COBMECTHBIX JICUCTBUH, OIpelNeJIeHHEe KpPUTEpPUEB IO OLIEHKE KauyecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryjisiTUBHBbIE YHUBepPCAJbHbIEe YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTENbHO OINPENENATh LENU JEATEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeILHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusT yUeOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WU KOPPEKTUPOBATH
MPEUVIOKEHHBIM  AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLIEHUBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPEIJIaraéMble B YCIIOBUU 3aJaHUI.

IMMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
NEHCTBUI, BHIBI JEATEIBHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIIpEeTaliy, NPeoOpa3oBaHUI0O W TMPUMEHEHHIO B PA3IMUYHBIX YYEOHBIX |
HOBBIX CUTYaIUsX.

K xoHniy oOyuenus B 8 kjacce npegMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:



PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHUH: aTOM, MOJIEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omIHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpPHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS peakiuil: peakiuu
COCIVMHEHUSA, PEAKIMU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIIMH, TEII0BOM 3P (DEKT peakiiui,
AIpO aToOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOUTalb, PaIUyC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MaccoBas J0Ji1 BEIEeCTBa
(MporeHTHAsE KOHILIEHTpAIUs) B PacCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OTIPEJIENISTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbica llepuogmueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTaapo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢dopmy [lepuoamueckoii
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», Maneie 1
OOJbIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuomuueckass cucteMa XuMHUYeckux dyemeHToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij slpa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, M0 TETIOBOMY (D PeKTy);



XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

MPUMEHSITh OCHOBHBIC OIEpPAlMM MBICIUTENBHON AEATENbHOCTA — aHaJU3
W CUHTE3, CpaBHEHHE, 000OIICHHME, CHCTeMAaTH3aIlnio, KIIacCU(PHUKAIIUIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — MJI1 U3Y4YEHUSI CBOWCTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHI, €CTECTBEHHO-HAY4YHbIE METObI
MO3HAHUSI — HaOJIOJICHUE, W3MEpPEHUEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN );

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM W
7abopaTOpHbIM  000pY/IOBaHHMEM, a TaKXKe IMpaBUiiaM OOpalleHus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKLUMSMU 10 BBINOJHEHHUIO
7a00pAaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOHPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IJIAHUPOBAaTh M MPOBOAUTH  XHUMHUYECKHE  AKCHEPUMEHTHI IO
pacIrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIbIO MHIUKATOPOB
(;rakmyc, dheHondraiend, METUIOPAHXK U JIPYTHUE).

K xoHiy o0yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX [OHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHHWOH, NIPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKas peaKkusi, XUMUYECKasi CBA3b, TEIJIOBOU 3P(DEKT
peakuuu, MOJb, MOJISIpDHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHUMble U
HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHME W  BOCCTaHOBIICHHUE,
aJJIOTpONus, aM(pOTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJICHTHAsi, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass PEIIETKa, KOPpO3Us METAILIOB,



CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, MpeAeiabHO O0MyCcTUMast
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (opMy
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENICNIATh BAJIGHTHOCTD U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢dopmyrnaMm, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, MOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep Cpeasl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHHUE: OIKCHIBATH U XapaKTepu30BaTh
Tabnuynyo (opmy Ilepuogmdyeckoil CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynma)y U «modooyHas
noarpymnmna (b-rpynma)», maneie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYEHUs, KOTOpbIE HMEIOTCS B TIEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpesielieHie HUX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YHUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEII[ECTB, MO TEMIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEU(DPUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNUCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBJISAITh YPAaBHEHUS DJEKTPOJIUTHYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO
oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBA3U MEK/y BEUIECTBAMU PA3JIMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OalaHCca ATUX PEAKIINA;



IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXKHOCTH TPOTEKAaHUS XUMHUYECKHX MPEBPALICHUN B pa3IMuHbIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOrO JJIeMEeHTa 1o (dopmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIIHH;

coOMoaTh  MpaBWia  MOJIb30BAHUA  XUMHYECKOW  TOCYAOH |
1abopatopHbIM 00OpyJOBaHHWEM, a Takke TMpaBuia oOpamieHus ¢
BEIICCTBAMH B COOTBETCTBUM C WHCTPYKIHUSIMH TI0 BBITOJHEHHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYyYEHUI0O U COOMpPaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKHUCIIOTO Ta3a);

OPOBOJAUTh  pEaKUUH, MOATBEPKAAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: PAcHO3HABATh OIBITHBIM MYTEM XJIOPHUI-, OpOMUJ-,
MoaMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHBl AMMOHHUSI U MOHBI M3YYECHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJ/IHBIX PacTBOpaxX HEOPTaHMUECKUX BEIIECTB;

IPUMEHATH OCHOBHBIE ONEPALMN MBICIUTEIBHON EATEIbHOCTU — aHAJIN3
U CHHTE3, CpaBHEHHE, OOO0OIIEeHNe, CHUCTEMATU3alllI0, BbISBICHHUE
NPUYUHHO-CIEICTBEHHBIX CBSA3€M — /I M3YYCHHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIMii, €CTeCTBEHHO-HAyYHbIE METOJbl TIO3HAHUSI —
HaOJII0JIEHUE, U3MEPEHHUE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.eds00.ru/YNVIX660G
MPaKTUYECKOU JeATEIbHOCTH
YyeJloBeKa
BemectBa 1 xummnueckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peakuuu
Hroro no pazneny 20
Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosayx. Kucnopona. [Tonsarue
2.1 X poA 6 https://m.edsoo.ru/DSBORTY30
00 okcumax
Bonopoa. Ionstue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Boga. PactBopsl. [Tonsitue 06
2.3 g P 5 1 1 https://m.edsoo.ru/M131SKJBM
OCHOBaHUSIX
OCHOBHBIE KJIaCChI
2.4 . 11 1 1 https://m.edsoo.ru/0TSASMOWT
HEOPTaHWYECKUX COCTMHCHUI
Hroro no pazneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.




Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€aKkIuu

Ilepronnueckuii 3aKOH U
IIepuoanueckas cucrema
3.1 XUMHUUYECKUX 3jieMeHToB J[. 1. 7
MenneneeBa. CtpoeHue
aToma

https://m.edsoo.ru/TCBJBVWEZ

XUMHUYECKas CBI3b.
3.2 OKHUCIIUTENBHO- 8 2
BOCCTAaHOBUTEJIbHBIC PEAKITUU

https://m.edsoo.ru/F6AOASDPF

Hroro no pazueny 15

https://m.edsoo.ru/LRYWBJPES

PesepBHOE Bpems 3

https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 08 >




9 KUIIACC

KosauuyectBo 4yacos
HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne i/ Konrpouabneie | IIpakTuyeckue
NPOrpaMMmsbl Bcero o0pa3oBaTe/IbHbIE PeCypPChl
padoThI padoThI
Pa3zgea 1. BemmecTBo U XUuMH4YeCKHe peaKkuu
[ToBTOpenue u yriuyonenue 3HaHUN
1.1 b Yy 5 1 https://m.edsoo.rt/EQETUT35Z
OCHOBHBIX Pa3zeioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
1.2 N 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DNEKTPOIUTHYECKAsT JUCCOLUALM.
1.3 P g Hat 8 1 1 https://m.edsoo.ru/KODURS0OVV
XVMHYECKUE PEAKLIUK B pacTBOpax
Hroro no paszneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.1 = P P 4 1 https://m.edsoo.ru/ZTN1F700I
anemeHToB VIIA-rpynmsl. ['anorenst
OO11ast XapaKTepUCTHKA XUMHYECKUX
22 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COEIMHEHUs
OO61mas xapakTepUCTHKa XUMUYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUI U UX COEANHEHUS
Uroro no pazgeny 25




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO011re cBOIMCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJS
3.2 Baxkneiime MeTajuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Pasznea 4. Xumus U OKpysKaomas cpeaa
BemectBa 1 MmaTepuansl B )KU3HU
4.1 3 https://m.edsoo.ru/TFNBWEF7Y
yeJIoBeEKa
Hroro no pazueny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacos
Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka Kontpoububie | I[IpakTnueckue
n/n Bcero u3ydyeHusi ~ o0pa3oBaTesIbHbIE PeCypChl
padoThI padoThI
1 [Ipenmer xumumu. 1 https://m.edsoo.ru/L62DS2CZR
[TonsiTre 0 MeTOIaX MO3HAHUS B
2 1 https://m.edsoo.ru/9ZJAEW050
XUMHUHI
[TpakTuueckas padorta Ne 1
«IIpaBuna paboThl B 1abopaTopuu
3 p . p patop 1 https://m.edsoo.ru/LSEW4353D
U IpuéMbI 0OpaleHus ¢
71a00paTOPHBIM 000PYIOBAaHUEM
YucTtele BemecTBa U CMECH.
4 VCTPIC BELIECTRA 1 eMeeH. 1 https://m.edsoo.r/6TME21FW8
Cnioco0wI paznieneHust cMecei
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LS5MCRY
OUYMCTKH TOBApEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJTBI 1 https://m.edsoo.ru/BLS04WTBS8
XUMHUYECKUE JIEMEHTHI. 3HAKU
7 (CHMBOJIBI) XMMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
AJIEMEHTOB
8 IIpocThle U cnoxHBIE BELECTBA 1 https://m.edsoo.ru/DXJBSTI9S
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MOCTOSHCTBA COCTaBa
emectB. X eckas o a.
jo | Peuwects. Xumireckas Gopuy: 1 https:/m.edsoo.ru/IMCA96EX6

BanedTHOCTL aTOMOB
XAMHUYECKUX DJIIEMEHTOB




11

OTtHocuTenbHAs AaTOMHAs Macca.
OTtHocuTeNbHASI MOJIEKYJISIPHAS
macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCAUHEHUH

https://m.edsoo.ru/GHV58QOMVE

13

KonnuecTtBo BemecrBa. Mob.
MounsipHas macca

https://m.edsoo.ru/368UNL5Y2

14

Ddu3znyecKkrue U XUMHUYECKIE
siBIIeHUS. XUMHYECKas peaKknuus

https://m.edsoo.ru/YZMES6ATH

15

HpI/I3HaKI/I " YCJIOBUA NPOTCKaHUA
XUMHNYCCKUX peaKHI/Iﬁ

https://m.edsoo.ru/N6DVNIKQS5

16

3aKOH COXpaHEHUsI MacChl
BEIECTB. XUMHUYECKUE
ypaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brpluncienus Koau4yecTBa, MacChl
BEILECTBA [10 YPABHEHUAM
XUMUYECKHUX PEaKLUn

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanus XuMHuecKux
peakiuit (CoeTnHeHus,
pa3oKeHus, 3aMeIICHHUs,
obMmeHa)

https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHnukiIoneauct. O0o0IEeHne
CUCTEMATH3AaLUs 3HAHUN

https://m.edsoo.ru/PIWARH3AB

20

KonTponbnas padota Nel o teme
«BemecTBa 1 XMMHUYECKHE
peakuumn»

https://m.edsoo.ru/ON62SNERU

21

Bo3agyx — cMmech rasos.

https://m.edsoo.ru/XONONRN1P




duznueckre 1 XUMUYECKUE

22 . https://m.edsoo.ru/FBS1JRKMB
CBOICTBa KUCIIOpOAA

23 [IpumeneHnue kucnopoaa https://m.edsoo.ru/VIWB6A2RD
Tennosoit 3pdex ecKoi

24 TI10BOH SHEKT XMMUTECKOI https://m.edsoo.r/PNMKIZHKX
peakuuu
TormmBo (HedTh, yroib 1 METaH).

25 3arpsizHeHue BO3AyXa, CIIOCOOBI https://m.edsoo.ru/USNY5UUW?2
€ro TPeOTBPAIICHUS
[IpakTuueckast padora Ne 3 o

11 3]

26 TEME (CLOJYHCHUC H CODHpAaHie https://m.edsoo.ru/5516UHX3R
KHCJIOPO/Ia, H3yYCHUE €T
CBOMCTB»
Boaopoa — ameMeHT 1 IpocToe

27 BemlecTBO. HaxoxxneHue B https://m.edsoo.ru/WD392ACWB
npupojie
(6h)

28 HiﬂquKHe M XHMHRECKHC https://m.edsoo.ru/0SZ28459R
CBOICTBa BOJIOpO/IA.

29 ITousaTHe 0 KHUCIIOTax U COMIIX https://m.edsoo.ru/TMWNIVC43
C §)

30 TOCODBE HOMYHCHHA BOAOPOa B https://m.eds00.ru/COTO9UCIP
naboparopuu
[TpaxTiueckas padborta Ne 4 o

11 §)

31 TeME (L IONYHEHHe 1 cobuparie https://m.eds0o.ru/SS3WAX33K
BOJIOPOJIa, U3YICHHE €r0
CBOMCTB»
MosstpHEBI 00BEM ra30B. 3aK0H

32 P hitps://m.eds00.ru/M3KSO1QDQ
ABoraapo
B ciie 00BEMa, KOJIMYECTBA

33 PIMICICHILT ODBEMA, KOTHACCTE hitps://m.eds00.ru/MXGOY304M

BCIICCTBA ra3a 1o €ro u3BCCTHOMY




KOJIMYCCTBY BCUICCTBA UJIN
00bEMY

Beruucnenus 00bEMOB ra3oB 0o
YPaBHEHHUIO PEaKIIMU Ha OCHOBE

34 .. . https://m.edsoo.ru/9TQS8AXABY
3aKOHA 00BEMHBIX OTHOIIEHUI
rasoB
dusnueckue U XUMUYECKUE

35 o https://m.edsoo.ru/7AOGFZK4R
CBOMCTBA BOJIBI
CocraB ocHoBauuii. [Toustre 00

36 https://m.edsoo.ru/IXB2W6IVL
WHJIUKATOpax

37 Bopa kak pactBopuTENb. https://m.edsoo.ru/MKHXPOFH4
[TpakTiueckast pabota Ne 5 o
teme «IIpuroroBienure pacTBOPOB

38 . . . . https://m.edsoo.ru/ WXUKPAUOA
C OIpeAEIEHHON MacCOBOM J0JIEH
PacCTBOPEHHOIO BEILIECTBA»
KoutponsHaasa pabora Ne2 o reMe

39 p p https://m.edsoo.ru/IM7935DRY
«Kucnopoa. Bogopoxn. Boga»
Oxcunpl: cocTaB, Kiiaccudukamnus,

40 8 uran https://m.edsoo.ru/STESJINAY
HOMEHKJIaTypa
[Tony4yenue n XumMu4ecKue

41 CBOMCTBA KUCIIOTHBIX, OCHOBHBIX https://m.edsoo.ru/8JAZ9YWS2
1 aM(pOTEPHBIX OKCUJIOB
OcHOBaHUS: COCTaB,

42 https://m.edsoo.ru/5SU397HUSC
KJaccuukanms, HOMEHKJIATypa
IMonyuenue 1 XUMHUUECKHE

43 qu . https://m.edsoo.ru/GD9A28ROE
CBOMCTBAa OCHOBaHUU
KwucimoTsr: cocTas

44 ’ https://m.edsoo.ru/Q6U4WEBK7

KIIacCU(UKaIMs, HOMEHKIIaTypa




45

[Tonyuenue u xumuyeckue
CBOMCTBA KUCIIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI MOTYYCHHUS, XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/JSNUIMI9T]J

47

[IpakTuueckas padora Ne 6.
Pemrenne skcnepruMeHTATBHBIX
3a1a4 1mo reme «OCHOBHEIE
KJIACChl HEOPTaHMYECKUX
COEIUHEHUI))

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

48

['eneTnueckas CBA3b MEXKAY
KJIacCaMU HEOPraHUYECKUX
COEIMHEHUI

https://m.edsoo.ru/YDS6ZRE31

49

O00011eHNEe U CUCTEMATU3ALIS
3HAHUU

https://m.edsoo.ru/STBUOEEYN

50

KonTponsHnas padora Ne3 no teme
"OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCAUHECHU"

https://m.edsoo.ru/AFA7IDULD

51

[IepBble ONBITKH
KJIaCCU(PUKALUU XUMUYECKUX
JJIEMEHTOB.

https://m.edsoo.ru/COV3CC214

52

Ilepuoauueckuii 3aK0H U
[Tepuoanueckas cucrtema
XUMHYECKHX 3eMeHToB /1. H.
MenpeneeBa

https://m.edsoo.ru/X9F1NR3US8

53

[lepuonpl, rpymel, HOATPYIIIBI

https://m.edsoo.ru/NOMWWIRXN

54

Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M3oTomnsl

https://m.edsoo.ru/IMUDOMRSH




55

CtpoeHue IEeKTPOHHBIX
000JI0Y€K aTOMOB AJIEMEHTOB
ITepuonnueckont cucremsr /. 1.
Menpeneena

https://m.edsoo.ru/T9SYNVEB2

56

XapakTepruCcTHKAa XUMUYECKOTO
3JIEMEHTA 110 €r0 MOJI0KESHHUIO B
ITepuoanueckoii cucreme /1. 1.
MenneneeBa

https://m.edsoo.ru/YIPO4OMDX

57

3nauenue [leproandeckoro
3aKOHAa JJI Pa3BUTHUS HAYKU U
npaktuku. JI. . MenaeneeB —
Y4€HBIN, IEAAror U rpaxJaHuH

https://m.edsoo.ru/SZD8XEOOP

58

PesepBHeIit ypok. O600IICHHE 1
cucTeMaTu3aIus 3HaHuH /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/ZCQTRPO8Y

59

KonTtponsHnas padora Ne4 o teme
«CTtpoenne aroma. XuMUUIeCKast
cBs3b» / Beepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/FTIZF99WF

60

SJ'ICI(TpOOTpI/II_IaTeJ'IBHOCTB aTOMOB
XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

HMonnas xumuueckas CBSI3b

https://m.edsoo.ru/3SY1RJKVI

62

KoBanenthas noJrsipHas
XUMHUYCCKas CBA3b

https://m.edsoo.ru/EOL3MT2AE

63

KoBanenthas HEMOoJIsIpHad
XUMHUYCCKas CBA3b

https://m.edsoo.ru/9Y VR3FUXI

64

CrerneHp OKHUCIECHUSI

https://m.edsoo.ru/RA6CVXM66




OKHUCITUTENBHO-

65 1 https://m.edsoo.1u/ZXNCA7DOZ
BOCCTAaHOBUTEIIbHBIE PEAKIIUU

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHeiit ypok. O600ICHHE U
cUCTEMATH3ALMs 3HAHUH 110 TEME

67 1 https://m.edsoo.ru/4RH7M35NF
«Ctpoenne aroma. XUMUYECKast
CBSI3bY
PesepBHrlil ypok. O0001I€HIE U

68 p P iH 1 https://m.edsoo.ru/7DNRBZ948
cucTeMaru3anus 3HaHuil
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
HU3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

[lepuoauueckuii 3aK0OH.
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHTOB /1. H.
MenneneeBa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKHX HJIEMEHTOB
MEPBBIX TPEX MEPUOLIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUIECKUX
BEILIECTB

https://m.edsoo.ru/WTOIWRA2Q

Bunpsl XuMu4uecKkoil CBSA3U U THIIEI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/UI4Y5CFRV

KonTtponbhnas pabora Nel o
teMme «IloBTOpEeHUE 1
yri1yOJieHre 3HaHUH OCHOBHBIX
pazzienoB Kypca 8 Kiaccay

https://m.edsoo.ru/J4X87ZN212

Knaccudukanus xumudeckux
peaxkiuii Mo pa3IuuHbIM
pU3HaAKaM

https://m.edsoo.ru/X8XAE7E2]

[Tonsatue o ckopoctu
XUMUYECKON pEeaKun

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

IToHATHE O XUMHUYECKOM
paBHOBECHH.

https://m.edsoo.ru/H4FH7NZNM




OKHUCITUTENBHO-
BOCCTAHOBUTCJILHBIC peaKI_II/II/I

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

10

Teopus 3NEKTPOIUTUYECKON
JUCCOLIMALIUY.

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

11

HoHHbIE ypaBHEHMS peakui

https://m.edsoo.ru/VN2SBIN1R

12

XHUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBaHHI B CBETE
npeCcTaBIeHu 00
AJIEKTPOJIUTUYECKON
JMCCOIaIN

https://m.edsoo.ru/SHH81YVXI

13

XHUMHUYEeCKHEe CBOMCTBA COJICH B
CBETe MpeACTaBICHUHN 00
3JICKTPOJIUTUYECKON
JIHCCOIHAIAN

https://m.edsoo.ru/ETD5QTS4G

14

ITonsaTHE O THIpONM3E CONEN

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

15

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTtuyeckas padora Ne 1.
«Pemenne 3xcriepuMeHTaIbHbIX
3a7au»

https://m.edsoo.ru/7VXTFH]T4

17

KonTponbnas padorta Ne2 o
TeMe «IEKTPOIUTHISCKAS
nucconranys. XuMU4ecKue
PEaKIuu B pacTBOPAX»

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

18

OO61mas xapakTepucTHKa
raJIOr€HOB. XUMHUYECKUE
CBOICTBa Ha MPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

19

Xnoposogopoa. CossiHast

https://m.edsoo.ru/CWVSHCD2M




KHCJI0Ta, XUMHYSCKHUE CBOIMCTBA,
MOJIy4YEHHE, MPUMEHECHHUE

20

[IpaxTuueckas padora Ne 2 o
teMe «lloydenue conssHon
KHUCJIOTBI, U3y4YECHHUE €€ CBOMCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

Borurcnenus o ypaBHEHUSIM
XUMHUYECKHX PEAKIIMH, €CIIN
OJIMH U3 PEarcHTOB JiaH B
HU30BITKE

https://m.edsoo.ru/4BISHO70F

22

OO011as xapakTepucTHKa
snemeHToB VIA-rpymnmsl

https://m.edsoo.ru/VMWKERSEP

23

AnoTponHbie MOIU(DUKAITIN
CepBI.

https://m.edsoo.ru/CX10EU8PO

24

CepoBoaopoi, CTpOEHHUE,
buznyecKre 1 XUMUYECKHE
CBOWCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcupel cepbl

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKOE 3arpsa3HEHUE
OKPYKaIOIIEH Cpebl
COCTMHCHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brruncnenne maccoBoi 1onu
BBIXOJ1a IIPOAYKTA peakIun

https://m.edsoo.ru/HSJE186WN

28

OO61mas xapakTepucTHKa
3J7IeMEHTOB V A-TpyYIIIBI.

https://m.edsoo.ru/ WAHRMB976

29

AMMHuak, ero ¢puznyeckue u
XUMHYECKHE CBOMCTBA,
MOJIy4YEHUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[IpaxTuueckas padora Ne 3 o

https://m.edsoo.ru/JORP641FJ




teMe «llomydenue ammuaka,
W3yYECHUE Er0 CBOMCTB»

31

A3oTHas KHCIO0Ta, €€
¢u3nvecKkrue 1 XUMHYECKHE
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

XUMHUYECKOE 3arpsiI3HEHNE
OKpY’KaroIllen cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

docdop.

https://m.eds0o0.ru/GDQJSO3WP

34

Hcnonb3oBanue pocharos B
KaueCTBE MHUHEPATbHBIX
ynoopeHuil. 3arps3HeHue
MIPUPOTHON cpebl pochaTamu

https://m.edsoo.ru/UAZ3HUG65V

35

VYrnepon, pacnpocTpaHEHUE B
npupoje, Gu3nYecKue u
XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yriaepoaa, ux
du3nvecKkre 1 XUMHIECKHIE
CBOMCTBA.

https://m.eds00.ru/OXQAPGNCF

37

VYroapHasg KUcioTa u €€ coJin

https://m.edsoo.ru/OHQHD6IPA

38

[TpaxTrueckast paborta Ne 4 o
teMe "llosrydeHue yrieknuciaoro
ra3za. KauectBeHHas peaknus Ha
KapOoHaT-HOH"

https://m.edso0o.ru/G2HZXQGCS

39

[TepBoHavanbHbIe MOHATHS 00
OpraHUYECKUX BEIECTBAX KAK O
COCIMHEHUSAX YIIIepoaa

https://m.edsoo.ru/30TIZ109Z

40

Kpemnuii u ero coenuuenus

https://m.edsoo.ru/75JXNHOI8




[IpaxkTuueckas padora Ne 5.
Pemenne skciepuMeHTAIBHBIX

41 .o https://m.edsoo.ru/O7ES8DOD7Z
3a71a4 10 TeMe «Bakuelmnine
HEMETAJIBI U UX COEIUHEHUI
KontponpsHnas padora Ne3 mo

42 TeMe «Baxuelnine HeMeTauibl U https://m.edsoo.ru/S85J9UGH?3
UX COEOUHEHUS
OO0m1as XxapakTepuCcTUKa

43 XUMHUYECKUX DIIEMEHTOB — https://m.edsoo.ru/XK1GYPCO1
METAJIOB.
XUMHAYECKHE CBOWCTBA

44 https://m.edsoo.ru/Z7YRNPAEW
METAJUIOB.

45 CriaBEL. https://m.edsoo.ru/G54GDQI2D

46 ITonsATHE O KOPPO3UU METAJUIOB https://m.edsoo.ru/4AFIGDOWOW

47 [[lenouyHbIe METATITBI https://m.edsoo.ru/X1B4BPUW?2
OKcuabl ¥ TUAPOKCUILI HATPUSA U

48 8 AP a p https://m.edsoo.ru/Q4DX0G3U9
Kaus

eJIOYHO3eMEIbHBIE METAILIBI —

49 i . . https://m.edsoo.ru/REOCDYO0K6
KaIbIIMA U Mardui
Baxueiimnme coequHeHUA

50 https://m.edsoo.ru/CJRO6CMZA
KabIIUS
O000I1IIeHNE U CUCTEMATU3ALHS

51 . https://m.eds0o.ru/OSPXGG1BE
3HAHWUN
JKEcTKOCTE BOIBI M CITIOCOOEI €€

52 https://m.edsoo.ru/ WEMBFTTTP
YCTpaHEHHS
[IpakTrueckas padora Ne 6 mo

53 TeMme "JKECTKOCTh BOIBI U https://m.edsoo.ru/NFIROKBS&J

METO/IbI €€ yCTpaHeHus "




54

AJTIOMAHAN

https://m.edsoo.ru/9ZJSRD1TV

55

AmdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCUIA

https://m.edsoo.ru/NISKIIOJ5

56

Kemneso

https://m.edsoo.ru/F20NJRS5SR

57

OKCI/II[BI, THUAPOKCUABI U COJIN
xenesa (I1) u sxenesa (11I)

https://m.edsoo.ru/IRTUBLAMP

58

O00011eHUE U CUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTrueckas padora Ne 7.
Pemienne skcnepuMeHTaIBHBIX
3a7a4 o TeMe «Bakaenmme
METaJUIBl U UX COCTMHCHUS

https://m.edsoo.ru/ZN7G0QSMX

60

Boruncnenus o ypaBHeHUAM
XUMUYECKHUX PEAKLUH, ECIIH
OJIMH U3 PEareHTOB JaH B
U30BITKE WU COAEPIKUT
npuMmecu. Berancienns
MacCOBOM JIOJIM BEIXOJIa
IIPOJIYKTa PEaKIIUH

https://m.edsoo.ru/AYD2HESIY

61

O00011eHNEe U CUCTEMATU3ALIS
3HAaHUHI

https://m.edsoo.ru/BSTOVTKOP

62

KonTponbhas padorta Ne4 no
TeMe «BaxHelnine MeTaisl 1
UX COEIUHEHUI

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

63

BemectBa u maTepuansl B
IIOBCEIHEBHON KU3HU YEJIOBEKA

https://m.edsoo.ru/OFI32JMT0

64

XUMHUYECKOE 3arpsi3HEHNE
OKPYKaroIleH cpebl

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




Ponp xumuu B perieHun

65 1 https://m.edsoo.ru/180Q203Y28
HKOJIOTHUECKUX MPOoOIIeM
PesepBHrlii ypok. O0001IEHIE U

66 p P iH 1 https://m.edsoo.ru/DT1BAS5U4
cUCTEMATH3aLMs 3HAHUN
PesepBHrlii ypok. O0001IEHNE U

67 p P iH 1 https://m.edsoo.ru/P52TJZNXV
cUCTEMATH3AaLMs 3HAHUN
PesepBHrlil ypok. O0001I€HIE U

68 p P iH 1 https://m.edsoo.ru/TMK36TJZG
CUCTEMATH3AaLMs 3HAHUN
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Asropckoii mporpammbl H.H. I'apsr « Xumus. Paboune nporpammel. [Ipeamernas muHus
yuebHukoB I'. E. Pynsutuca, @. I'. ®enpamana. 8—9 knaccsl» : mocodue Jijis yuurenei

obmeobpazoBat. opranm3zanuii / H. H. I'apa. — 2-e uza., gon. — M. : [IpocBenienue,
2013.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. IIpumepHOii MporpaMMbl OCHOBHOT'O 00IIET0 0Opa3oBaHusl MO0 XUMUU (0a30BbIii
ypoBeHb). (Xumusi. EcrectBo3nanue. Conepkanue oopazoBanus: COOpHUK HOPMATUBHO-
MIPaBOBBIX JOKYMEHTOB M METOJIMUECKUX MaTepuanoB. — M.: Benrana-I'pad, 2007.

2. Paboueii mporpaMmsbl o xumuu Juid 8-9 kinacca Ha 2016-2017 yueOHbli roa.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1. http://kurokam.ru/load/uchebniki_i_uchebnye_posobija/uchebniki/khimija_uchebnik_neo
rganicheskaja_khimija_8_klass_rudzitis_g_e_feldman_f_g/3-1-0-422

2. http://kurokam.ru/load/uchebniki_i_uchebnye_posobija/uchebniki/khimija_uchebnik_neorgani
cheskaja_khimija_9 klass_rudzitis_g e feldman_f g/3-1.
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