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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuU Oa€T TPEACTaBICHHE O LENAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE CoJiep>KaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, ONPEACISAET KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIUXCs, ONpeAe/sIeT BO3MOXKHOCTH —IpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUIIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
HKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEILCKUX YMEHHM, HEOOXOJMMBIX KakK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYarOIIUXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlaHHBIC HampaBjieHUS B OOYYECHHUHW XHMHH OOECHEUMBAIOTCS CHEIU(UKON
CoJIep)KaHMsl  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHCTEMBI IEPBOHAYAJIBHBIX IMOHSITHH XHUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX TOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 mojxoaa K €€ uzydeHuto. CojaepkaHue CKIIQIbIBACTCS U3 CUCTEMBbI
MOHSITUN O XUMHYECKOM DJIEMEHTE U BEIIECCTBE M CUCTEMBI ITOHIATUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3U;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckrue 3HAHUS PacCMaTPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BHUBAIOTCS MOCICAOBATEIILHO OT OJHOTO
YPOBHS K JPYrOMYy, BBITIOJHSAS (YHKIUM OOBSCHEHHS U IIPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buomnorus. 5-7 knacce» n «dusnka. 7 Kinacc.

[Ipy wu3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUCCKUX IOJIOKESHHM,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHEe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHON NI€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUIMX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYAIOIEr0 MHpA, MCIHOJIb3Ysl 3HAHUS W OMbBIT, MOJyYEHHbIE MPU H3YUYEHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JIEATENbHOCTH B LEISX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOGuis U HAmpaBICHHOCTH AAJbHEHIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENBHAas aTOMHas Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOH, MpaBuiIamMu paboThl B JJaOOpaTOpuu M
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKHX (TOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUE TUAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  NPOBENCHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoknenuwe kucimopoia B Tpupoae, (U3MUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucinopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemeHT m mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacebilieHHbIE M HEHACBIIIEHHBIE PacTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuueHuit. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3NMYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coneil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YyUYCHUE CBOMCTB KUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMocHCcTBIEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJAECHCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IIETIOUYECH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKHUX
COECTMHEHUI.

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

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuogHas ©  JUIMHHONEpUoAHas  (OpMbI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIXx 20 XUMHYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpymaM U Mepruoam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. IOHHAs CBSA3b.

Crenenbp  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3yueHHe OOpaslloB BEIIECTB META/VIOB U HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B § Kiacce
OCYILIECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, KiIaccu(uKaus, TMepUOJINIHOCTh, HAOIIOICHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHUYECKasl peaKUMs

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBMU C TIOJIOKCHUEM 3JIEMEHTOB B Illepuoandeckoit
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEOVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(dekTy, mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEaKIUM,  JJIGKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIMil C HUCIOJb30BAaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTaBICHUNA 00 JICKTPOJTUTHYCCKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHME BHUJCO MAaTEpUANIOB), TMPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3ioKeHUs, COSIUHEHMUsI), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHW3M YeJOBeKa. BaxkHeWlme XJIopuabl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUYECKUE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyroopot a3ora B mpupoe. AMMUak, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIlIME Kak TMpEJACTaBUTENSl Kiacca KUCIOT M CHelupUYEcKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aoTpornHele Moaupukammuu ¢Gocdopa, (uNUECKHUe M XMMHUYECKHE CBOWCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHBIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MpOOJeMBbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEIECTBAaX: KMpax, OeJKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeiine CTpouTenbHbIE MaTepualbl: KepamMHKa,



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

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAONIOJICHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeQUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha CyJbdar-
WOH W HaOI0JileHWEe TpHu3HaKa €€ MPOTeKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUTMYECKUX peIETOK anMasza, Trpadura, dyiiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YyYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHUE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepmommyeckor cucrteMe XuMHYecKHX daeMmeHTtoB JI. M.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CroCcOOBI TIONTydeHUs] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. 1. MenpaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumMudeckux aneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ10keHKE B [leproindeckoi cucTeMe XMuMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cuctemMe XuMHUYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMu METAUIOB M CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIbI, MPOLECCA TOPEHUS KeIe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Pons xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYULIECTBJISIETCS. 4YEpe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAay4HOT'0 IIUKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, Kilaccupukalusa, MNEePUOAUYHOCTb, HAOIIOICHHE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PaAUOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUH 3apsij, NPOBOJHUKH,
NOJIyIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixanue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JIuyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KHU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U 0OIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TMPH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE H TIOCTYIIKM CBOHUX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH WM COCTaBIAIOLINE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOil, MOOCTYIHBIMU TEXHHUUYECKHMMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypEeHHUS),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTamM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCCUOHATBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CylIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3JI0POBOI0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHHE MHPA, U YHUBEpPCAJIbHbIC YUCOHBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHS HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TPOIECCEe TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJI DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsl JIUTEpaTypa XHUMHUYECKOTO COJEPKAHUS, CIPABOYHbBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3aa4 ONpeneEHHOro THIIA, MPUOOPETEHHUE OTbITa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANEHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHON 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a60paTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMBbD», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMeTHBIX pPE3yJbTAaTOB IO OCBOCHHIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpHpEeTalny,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBAaTh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIM 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOM (P (HEKT peakiumy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuyHyr ¢opmy I[lepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomnueckass cucTeMa XuMHYECKHX dyemeHToB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JOJII0 XHMHUYECKOTO »dJieMeHTa 1o ¢opmMmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TPUYHUHHO--CIICJCTBEHHBIX CBS3€H — JJISi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTOpHbIM 000pYy/IOBaHHMEM, a TakKe TMpaBHIaM OOpalIeHHs] C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHUI:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsi, XUMUIECKasi CBSI3b, TETIIOBOU A (DHEKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
koHuentpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BAJIGHTHOCTD U CTENIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHYECKOU dopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pa3ivyuath TMOHSTHS «rJaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME W CleuuPUUYecKne XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCJIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYECHHUIO H COOMPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Pa3znen nudpoBLIe
Tema ypoka Kontpoabnbie IIpakTuueckue op
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
XUMHUA — BaKHas [Ipenmer xumuu. Ponbs xumuun
1 o0JracTe B JKU3HHU 4ejIoBeKa. Tena u 1 0 0 bubmiorexa IJOK
’ https://m.edsoo.ru/ff0d210c
€CTECTBO3HAHUS U BEIIECTBA
5 IPAKTHYECKOH ITongarue o MeToIax MO3HAHUI 1 0 0 bu6mmoreka [IOK
ACATCIIbHOCTH B XMMUH https://m.edsoo.ru/ff0d227e
Helnosexa IpakTuaeckas pabora Ne 1
«IIpaBuna paboTsl B
3 J1a00PaTOPUU U IPUEMBI 1 0 1 Bubmorexa HOK
patop p https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1abopaTOpHBIM
000py0BaHUEMY
4 YucTele BemecTBa U CMECH. 1 0 0 bu6mmorexa [IOK
Cnioco0nI paznieneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha 1 0 1 bubnunoreka [JOK
IIpUMEPE OYUCTKH ITOBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
BemecTtBa u bubmuorexa [JOK
6 ATOMBI 1 MOIEKYJIbI 1 0 0
XUMHUYECKHE Y https://m.edsoo.ru/ff0d2a6c¢c
peakuuu XUMHYECKHE dIIEMEHTEI. 3HAKU
bu6mmoreka [JOK
7 (CHMBOJIBI) XUMHYECKUX 1 0 0

3JICMCHTOB

https://m.edsoo.ru/ff0d2be8




10

11

12

13

14

15

16

17

[Ipocteie U cnoxHbIE bubmumorexa [IOK
BEILECTBA https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE bubnnoreka [HOK

y4eHHUE

3aKOH MMOCTOSIHCTBA COCTaBa
BelIeCTB. XUMHUYECKast
dopmyna. BaneHTHOCTD
ATOMOB XUMHUYECKHUX
9JIEMEHTOB

OTHOCHUTENLHAA aTOMHAas
Macca. OTHOCHTENILHAs
MOJICKYJISIpHAd Macca

MaccoBas 101 XUMHYECKOTO
JJICMCHTA B COCINHCHHNHN

https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmuorexa [JOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

KomnuectBo BemecTsa. Moib.

Momnspaas macca

dusnyueckue U XUMUYECKHe
SBJICHUS. XUMHUYecKast
peakuus

[Tpu3Haku U ycnoBus

MPOTEKAHUS XUMUYECKHUX
peakuuin

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3al6

3aKOH COXpaHEHHS MacChl
BEILECTB. XUMHUECKUE
ypaBHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3b88

Brramciaenus konuyuecTsa,
MacChl BEIIECTBA I10
YPaBHEHUSAM XUMUYECKUX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708




peaKkuuit

Knaccudukanmst XauMuaeckux
peakiuit (coequHeHus,

bu6mmoreka [IOK

18 pa30KeHUs, 3aMELIEHUS], https://m.edsoo.ru/ff0d3f34
o0MeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIuKIonegucT. O0o0IIEHNE Bubmorexa ITOK
. https://m.edsoo.ru/ff0d40c4
Y CUCTEMaTH3aIlus 3HAaHUI
KonTponbnas pabora Nel no
20 TeMme «Berecrsa u bubnmorexa LOK
https://m.edso00.ru/ff0d4290
XUMHUYECKHE PEaKIIUN»
[Iepnoanueckuit IIepBble monBITKH
21 3aKOH U KJacCU(PUKALUN XUMUYECKUX bubnuorexa [JOK
[Tepunonuueckas yeMeHToB. [loHsTe o https://m.edsoo.ru/00ad9ffa
cucreMa IpyIIax CXOAHBIX AJE€MEHTOB
XUMHAYCCKUX [Tepuonnueckuii 3aKOH U
” anemenTos J1. M. Ilepronudeckas cucTeMa Bubnuoreka 1JOK
Menzene-esa. XAMUYECKUX deMeHToB /1. U. https://m.edsoo.ru/00ada52c
Crpoenue aToma MeHzneneesa
93 [lepuonsl, rpynmnsl, bubnuoreka [IOK
MOATPYTIIIBI https://m.edsoo.ru/00ada52c
24 Crpoenue atomoB. CocTas bubnmoreka [JOK
aTOMHBIX saep. M3orormsl https://m.edsoo.ru/00ada342
CtpoeHnue 371eKTPOHHBIX
o5 000JI0YeK aTOMOB 3JIEMEHTOB bubnnorexa [JOK
[Tepuoanueckoit cucremsl /. https://m.edsoo.ru/00ada6bc
N. Menneneesa
26 XapakTeprucTuka XMMHYECKOTO bubnnorexka [JOK




9JIEMEHTA 110 €r0 MOJI0KEHUIO
B [lepnoaunueckoii cucreme /1.
. Menneneena

https://m.edsoo.ru/00ada824

3nauenue [lepuonnyeckoro
3aKOHA Ul pa3BUTHUS HAYKHU U

bubmuoreka [JOK
27 HpaKT_I,/IKH;I[“ 1. Mennerees https://m.edsogru/OOada96e
— yu€HBIH, Iearor u
rpaKIaHUH
28 AJIMUHUCTpAaTUBHAsA
KOHTpOJIbHas paboTa
Xumuueckas DIEeKTPOOTPULIATEILHOCTh
29 CBSI3b aTOMOB XHMHYECKHUX bubmorexa HOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bubmuoreka [JOK
30 Hommast xummeckas cassp https://m.edsoo.ru/00adac34
31 KoBanenTHas nonsipHas bubnuoreka [IOK
XUMHUYECKasl CBS3b https://m.edsoo.ru/00adaab8
39 KoBanentHas nenonsipuas bubnuotexa [JOK
XUMHUYECKasl CBS3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
33 Creners oxHCieHuA https://m.edsoo.ru/00adae28
Bosnayx. Bo3gyx — cMech razos.
34 Kucnopon. Cocras Bo3ayxa. Kucinopog — bubnuotexa [JOK
ITousatme 00 3JIEMEHT U TIPOCTOE BEMIECTBO. https://m.edsoo.ru/ff0d448e
OKCcHAaX O3o0H
®dusnyecKkue 1 XUMHIECKHE
. bubmuorexa [JOK
35 CBOMCTBA KHCJIOPO/Ia (peaKkIuu

OKHUCIICHUS, TOPEHHE).

https://m.edsoo.ru/ff0d4614




36

37

38

39

40

41

42

43

44

Bonopon.
ITonsaTHE O
KHUCJIOTaX U COJISAX

TTonsaTue 00 oxcugax

Crioco0b! mory4eHust
KHCIIOpPO/Ia B JIA0OPATOPUU U
MMPOMBIINIJICHHOCTH.
[IpumeneHnue kucnopoaa

Tennooii a3 dexr
XUMHYECKON peaKIui,
MOHSITHE O TEPMOXUMHUIESCKOM
YpaBHEHHH, YK30- U
SHIOTEPMHUUYECKUX PEAKITUIX

TomnuBo (HedTh, Yroib U
MeTaH). 3arpsi3HEHUE BO3/1yXa,
CIOCOOBI €ro MpPeAoTBpallECHUs

[TpakTuueckast pabota Ne 3 o
teme «[lomydyenue u
coOupaHHe KHCIOpO/a,
U3YYEHHE €r0 CBOMCTB»
Bonopon — sneMeHT u
IIPOCTOE BELIECTBO.
Haxoxzaenue B nmpupoje

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

duznueckre 1 XUMUUECKHE
CBOICTBa BOJIOPO/IA.
[Ipumenenue Bogopona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

[TousaTre 0 KUCIOTaX U COIAX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d50d2

CniocoObI nosy4eHus
BOJIOpPO/Ia B TaOOpaTopuu

[IpakTuueckas padora Ne 4 o

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK




teMe «llonydenue u
cobupaHue BO0po/a,
U3Y4YECHHE €r0 CBOUCTBY»

https://m.edsoo.ru/ff0d4f42

MomnsipHblii 00BEM Ta30B.

bu6mmoreka [IOK

> 3akoH ABorazpo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béma,
46 KOJIMYECTBA BEIICCTBA I'a3a I10 bubnuoreka [JOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BELIECTBA UIIH 00bEMY
Brruucienus 00bEMOB razoB
47 10 YPAaBHEHUIO PEAKIMHU Ha bubmnoreka [JOK
OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH ra30B
48 Du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
49 Bona. PactBopsl. CocraB ocHoBauuii. ITousarue bu6mmorexa [IOK
[TonsTre 06 00 MHAMKaTOpax https://m.edsoo.ru/ff0d59e2
OCHOBaHHAX Bona kak pactBopuTe®.
Hackbiiennbie u
50 HEHACHIIIICHHBIE PAaCTBOPHI. bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
MaccoBas 1o BelecTBa B
pactBope
[IpaxTuueckas padora Ne 5 o
teMe «lIpurorosinenue
51 pacTBOPOB C OMpeAeIEHHON bubmmorexa [JOK
= N https://m.edsoo.ru/ff0d5eba
MaccoBOU aoJei
PpacTBOPEHHOTO BEIIECTBA
52 Kontponbnas pabora Ne2 mo bubmorexa [JOK

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d5b40

teme «Kucnopoa. Bonopon.
Bona»

53

54

55

56

57

58

59

60

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COeTUHEHUN

OKcHIbl: COCTaB,
KIIacCU(pUKALUS,
HOMEHKJIaTypa

[ToydeHre U XUMHUYECKUE
CBOMCTBA KHCIIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX
OKCHIOB

OcHOBaHHUS: COCTaB,
Kiaccudukanus,
HOMEHKJIaTypa

[TorydyeHnue u XuMHU4YeCKue
CBOMCTBA OCHOBaHUM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

KucnoTsr: cocTas,
Kiaccudukanus,
HOMEHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

[TonyueHnue u XuMHU4eCKue
CBOMCTBA KHCIIOT

Conu (cpennue):
HOMEHKJIATypa, CIIOCOObI
MOJIyYEHUs, XUMUYECKUE
CBOMCTBaA

[IpaxkTuueckas padora Ne 6.

Pemienne OKCIICPUMCHTAJIbHBIX

3a1a4 1o TeMe «OCHOBHEBIE
KJIACChl HEOPTraHUYECKUX
COEIMHEHUI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9474

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9b7c




I'enernueckas CBA3b MEXKIY

61 KJaccaMHi HEOPraHHYECKUX 1 bubmorexa LOK
. p https://m.edsoo.ru/00ad9a50
COEIUHEHNI
62 O6oO0meHue u 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
bu6mmoreka [IOK
u 1
63 TOTOBAs KOHTPOJILHAs padoTa https://m.edsoo.ru/00ad9ela
64 OKUCIUTENbHO- 1 bubmnoreka [JOK
BOCCTAHOBUTEIIbHBIE PEAKIIUN https://m.edsoo.ru/00adb076
65 OKHUCINUTEN U 1
BOCCTaHOBUTEIHN
66 IToBTOopenue. Peakunn 1
COCITMHEHUS U PA3JIOKEHUSI.
1 bu6mmoreka [IOK
67 OBTOPCHHE peaKiiui 1 https://m.eds00.ru/00adb076
3aMEIECHHUS.
[ToBTOpEHME peakuu HOHHOTO
68 oOMeHa. Peakinu 1
HEUTpaIn3aluu
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KUIIACC

Paznen
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoabu

Bcero
ble paboThI

IIpakTHyec
KHe padoThl

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

IToBTOpEenue u
yriyOsieHue
3HaHUHI
OCHOBHBIX
paszesnos
Kypca 8 kiacca

OCHOBHEBIE
5 3aKOHOMEPHOC
™

Ilepuonnueckuii
3aKOH.
Ilepronnueckas
CHUCTEMAa XUMMHUYECKUX
sneMeHToB /. W.
MenneneeBa

bubnnoreka IIOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
XUMHYECKHUX
3JIEMEHTOB TEPBBIX
TPEX MEPUOOB

bubnnoreka IIOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX
BEILIECTB

bu6mmoreka IIOK
https://m.edsoo.ru/00adb7e2

AwmdoTepHOCTD
JIPI»Ilonyuenue
THJIPOKCHU/IA IINHKA U
UCCIIE/IOBAHUE €T
CBOMCTB»

XUMHUYECKHUE PEAKIIUHU.
CKOpOCTh XUMHYECKOM
peaKkly U KaTaaus
ITP1 «Ckopoctb

0,5

https://resh.edu.ru/subject/lesson/2684/main/

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a




XUMHUYECKUX
peakuuii

XHMHUYECKON peakiinm

Knaccudukanus
XAUMHUYECKHX
peakuuii 1o
Pa3IUYHBIM
MpU3HAKaM

[IonsaTue o ckopoctu
XHUMHYECKOM
peakuuu. [ToHaTue o
TOMOTE€HHBIX U
TeTEPOreHHBIX
peaKIusax

Ilonstue o
XHMHYSCKOM
PaBHOBECHUH.
@DaKTOpBbI, BIUSIOLINE
Ha CKOPOCTh
XUMHYECKOH
peaKuuu u
ITOJIOKEHHE
XUMHUYECKOTO
paBHOBECHS

bu6nuoreka [JOK
https://m.edsoo.ru/00adbch0

bubnnoreka IIOK
https://m.edsoo.ru/00adbe9a

bubmuorexa [JOK
https://m.edsoo.ru/00adc28c

10

11

DIIEKTPOIUTHY
eckas
JIFCCOIHAITHS.
XUMHUYECKHE
peakuuu B
pacTBopax

OKHUCITUTENBHO-
BOCCTAHOBUTEJILHBIE
peakun

Peakuuun
NepMaHTaHaTa u
Ouxpomarta Kaaus

Teopus

but6mmoreka [IOK
https://m.edsoo.ru/00adcade

bubnuoreka [IOK




12

ANEKTPOIUTUYECKON
JINCCOLIMAIIHH.
CuibHbIE U cl1a0bIe
3JIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

13

HoHnHbIe ypaBHEHUS
peaKuuit

bu6nuoreka [JOK
https://m.edsoo.ru/00add448

14

Xumudaeckue
CBOMCTBA KHCJIOT U
OCHOBAHHI B CBETE
npeCcTaBIeHuN 00
ANEKTPOIUTUYECKOMN
JIHUCCOLMAIAN

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

15

16

17

XuMHu4yecKkre
CBOMCTBA COJICH B
CBETE
IpeJICTaBIeHUH 00
3JIEKTPOJIUTUYECKON
JHUCCOIAAIAN

18

HNunukaTopsl

ITonsTue 0
TUAPOIU3E COJIEU

0O0001eHne n

bubmmoreka IIOK
https://m.edsoo.ru/00add8b2

bu6nuoreka [IOK
https://m.edsoo.ru/00add9d4

CHCTeMaTHU3alus bubnmorexa LOK

. H https://m.edsoo.ru/00addd12
3HAHUI
[TpakTnueckas
pabora Ne 2.
«PelleHme bubnuotexa [JOK

https://m.edsoo.ru/00addbfa

AKCIEPUMEHTAIBHBIX

3agaq»




20

21

22

23

24

HewmeTramsl

KontponsHas padora
Nel mo Teme
«DNEKTPOIUTHYECKAS
JIHCCOLHAIS.
Xumudaeckue
peakuuu B
pacTBopax»

Oouas
XapaKTepPUCTUKA
raJIoreHOB.
XuMHu4yecKkre
CBOMCTBA Ha
MIPUMEPE XJI0pa
XJI0pOBOAOPO/I.
CongnHas KucJorTa,
XUMHYECKHE
CBOMCTBA,
MOJTy4YEHHE,
MIPUMEHEHHUE

bubnuoreka [JOK
https://m.edsoo.ru/00addecO

bubnuorexa [JOK
https://m.edsoo.ru/00addfe2

bubmmorexa [JOK
https://m.edsoo.ru/00ade104

IIpaxTHueckas
pabota Ne 3 o Teme
«ITomyuenne
COJITHOM KUCJIOTHI,
U3y4eHHe eé
CBOMCTB»

bu6nuoreka [IOK
https://m.edsoo.ru/00ade348

Brrancnenns no
YpaBHEHUSAM
XUMHYECKHUX
pEeaKInii, €CI OJIUH

bu6nuoreka [IOK
https://m.edsoo.ru/00ade488




25

U3 PEarcHTOB JIaH B
N30BITKE

26

Oo6mas
XapaKTEePUCTUKA
snemeHToB VIA-

TPYIIIBI

bu6nmmoreka [IOK
https://m.edsoo.ru/00ade64a

27

AunnoTponHbie
MOTU(DHUKAIIH CEPHI.
Haxoxnenue cepel u
€€ COeIMHEHU B
IpUpoJIE.
XuMH4yecKue
CBOICTBA CepbI

bubnnoreka IIOK
https://m.edsoo.ru/00ade64a

28

CepoBogopoy,
CTpOEHHE,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

29

Oxcunsl cepsbl.
CepHas Kucnora,
¢buznueckue u
XUMHUYECKHE
CBOICTBA,
IIPUMEHEHNE

bubmmoteka IIOK
https://m.edsoo.ru/00adea28

XuMU4YeCcKue
PEaKIvH, JIeXKAITIE B
OCHOBE
IPOMBIIIJICHHOTO
crioco0a MoTy4eHust

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a




30

CEpPHOM KUCIIOTBHI.
Xumudgeckoe
3arpsi3HEHUE
OKPYIKAIOIICH CpeIb
COCTMHCHUSIMU CEPBI
Brruncienue
MAacCCOBOH JIOJIU
BBIX0/1a MTPOYKTa
peaKIuu

bubnuoreka [{OK https://m.edsoo.ru/00adec8a

31

AJIMUHHCTpaTUBHAS
KOHTpOJIbHAst paboTa

32

33

34

Obwmas
XapaKTePUCTHKA
aneMeHToB VA-
rpynnsl. A3oT,
pacrpocTpaHeHHe B
npupoze,
¢dusnyeckue u
XUMHYECKHE
CBOMCTBA

AMMHak, ero
dusnueckue u
XUMHUYECKHE
CBOIICTBa, MTOJIy4EHHE
Y IIPUMEHEHUE
IIpakTHueckas
pabota Ne 3 o Teme
«Tomyuenue
aMMuaka, U3y4eHue

bubnuoreka I{OK https://m.edsoo.ru/00adeea6

bubmuoreka ITOK https://m.edsoo.ru/00adf004

bubnuoreka ITOK https://m.edsoo.ru/00adf180




€r0 CBOMCTB»

35

36

A3oTHas Kuciora, eé
dusnueckue u
XUMHYECKHE
CBOMCTBaA

Hcnons3oBanne
HUTPATOB U COJICH
aMMOHHS B KAUECTBE
MHUHEpaITbHBIX
yI00peHUuH.
XuUMHU4IeCcKoe
3arps3HEHUE
OKpYXKaroIleu cpebl
COeIMHEHUSIMH a30Ta

bubmuoreka ITOK https://m.edsoo.ru/00adf306

bu6mmoteka LIOK https://m.edsoo.ru/00adf518

37

38

39

®docdop. Okcua
docdopa (V) u
dbocdopHas kucnora,
¢dusnyeckue u
XHUMHUYECKUE
CBOMCTBA, MMOy4YCHHUE

Hcnons3oBanue
¢docaToB B kauecTBe
MUHEpaIbHBIX
ya00peHuit.
3arpsizHeHuE
MIPUPOTHON Cpebl
dbocdaramu
Yraepon,
pacnpocTpaHeHueE B

bubmuoreka I{OK https://m.edsoo.ru/00adf68a

bubmuoreka ITOK https://m.edsoo.ru/00adfc20

bubmuoreka I{OK https://m.edsoo.ru/00adfd9c




pHUpoJIe,
buzndeckue u
XUMHUYECKHE
CBOICTBA

40

41

42

43

44

Okcuasl yraepoja,
ux (pu3nYecKue u
XAMUYECKHE
CBOMCTBA.
DKOIOTrHYeCKHue
po0JIeMBI,
CBSI3aHHBIC C
OKCHJIOM yTJiepoja
(V)

VronbpHas KACIIOTa U
e€ conu

IIpakTrueckas
pabota Ne 4 o Teme
"Ilosryuenne
YTJIIEKUCIIOrO rasa.
KauectBennas
peakuus Ha
KapOoHaT-HOH"

[lepBoHauaIbHBIC
MIOHATHS 00
OpPraHUYeCKUX
BEIIECTBAX KAK O
COEIUHEHUAX
yriaepoja

Kpemuuii u ero

bubnuoreka [{OK https://m.edsoo.ru/00adfebe

bubmuorexa [JOK
https://m.edsoo.ru/00ae006¢

bu6nuoreka [IOK
https://m.edsoo.ru/00ae027e

bu6nuoreka [IOK
https://m.edsoo.ru/00ae054e

bubnuoreka [IOK




45

46

COCOAMHCHUA

https://m.edsoo.ru/00ae080a

[IpakTnueckas
pabota Ne 5.
Pemenue
AKCTIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
«Baxnenmue
HEMETaIlJIbl U X
COCJTMHEHUS

bubmuoreka ITOK https://m.edsoo.ru/00ae0bf2

KonTtponsHast pabora
Ne3 o Teme
«Baxnenmue
HEMETAJIBI U UX
COEIMHEHUS

bubnnoreka IIOK
https://m.edsoo.ru/00ae0el8

47

48

Meranibsl

Oomas
XapaKkTepHUCTUKA
XUMHUUYECKHUX
3JIEMEHTOB —
METAaJJIOB.
Mertannuueckas
CBS3b U
MeTaJUImdecKas
KpHCTaJUIMYeCKas
pemeéTKa.
dusnueckue
CBOMCTBa METAJJIOB

bu6nuoreka [IOK
https://m.edsoo.ru/00ae103e

XUMHYECKHUE
CBOMCTBA METAJIOB.
DJIEKTPOXUMUYECKUI

bu6mmoreka [IOK
https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

AL HapsKECHUN
METAJIJIOB

49

50

OO011re crmocoobl
MOJTyYeHUS
MeTaioB. CILIaBhI.
Brraucnenus no
ypaBHEHUSM
XAMHUYECKHX
peaKIHii, €ClIi OJIUH
13 pEarcHTOB
COJICPKUT IPUMECH

[TonsiTre o Koppo3uu
METaJIJIOB

bubnuoreka [JOK
https://m.edsoo.ru/00ael1156

bubnnoreka IIOK
https://m.edsoo0.ru/00ael278

51

[Ienounkie METAIIBI

bubnnoreka IIOK
https://m.edsoo.ru/00ael4h2

52

OKcuasl U
THJIPOKCHUJIBI HATPUS
U Kaus

bubmmoreka [IOK
https://m.edsoo.ru/00ael4h2

53

[llenoyno3eMenbHBIE
METaJUIBI — KAJIBLIIUU
U MarHum

bu6nuoreka [IOK
https://m.edsoo.ru/00ael15e8

54

55

Baxxneiimme
COCTUHEHUS KaIbIIUI

O060061EHNE U

cUCTeEMaTHU3aIus
3HAHUU

bu6nuoreka [IOK
https://m.edsoo.ru/00ael5e8

56

KéctkocTh BOJBI U
CIIOCOOEI €€
YCTpaHEHUS

but6mmoreka [IOK
https://m.edso0.ru/00ae1886



https://m.edsoo.ru/00ae14b2

57

58

59

IIpakTrueckas
paborta Ne 7 o Teme
"YKEcTKOCTL BOIBI U

bu6nmoteka LIOK https://m.edsoo.ru/00aelae8

60

61

METO/bI €€
ycTpaHeHus"
J— bu6nuoreka [JOK
https://m.edsoo.ru/00aelc64
AmdoTtepHbie
CBOMCTBA OKCHA U bubamorexa LHOK
https://m.edsoo.ru/00aelc64
THAPOKCH]IA
bubnnoreka IIOK
Keneso https://m.edso0.ru/00ae1d86
Oxcuppl,

THJIPOKCHUIBI M COJTU
xenesa (1) u xxenesa

(1)

bubnnoreka IIOK
https://m.edsoo.ru/00ae35e6

62

0O00011eHNEe U
cUCTEMATHU3aIHA
3HaHUU

63

64

IIpakTrueckas
pabora Ne 8.
Pemenne
AKCTIEPUMEHTAIIbHBIX
3a1a4 10 TeMe
«Baxneime
METaJUIbl ¥ UX
COCTUHCHHS

O060061EHNE U
CUCTCMaTHu3aluAa

but6mmoreka [IOK
https://m.edso0.ru/00ae3de8




65

66

67

68

XuMHua "
KU3Hb

3HAHUI

Hrorosas
KOHTpOJIbHAs paboTa

BemectBa u
MaTepHuaJbl B
IIOBCEIHEBHOMI
JKM3HH YeJ0BEKA

XHUMHYECKOE
3arpsi3HEHUE
OKPY’KaOIIEeH cpefibl

bu6nmoteka LIOK https://m.edsoo.ru/00ae3f50

bubnnoreka IIOK
https://m.edsoo.ru/00ae4270

Pois xumun B
petieHuun
JKOJOTHYECKUX
npo0em

bubnnoreka IIOK
https://m.edsoo.ru/00ae4270

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 8 kiacce/ A.A. Kypun. Axunonepnoe oduiectBo «M3ngarensctBo «Ilpocsenienne»
» Xumus, 9 knacc/ I'abpuemnsa O.C., AkunonepHoe oomectBo «M3naTenscTBo
«IIpocsemenne»

tabmuubl: [leproanueckas cucrema xumudeckux nemenToB J[. 1. Menneneesa, Tabnuna

PacCTBOPUMOCTH, BHGKTpOXI/IMI/ILICCKI/Iﬁ pAa HAIIPAKCHUA METAJIJIOB

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

I"a6puensu O.C. IIporpamma kypca xumuu ais 8-11 kiaccoB 061e00pa3oBaTeNbHBIX
yupexaenuit /O.C. I'abpuenss. — 11-e uzn., nepepad. u gom. — M.: JIpoda, 2021.

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/



