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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHMM 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 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE CoJiep>KaHue,
MpelyCMaTpUBAET pacIlpeieicHUe €ro Mo KijaccaM W CTPYKTYpUPOBAHHUE TIO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOTO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yJibTataM 00y4YeHUsI XUMUU Ha YPOBHE 1I€JIEH M3yUueHUsl IpeaMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATBHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSTEIbHOM  y4eOHOM  JesATENbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
1I€JIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOIbI M YETIOBEKA, SIBJIIECTCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYaIOIINXCS;



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

JlaHHBIC HampaBieHUS B OOYYECHUHM XHUMHUHM OOCCIICUMBAIOTCS CIECIM(PUKOM
CoJIep)KaHMsl  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIIero oOpa3oBaHUsI OPUCHTHUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX TOHATHH XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX TOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 Tojxoaa K €€ uzyueHuto. CoaepkaHue CKIaAbIBACTCS U3 CUCTEMBI
MOHSITUI O XUMHYECKOM DJIEMEHTE U BEIIECCTBE U CUCTEMBI TOHATHUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— 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 OTHOIIEHHUS K HaydYHOMY 3HaHHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knaccel» U «PU3HKA. 7 KIACC.

[Ipy wu3ydyeHMH XUMHH TPOUCXOAUT (HOPMUPOBAHHWE 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 — BaKHEHUINX (PaKTOB, IMMOHATHHA, 3aKOHOB M TCOPETUUSCKHUX ITOJIOKCHHM,
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-HCCIIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEIHEBHOM KU3HH.

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

— (dopmupoBaHHEe MHTEIUIEKTYaJbHO pPa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOydJaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM [EATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAUY€HHUE MIJIs
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUHU, TPUMEHSATh MX MPU PEIIeHUH MpoOJeM B MOBCEIHEBHOM >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JEATEIBHOCTH B ULENIAX
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 HampaBlICHHOCTH JajlbHEHIIEero
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).



COJAEPKAHUE OBYUYEHUA

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.
CriocoObl pa3ziesieHust CMECei.

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

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOcHUTENbHas aToOMHas Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b 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, MpaBuUjaMu pabOThl B JIAOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOPEHHUE CBEUU, MPOKATHBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHUAA
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  ONUCAaHUE  PE3yJbTAaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne kucimopoaa. CrocoObl



MOJIyYeHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUIEHHOCTH. 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 MapHUKOBOI0 3 eKTa, pazpyuieHue 030HOBOTO CIIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

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

duznueckue CBOMCTBa BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
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 ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEJECICHUE COACPKAHUSI KUCIOPOJa B BO3AyXE, MOJYUYCHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



WCCJICIOBAaHNE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJIHOTO METajla JPYTHM U3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

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

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

[lepnognueckuii 3axoH. Ilepuoandeckas cuCTeMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3otomnsl. Dnektponsl. CTpoeHne
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUs paJnyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

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

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

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

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU 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: HAYyYHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PaANOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUIN 3apsi/i, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUi U HX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuys XuMA4ecKuX peakiuii Mo pa3audHbIM MPU3HAKaM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEaKUMU M TMOJIOKEHUE XUMHUUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



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

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

Peakium nonHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKITUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMPOLECCAa UCCOLUUALMU KHUCIOT, IIEJIOYE U COJIeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHiCTBUE C METaUIaMU, HEMeTa/ulaMu, IIesio4amMu). XJIOPOBOIOPO/I.
CosisiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpumeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl 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(DUKAIIMN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciiora, (HU3WYECKHE W XHUMHUYCCKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cynabdar-uoH. HaxoxaeHue ceppl U €€ COCOUHEHHM B mpupoie. XUMHYECKOe
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUA. A30T, PacCIpOCTpPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJydeHHe, (U3MUYECKUE U XHUMHYECKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPY KAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuyenue. Mcnons3oBanne GocdaroB B KaUeCTBE MUHEPATbHBIX YI0OPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KUcaoTa U €€ coM, X (PU3NYECKUEe W XMMHUYCCKHE CBONCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEILIECTBAX: KHUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemHus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



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

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJoreHOB M HUX COEJUHEHUI (BO3MOXKHO UCIIOIb30BaHUE BHUICOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTBHI, HW3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOchHOpHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKAHHUSI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTas3a, MoJydeHue, coOupaHue, pacro3HaBaHUE W U3YyUYCHHE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanud. lIpuMeHeHne WEenouYHbIX METAUIOB M UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kaubliusa. Baxuelmue coequHeHHUs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMHHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCUIBI M con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
HCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIMK HA MOHBI: MAarHus, KaJIbLHsA, aIFIOMUHUS, [IUHKA, >KEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

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

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT'O IUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUH 3apsijl, NPOBOJHUKHU,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIuiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

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



IINIAHUPYEMBIE PE3YJIbTATBI 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
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HAaBaTENbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJBTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYeHHUIO U TMO3HaHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U pPEaTbHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbBHOM TPAEKTOPUU MPOAOJKEHUSI 00pa30BaHus C YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAlOIEl TPUPOIHON CPENOM, AJIsl MOBBIIICHHUS
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, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax W MO3BOJIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSTEILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XMMHUYECKHX MOHATHN (BBIICIATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEININ, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBISABIATh U 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.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIU3UPOBATH W MHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
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 TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juajiora W (MJIM) JTUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKONM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U IPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOUpaTh Hanbonee 3PpPeKTUBHBIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IIOJYYEHHOIO PE3yJIbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
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 PACKPBIBATh CMBICI OCHOBHBIX XHMHMUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiumu,
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
(MporeHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e ICII0JIb30BAaTh XUMHUUYECKYIO0 CUMBOJIMKY JUIsI COCTaBJIeHUsT (hOPMYJT BEIIESCTB
Y YPABHEHUM XUMUUYECKUX PEAKIINN;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

epackpbiBaTh cmbica Ilepuomnueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTajpo;

e ONMCHIBATh W XapakTepu3oBaTh TabmmuHyto ¢dopmy Ilepuoguyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckas cucTteMa XuMmHYeckux diaemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00IIee YUCIIO 3JEKTPOHOB
Y PACIPEIEICHUE X N0 3JEKTPOHHBIM CIIOSIM);

o KJTacCU(UIIMPOBATh XUMHUYECKUE JIIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

¢ BBIYHCIIATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMEHTa MO (opMmyse COeAUHEHHUS,
MaccoBYIO JIOJIIO BEIIECTBA B pPacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

o IPUMEHATH OCHOBHBIE OTIEPAIIUN MBICIUTEILHONU JEATEIBHOCTH — aHAIHU3 |
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — I U3Y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
NO3HAaHUA — HAOJIOJICHUE, W3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBAThH MPABHUJIaM TOJIb30BAHUS XUMHUYECKOM MOCY/I0M U Ta00paTOpHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U TIPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI IO PAaCIO3HABAHUIO PACTBOPOB
HIeJIOYEeN U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (JIakmyc, (heHondTanenH,
METUJIOPAHXK U IpyTHE).

K xoHIy 0Oydenus B 9 kj1acce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpbIBaThb CMBICI OCHOBHBIX XUMHYECKHUX TMOHATUN: XUMHYECKUI
AJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU AP (DEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



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

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEJICTISATh BAJICHTHOCTh U CTENEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmysie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpbiBaTh cMmbicn Ilepuogmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rJaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
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
npezjenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBaTh) OOIIME U cHEUPUUYECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIMALIMU KUCIIOT, ET0UeH
U COJIEH, MOJIHbIE U COKpAIIEHHbIC YpaBHEHUS peaKuii HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIHM, MOITBEPKIAOININX CYIIECTBOBAHUE TE€HETUYECKON
CBSI3M MEX]Ty BEIECTBAMH PA3INIHBIX KIIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
TTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCa dTUX PEaKIIHi;

o IPOTHO3MPOBATh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYMCJISATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMEHTa 10 (opmylie COCAUHCHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PAcTBOPE, MPOBOAWTH PACUETHI II0
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COONTIOAATH TIPaBUJIA TIOJB30BAHUS XUMUYECKON MOCYI0N M Jab0paTOpHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBHM C HHCTPYKIMSIMH TI0 BBITIOJTHEHUIO J1a0OpaTOPHBIX
XUMUYECKAX ONBITOB 10 TOJYYCHHIO W COOMPAHHMIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o MPOBOINTH PEAKITNH, TTOATBEPKIAIONINE KAUYSCCTBEHHBIM COCTaB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEILHON ACATEILHOCTH — aHAIM3 U
CHHTE3, CpaBHECHHE, O00O00IIeHWe, CHCTEMAaTHU3allui0, BBISIBICHUC
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — i1 M3y4YEHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE Buanl nessreLHOCTH
HaunmenoBanmue
Ne (undgposbie) 00y4arouUXcs C y4eTOM
pa3iejioB H TeM KonTtpoJbHbie IIpakTHyeckue .
n/n Bcero o0pa3oBaTe/ibHbIE padoueii mporpaMmmbl
MporpamMmMbl padoThbI padoThI
pecypchl BOCITMTAHM S
Pasnen 1. [lepBoHayanbHble XUMUYECKHE TOHATHSA
PackpsiBaTh posib XuMuu
B [IPUPO/JIE U KU3HU
XuMusi — BaKHas YeJIOBEKA, UCTIOJIb30BaHUE
o0nacTb AKCIIEPUMEHTAIILHBIX
11 €CTECTBO3HAHMS U 5 9 bubnmnorexka HOK METOJI0B — HaOJII0IEHUS U
' IIPaKTUYECKON https://m.edsoo.ru/7f41837c SKCIIEPUMEHTA JUIS
JIeATETbHOCTH MMOHUMaHHUS 3HAYECHUS
YelioBeKa XUMUYECKON HAyKH B
KU3HU COBPEMEHHOI'O
o0riecTBa
Habntonate, mpoBoIuTh
XAMUYECKUMN
SKCIEPUMEHT U
OIHCHIBATH OOBEKTHI MIPH
MIPOBEACHUHT
BemecrBa u bu6nuoreka [IOK o
1.2 15 1 JTEMOHCTPAIUHA U

XUMHUYCCKUEC PCAKITNHN

https://m.edsoo.ru/7f41837¢c

71a00pPaTOPHBIX OIBITOB
10 U3YYEHUIO
(U3MYECKUX CBOWCTB
BEIIIECTB, CIIOCOO0OB
paszaeneHust cMecen



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

BEIIECTB, HEOOXOAMMOCTh
COOJTIOICHHSI TTPABHIT
0€301acHOCTH TIpU
oOparieHuu ¢
XUMHYECKHUMH
BEIIECTBAMH B OBITY U
peanbHOU KU3HU

Hroro no pasaceiny

20

Pa3nes 2. BaxkHelimme npeacraBuTen

HEOPraHuvIe€CKUX BEeUIECTB

Boznyx. Kucnopoa.

2.1
ITousTHe 00 OKCHIax

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

XapakTepu3oBaTb COCTaB,
CBOMCTBA, CIIOCOOLI
MOJTyYEHUs1, TPUMEHEHUE
Y 3HAYCHUE B MPUPOJIC U
KU3HH YEJIOBEKA.
CpaBHUBATH pPEaKIIHH,
OOBSICHATH CYIIHOCTh
HKOJIOTMUYECKUX TPoOieMm,
CBSI3aHHBIX C
3arpsi3HEHUEM BO3/TyXa.
CrnenoBaTh ipaBuIamM
6e3omacHoil paboThI B
nabopaToOpHH.
IInanupoBats 1
OCYLIECTBIISATh Ha
MPAKTUKE XUMUYECKUE
IKCIIEPUMEHTHI
MIPOBOJIUTH HAOIIOICHUS,
JIeaTh BBIBOJIBI



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

BrruucasaTe no
dbopmyiiaM. YuacTBOBaTh
B paboTe TPYIIIIHIL.
BricTpanBath
pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
uH(pOpMaLIKIO U3
y4eOHHKA U CTIPAaBOYHBIX
MaTepuasoB, FPaMOTHO
UCIOJIb30BaTh U3Y4EHHBIH
MOHSTUHHBIN armapar
Kypca XMMHH UHTEpeC K
00y4YeHUI0 U TIO3HAHMIO,
JIF0003HATEIFHOCTD,
TOTOBHOCTH U
CIOCOOHOCTb K
caMo00pa3zoBaHUIO,
MIPOEKTHOU U
HCCIIEI0BATENbCKOU
NEeSATEIbHOCTH, K
OCO3HaHHOMY BBIOOPY
HaIpaBJIEHHOCTH U
ypOBHS OOyYECHHS B
JTaTbHEHIIIEM;

2.2

Bonopon.Ilonstue o
KHUCJIOTaxX U COJISIX

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c

XapakTepu3oBaTh COCTAB,
CBOMCTBA, CIIOCOOLI
IMOJIYUCHU A, IPUMCHCHUEC
Y 3HAYE€HUE B IPUPOJE U



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

’KHM3HU YEJIOBEKA.
CpaBHUBATh peakuH,
OOBSICHATH CYIIHOCTb
HKOJIOTUYECKUX MTPObIIeM,
CBSI3aHHBIX C
3arpsiI3HEHUEM BO3/1yXa.
CnenoBatp npaBujiaM
0e3omacHoii paboTHI B
naboparopuu.
[LmanupoBate u
OCYILECTBIIATh HA
IPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI
MIPOBOJIUTH HAOIIOICHUS,
JIeJ1aTh BBIBO/IbI
Berancisats o
dbopmynam. Y4acTBoBaTh
B paboTe rpymimbl.
BricTpausats
pa3BEPHYTHIE
MIMCBbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
nH(pOpMaLIHIO U3
y4eOHUKA U CIPAaBOYHbIX
MaTepuasoB, FPaMOTHO
HCIOJIb30BaTh N3y4YEHHBIN
MIOHATUMHBIN anmapar
Kypca XMMHH UHTEPEC K
00y4YeHHI0 U TIO3HAHMUIO,
JIF0003HATEIHLHOCTD,




FOTOBHOCTb U
CIIOCOOHOCTB K
caMm000pa30BaHHUIo,
MPOEKTHOU 1
HCCIIeI0BaTEIbCKOM
JICSITEIILHOCTH, K
OCO3HaHHOMY BBIOOpY
HaIpaBJIEHHOCTH U
ypOBHS OOy4YECHHS B
JlaJTbHEHIIIEM;

2.3

Bopa. PactBopsl.
[Tonsitue 06
OCHOBAHUAX

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837¢c

[ImanupoBats u
OCYLIECTBIIATH Ha
IIPAKTUKE XUMHUYECKUE
9KCIIEPUMEHTHI
MIPOBOJIUTH HAOIIOICHHUS,
JIENIaTh BBIBOJIBI
Beruucnare no
dbopmynam. Y4acTBoBaTh
B paboTe TPyIIIIbI.
BricTpauBath
pa3BEPHYTHIE
IIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPO Ha
uHpOpMaIIHIO U3
yueOHUKa U CIIPaBOYHBIX
MaTepuaioB, FPAMOTHO
HCIIOJIB30BaTh N3yYEHHBIN
MOHATUHHBIN anmnapar
Kypca XMMHUH UHTEPEC K



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

00y4YeHHIO U TTO3HAHMIO,
JIF0003HATEIBHOCTD,
TOTOBHOCTE U
CIIOCOOHOCTH K
caMo00pa3oBaHUIO

2.4

OCHOBHBIE KIaCCHI
HeopFaHI/I‘ISCKI/IX
COeTMHEHNN

11

bubmorexa [JOK
https://m.edsoo.ru/7f41837c

Knaccudunuposars,
COCTaBJIATH (POPMYJIBL,
MIPOTHO3UPOBATH
CBOICTBA BEILIECTB.
CocTtaBisTh
MOJIEKYJIIPHBIE
YpPaBHEHUS peaKUnid,
WJUTFOCTPUPYIOILIUX
XUMUYECKHUE CBOWCTBA U
CIOCOOBI NOTYYEHUs
BEILIECTB U3yUYEHHBIX
KJIACCOB/TPYIIIL, a TAKKe
MTOATBEPIKIAFOIIINX
TEHETUYECKYIO
B3aUMOCBSI3b MEXKITY
HuMU. [Ipon3BoauTh
BBIYMCIICHHS 110
YPaBHEHUSIM XUMUYECKUX
peakuuil. [Ltanuposars u
OCYLIECTBIISATh Ha
MPaKTUKE XUMHYECKUE
IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JIeIaTh BBIBOJIBI TIO



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

pe3yabTaram
IKCIIEPUMEHTA TIPU
MIPOBEICHUHT
71a00paTOPHBIX OIBITOB U
MPaKTUYECKUX padoT,
HE00X0IMMOCTh
COOJIIOICHHS TTPABHIT
0€30macHOCTH IpU
oOpareHuu ¢
XHUMHAYECKHUMU
BEIICCTBAMHU B OBITY U
pEATBHOMU KU3HU

Wroro no pazgeny

30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB [I. U. MenaeseeBa. CTpoeHne aToMoOB.

Xumuueckas cBsizb. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPeakmumn

3.1

ITepuoanueckuit
3aKOH U
[Tepuoanueckas
CHUCTEMa XUMUYECKUX
snemenTos /JI. M.
Menpene-eBa.
Crpoenue aToma

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

PackpeiBath cMbICT
MEePUONYECKOT0 3aKOHA.
OnuceiBaTh CTpOEHUE
TaOIUIBI
«IICXD»,MonenpoBaTh.
XapakTepu3oBaTh
XUMHYECKHE DJICMEHTBHL.
OOBACHATH 00IIIHE
3aKOHOMEPHOCTH B
W3MEHEHHUU CBOWMCTB
XUMHYECKUX DJIEMEHTOB ,
y4acTBOBATH B
COBMECTHOM paboTe B



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

nape ,
rpynne.BricTpanBars
pa3BEPHYTHIE
IIMCbMEHHBIE U YCTHBIC
OTBETHI C OIIOPOH Ha
uHpOPMAIIHIO U3
y4eOHHKA U IPYTHX
HCTOYHUKOB, B TOM YHCJIE
NHurepnera. [Ipumenenue
IIPEIMETHBIX 3HAHUH,
OCO3HaHHBIH BBIOOP
VHUBUYalIbHON
TPacKTOPUU
MIPOJOJIKEHUS
o0Opa3oBaHMs ¢ yUETOM
JUYHOCTHBIX UHTEPECOB U
0OIIECTBEHHBIX
UHTEPECOB

3.2

XuMHYecKasi CBSI3b.
OKHCIMTENIBHO-
BOCCTaHOBHUTEJIbHEIC
peakuuu

bubmmorexa [JOK
https://m.edsoo.ru/7f41837c

IIpumeHeHne
MPEIMETHBIX 3HAHUU.
Ornpenensartb CTeNeHb
OKHCJIEHUSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB
no opmynam u
COCTaBIISATH (POPMYIIBI
OMHAPHBIX COCTUHECHUN
10 CTENEHU OKUCIICHUS
aTOMOB XUMHUYECKUX
aneMeHToB. OnpenensiTh



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

OKHUCIIUTENb U
BOCCTaHOBUTEIb.
PaccraBnars
KO2(hpUIMEeHTHI B cXeMax
MPOCTBIX OKUCIIUTEIBHO-
BOCCTaHOBUTEIHHBIX
peakuuii METOJIOM
3JIEKTPOHHOTO OajaHca.
Habmonate XuMu4aeckue
OTIBITHI TIO IJIaHY,
aHAJIM3UPOBATh U JIENaTh
BBIBO/JIBI.

Hroro no pasaceiny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837¢c

BricTpauBats
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(pOpMaLIHIO U3
y4eOHUKA U APYTUX
HCTOYHUKOB, B TOM YHCJIE
Nurtepuer UuTepec k
00y4YeHHI0 U TO3HAHMUIO,
JII0003HATEIIBHOCTb,
TOTOBHOCTb U
CIOCOOHOCTH K
caMm000pa30BaHUIo,
MPOEKTHOM 1
HCCIIEI0BATENbCKON



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

JCATCIIBHOCTH

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68




9 KUIIACC

n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMMbl

KoanuecTBo 4acoB

Bcero
padoThbI

KonTposabHbie

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
o0pa3oBaTejibHbIE

pecypchl

Bunnl
AeATeTbHOCTH
00y4arouuxcs ¢
ydyeToM padoueit
NPOrpamMMmblI
BOCHIUTAHUS»

Pa3nes 1. BemecTBo 1 XMMHUYecKkHe peakiun

11

[ToBTOpeHue u yrioyOieHue
3HAHUI OCHOBHBIX Pa3/eiioB
Kypca 8 Kiacca

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

HuTepec
00y4eHHIO U
MO3HAHHUIO,
JIF0003HATEIIBHOCTb,
TOTOBHOCTH U
CIOCOOHOCTH K
camMo00pa3zoBaHuIo,
MIPOEKTHOU U
HCCIIEI0BATENIbCKOM
NeATeTbHOCTH

1.2

OCHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKUX PEaKIui

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

HHurepec
00y4eHUIo U
MO3HAHMUIO,
JIF0003HATEIEHOCTb,
TOTOBHOCTb U
CIOCOOHOCTH K
caM000pa30BaHHUIO,
MIPOEKTHOU U
HCCIIEI0BATEIbCKOM
NESTEIIbHOCTH



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

1.3

DNeKTpOoIUTHUYECKAst

TUcconuanmsa. XuMHUYEeCKUe
peaKkuuu B pacTBOpax

bubnuoreka [IOK

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

PackpsiBath cMbICT
M3Yy4aeMbIX
MOHSATUH.
OOBSICHATD
NPUYHHBI.
CocraBisThb
ypaBHEHUS
JIACCOLIMALIMH.
XapakTepu3oBaTh
o01I1e XUMHUYECKHe
CBOMCTBA BEILIECTB;
MOATBEPKIATh
CBOMCTBA
npuMepamMu
MOJIEKYJISIPHBIX U
WOHHBIX YPaBHEHUI
XUMHUYECKHUX
peakuui. Pemars
3KCHEPUMEHTAIIbHbBIE
3a/1auu Mo TEME.
[Inanuposats 1
OCYIIIECTBJISATh HA
MIPaKTHKE
XUMUYECKHE
SKCTIEPUMEHTHI,
MPOBOJIUTH
HaOJII0ICHUS,
JienaTh BBIBOJIBI IO
pe3yabpTaTam
3KCHEpPUMEHTA MPH



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

MIPOBEICHUH
1a00paTOPHBIX
OITBITOB U
MPAKTUYECKHUX
pabot. CnenoBarth
paBUIaM
6e30macHoil paboThI
B J1a0opaTopuu npu
HCIIOJIb30BaHUH
XHUMHYCCKOM
MOCYbl U
000pyI0BaHUSI.
IIpoBonuth
BBIYUCJICHHUS 110
XUMHYECKUM
YPaBHEHUSIM.
YyacTBOBaTh B
COBMECTHOH pabote

Uroro no pazgeny 17

Pa3znea 2. HeMeTaJJIBI H HX COeIMHEHHS
OO0BACHITE 0011I1E
3aKOHOMEPHOCTH B
W3MEHEHHUU CBOMCTB

OO01mas xapakTepucTUKa
bubmuorexa [JOK HEMETAJIOB U X
2.1 XUMHYECKHUX DJIEMEHTOB 4

VIIA-rpynnsl. ["anorenst
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COCJIMHEHUH B
peneaax MajiabIx
MEpUOJIOB U
TJIaBHBIX MTOATPYIIIT
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[lepuoauueckoit
CUCTEMBbI
XUMHYECKHX
3JIEMEHTOB C YYETOM
CTPOCHHS HX
aTOMOB.
XapakTepus3oBaTh
CBOMCTBA MPOCTBIX
BEIIIECTB), CITOCOOBI
UX MOJy4YCHHUS,
IpUMEHEHUE U
3HaUEHUE B MPUPOJIE
U )KM3HH YeJIOBEeKa.
[InanupoBats 1
OCYIICCTBIISATH Ha
MIPAKTHKE
XUMHUYECKHE
9KCIIEPUMEHTHI,
IPOBOUTH
HaOJII0ICHUS,
JIeNIaTh BBIBOJIBI 110
pe3yibpTaraMm
IKCIIEPUMEHTA MTPU
MIPOBEICHUHT
1a00paTOPHBIX
OTIBITOB U
MPAKTHYECKHUX
pabot. CnenoBarth
paBUIIaM
0e30macHOi paboThI




B J1a0opaTopuu mpu
U CII0JIb30BaHUU
XUMUYECKON
NOCY/Ibl U
00opyI0BaHUsI.
BricTpauBars
pa3BEPHYTHIE
MMCbMEHHBIC U
YCTHBIE OTBETHI C
Omnopoii Ha
uHpopmaruo u3
y4ueOHUKa U
CIIPaBOYHBIX
MaTepuaios,
IrPaMOTHO
UCIIOJIb30BaTh
W3Y4YEHHBIN
MTOHATUIHBIN
amnmnapar Kypca
XUMUU

OOBACHATE 001IIHE
3aKOHOMEPHOCTH B
U3MEHEHUN CBOWCTB

OOm1ast xapakTepucTHKa
HEMETAJJIOB U MX

XMUMHUYECKHX 37eMeHTOB VIA- 6 bubmmoreka [JOK O ——
rpymsl. Cepa u eé https://m.edsoo.ru/7f41a636 A

mpeesax Majrbix
COCMHEHUS

MEpUOJIOB U
TJ1aBHBIX TOATPYIIII
[Tepronnueckon
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CUCTEMBbI
XUMHYECKHX
3JIEMEHTOB C YYETOM
CTPOCHHS UX
aTOMOB.
XapakTepu3oBaTh
CBOMCTBA MPOCTBIX
BEIIIECTB), CITOCOOBI
UX MTOJTYICHHSI,
NpUMEHEHUE U
3HaUEHUE B MPUPOJIE
U )KM3HH YeJIOBEeKa.
IInanupoBath 1
OCYIIECTBIISITH HA
MIPAKTHKE
XUMHUYECKHE
IKCIIEPUMEHTHI,
IPOBOUTH
HaOJII0ICHUS,
JIeNIaTh BBIBOJIBI 110
pe3ynbTaTam
IKCIIEPUMEHTA MTPU
MIPOBEICHUHT
1a00paTOPHBIX
OTIBITOB H
MPAKTHYECKHUX
pabot. CnenoBarth
paBUJIaM
6e30macHoil paboThI
B JabopaTopuu Npu




UCIOJIb30BaHUU
XUMUYECKON
OCYbl U
00opyI0BaHUA.
BricTpauBars
pa3BEPHYTHIE
MMCbMEHHBIC U
YCTHBIE OTBETHI C
Onopoi Ha
uHpopmanuo u3
y4ueOHUKa U
CIPAaBOYHBIX
MaTepuaioB,
IrPaMOTHO
UCIIOJIb30BaTh
W3Y4YEHHBIN
MTOHATHITHBIN
anmapar Kypca
XUMHH

2.3

OOm1ast xapakTepucTHKa
XMUMHUYECKHX 3JIEMEHTOB VA-
rpynmsl. A3ot, pochop u ux
COCIMHEHUS

bu6nuoreka [IOK

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

. [ImanupoBats 1
OCYIIECTBIISATh Ha
IpaKkTUKe
XUMHUYECKHE
9KCHEPUMEHTHI,
IPOBOJIUTH
HaOJIIOIEHUS,
JIeTIaTh BBIBOJIBI TIO
pe3ynbTataMm
SKCIEPUMEHTA TIPU
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IPOBEICHUU
1a00paTOPHBIX
OTIBITOB U
MPAKTHYECKHUX
pabot. CnenoBarth
paBUIaM
6e30macHoil paboThI
B J1a0opaTopuu npu
UCTIOJIb30BaHUH
XUMUYECKON
MOCYbl U
000pyI0BaHUSI.
BeictpanBars
pa3BEPHYTHIE
MUChMEHHBIC U
YCTHBIE OTBETHI C
Onopoi Ha
UHPOPMALIUIO U3
ydueOHUKa U
CIIPaBOYHBIX
MaTepuaiosB,
TPaMOTHO
WCTIOJIh30BATh
W3y4YEHHBIN
TMOHSATHHHBINA
amnmapar Kypca
XUMHH

OO6mrast xapakTepucTUKa bubnuotexa [JOK . [ImanupoBats u

XUMHUYECKUX 351eMeHTOB IV A- https://m.edsoo.ru/7f41a636 | oCyImECTBIATH Ha



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

rpynnsl. YTiaepoa U KpeEMHHI

1 UX COCAUMHCHUS

MPAKTHKE
XUMHUYECKHE
9KCIIEPUMEHTHI,
IPOBOJUTH
HaOJII0ICHUS,
JIeNIaTh BBIBOJIBI IO
pe3yiabpTaraMm
SKCIEPUMEHTA TIPU
POBEICHUHT
71a00paTOPHBIX
OTIBITOB U
MPAKTHYECKHUX
pabor. CrenoBaTh
npaBUIaM
6e30macHoil paboThI
B J1a0opaTopuu npu
UCTIOJIB30BaHUH
XUMHYECKON

HOCY bl U
000pyI0BaHUSI.
BeicTpauBats
pa3BEPHYTHIE
MMACbMEHHBIC U
YCTHBIE OTBETHI C
Onopoi Ha
UHPOPMALIUIO U3
y4aeOHUKa U
CIIPABOYHBIX
MaTepuaioB,
IrPaMOTHO




HCIOJIb30BAaTh
M3yYECHHBIN
TTOHATHHHBINA
ammapar Kypca
XAMHUH

Uroro no pazgeny

25

Pa3gen 3. MeTaJJIbI M X COCIUHEHU S

3.1 OO0111e cBOIiCTBa METAJIJIOB

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

XapakTepu3oBaTh
o01IMe criocoOnl
TIOJTyYCHUS
METaJIJIOB.
OnuceBaTh
CIIOCOOBI 3aIIUTHI
METAaJIJIOB OT
KOPpO3UH.
CrnenoBarth
paBUIIaM
6e30macHoil paboThI
B J1a0opaTopuu npu
HCIIOJIb30BaHUH
XUMHYECKOH
MOCYABI U
00opy0BaHUsI.
[IpownsBoauth
BBIYUCJICHUS 110
YPaBHCHUSIM
XUMHYECKUX
peaKIuii, €ClIi OJIMH
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U3 pearcHTOB
COJICP’KUT IPUMECH.
VYyacTBOBaTh B
COBMECTHOH paboTe
B IIape WJIU TPYyIIIe.
Hcnonws3oBars npu
BBITIOJTHCHUH
y4eOHBIX 3aJJaHuI
TEKCTHl Yy4eOHUKA

3.2

Baxkneiime MeTajuibl 1 UX
COE€IUHEHUS

16

bubnuoreka [IOK

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

XapakTepu3oBaTh
o01Ire croco0nl
MOJTy9CHUS
METAJIOB.
OnuceBaTh
CITOCOOBI 3aIUTHI
METAaJIJIOB OT
KOPpO3UH.
CnenoBath
TIpaBHIaM
6e30macHoil paboThI
B J1a0opaTopuu npu
HCIIOJIb30BaHUH
XUMHUYECKOMN
MOCYABI U
00opyI0BaHUsI.
[IpownsBoauThH
BBIYUCJICHHUS TI0
YPaBHCHUSM
XUMHYECKUX
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peaKkuuii, €ciii OJIMH
13 pEarcHTOB
COJICPKUT TIPUMECH.
Y4yacTBOBaTh B
COBMECTHOH paboTte
B [1ape WJIH TPYIIIE.
Hcnonws3oBars npu
BBIIIOJIHCHHH
y4eOHBIX 3aJJaHu
TEKCThI yueOHUKa

Wroro no pazaeny

20

Pasznen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u marepuassl B

KHU3HHU 4YCJIOBCKa

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

XapakTepu3oBaTh
pPOJIb XUMUU B
pa3InyYHbIX chepax
JIeSITeIbHOCTH
JII0JIe, OCHOBHEIE
BEICCTBA U
MaTepHaIbl,
IMPUMCHACMBIC B
JKN3HU
COBPEMEHHOTO
YeJI0BeKa.
OOBSCHATH yCIIOBUS
0e30IacHoro
HCIIOIL30BaHUS
BEIISCTB U
XUMHUYCCKUX
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peakiuii B ObITY.
YMeTh oKa3bIBaTh
HEPBYIO TOMOIIbH
PU XUMHUYECKHUX
OKorax u
OTPAaBJICHUSIX.
[IpuHuMats yyactue
B 00CYyXJIeHUU
npo0sem
XUMUYECKON U
3KOJIOTUYECKOU
HAIPaBIEHHOCTH,
BBICKA3bIBATh
COOCTBEHHYIO
MO3HUIIUIO TIO
npoOiemMe u
npeaiaraTh
BO3MOYKHBIE MMYTH €€
perieHus

Hroro o pazneny 3
PeszepBHOE BpeMst 3 Bubmorexa [IOK

p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

10 [TIPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
1 [Ipenmer xumuu. Posib XuMHUM B KU3HU 1 bubnuoreka [IOK
yenoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
[IpakTrueckas padota Ne 1 «IIpaBwiia paboTh
2 B J1a0OpaTOPUHU U IPUEMBI OOpaIeHHs C 1 1 bubnmorexa [IOK
patop p patt https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAaHHEM)
3 ITonsaTre o MeTogax MO3HAHUS B XUMHUH 1 bubmorexa LIOK
A https://m.edsoo.ru/ff0d227e
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora Ne 2 «Pa3znenenue
5 cMeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 1 Bubmmorexa LIOK
pHMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBLH MOTICKYJIBT https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubnmoreka [JOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOXKHBIE BEIIECTBA 1 bubmorexa LOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUEHUE 1 bubmorexa [TOK
YIApHO® ¥ https://m.eds00.ru/ffod2d50
10 3aK0H IOCTOSIHCTBA COCTaBa BEILECTB. 1 bu6mmoreka [IOK
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Xumunyeckas popmyiia. BareHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAd Macca.

bubmuoreka [JOK

11
OTHOCHUTENBbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XUMHWYECKOT0 3JIEMEHTa B bubmuorexa [JOK
COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mosib. Mosipaast bubmuorexa [JOK
Macca https://m.edso0.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SBIICHUS. bubnuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs IPOTEKAHUS bubnnorexa [HOK
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XHAMHYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 BrrunciieHus KojaudecTBa, MacChl BEIIECTBA MO bu6mmoreka [JOK
YPAaBHEHUSAM XUMUYECKUX PEaKIU https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMuuecknx peakiui
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS 3a1\I/:e eL:-II/I}I bubmmorexa [JOK
A > P ’ - ’ https://m.edsoo.ru/ffod3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubnmorexa LIOK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAHUU
20 Kontponsnas padora Nel mo teme «Bermecta bubnnorexka [JOK
A XUMHAYECKUE PEAKLIANY https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. Cocras Bo3ayxa.
bu6mmorexa [IOK
21 Kucnopom — snemMeHT 1 mpocToe BEIIeCTBO.

O30H

https://m.edsoo.ru/ff0d448e
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dusnueckre U XUMHUYECKHUE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCIICHUS, TOPEHUE) bubmmorexa [JOK
posa peart » TOP ' https://m.edsoo.ru/ff0d4614
ITousiTue 00 oKcuaax
CriocoOpl Mosty4eHHs KMUCI0po/ia B
23 J1a00paTOpHH U MPOMBIIIIEHHOCTH bubmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpuMmeHeHHE KHCITOpOIa
TemmoBoii 3¢ (HeKT XUMUIECKOH peaKIuH,
24 MMOHSTHE O TEPMOXUMHYECKOM YPaBHEHUU bubmorexa HOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHIX
TorumBo (HedTh, yroib U METaH).
25 3arps3HeHuEe BO31yXa, CIIOCOOBI €ro bubmorexa HOK
p Y https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOMpanue KUCIOpoaa bubmorexa [JOK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bomopon — anemMeHT u mpocToe BEIecTBO. bu6nmoreka [JOK
Haxoxnenue B npupone https://m.edso0.ru/ff0d4ddo
28 du3nYecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
29 IlonsTre 0 KUCIIOTaX U COJIAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOAOPOa B bubnmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
31 «ITonyuenne u coOnpanue BoIOpOIa bubmorexa [JOK
Y P AOPOAS, https://m.edsoo.ru/ffod4f42
W3Y4YECHHE €r0 CBOMCTBY
32 MossipHblil 00bEM ra3oB. 3ak0oH ABOTapPO bubmmorexa LIOK

https://m.edsoo.ru/ff0d542e
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Brrancaenus 06'béMa, KOJIMYECTBA BCIIICCTBA

33 rasa 1o ero M3BeCTHOMY KOJIMYECTB bubmorexa HOK
B y y https://m.edsoo.ru/ff0d55a0
BEILIECTBA UK 00BEMY
Brruncnenus 006EMOB ra30B MO ypaBHEHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
peart 5 https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 du3nYecKUe U XUMUYECKUE CBOMCTBA BOJIBI bubmorexa [JOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 C i. I1 0
octaB ocHoBaHMH. [IoHATHE 00 MHAMKATOpAX httos://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HackieHHbIe 1
37 HCHACHIIIICHHBIC PaCTBOPHI. MaccoBas 40 bubmorexa HOK
m p PBL. 8 https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBneHue pacCTBOPOB C ONPEACIEHHOM bubmorexa [JOK
P N . P p peA https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [OK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(PUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[losnydyeHne u XUMHYECKUE CBOWCTBA bubnuorexa [IOK
43 .
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, Bbubnmnoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnue U XuMHUYeCKUE CBOMCTBA KUCIOT bubmmorexa LIOK
Y https://m.edsoo.ru/ffOdfee2
46 Conu (cpemHue): HOMEHKIATYpPa, CIIOCOObI bubnmoreka [JOK
MOJYy4YCHU S, XUMUUECKHE CBOMCTBA https://m.edso00.ru/00ad9474
[TpakTuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUNY
48 I'enernueckas cBsI3b MEKy KJIacCaMmu bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o001IeHNe ¥ CHCTeMAaTH3alNs 3HAHUN
- t https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubnnoreka [JOK
KJIACCHI HEOPTAaHUYECKUX COCTMHEHMI" https://m.edsoo.ru/00ad9ela
[TepBbIe TOMBITKY KIACCHPUKAITUN
51 XUMHYECKHUX 31eMeHTOB. [IoHsTHE O Tpymmax bubmmorexa [JOK
’ Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 CHfTeMa XAMUYECKHAX aneMegToj Ji Y| bubmmorexa [JOK
o https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepwosl, TPYIITHL, 11O TITTBI bubmmorexa [JOK
PHOZBL, TPYTIHEL, NOMPY https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX SIJIEP. bubnmoreka [JOK
N3oTomsl https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000JI0YEeK aTOMOB
. bubmuoreka [JOK
55 anemeHToB [lepuoauyeckoit cuctemsr /. U.

Menneneena

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XHUMHUYECCKOI'0O 3JIEMCHTA I10

. bubnmoreka [JOK
56 ero nmoyioxkeHuto B [leproaudeckoit cucteme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass
57 a3BUTHS HAyKH ¥ npaktuku. 1. U bubmorexa OK
P Y . P . e https://m.edsoo.ru/00ada96e
MeHpeneeB — y4€HbIN, IEAAror U rpakIaHuH
58 DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 n
OHHAA XHMIHACCKAT CBASH https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsapHas XUMHUYECKas CBI3b bubmmorexa [TOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemosipHast XUMUYECKAs! CBA3b bubnmorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6nmoreka [JOK
62 C
TCHCHb OKMCICHHA https://m.edsoo.ru/00adae28
63 OKHUCINTEBHO-BOCCTAHOBUTEILHBIE PEAKIINT bubmmorexa [TOK
peakt https://m.edsoo.ru/00adb076
64 OKUCINUTEIN U BOCCTAHOBUTEIN bubmmorexa [TOK
https://m.edsoo.ru/00adb076
65 Kontponsnas padora Ne4 o reme «CtpoeHue bubnuoreka [IOK
aToma. XuUMHUIeCcKas CBSI3b)» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0001eHne 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6o0mieHue u bubnnoreka [JOK
cUCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblil ypok. O600m1eHue u bubnuorexa [IOK

cucTeMaTH3alus 3HaHU!

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero oOpa3oBaTejibHbIE
padoThbI padoThbI
pecypcsbl
IIepnonnueckuint 3akoH. Ilepuonnueckas
1 cucTeMa XMMU4YeCKuX 3jeMeHToB /. 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 bubamorexa LIOK
p p https://m.edsoo.ru/00adb6h6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnmnoreka [HOK
HEOpPraHWYEeCKUX BEIIESCTB https://m.edsoo.ru/00adb7e2
4 Buapl xumMuueckoil CBSA3U M TUIIBI 1 bubanoreka LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IloBTOpEHUE U yriyOieHne 3HaHU 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Krnaccudukanys XuMHUeCKUX peakluii 1o 1 bubmuoreka [JOK
pa3TAYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOM pEeaKIuu.
7 [ToHsiITHE O TOMOTE€HHBIX U TE€TEPOT€HHBIX 1 bubmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.
3 @DaxTophl, BIUSIOLUINE HA CKOPOCTh 1 bubmuoteka [IOK

XUMHYICCKOMN PE€aKMU U IMOJIOKCHUC
XUMHYECCKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c
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9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 3EKTPOAUTUUECKOMN TUCCOLMALINN. Bu6muoteka [JOK
CunpHBIC U ClIa0bIC AJICKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HMonuplie ypaBHECHUS peaKIyil bubmorexa [IOK

P peaxt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KMCIOT M OCHOBAHUIM
12 B CBETE IIPEACTABIECHU 00 bubmorexa LOK
p B https://m.edsoo.ru/00add5d8
AJICKTPOJUTUYECKON JUCCOIHAITTT
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTABICHUH 00 3JIEKTPOJIUTUYCCKOM bubmorexa HOK
P P https://m.edsoo.ru/00add8b2
JIHACCOLIAAIIAN
bubmnoreka IIOK
14 IIo eo 0JIM3€ CoJIeH
HUATHE O THAPOIH e https://m.edsoo.ru/00add9d4
bubanoreka LIOK
15 O06o001IeHre U cUCTEeMaTH3allnsl 3HAHUI
B 8 https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenne bubmuoreka [JOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 no teme

17 «ONEKTPOJIMTUYECKAs TUCCOIHAIIMS bubmorexa [JOK

P A HHALIL. https://m.edsoo.ru/00addec0
XUMHUYECKHE PEeaKIIMH B PACTBOPAX»

18 OO6mrast XxapakTepruCTHKA TaJOTEHOB. bubnuotexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposomopoxa. ConstHas KHCIOTA,

19 XHMquCIiIH: c);oﬁCTBa MOJIY4EeHHE bubmorexa [JOK

’ Y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 o Teme bubmuoteka [IOK

«ITonmyueHne COMAHON KUCIOTHI, U3yYEHUE €€

https://m.edsoo.ru/00ade348
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CBOICTBY»

Breraucnenus mo YPAaBHCHUAM XUMHNYCCKUX

bubnunoreka LIOK

21 €aKIMii, eClI OJIMH U3 PearcHTOB JaH B
peattt A P A https://m.edsoo.ru/00ade488
n30bITKE
99 OO6mmas xapakrepucTuka 31emMeHToB VIA- bu6muoreka [IOK
rpynnbl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
23 HaXO)KI;leHI/Ie cephl H(i)eé COCI[I/IHGII){I/Iﬁ B bubmorexa HOK
p g https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
24 CepoBoaopo, cTpoeHue, (hu3nIecKue u bubnmnoreka [HOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
o5 Oxcunsl cepbl. CepHas KHCIOTa, (U3HUECKUE bubnuoreka [IOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEKAIE B OCHOBE
26 MIPOMBIIIJIEHHOT'O CII0C00a MOIy4YeHHUs bubnuoreka [JOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPY’KaloIllel cpeibl COEAMHEHUSIMU CEPBI
97 Brrunciaenne MaccoBoil J0IH BEIXOA bu6anoreka LIOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTrKa 3J1IeMeHTOB VA-
28 rpymmnel. A30T, pacpOCTPaHEHHE B IPUPOJIE bubmorexa [JOK
py ' - pactpocip . PHPOZE, https://m.edsoo.ru/00adeea6
(bU3UYeCcCKre U XUMUYECKHE CBONCTBA
29 AMMHaK, ero GU3NIeCKue 1 XUMUIECKHE bubmuoreka [{OK
CBOICTBA, OJIyYECHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTuyeckas padora Ne 3 o Teme
bubnunorexa LIOK
30 «ITomydyeHne ammmnaka, u3yueHue ero

CBOWCTB»

https://m.edsoo0.ru/00adf180
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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A3OTHAas KUCOTa, €€ (hru3nuecKue u

bubnunoreka LIOK

31
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHSI
39 B KaUECTBE MUHEPATBHBIX YIAOOPECHU. bubmmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAOIICH https://m.edsoo.ru/00adf518
Cpelbl COSTMHEHHSIMH a30Ta
dochop. Oxcun pocdopa (V) u pochopras
33 KHCJIO0Ta, (GPU3NYECKHE U XUMHUECKUE brbmmorexa LIOK
7 https://m.eds00.ru/00adf68a
CBOWCTBA, MOJYYCHHE
Hcnonp3oBanue GpochaToB B Ka4eCTBE
34 MHUHEPAIBHBIX YI00OpeHnil. 3arps3HeHue bubmorexa LOK
P . yAObP - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnmnoreka HOK
¢du3nyeckrue 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepoaa, ux pusudeckue u
36 XAMUYECKHE CBOMCTBA. DKOJIOTHUSCKUE bu6nuorexa [IOK
po0JIeMBbI, CBSI3aHHBIE C OKCHIOM YTJIEpOIa https://m.edsoo.ru/00adfebe
(V)
bu6nuorexa [IOK
37 VYronbHast KUCIOTa U €€ CONn
https://m.edso0.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
38 "[Tosry4ueHne yrieKucioro ra3a bubmorexa [IOK
Y Y ' \ https://m.edso0.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 [lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX bubmuoreka [IOK
BEIIECTBAX KaK O COEAUHEHUSX YIiaepoaa https://m.edsoo.ru/00ae054e
bu6nmnorexa LIOK
40 Kpemnwnii u ero coemnHeHust
P A https://m.edsoo.ru/00ae080a
41 [TpakTrueckas padota Ne 5. Pemenue bubnuoreka [JOK



https://m.edsoo.ru/00adf306
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OKCIICPUMCHTAJIBHBIX 3aJia4d I10 TEME
«Baxknenne HeMeTaIbl U UX COCAUHCHU A

https://m.edso0.ru/00ae0bf2

KonrtponsHas padora Ne3 o reme

bubnunorexa LIOK

42
«Baxxueime HeMETaJUIBL U UX COCIUHEHUS)) https://m.edsoo.ru/00ae0el18
OO01mmas xapakTeprucTUKa XUMUIECKUX

43 3JIEMEHTOB — METaJJIOB. MeTajuindeckas bubnuorexa [JOK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XHUMHUYECKHE CBOMCTBA METAILIIOB.

44 DIEKTPOXUMHUUECKUIN PSIIT HAIPSOHKEHUI bubnnorexa LIOK

p P p https://m.edsoo.ru/00ae1156
METAJIIIOB
OO6mme crmocoOb! MOYyYEHUsI METAJUIOB.

45 CmuiaBbl. Beranciienus o ypaBHEHUSIM bubnmnoreka HOK
XUMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

46 IlousiTe 0 KOPPO3UU METAIIOB bubmmorexa TIOK

PP https://m.edsoo.ru/00ael1278
bubanoreka LIOK

47 €JIOYHBIE METAJIJIBI
m https://m.edsoo.ru/00ael14b2

48 OKCHUIBI U THAPOKCUALI HATPUS U KAJIUS bubnnorexa LIOK

P p https://m.edso0.ru/00ael4b?2

49 [llenoyHo3eMenbHBIC METAIUIBI — KAJIbITUH U bubmuoreka [{OK
Mar"uu https://m.edsoo.ru/00ae15e8

50 Baxneinme coenuHEHN KaJIbIUI bubnnorexa [IOK

https://m.edsoo.ru/00ael15e8

51 O000111eHIE U CUCTEMATH3aIUs 3HAHUI

.. .. Bubnuoreka IIOK

52 XKeéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs 4

https://m.edsoo.ru/00ae1886
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53 [IpakTuueckas padora Ne 6 o Teme bubmmoreka [JOK
"YKEcTkoCTh BOABI M METOIbI €€ yCTpaHEeHUs " https://m.edsoo.ru/00aelae8
. bubnunorexa LIOK
>4 AJTOMHHHH https://m.edSO(])_.[ ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmmoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmnoreka IIOK
o6 Keneso https://m.edso:)_.[ ru/00aeld86
57 Oxcupl, THIAPOKCUIBI U cosn kene3a (1) n bubmnoreka IIOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHrEe U CHCTEMATHU3AIIMs] 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue
59 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe bubnnorexa LIOK
«BaxkHENIIME METAIIIBI U UX COEIUHEHUS https://m.eds0o.ru/00ae3de8
Boruncnenus no ypaBHEHUSIM XUMHYECKUX
KI[AH, €CJIN OJUH U3 PEarcHTOB JaH B
60 i:gbiKe’Hﬂn co;fepmHTI;[pHMecn. " bubamorexa LOK
BrluncieHus MaccoBOil 10U BbIXOa https://m.eds00.ru/002e1750
MIPOJYyKTa peaKIuu
61 O0o001IeHrEe U CHCTEMATH3AIIUS 3HAHUI
62 KonrtponbHas padora Ne4 o reme
«BaxkHeime MeTallIbl ¥ UX COCIMHCHHUSI
63 BenecTsa u maTepuansl B TOBCEIHEBHOM but6mmoreka [IOK
J)KA3HU YEI0BEKa https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH bubnuotexa [JOK
cpelbl https://m.edso0.ru/00ae4270
65 Posb XxvuMum B pelieHnH K0JI0TUYECKUX bubnuotexa [JOK
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pobem https://m.eds00.ru/00ae4270
66 PesepBHeIil ypok. O6o00IeHHE 1 1 bu6muoreka [IOK

cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O600mIeHHE 1 1 bu6muoreka [IOK

cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O600ICHNE 1 1 bu6muoreka [IOK

cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 8 knace/ Kysnernosa H.E., Tutosa .M., I'apa H.H., Akuronepuoe
obmectBo «M3maTenscTBO «IIpocBerieHne»
* Xumus, 9 kinacc/ ,Kysnenosa H.E., Tutoa .M., I'apa H.H. Axumonepnoe

obmectBo «M3maTenscTBO «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
. 'abpuensn O. C., Bockoboiinukosa H. I1., fmrykoBa A. B. HactonbHast kHura
yuuTens. Xumus. 8 KiI.: Metonuueckoe nocodue. - M.: [lpoda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. TeTpanb 11st 1a00paTOPHBIX OIMBITOB U
npaktudeckux padot. 8 k1. K yueOnuky O. C. ['abpuensna «Xumusi. 8 Kiiacey.
M.: dpoda, 2022.

3. IN'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumusy. 8 knacc / O. C. 'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumusy». 9 ximace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : rexHonoruueckue kaptol Kk yaueOHuky O. C. I'abpuensna «Xumus. 8
Kjaccey : metoauyeckoe nocobdue / JI. . Acanoa. — M. : Jlpoda, 2020

6. XuMus : TexHoJiornueckue kapThl K yueouuky O. C. 'abpuensna «Xumus. 9

KJjacey : metoaudeckoe nocoodue / JI. . Acanoa. — M. : [Ipoda, 2018



7. Xumus. 8 xi1.: KontposabHbie u mpoBepouHbie paboThl k yueoHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u

ap. - M.: Jlpoda, 2022. nanabie

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/

https://resh.edu.ru/subject/29/

11{0)¢






