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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o0111ero oOpa3oBaHus,
npeacraBieHabpx B DI'OC 00O, a takxke Ha OocHOBe (emepanbHOU paboueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM MPENoJIaBaHusl y4eOHOIro
npenMmera «XuUMHs» B 00pa3oBaTelbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumMum Aa€T MPEACTABICHHE O IENIX, OOIIEH CTpaTeruu
oOy4eHHs, BOCIHUTAHMS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4EOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIepIKaHHe,
MpeAyCMaTpUBaET PACHpPEIEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
pazjieliaM M TeMaM MPOrpaMMbl MO XHWMHH, ONPEACNSIeT KOJIMYECTBEHHbIC U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh M3YYEHUS XUMHUHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM Yy4eOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommxcsi, ONpeneNseT BO3MOXKHOCTA MpeaMeTa it
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOM
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 00pa30oBaHus, a TaKKe TPEOOBAHMI K
pe3ynbTaTaM OOydYeHHMs] XMMHUM Ha YpOBHE ILieJiel HM3y4eHHs MpeaMera |
OCHOBHBIX BHUJIOB Y4EOHO-IIO3HABATEIBHON ACSATEIBHOCTH OOYyYaromerocs Io
OCBOEHUIO yU4E€OHOIO COJIEP KAHUA.

3HaHWE XWMUU CIY>KUT OCHOBOU JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
poJib UTrparoT HopMUpyEMBbIE XUMUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPruu U 00 SBOJIIOIUU BEIIECTB B MPHUPOJIE, O MYTIX PEIICHUS TI100aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, IHEPTETUUECKOM,
MULIEBOM U 3KOJIOTMYECKOW 0€301aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET pealu3allii  BO3MOXKHOCTEM MJI1  CaMOpa3BUTHSL U
dbopMHupOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmed u (PYyHKIUOHATHHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
0oOydJaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOM yYE€OHOW NIeATEeNbHOCTH,
AKCIIEPUMEHTAILHBIX M HWCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJAMMBIX Kak B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHAILHOMN JICSITEIBHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
I[EJIOCTHOTO B3MUIsila HA €IWHCTBO MPUPOJALI M  4YEJIOBEKa, SIBJISETCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUHN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH
o0yyJarommxcs;



croco6cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOILICHHS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSAM, K MpPHUPOJAE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B
AKOJIOTMYECKOE 00pa3oBaHuEe 00ydarOIIUXCsl.

JlaHHbIE HaMpaBiIeHHUs] B OOYYEHUH XUMHHU 00€CTIEUMBAIOTCS CTIeU(PHUKON
colepKaHUsi y4yeOHOro TMpeaMeTa, KOTOPbIA SIBISETCA MEeJaroruvyecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha ONPEeIEHHOM JTare
€€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIEro 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOCHHE OOYUYaIOIIMMUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHSATUNH XUMHUU, OCHOB
HEOPraHMYECKOM XUMHHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX IOHSATHM
OPTraHUYECKON XUMHH.

CtpykTypa cofepaHusi IpOrpaMMBbl O XUMHH CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 NMoaxonaa K €€ n3yueHnro. Coaep:KaHue CKIAAbIBACTCA U3 CUCTEMBI
MOHATUH O XHMMHYECKOM DJJIEMEHTE M BEIIECTBE M CHCTEMbl IOHATUNA O
XUMUYecKoil peakiuu. OO€ 3TH CUCTEMBI CTPYKTYPHO OpPraHHW30BaHbl IO
MPUHIUIY [OCJIEA0BATEIbHOIO PA3BUTHSA 3HAHUI HAa OCHOBE TEOPETUUYECKUX
MIPEACTABIICHUMN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHA
XUMUH;

— Y4YEHUs O CTPOEHUU aTOMa U XUMUYECKOM CBA3U;

— IMpEACTaBICHUM 00 3JIEKTPOIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS PacCMaTPUBAIOTCA HA OCHOBE SMIIMPUYECKU
MOJyYEHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT
OJTHOTO  YPOBHA K JpyroMy, BBbIIOJHSAS (QYHKOUM OOBSICHEHUS U
OPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOIO
OPUMEHEHUS U TIOJyYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHnue mporpamMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MIPEACTABIICHNS O XUMUYECKOM COCTABIISAIOIIEH HAyYHON KapTHUHBI MUPA B JIOTHKE
e€ CHUCTEMHOH MNPUPOJbl, LIEHHOCTHOIO OTHOIIECHHUS K HAyYHOMY 3HAHUIO U
METO/aM IO3HAaHMs B Hayke. V3yueHne XMMUU NPOUCXOJIUT C MPHUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHbIX Y4EeOHBIX MpeAMeToB: «OKpyXarouil Mup»,
«bunonorus. 5-7 knacce» u «®Pu3uka. 7 Kimace».

[Ipy wW3yyeHMHM XUMHUHU NPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKON
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOrO0 W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3amaua y4eOHOTO TpeIMeTa COCTOUT B (DOPMUPOBAHUH CUCTEMBI XMMUYECKUX
3HAHUM — BaXKHEUIMUX (HAKTOB, TMOHATHUN, 3aKOHOB M TEOPETUYCCKUX
MOJIO’KEHUH, JTOCTYMHBIX O0OOIIEHHI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa
HayKH, B MPUOOIIEHNH K HAYYHBIM METOAAaM MO3HAHMS IPU U3yUYEHUU BEILECTB



Y XUMHYECKHX peakiuii, B pOpMUPOBAHUH U PA3BUTHH MTO3HABATEIBHBIX YMEHUHN
U UX NMPUMEHEHHH B Y4eOHO-TIO3HABATEIHbHOM M y4eOHO-HCCIEI0BATEIbCKON
JESITeIbHOCTH, OCBOCHUH MpPaBHJI 0€30MacHOro OOpalleHus ¢ BEIIECTBAMU B
ITIOBCETHEBHOM KU3HMU.

[Tpu n3ydyeHnn XMMUU Ha yPOBHE OCHOBHOT'O O0IIIEr0 00pa30oBaHMsI BaXKHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KakK:

— (QopMHUpOBaHHE HHTEIUIEKTYalbHO pPAa3BUTOW JMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAamnpaBJICHHOCTh OOy4YEHHsT Ha CHCTEMATUYECKOE MpPHUOOIICHHE
oOy4JaronMxcsi K CaMOCTOSITEIbHOW MO3HABATEIbHOM JIESITEIbHOCTH, HAYYHBIM
MEeTOJiaM MO3HaHUsI, (GOPMUPYIOIIUM MOTUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMHH;

—  o0ecnieyeHue  yCJIOBHMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
oOyyarolMMUCS ~ OMbITa Pa3HOOOpPA3HOM  AEATENBHOCTH, IMO3HAHUS U
CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIMI), HMEIOIIUX
YHUBEPCAIBHOE 3HAYECHUE JUIS PA3JINYHBIX BUJIOB JACATENBHOCTH;

— (QopmupoBanue o00mel (QYHKIMOHATBHOM M €CTECTBEHHO-HAy4YHOU
IPAaMOTHOCTH, B TOM 4YHUCJE YMEHHH OOBACHATH M OLEHUBATH SIBICHUS
OKPYAIOILIEr0 MUPA, UCHOJb3ysl 3HAHUSA U OMbIT, MMOJYYEHHbIE TPU U3yYECHHUH
XUMUH, MPUMEHATh MX NpPH PEIICHUH NpoOJeM B TMOBCEAHEBHOM XU3HU M
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opMupoBaHHE Yy OOy4aroUMXxcsd TyMaHUCTUYECKUX OTHOLICHHH,
NOHMMaHUsl LEHHOCTU XMMMYECKHUX 3HAHUM [Isi BBIPAOOTKH 3KOJIOTUYECKU
11€JIECO00PA3HOrO MOBEACHUSI B OBITY U TPYAOBOM NEATENBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3/I0POBbs U OKPY>KAKOLIEH MPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIMTAaHUI0 HAa OCHOBE YCBOEHHUS OOIIEYENOBEYECKUX LIEHHOCTEH,
TOTOBHOCTHM K OCO3HAHHOMY BbIOOPY MPOQMIISI U HAIIPABIEHHOCTH JaJbHEHIIErO
00yueHwus.

OOmiee uyucno 4YacoB, OTBEAEHHBIX ISl M3YYEHHS XMMHHU Ha YpOBHE
OCHOBHOT0 00111ero o0pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacoB
(2 yaca B Hene0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COJIEP) XAHME OBYUYUEHUA

8 KIIACC

ITepBoHaYa/IbHbIE XUMHUYECKHE IOHATHS

[Ipenmer xumun. Poiap XMMuM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3WUYECKHUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHHUE
BemiecTs. IloHgaTre 0 MeTogax Mo3HaHUS B XUMHHU. UHCTBIC BEIIeCTBA M CMECH.
CnocoOsI pa3jeneHus: cMeceil.



ATOMBI ¥ MOJEKYJIbl. XUMHUYECKUE 3J€MEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U ClIOKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi (popmyna. BaneHTHOCTH aTOMOB XMMHUYECKHUX BIIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAs MOJIEKYJIIpHas Macca. MaccoBast 107151 XUMHYECKOTO JIEMEHTA
B COETUHEHUH.

KonnuectBo BemectBa. Monb. MomsipHas  macca.  B3aumocBszb
KOJIMYECTBA, MAacChl M 4YWCJIA CTPYKTYpPHBIX E€AMHHUII BellecTBa. Pacuérel mo
(dopMys1aM XUMHUYECKUX COCANHEHUH.

dusnyeckue M XUMUYECKUE SBICHHUS. XHUMHMUYECKas peakuus u €€
MPU3HAKU. 3aKOH COXPaHEHWs MacChl BEIIECTB. XHMHYECKUE YpaBHEHHS.
Knaccudukanuys XuMHUECKUX peakiuii (COeTUHEHUs, Pa3I0KEHH, 3aMEIICHHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOI MOCY10M, MpaBujiaMH paboThl B 1a00paTOpUU U
npuémMamMu o0palleHus ¢ Jad0paTOPHBIM 000PYI0BAaHUEM, U3YUYEHHE U OITUCAHUE
(u3MUecKMX CBOMCTB 00pa3lOB HEOPraHWYECKHX BEUIECTB, HAOI0/ICHNE
¢usnyeckux (MIaBiIeHUE BOCKA, TasHUE JIbJA, paCTHpAaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEUH, TPOKATMBAHUE
MEJHOM IPOBOJIOKU, B3aUMOJECHCTBUE MeJIa C KUCIOTON) SIBJICHUM, HAa0JIt0IeHNE
Y OIIMCaHUE NPU3HAKOB MPOTEKAHNS XUMUYECKUX PEAaKIMi (pa3iokeHue caxapa,
B3aUMOJEMCTBHE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, pa3siokeHUEe THIPOKCH 1A
meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBUE KeJI€3a C PACTBOPOM COJIM MEAH
(I1), wm3ydenue cmocoOOB pa3leNeHUsT CMECEi: C TIOMOIIBI0 MAarHWTa,
(¢uiabTpOBaHME, BbIAPUBAHUE, AMCTWUISALUSA, XpomaTorpadus, MpOBEACHHE
OUYMCTKH MOBAPEHHOM COJIM, HAOIIOACHUE U OMUCAHUE PE3YIbTATOB IPOBEICHUS
OMbITa, WJUIFOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE MOJENe
MOJIEKYJI (IIApOCTEPIKHEBBIX ).

Ba:xHeiiue npeacTaBuTeId HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocrtaB Bo3yxa. Kucinopoa — aneMeHT u mpoctoe
BeniecTBo. HaxoxxneHue kuciopona B MpUpPOAE, PU3NYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcupapl. [Ipumenenne kuciopoma. CrocoObl
HOJyYyeHUsl Kuciopoga B Jjaboparopuud M MpombliuieHHOCTH. Kpyrosopot
Kucaopoja B npupoje. O30H — aJIoTpoIHas MoAu(pUKaLMsI KUCIOPOaa.

TernoBo#t 3PdekT XUMHUECKONW PEeaKIuu, TEPMOXUMHUYECKUE ypaBHEHUS,
9K30- M 3HIOTEPMHUYECKUE peakUHH. TOIUIMBO: yroib U METaH. 3arps3HEHUe
BO3/lyXa, YCUJIEHWE MNapHUKOBOro 3(ddexra, paspylieHHe O30HOBOTO CIIOS.
Bonopoa — anemeHT u npoctoe BemecTBo. Haxoxaenune Bogopoaa B NpUpoje,
¢u3nueckue M XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CHOCOOBI TOJyYEHHS.
Kucnotsl u conm.

Mounsipablii 00BEM ra30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.



Odusnueckne CBOMCTBAa BOJbl. Boma kak pactBoputens. PacTBOpEIL
HaceolilieHHbIE U HEHACHIIIIEHHBIE pacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass [n1os1 BemecTBa B PACTBOpPE. XHMHUYECKHME CBOWCTBA BOJIBL.
OcHoBanust. Posib pacTBOPOB B MPUPOJIE U B KU3HU yeToBeka. KpyroBopot Bojib
B [IpUpOJIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kmaccudukanms
OKCHJIOB:  cojieoOpasyromiie (OCHOBHbBIC, KHUCIOTHBIE, aM(pOTEpHbIE) W
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MUecKue U XHUMHUYECKHE
CBOKCTBA OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanusa. Knaccudukanuss OCHOBaHMM: IMIETOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3zndeckue U XMMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. @uszndyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psa aktuBHoct metaimioB H. H. bekertona.
[TonydeHne KHACIOT.

Comu. Homenknatypa coneil. @u3n4ecKkue U XUMUYECKUE CBOMCTBA COJIEH.
[Tonydenue coien.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUMN.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE OMNPENIEIICHHE COAEpKaHUs KHCIOpoJa B  BO3AYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMICTB KHUCIOpPOa,
HAOJIIOZICHUE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHUS U MPEKPAIlEHUs TOpeHusl (MoxKapa), 03HAaKOMJICHHE ¢ 00pa3iiaMu
OKCUJIOB U OINKCAHUE WX CBOWCTB, MOJIydeHHUE, COOMpaHUE, pacro3HaBaHHUE U
M3y4eHHE CBOMCTB BOJIOPOJIa (TOPEHUE), B3aUMOICUCTBUE BOIOPOIA C OKCUIOM
Menu (Il) (BO3MOXHO WUCIONB30BaHUE BUJICOMATEPUANIOB), HAOJIOJICHHE
o0pa3loB BEUIECTB KOJMYECTBOM | MOJb, HCCIEAOBAHHE OCOOEHHOCTEM
pacTBOpPEHHUsI BEIIECTB C PA3IUYHON PacTBOPUMOCTBIO, MPUTOTOBJICHUE
pacTBOPOB C OMNPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOTO BELIECTBA,
B3aUMOJICHCTBUE BOJbI C METAJUIaMHU (HAaTpUEM U KaiblueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), UCCIEAOBaHIE 00paA3IlOB HEOPTAaHUYECKUX
BEIIECTB PA3IMYHbIX KJIACCOB, HAOJI0/IEHNE N3MEHEHHS OKPACKH UHIUKATOPOB B
pacTBOpax KHUCIOT M IIejoue, uzydeHue B3aumojenctus okcuaa menu (1) ¢
pPAacCTBOPOM CEPHOW KHCJIOThI, KUCJIOT C METAJUIAMHU, PEAKIIMKA HEUTpalh3aluu,
MOJYyYE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJIHOTO METalia Jpyrum
13 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANBHBIX 3a]1a4 10 TeMe «BakHeime
KJIACChl HEOPTAHUYECKUX COSTUHEHUI.

Ilepuoanuyeckuii 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MenaeneeBa. CtpoeHune aroMoB. XUMHYECKasi CBSA3b.
OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKINH



[TepBbie TOMBITKH KiIacCU(MUKAIIMN XUMHYECKUX 3JIEMEHTOB. [loHsATHE O
IpyIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMEIbHBIE METaJlIbI,
rajloreHbl, WHEPTHBIE Ta3bl). DIIEMEHThI, KOTOpbIE 00pa3yloT amdQoTepHbIC
OKCHU/JIbI ¥l TUIPOKCHIBI.

[Tepuoanueckuii 3akoH. [leproauyeckas cucremMa XUMHAYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Iepuonnyeckoir cucrembl xumudeckux dviemeHtoB JI. WM. Menneneesa.
Ilepuoael u rpynmbl. OU3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
NEpUOoJa U TPYNIbI JIEMEHTA.

Crpoenne aromoB. CocTaB aTroMHbIX sAnep. HM3oTombl. OIEKTPOHBI.
CrtpoeHue 3MeKTPOHHBIX 000JI04YE€K aTOMOB MEPBbIX 20 XUMUUYECKUX 3JIEMEHTOB
Ilepnogmueckon cucremsl Jl. 1. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenue Ilepmogmueckoro 3akoHa u Ilepmogmyeckor CHUCTEMBI
XMMHUYECKUX DJIEMEHTOB IS Pa3BUTHUS HAayku U npaktuku. [. . MenneneeB —
YUEHBIN U TPaXJaHUH.

Xumuueckas cBs3b. KoBajeHTHast (ToJissipHas W HEMOJSpPHAs) CBA3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucieHusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Tpouecchl OKMCIEHNsI U BOCCTAaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

M3yueHHE 00pa3lioB BEIIECTB METAJJIOB M HEMETAJIOB, B3aUMOJICUCTBUE
TUIPOKCHUAA IIMHKA C PacTBOpPaMU KHUCJIOT U IIETOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX —PEAKIUN
(ropeHue, peakiuu pa3aoKeHus, COSIUHECHHUS).

Mesicnpeomemmuoie cea3u

Peann3zanust MexXnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHH B 8 Kjacce
OCYIIECTBIISIETCS. Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK Y IOHATUM, SIBJITFOLIIUXCSI CACTEMHBIMH J1JI1 OT/AEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAaY4YHOI'O IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TOHITHS: HAYYHBIN (PaKT, TUTIOTE3a, TEOPHS,
3aKOH, AaHaJIM3, CHUHTE3, Kiaccuukanus, MNePUOIUIHOCTh, HAOIIOECHNE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aroMm, 3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHZ,
M30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUYECKUH 3apsijl, BEIIECTBO, TETO,
00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, T'a3, ((U3NYECKUE BETUUUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, TIJIaHEThI, 3B€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.



I'eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE MOPOJBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMHUYecKasi peaKkIus

[Tepuoanueckuii 3akoH. [leproauyeckas cucremMa XUMHAYECKUX JIIEMEHTOB
1. N. MenaeneeBa. CTpoeHHE aTOMOB. 3AaKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMHYECKUX JJEMEHTOB NEPBBIX TPEX NEPUOMNOB, Kallvsd, KalbLHs U HX
COCAMHEHU B COOTBETCTBUU C TOJIOKEHHEM 3yeMeHTOB B Ilepromnueckoii
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUYECKON CBSI3U. THIIBI KPUCTAJUITMYECKHUX
pPEETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUINA KPUCTAJUIMYECKON PEIIETKU
¥ BUJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HoMeHKIaTypa HEOPraHUUECKUX BEIIECTB. XUMHUUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPTraHUYECKUX
COCIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanuss XUMUYECKMX peakuuil Mo pa3iudyHbIM IpU3HAKaM (1o
YUCJIY U COCTAaBY YYacCTBYIOIIMX B PEAKIIMM BEUIECTB, MO TEIJIOBOMY 3PDEKTy,
10 U3MEHEHUIO CTENEHEN OKUCICHHS] XUMUYECKUX DJIEMEHTOB, IO 00PaTUMOCTH,
0 YYacTHIO Karajau3aTopa). OK30- M HSHIAOTEPMUYECKHE pPEaKIIHH,
TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopocTn XUMUYeCKOM peakiuu. [loHstue 06 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusiX. [IoHsITHE 0 TOMOT€HHBIX U T€TEPOTEHHBIX
peakuusax. Ilonarne o karanuze. IloHSATHE O XUMHYECKOM PAaBHOBECHHU.
@DaKkTOphl, BIHSIONIME HA CKOPOCTh XUMHYECKOM PEAKIMH M TMOJOXKECHUE
XMMHUYECKOTO PABHOBECHSL.

OKUCIUTETLHO-BOCCTAHOBUTENIHBIE  PEAKIMM, JJIEKTPOHHBIN  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBRHON  peakuuu.  CocTaBleHUME  ypaBHEHHU
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA C HCHOJIb30BAHUEM METOA
AJIEKTPOHHOTO OajaHca.

Teopust BJICKTPOJIUTUYECKOU JIUCCOLMAIUM. DJIEKTPOIUTHI 51
HERNEKTPOIuThl. KaThoHbI, aHMOHBI. MexaHu3M AUCCOIMALMA BEUIECTB C
pa3IMYHBIMHA BUJAMH XUMHUYECKOW cBsizU. CtreneHpb nuccounanuu. CUIIbHBIE U
cia0Oble DJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS TPOTEKAHWS PEAKIUH HOHHOTO
oOMeHa, TIOJIHbIE W COKpaII¢HHbIC HOHHBIC ypaBHEeHMs peakumid. CBoiiCcTBa
KHCJIOT, OCHOBAaHUW U COJIEH B CBETE MPEICTABICHUN 00 AJICKTPOIUTUUECKOMN
nucconmanuu. KadecTBeHHbIE peakiiui Ha MOHBL. [IoHSITHE O TUAPOIIN3E COJEH.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJESAMHU KPUCTAINYECKUX PEIIETOK HEOPTaHMYECKUX
BEILIECTB — METAJVIOB U HeMeTa/uioB (rpadura U ajiMasa), CIOKHBIX BEIIECTB
(xJIopuaa HaTpusl ), UCCIEAOBAHNE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON peaKIIUU



OT BO3JICHCTBUS Pa3IMYHBIX (HaKTOPOB, UCCIETOBAHHE 3JEKTPONPOBOTHOCTU
pacTBOpPOB BEIIECTB, MpOLECCa IUCCOLMALMU KHCIOT, IIEJO4Yed M coJied
(BO3MOXXHO UCIIOJIb30BAaHUE BHUAECO MATEPHAIOB), IPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOUIUX  MPU3HAKK MPOTEKaHWs peakuuid HOHHOro OOMeHa
(oOpa3zoBanue ocajika, BbIJEICHHE Tra3a, oOpa30BaHME BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(ropenue, peakiuu pa3aoKeHUsl, COEeIMHEHNS ), pACIIO3HABAHNE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAaKUUMHA HA HOHBI, pELICHHE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaunsbl 1 X coeIMHEHUS

OOmrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucaeHus. CTpoeHne u PU3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XWMHYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3aMMOJEHCTBHE C METaJIJaMH, HEMETalllaMH, IIeJIo4YaMu). XJIOPOBOJIOPO.
ConsHas KucimoTa, XMMHYECKHE CBOMCTBA, IOJyYEHUE, IPUMEHEHNE. JleNCTBHE
XJIOpa U XJIOPOBOJIOPOJA HA OPraHU3M 4YEJNOBeKa. BakHEWIINe XJIOpHUAbl U UX
HaXO0XKJICHUE B IPUPOJIE.

O6mas xapakrepuctuka meMeHToB VIA-rpynmbsl. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeNeHN okucieHus. CTpoeHue u pu3nYecKue cBOKWCTBa
OPOCTBIX BEIIECTB — KHUCIOpOJa W cepbl. AJIIOTPOIHbIE MOJAU(PUKALUN
KHCIIOpoZa U cepbl. XUMHUYECKHE CBOMcTBAa cepbl. CepoBOAOpPOA, CTPOCHME,
¢usznyeckue M XuMuueckue cBoicTBa. OKCHABI cepbl KakK IPEeACTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KHUCIO0Ta, (PU3NYECKUE M XUMHUYECKHE CBOMCTBA
(oOmue kak MmpeacTaBUTENsl Kiacca KUCIOT M cnenuduyeckue). XUMUIECKHUE
peaKklMy, JIeKallMe B OCHOBE MPOMBIIUIEHHOTO CHOco0a MOJyYeHUs CEpHOM
KUCHOTHL. [IpuMenenne ceproi KUCHOTHI. COM CEPHOM KUCIIOTHI, KAUECTBEHHAS
peakuusi Ha cynbdaTr-uoH. HaxoxneHue cepbl U €€ COENMHEHH B MPHUPO/IE.
XVWMHUYECKOE 3arpsi3HEHHUE OKPYXaloled Cpellbl COCAMHEHUSIMU  CEpbl
(KUCIIOTHBIE JIOXIW, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
pEIOTBPALICHUS.

O6mras xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIEC CTENIEHN OKUCIIEHUS. A30T, pacCIpOCTPaHEHUE B IPUPOJE,
¢uznyeckue u xumuyeckue cporictsa. KpyroBopot azora B nmpuposie. AMMHAK,
ero (usnueckue U XUMHUYECKHE CBOWCTBA, IMOJIyueHHE U npumeHeHue. Comau
aMMOHHS, X (PU3NUECKHe 1 XMMUUYECKHE CBOMCTBA, MpuMeHeHre. KauectBenHas
peakiusi Ha UOHbl aMMOHUS. A30THasl KUCJIOTa, €€ MoylyueHue, (pu3nueckue u
XUMHUYECKHEe CBOMCTBa (0OOIIME Kak MPEACTaBUTENs Kiacca KHUCIOT H
crenuduyeckue). Mcmnonp3oBaHWe HUTPATOB M COJIEH aMMOHHUS B KauyeCTBE
MUHEpAIbHBIX YyNOOpeHHid. XUMHUYECKOE 3arps3HEHUE OKpYKarouled cpebl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIE IO, 3arpsA3HEHUE BO31yXa, MOYBHI U
BoA0EMOB). Dochop, amnorponHsie Moaudukanuu QGocdopa, puU3HUECKUE U
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xumudeckue cpoiictBa. Okcun docdopa (V) u hochopras kuciiora, GU3NIECKUe
U XUMHUYECKHE CBOWCTBa, moiyueHue. Mcmonp3oBanue ¢dochaToB B Ka4eCTBE
MUHEpaIbHBIX YIOOPEHUN.

Obmas xapakrepuctrka 31eMeHTOB |V A-rpynmnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTEpHbIe CTEMEHU OKHUCJIEHUS. YTIEpoJ, aUIOTPOIHBIC
MOJAU(PUKALIUUA, PACTIPOCTPAHEHHE B TPHUPOAE, (PU3MYECKHEe U XUMUUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriaeposa B npupojie. OKCUIbI yriaepoaa, ux
¢u3nueckue W XMMHUYECKHE CBOMCTBA, JEWCTBHE HA >KUBBIE OPraHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUIIOM
yraepoaa (1V), rumore3a riodaJbHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIM
s dexT. YrombHas KUCIOTa U €€ CONU, NX (U3NIECKUE K XUMUIECKHE CBOMCTBRA,
noilyueHne W mpuMmeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U CEIbCKOM
XO351CTBE.

[lepBoHavyasibHBIE TIOHATHS OO0 OpPraHWYECKHWX BEIIECTBAX KakK O
COCIUMHEHUSIX yriepoaa (MeTaH, dTaH, 3TWJICH, alleTUJICH, STaHOJ, TIHUIEPHH,
YKCycHast ~Kucinota). [IpupomHble HMCTOYHHUKH  YTJIEBOAOPOJOB  (YroOJib,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TpOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: KHUPAX,
Oenkax, yrieBojax — U UX POJM B KU3HU 4eloBeKa. MaTepuaibHOE €IMHCTBO
OpraHUYEeCKUX U HEOPTaHUUECKUX COCTUHECHHM.

Kpemuuii, ero ¢usnyeckue W XUMHUYECKHUE CBOMCTBA, MOJYyYCHHE H
npumeHenue. CoenuHeHUs: KpeMHUsi B mpupoje. OOmue mpenctaBieHus o0
okcuie kpemuus (1V) u kpemaueBoi kucnore. CUIMKAThI, UX UCIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHelie CTpOUTEIbHBIC MaTEPHAITBI: KepaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [Ipobiembl 6€30macHOTO UCTIOb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HH.

Xumuueckuii IKcnepumenm:

M3yUYeHHE 00pa310B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
IIPOBEJICHUE KAYeCTBEHHBIX pEaKIMid Ha XJOPUI-UOHBI M HAOJIIOJCHUE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpa)karoliyue (PuU3ndecKkue U XMMHUUIECKHE
CBOWCTBA TaJOT€HOB M WX COCJAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3lamMu XJIOPUIOB (TaJOTeHUIOB),
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COEIUHEHUSIMH (BO3MOXKHO
WCIIOJIb30BAaHNE BHJIEOMATEPHANIOB), HAONIOJCHHWE TMpoliecca OOyTIMBaHUS
caxapa moJ JACUCTBUEM KOHUEHTPUPOBAHHOW CEPHOW KHCIOTBI, H3YYECHHE
XUMHUYECKUX CBOMCTB  pa30aBIEHHONW CEpHOM  KHCJIOTHI, MPOBEICHUE
Ka4yeCTBEHHOW peakiuu Ha Cyab(paT-uoH W HaOIMIOJCHWE TMpHU3HaKa e&
IPOTEKaHMs, 03HAaKOMJIEHHE C (DU3UUECKMMHU CBOMCTBAMU a30Ta, (ochopa u ux
COEIMHEHU (BO3MOXKHO HCIIOJIb30BaHUE BHJAEOMATEpPUAIIOB), 0Opas3lamMu
a30THBIX U PocHOpHBIX yIOOpPEeHUH, MojiydeHue, coOupanue, paclio3HaBaHUE U
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M3y4YCHHE CBOMCTB aMMHAKA, IPOBEICHHE KAYECTBEHHBIX pEaKUUMld HAa HOH
aMmMoHUST W ¢ochaT-MOH U U3YYCHUE TPHU3HAKOB UX TMPOTEKAHHMS,
B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJEIEH KPUCTALIMYECKUX
peméToK anMasa, rpadura, QpysuiepeHa, 03HaKOMJIEHUE C MPOIIECCOM aJIcOpOIuu
PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOTasa,
NoJIy4eHHEe, COOMpaHue, pacro3HaBaHre U U3yUYeHHE CBOMCTB YTIIEKHUCIIOTO T'a3a,
IIPOBEJICHNE KAaUeCTBEHHBIX PEaKIMi Ha KapOOHAT U CUIIMKAT-UOHBI U U3yYEHUE
IPU3HAKOB HX TMPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKIHMEN CHUIMKATHOU
IPOMBIIIJIEHHOCTH, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BaxkHeiiine
HEMETAIJIbI U UX COCAUHECHUSD).

MeTajuibl 4 UX COCAMHEHMS

OOmast xapakTEepUCTHKAa XHMHYECKHUX JJIIEMEHTOB — METAUIOB Ha
OCHOBAaHMH UX NOJIOXKEHHUS B llepnonnueckon cucremMe XUMHYECKUX dJIEMEHTOB
. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTauioB. Metajuinaeckas
CBSI3b M METAJUIMYECKAsh KPUCTAIUIMYECKASI PEIIETKA. DIEKTPOXUMUYECKAN P
HalpsOKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OOmue crnocoOpl mogyyeHUs: MeTauioB. [loHsATHE O KOpPpO3UMM METaJUIOB,
OCHOBHBIC CIOCOOBI 3amUThl WX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounslie MeTasuIbL: 1OJI0KEHKE B [leproandyeckoin cucTeMe XUMHUYECKUX
anemeHToB J[. . MenneneeBa, CTpOEHHE UX aTOMOB, HAXOXKIEHUE B IPUPOLE.
duznyueckre 1 XUMUYECKHUE CBOMCTBA (Ha puMepe HaTpus U Kaius). OKCUIbI U
TUIPOKCUABl HaTpusi W Kanus. lIpuMeHEHHe IIEeTOYHbIX METaUIOB M HUX
COEIMHEHU.

[[lenouyno3eMebHbIE MeETaadbl MarHuidi W KaJbLIMK: IIOJIOXKCHHE B
[Iepnoanueckoi cucreme XxuMuaeckux 35eMeHToB . . Menneneesa, ctpoeHue
UX aTOMOB, HaxoXJIeHWE B mpupone. PHU3NYECKHUE U XUMUYECKUE CBOMCTBA
MarHusi ¥ Kajblus. BakHeinme coequHeHHs Kaiablusg (OKCHI, THUIPOKCHU],
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHECHHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHX
anemeHToB JI. 1. MenneneeBa, CTpoeHHME aToOMa, HAXOXKICHUE B IIPUPOLE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMuHMs. AMOOTEpHBIC CBOMCTBA
OKCHJA ¥ TUAPOKCHUIA ATFOMUHUSL.

Keneso: nmomoxenue B [leppoanyeckoi cCUCTEME XUMHAYECKUX AJIEMEHTOB
. 1. MenneneeBa, CTpOCHHE aTOMa, HAXOXKJICHUE B npupoje. Ousnyeckue u
XUMUYeCcKue cBoicTBa xene3a. OKcuabl, THApoKcuabl u cosm sxkeneza (l1) u
xenesa (111), ux cocras, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepuUMenm:

O3HAaKOMJIEHHWE C O00Opa3llaMud METalIOB U CIUIABOB, UX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pe3yJbTAaTOB KOPPO3UH METAUIOB  (BO3MOKHO
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WCIIOJB30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHIA
KaJIbI[Usl U HATpUsl C BOJAOW (BO3MOKHO KCIOJIb30BAaHHE BHUIECOMATEPHUATIOB),
HCCJIEIOBAHKUE CBOMCTB KECTKOM BOABL, ITPOLIECCA TOPEHMSI JKelle3a B KHCIOPOE
(BO3BMOXKHO HCIIOJB30BaHUWE BHUJACOMATEPHUAIOB), TMPU3HAKOB MPOTECKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHbI: MAarHUs, KaJblIUs, aIFOMUHMS, [IMHKA, KeJe3a
(I u sxene3a (1), mequ (1), Habmr0ACHUE U OMMCAHKE MPOIIECCOB OKPAIIIMBAHHUS
IUIAMEHU HWOHAMHM HaTpHsl, Kajusi W Kaublus (BO3MOXKHO MCHOJIb30BAHHE
BUJICOMATEPUATIOB), HCCIEIOBaHHE aM(OTEpPHBIX CBOWCTB THUIPOKCHAA
ATIOMUHUA U TUIPOKCHUIA IIUHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TEME
«BaxuHeime MeTalIbl U UX COCTUHEHUS.

XuMus U OKpy:KaIas cpeaa

BemecTBa 1 Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. be3zomacHoe
WCTIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas momoiib npu
XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaIoIIel cpebl (MpeeabHas JomyCcThuMas
KOHIIEHTpaIus BemiecTs, aanee — [1/IK). Pois xuMuu B pemieHr 3K0JI0rM4eCKUX
npo0sem.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3lioB MaTepHAIOB (CTEKIIO, CIIJIABBI METAJIIOB, TTOJIMMEPHBIE
MaTepHaIbl).

Mexcnpeomemmnuwie ceasu

Peanu3zanust MexnpeaMETHbIX CBS3€l MpU U3yYCHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MIOHATUM, TaK U MIOHATHUH, SBJISIFOIIUXCS CUCTEMHBIMHU JJ1s1 OT/ICJIbHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHbIN (akKT, TUIOTE3a, 3aKOH,
TEOpUSs, aHAJIW3, CHUHTE3, KiIaccUuUKalus, MEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJEib, SIBICHHE, MapHUKOBBIM
3 eKT, TEXHOIOTHSs, MaTEPHUAIIBI.

dusznka: marepus, aTroMm, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOIbI, PaJMOAKTUBHOCTb, MOJEKYJa, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUDIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHOE€  COCTOSIHUE  BEIIeCTBa, TIa3, pacTBOp, pPacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3UYECKHE BEJIUYUHBI, €IUHUIIBI
M3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, MIJIaHETHI, 3BE3/1b1, CONHILE.

buonorus: ¢orocunTes, apixanue, 6uocdepa, SIKOCUCTEMA, MUHEPATLHBIC
yA00peHusl, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIE BEIICCTRA.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpANbI, TOPHbIE MOPOJBI,
MOJIE3HbIE UCKOMAaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHSI IPOTPaMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHUHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHON  JEATEIBHOCTH B  COOTBETCTBHUM C  TPaJWLHOHHBIMU
POCCUHCKUMH COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMH B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIUN 00YyHarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OpPHUEHTAUUWA H
pacIIMpEeHUE OMbITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIECHHOCTHOTO  OTHOIIEHHSI K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
HWCTOPUYECKOMY W HAYyYHOMY HACJEIWI0, TOHWMAaHUS 3HAYECHUS XUMHUYECKON
HayKHd B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JIOCTOBEPHOM
nHpopmariued o0 TEpPeOBbIX JOCTHIKEHUAX M OTKPBITUAX MHUPOBOU W
OTEUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPONCTBE MUpa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IIPEACTABJIEHUS] O COLMAIBHBIX HOPMAax M IIpaBWIaX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM, Y4EOHOUCCIEOBATENIbCKOM, TBOPUECKOW ¥ JAPYrUX  BUIAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW JESATEIHHOCTH TPHU
BBITIOJTHEHUN Y4YeOHBIX, TMO3HABATENbHBIX 3aja4, BBITIOTHEHUU XUMHUYECKHUX
OKCIEPUMEHTOB,  CO3JJaHUM  Yy4E€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOITOHMMAHUIO U B3aMMOIIOMOIIIH B MPOIECCE ATON yUEOHOU NeaTeIbHOCTH,
FOTOBHOCTH OIICHUBATh CBOE MOBEACHHWE M TOCTYNKHM CBOMX TOBAPHUILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUSA MOCIJIEACTBHI
MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKUE NIPEACTABIIEHUS O BEUIECTBE U XUMUYECKON PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOLLIHE
OCHOBY JJIsl TOHUMAaHUS CYIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUsA MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[M03HABAaTEIbHBIE MOTHBBI, HAITPABJICHHBIE HA TTOJIy4Y€HUE HOBBIX 3HAHUU T10
XUMHUH, HEOOXOAUMBIC JJIsI OOBICHEHUST HAOJIIOAAaEMbIX MPOLIECCOB U SBJICHUH,
MO3HAaBaTEIbHON, MHGOPMAIIMOHHON M YUTATEIbCKON KYJIBTYPhI, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEILHOM palbOThl € Y4e€OHBIMU TEKCTaMH, CIPaBOYHOM
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JUTEPaTypOM, IJOCTYMHBIMU TEXHUYECKUMHU CPEJCTBAMHU HHPOPMAIIMOHHBIX
TEXHOJIOTHUH;

MHTEpEC K OOYYEHHUIO M IMO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K  CcaMO00pa30BaHUIO, TMPOEKTHOM U  HUCCIEI0BATEIbCKON
NEeSTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSI 00y4YEHUS B
JIaJIbHCUIILIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKU Ha 3[I0POBBbIN 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUI U
HEMpPUSATHE BPEIHBIX MPUBBIYEK (YMOTpeOJIEHUS alKoroJisi, HApPKOTHUKOB,
KypeHHUsI ), HEOOXOAUMOCTH COOIOACHHMSI ITPaBUII O€30MMaCHOCTH IIPU OOpaIlieHuU
C XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEabHOM KU3HU;

5) Tpy10BOr0 BOCHIUTAHMSA:

MHTEpPEC K MPAKTUYECKOMY H3YUYEHHIO Mpodeccuil U TpyAa pa3aIudHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUSI MPEIMETHBIX 3HAHHMM MO XMMHUU, OCO3HAHHBIA BHIOOD
WHIUBUyaIbHOM TPAEeKTOPUM NPOJOJDKEHHS O00pa3oBaHUA C  Yy4ETOM
JMYHOCTHBIX MHTEPECOB M CLIOCOOHOCTH K XMMHH, OOILIECTBEHHBIX HHTEPECOB U
HOTPeOHOCTEH, YCHENHOW NPOPECCHOHANBHON JEATEIbHOCTH M Pa3BUTHUS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

HKOJIOTMYECKU II€JIECO00PAa3HOE OTHOIIEHUE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CyIlIeCTBOBaHUS, IOHUMaHUE LIEHHOCTHU 370POBOTrO
n Oe3omacHOro ooOpasza >KW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJIEHUS
npaBwyl OE30MaCHOTO TOBEACHUST TpPU padOTe C BEIIECTBAMHM, a TaKXe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble MPU U3YUYEHUU XUMUH, IJI5
pelIeHusl 3a/Jad, CBS3aHHBIX C OKPYXArolled TMPUPOJHOU Cpenou, s
HOBBILIEHUSI YPOBHS HKOJOIMUYECKOH KyJIbTYpbl, OCO3HAHUS TJI00aIbHOIO
XapakTepa 3KOJIOTUYECKUX MPOOJIeM U yTel UX peLIeHHUs TOCPEACTBOM METOI0B
XUMHUH, SKOJOTMYECKOIO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBAaTbHCS UM B
II03HABATEIbHONW, KOMMYHUKATUBHON U COLUAIBHOMN ITPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUS MHPOBO33PEHUsI OOICHAyYHbIC TIOHATUS (3aKOH, Teopusl,
OPUHIIUI, TUIIOTE3a, PaKT, CUCTEMA, IPOLECC, SKCIIEPUMEHT U APYTOE. ), KOTOphIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX yUE€OHBIX MpeAMETax U MO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEIMETOB (OPMUPOBATH MPEACTABICHHUE O LIEJIOCTHOU
HAy4YHOM  KapTUHE MHpa, M  YHUBEpCalbHble  Yy4yeOHbIE  JIEHCTBHUS
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(mo3HaBaTeNbHEIC, KOMMYHUKATHBHBIE, PETYJISTUBHBIC), KOTOPBIE
obOecrieunBarOT  (HOPMHUPOBAHWE  TOTOBHOCTH K  CaMOCTOSATEILHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU NESTEIBHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHUSI KCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIUICHUS TP OCBOCHUH
3HAHUI: PaCKPBIBATh CMbBICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTePHbIE
PU3HAKK, YCTAaHABJIUBATh B3aUMOCBSI3b C IPYTUMHU MOHATUSIMH ), HCIOJIB30BATh
MOHSTHS JJ11 O0BSICHEHUST OT/ACNIbHBIX (PaKTOB U SBJIICHUM, BHIOUPATh OCHOBAHUS
U KpUTEPUU JIJ1s1 KIacCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIH,
yCTaHABIMBATh MPUYWHHO-CJICICTBEHHBIC CBS3M MEKIYy OOBEKTAMHU H3yUYCHUS,
CTPOUTH JIOTHYECKHUE pacCykIeHus (MHAYKTUBHBIC, JICAYKTHBHBIC, TIO
aHAJIOTUN), IeJIaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TPUMEHATH B TPOIECCe TO3HAHUS TOHATHS (NIPEAMETHBIC U
METaNpeIMETHBIE), CHUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIC B
XUMUH, TPeoOpa3oBBIBaTh IMMPOKO MPUMEHSCMBIE B XHMHH MOJCIIbHBIC
MIPEACTABICHHUS] — XUMHYCCKHUI 3HAK (CHMBOJI DJIEMEHTA), XUMHUecKas hopmyra
U ypaBHEHUE XUMHUYECKON pEaKIMU — MPH PEIICHUH Yy4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJICIBHBIX MPECTABICHUHN BBISIBIISATH U XapaKTepPU30BaTh
CYILIECTBEHHBIC TPU3HAKH H3YYaEMBIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U
XUMUYECKUX PEaKIUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJICICTBEHHBIC CBSI3U U IPOTUBOPEUUS B M3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

YMEHHUE HCIIOIh30BaTh MOCTABJICHHBIC BOTIPOCHI B KaUueCTBE MHCTPYMEHTA
MMO3HAHUS, a TaKK€ B KAa4eCTBE OCHOBBHI I (POPMUPOBAHHS THUIOTE3BI 10
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHU;

MPUOOPETEHUE OMBITA 10 TIJIAHUPOBAHUIO, OPTAaHU3AIMKM W TMPOBEICHUIO
YUYEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOmoJaTh 3a XOJ0M IIpolecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €T0 Pe3yibTaT, (POopMyInpoBaTh 0000IIECHHS
U BBIBOJIBI IO pe3yibTaTaM MPOBEAEHHOTO OMBITA, MCCIIECIOBAHUS, COCTABIATD
OTUéT O MPOJIeTIaHHOM padoTe.

Pabora ¢ nundopmanueii:

yMEHUE BBIOMPATh, aHAIM3UPOBATH U HMHTEPIPETHUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUIOB U (hOPM IIPEICTABICHHUS, TIOTYyYaeMYI0 U3 PA3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAS JIMTEpAaTypa XHUMHYECKOTO COJACpP)KaHUSA, CIPABOYHBIC
mocoOus, pecypcsl MHTEepHETa), KPUTUUECKH OIICHUBATh MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE MPUMEHSTh Pa3IUYHBIC METOJIBI 1 3aIIPOCHI MPU TIOUCKE U 0TOOpE
nH(GOPMAITUM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISI BBITIOJIHCHHUS
y4eOHBIX U IMO3HABATEIIBHBIX 3aJ1a4 ONMPEACIIEHHOTO THTIA, TPUOOPETCHHUE OITBITa
B 00JIACTH HCITOIB30BaHUS MWH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
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OBJIAJICHUE KYJbTYpOW AaKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMANbHYIO (OpMYy MpeACTaBICHUSI
uH(GOPMallMd U WUTIOCTPUPOBATH PEIIaeMble 3a/1a4ydl HECIIOKHBIMH CXEMaMH,
auarpaMmmamu, JpyruMu popmamu rpadukd U UX KOMOUHAIUSIMH;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B IMpollecce Y4eOHOU W
UCCIJIeI0BATENHCKOM IEATEbHOCTH HH(OPMAIIUIO O BIUSHUH TIPOMBIIIEHHOCTH,
CEJIBLCKOr0 XO35MCTBAa M TPAHCIOPTA HA COCTOSIHUE OKPYKAOWIEH MPUPOIHOU
Cpenbl.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC y4eOHbIe JeHCTBUS:

yMEHHUs 3aj7aBaTh BOIPOCHI (B XoJie¢ Auanora W (Wiau) JHUCKYCCHUH) IO
CYLIECTBY 0OCYyKIaeMoil TeMbl, (OPMYIUPOBATH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHON 3a1a4H;

YMEHUSL MPEJCTABIATh MOJYYEHHBIE pe3yJbTaThl I03HABATEIbHON
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALNIO
PE3yNbTATOB BBITOJIHEHUS] XUMUYECKOTO SKCIIEpUMEHTa (J1Ta0OpaTOPHOIrO OMBITA,
nabopatopHoil pabOThl MO MCCIEAOBAaHUIO CBOMCTB BEHIECTB, Yy4E€OHOTO
MIPOEKTA);

YMEHHSI y4e€OHOTO COTpYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
[IO3HABATEJIbHOM W  HCCIENOBATENIIbCKOM  JEATENBHOCTH IPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIVIACOBAHUS
no3unuil (o0cyxaeHusl, 0OOMEH MHEHUSIMH, «MO3TOBBIE IUITYPMBbI», KOOPIUHALUS
COBMECTHBIX JICWCTBUH, ONpPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUSA:

YMEHHUE CAMOCTOSITENBHO ONPEAENSITh UEIN AESTENbHOCTH, NIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesTEeIbHOCTh, BEIOUpATh Hauboiee 3PPEeKTUBHBIE CIOCOOBI pEeIIEHUsT YUEOHBIX
Y TI03HABATENbHBIX 3a]la4, CAMOCTOSATEIbHO COCTABIIATh WJIM KOPPEKTUPOBATH
MPEUVIOKEHHBIM AJITOPUTM JEHMCTBUM NPU BBIIOJHEHUU 3aJaHUN C y4ETOM
MOJTyYeHUS] HOBBIX 3HaHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3ysbTaTa 3asBJICHHON LIE€JIU, YMEHUE
UCII0JIB30BATh U AHAJIU3UPOBATh KOHTEKCTHI, IPEIaracMbl€ B yCJIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIbHOrO
coJiepKaHMs, YCTAHOBJIEHHOTO JaHHOU (denepasibHONW pabouel mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE O0YYalOUIMMUCS Hay4YHbIE 3HAHMS, YMEHUS U CIOCOObI
nedcTBul, creuuduyeckue Ui TpeAMETHOM 001acTH  «XUMHS», BUIBI
NEATEIBHOCTH 1O TOJYYEHHI0 HOBOIO 3HAaHUS, €ro HHTEpIpeTaluu,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xoniy oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:
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PacKpbIBaTh CMBICI OCHOBHBIX XUMWYECKUX IIOHATHH: aTOM, MOJIEKYJIA,
XUMHAYECKUN JJIEMEHT, NPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(omHOpOAHAs M HEOJHOPOJHAsS), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl J10JI1 XMMHYECKOIO 3JIEMEHTa B COEIMHEHUH, MOJSIPHBIA O0BEM,
OKCHJ, KHCIIOTa, OCHOBAaHME, COJb, JJIEKTPOOTPHULATEIBHOCTb, CTEIIECHb
OKHMCJICHUS, XMUMHUYECKas peakluus, Kilaccuukamus peakiuil: peaxuu
COEIMHEHMSI, pEaKLIUU PA3JI0KEHUs, PEaKUU 3aMELICHUs, peakui oOMeHa,
9K30- ¥ HJOTEPMHUUECKHUE PEAKIIUH, TEIJIOBOM 3PPEKT peakuH, SIpo aToMa,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTalb, PaJuyc aTOMa, XUMHUYECKasl
CBsI3b, MOJIIPHAsE W HEMOJSpPHAs KOBAJECHTHAs CBSA3b, MOHHAsA CBA3b, HOH,
KaTHOH, AaHWOH, pacTBOp, MaccoBass JoJisl BemlecTBa (IPOLIEHTHAs
KOHLIEHTpa1us) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATHI U IPUMEHSTh
OTU MOHATHS IPHU ONMCAHUY BEIIECTB U UX MPEBPALLICHUM;

MCIIOJIb30BaTh XMMUYECKYIO0 CHMBOJIMKY JUIsl COCTaBIIEHUs (DOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OIpE/EIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb OKUCIICHUS HJIEMEHTOB B OMHAPHBIX COETUHEHUSX, IPUHAIIEKHOCTD
BEIIECTB K OMNpEACNEHHOMY KJIAacCy COEAMHEHUH 1o ¢opMyliaM, BUJ
XUMHUYECKOH CBSA3M (KOBAJICHTHAs! U MOHHAs) B HEOPTaHUYECKUX COETUHEHUSX;
packpeiBath cMmbica [lepuommueckoro 3akona JI. M. Menneneesa:
JNEMOHCTPUPOBATh IIOHUMAaHUE IIEPUOJUYECKOW 3aBUCHUMOCTH CBOMCTB
XUMHAYECKUX JJIEMEHTOB OT WX TNoyokeHWs B llepmommueckoil cucreme,
3aKOHOB COXPAHEHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYE€HUS, 3aKOHA ABOTaIpo;

OMKCHIBATH U XapaKTEpHU30BaTh TabIMUHYI0 popMy lleproanyeckoit cuctemsl
XUMUYECKUX DJIEMEHTOB: pa3jiuyarh MOHATUA «TJaBHas mnoarpynna (A-
rpynmna)» u «mnodounas noarpynmna (b-rpymnmna)y, Masbie U 00ibIINE TEPUOIBI,
COOTHOCUTh 0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabmuie «llepuognueckas
cucremMa xumuyeckux ossemeHToB JI. M. MenneneeBa» ¢ 4UCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHMYECKHX 3JIEMEHTOB (COCTAaB H
3apsi siipa, o01ee Yucio MEKTPOHOB U pacIlipeiesIeHUe UX MO 3JIEKTPOHHBIM
CIOSIM);

KJIaCCU(PUIIUPOBATh XUMHYECKHE D3JIEMEHTHI, HEOPraHMYECKHUE BeIleCTBa,
XUMUYECKME peakiuu (10 4YHMCIy W COCTAaBy YYAacTBYIOIIMX B pPEaKUUU
BELIECTB, N0 TEIIOBOMY 3D (exTy);

XapaKTepru30BaTh (OMUCHIBaTh) OOIHME XHUMHUYECKHE CBOMCTBA BEIICCTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas ONHCAHUE MPUMEPAMH MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;
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MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX Kaue€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAICHUI B PA3IUYHBIX
YCIIOBUSIX;

BBIYUCTISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MAacCOBYIO [IOJII0O XUMHUYECKOTO »dJeMeHTa 1o (opmylie coeauHeHus,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI MO YPABHEHUIO
XUMUYECKOHN peaKIuu;

NPUMEHSATH OCHOBHBIE ONEPAIlMM MBICIUTEIILHON NESITeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O00O0OIIEHUE, CHUCTEMATU3alMI0, Kiaccudukanuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — [JIs1 U3Y4YEHUS CBOMCTB
BEIIECTB U XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
HaOIIO/ICHUE, W3MEpPEHUE, MOJACIUPOBAHUE, OSKCICPUMEHT (pEalbHBId U
MBICJICHHBIN );

CJIeIOBAaTh MpaBHUJIaM IMOJIb30BAHUSA XUMUYECKOW MOCYN0N U 71a00paTOpHBIM
o0opynoBaHueM, a TaKXke IMpaBWIaM OOpalieHusi C BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKIIMSIMH IO BBITIOJTHEHHIO Ta00PATOPHBIX XUMUYECKUX
OMBITOB IO TOJYYEHHIO U COOMPAHMIO Ta3000pa3HbIX BEUIECTB (BOJOPOJA U
KHCJIOPOJIa), IPUTOTOBJICHUIO PACTBOPOB C OIpENEIEHHON MacCOBOM Aojei
pacTBOPEHHOIO  BEILECTBA, IUIAHUPOBATh U IPOBOAUTH XUMHUYECKHE
HKCIIEPUMEHTBHI 110 paCIIO3HABAaHUIO PACTBOPOB IIEJI0UYEH U KUCIIOT C TOMOILBIO
UHIMKATOPOB (JTakMyc, peHoipTanenH, METUIOpaHXK U JIpyTue).

K koHiy oOyueHus B 9 kjacce npeaMeTHbIE pPe3ysbTaThl Ha 0a30BOM YpPOBHE

JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHM:
PaCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUH DJIEMEHT,
aToOM, MOJIEKYyJla, HOH, KAaTHOH, AaHWOH, IIPOCTOE BEIUIECTBO, CIOKHOE
BEILIECTBO, BAJEHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHMUS,
XUMUYECKasl peakiusi, XAMUYECKas CBs3b, TEIJIOBOM 3PPEKT peakuuu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAS JUCCOLMAIINS, PEAKIMM MOHHOTO OOMEHa, KaTaau3arop,
XUMUYECKOE paBHOBECHE, OOpaThMble U  HeEoOpaTHUMbIe  PEaKIINH,
OKHCIIUTEJILHO-BOCCTAHOBUTEIBHBIE PEAKIIMHN, OKUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUsA, aM(pOTEPHOCTh, XUMHUUYECKas
CBs3b (KOBaJCHTHAsl, MOHHAsA, METaJUIMYecKas), KpUCTaJUIM4ecKas: pemérka,
KOPpO3Usl METAJUIOB, CILIABBI, CKOPOCTh XUMHUYECKOW PEAKIUH, MPEAEIbHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMWYECKUX MOHATHUN U IPUMEHSITh
ATU MOHSATHUS IPU ONMCAHUY BEUIECTB U UX MIPEBPAICHUI;

UCII0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJII COCTaBJICHUS (pOpPMYJT BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

ONPENEIIATh BAJEHTHOCTh U CTENEHb OKHUCICHHS XMMUYECKHX JJIEMEHTOB B
COEAMHEHUAX  PA3JIMYHOIO  COCTaBa, MPUHAIEKHOCTh  BEHIECTB K
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oTnpesenéHHOMY KJIacCy COeIMHEHUH 1Mo GopMyiiaM, BUJI XUMUYECKOU CBS3H
(KoBaJeHTHAsl, MOHHAsA, METAJUIMYECKas) B HEOPraHWYECKHX COEIUHEHHSX,
3apsi] MOHA 10 XUMHUYECKOH opMyIie, XapakTep Cpebl B BOJAHBIX pacTBOpax
HEOPraHWYECKUX COCANMHEHUM, TUIl KPUCTANINYECKON PEIIETKA KOHKPETHOTO
BEILIECTBA;

packpeiBateb cmbica [lepuogmueckoro 3akona JI. M. Menzaeneesa u
NEMOHCTPUPOBATh €ro IOHHMaHWE: ONUChIBATh U  XapaKTEepU30BaTh
Tabinunyto Qgopmy Ilepuoandeckoil CUCTEMBI XMMHUYECKHUX JIIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoarpynna (A-rpymma)» ©u «1IoOodHas
noarpynmna (b-rpynma)», wmanble W OOJBIIME TEPUOJBI, COOTHOCUTH
0003HaYEHHUs, KOTOPHIC UMEIOTCS B TIEPUOIUIECCKON TabIHUIe, C YUCIOBBIMU
XapaKTEPUCTHKAMU CTPOEHUS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
3apAan sapa, 00IIee YUCIO AIEKTPOHOB U PACTIPEAEICHUE UX MO 3JEKTPOHHBIM
CJI0SIM ), OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOKCTB 3JIEMEHTOB
U UX COCIMHEHUN B Tpeienax MallbIX MEPUOJOB W TJIABHBIX MOATPYII C
YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMUMHYECKUE BJIEMEHThI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKUE peakiuu (10 4YHCIy M COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, 0 HU3MEHEHHUIO CTENEHEH OKUCICHMS
XUMHYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOMIKME U CHeUu(PUUEeCKHe XUMUYECKUE
CBOKCTBA MPOCTHIX U CIOKHBIX BEUIECTB, MOATBEPKAasi ONUCAHUE IPUMEPAMU
MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHUM COOTBETCTBYIOIIUX XHWMHYECKUX
peaKkuui;

COCTABJISITh YPABHEHUS AJIEKTPOIUTUUECKON JUCCOIMAIMN KUCIOT, IIeJ0uen
M COJICH, TIOJIHBIE U COKPAILEHHBIE YpaBHEHUS pEaKIUil MOHHOro OoOMeHa,
YpaBHEHUS pEAKIil, OATBEPKAAIOUIUX CYILIECTBOBAHNE T€HETUUECKOW CBS3H
MEXy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMMA
MOCPEICTBOM COCTABJICHUS 3JICKTPOHHOTO OanaHca STUX PEeaKIIHii;
IPOTrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOXKHOCTH TIPOTEKAaHUSI XHUMHUYECKHX TMPEBPAIICHUHA B Pa3IU4HBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHMYECKOTO »JJIeMEHTa Mo ¢opMylie COeIUHEHUs,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOU peaKinu;

coOI0/1aTh MpaBuia MOJb30BAHUS XMMUYECKOW MOCYJI0M M J1TaOOpaTOPHBIM
000pyI0BaHUEM, a TaK)Ke MpaBuIa 0OpaIlleHHs ¢ BEIIECTBaMU B COOTBETCTBUU
C MHCTPYKIUSMHU MO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
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MOJIYYEHHUIO U COOMPAaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YIJIEKHCIIOTO
rasa);

MPOBOANTH PEAKIUH, MOATBEPKIAIONINE KAaYeCTBEHHBIM COCTaB pPa3IMYHBIX
BEIIECTB: PACMO3HABaTh OIBITHBIM MYTEM XJOpUA-, OpomMuA-, HOIUA-,
kapOoHat-, ¢ocdar-, cuaukar-, cyiabhar-, THAPOKCUIA-UOHBI, KATHOHBI
aMMOHHS U HOHBl M3YyYEHHBIX METAJJIOB, MPHUCYTCTBYIOIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHATH OCHOBHBIE OINEPALUU MBICIUTEIbHONW NEATEIbHOCTU — aHAIU3 U
CHUHTE3, CpaBHEHHUE, 00OOILIEHNE, CUCTEMATU3ALUIO, BBISIBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€d — ]ISl M3YyYEHUS CBOMCTB BEILECTB U XHMHUYECKUX
peakiuii, €CTeCTBEHHO-HAayYHble METO/Abl TO3HaHHA — HaOJIOJCHHE,
U3MEPEHHE, MOACIINPOBAHUE, SKCIIEPUMEHT (PEaIbHbI U MBICTICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumeHnoBanue KosmuecTBo yacoB
Ne A31C10B H TeM K n DJIeKTpoHHbIe (L1 (ppoBbIE)
nm | P2 Bcero OHTPOJILHBIC PaKTHIeCcKne o0pa3oBaTe/ibHbIE peCypchbl
NporpamMmel padoThI padoTshI
Paznea 1. IlepBoHayaiabHble XMMHYECKHE OHATHS
XuMmus — BakHast 0071aCcTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
' MIPAaKTHUYECKON https://m.edso0.ru/7f41837c
JIeSITeIbHOCTH YeJIOBEKa
12 BemecTBa 1 xumMmudeckue 15 1 bu6mmoreka [IOK
’ peakimn https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pa3nes 2. BaxkHejilmme npeacTaBuTe 1 HEOPraHMYeCKHX BelllecTB
21 Boznyx. Kucnopoz. 6 bu6nuorexa [IOK
' ITonsiTre 06 okcuaax https://m.edsoo.ru/7f41837c
29 Bognopon.Ilonsarue o 8 1 bubnnorexa [JOK
' KHCJIOTAaX M COJISIX https://m.edso0.ru/7f41837c
23 Bopa. PactBopsl. 5 1 1 bubnuorexa [IOK
' ITonsiTrie 06 OCHOBaHMSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJ1aCChI
2.4 HEOpPraHUYECKUX 11 1 1 bubmmorexa LIOK
' - https://m.edsoo.ru/7f41837c
COEIMHEHUN
Hroro mo pasneny 30

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux j1eMenToB /. U. MenaesieeBa. CTpoeHue aToMoOB.

Xumuueckasi cBsi3b. OKHCIHTEIbLHO-BOCCTAHOBHTEIbHBIE PC€AKIINHU
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[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHUYECKUX DIIEMEHTOB 7 bubanorexa LIOK
' https://m.edsoo.ru/7f41837c
. . Menneneena.
CtpoeHue aToMa
XUMH4YeCcKas CBA3b.
39 OxkucIuTenpHo- 3 bubnuorexa [JOK
' BOCCTAaHOBUTEIILHEIE https://m.edsoo.ru/7f41837c
peakIu
bubmuoreka [JOK
Hroro o paszemy 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubanorexa LIOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KVIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3aesioB U TeM K - JuaexkTpoHHble (HU(poBbHIE)
n/m | mporpamMmsl Bcero OHTPOJILHBIC paKTHaeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3znes 1. BeniecTBO M XUMHYeCKHE PeaKIun
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [JOK
' XUMHMYECKHUX PEAKLIMH https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTUYECKAS AUCCOLUALIMS. 3 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pasznea 2. Hemeraaabl 1 HX coeNHEHUS
21 | e e VIIA- 4 1 budmmorexa [TOK
' https://m.edso0o.ru/7f41a636
rpynmnsl. ["anoreHst
22 | xunmecoxm sreventos VIA- 6 Bu6miorera LIOK
' ) https://m.edsoo.ru/7f41a636
rpynimel. Cepa u €€ coeAMHEHUs
OO01mmas xapakTepucThKa
23 XAMUYECKHX dJIeMeHTOB VA- 7 1 bu6mmoreka [JOK
' rpynnsl. A3ot, Gpocdop u ux https://m.edsoo0.ru/7f41a636
COCJIMHECHHUS
OO6mrast XxapakTepucTruKa
24 XUMHUYECKUX dJIeMEeHTOB |V A- 8 1 2 bu6mmorexa [{OK
' TPYHIIBL. YTIAEPO U KPEMHUN U UX https://m.edso00.ru/7f41a636
CO€JIMHEHHUS
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Hroro no pazneny

25

Pasznen 3. MeTa/LiIbl M X COCAMHCHHU A

. bubmuoreka [JOK
31 Obupe colCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
32 Bakneiiniie MeTaJuibl U UX 16 bubmuoreka [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Paznen 4. Xumus 1 oKpy:kamomas cpeia
41 BemecTsa u maTepuansl B KU3HU 3 bubnuorexa [JOK
' YyeJIOBEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmiorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O 68

ITIPOTPAMME
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IPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMUBI
8 KIIACC
Kon . .
DOBEDSIEMOr0 IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOII 00pa30BaTe/IbHOI NPOrpaMMbl
pokep OCHOBHOI0 00111er0 00pa30BaHUA
pe3yJbTara
1 ITo Teme: «IlepBoHauaIbHBIE XUMHUECKHUE TOHITHS
PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSATUH: aTOM, MOJEKYyJa, XUMHUYECKHH AJIEMEHT, IMPOCTOe
BEIIIECTBO, CJIOXKHOE BEIECTBO, CMECh (OJHOPOIHAS W HEOJHOPOIHAsS), BaJICHTHOCTb, OTHOCHUTEJIbHAs
aTOMHas M MOJIEKYJISIpHAas Macca, KOJMYECTBO BEIIEeCTBA, MOJb, MOJSpHAas Macca, MaccoBasl JOJIs
11 XUMHUYECKOTO 3JIEMEHTA B COCTMHEHHUH, MOJIIPHBIN 00BEM, XUMUYECKas peaKIus, KilacCu(PuKaius peaKkiui:
pPEaKIuu COCNMHEHUsS, PEaKIUU pPAa3lOoXKEeHHs, peakluu 3aMelIeHHs, peakuuu oOMeHa, 5K30- U
SHIOTEPMUUYECKHUE PEAKIUH, TEIIOBOM 3(PEeKT peakiuu, pacTBOp, MaccoBas JIOJIs BelecTBa (MPOICHTHAs
KOHIIEHTpAaIlKs) B pacTBOPE
19 WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN U MPUMEHSATH 3TH MOHATHUS IPU OMHCAHUU
' BEILIECTB U UX MPEBPALLCHUI
13 WCIIOJIH30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJISi COCTaBJIeHUS (POPMYIN BEUIECTB W YPaBHEHHM XUMHUYECKUX
' peakumii
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsI MAcCChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYISIPHOTO
' y4eHUs, 3aKOHa ABOTrajipo
1.5 OTIPEJIETISATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
16 KJIacCU(PUITUPOBATh XMMHYECKUE pPEaKUH (IO YUCITY U COCTAaBY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, IO
' TETIOBOMY P HEKTY)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
1.8 BBIUHCIISITH MACCOBYIO JIOJTFO XUMUYECKOTO dJIEeMEHTa 1o (popMysie COeTMHEHNUS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEILIECTBA B pACTBOPE
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INPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOAbLI IIO3HAHUA — Ha6JIIOI[€HI/Ie, HU3MCPCHUC, MOACINPOBAHUC,

1.10 SKCTIIEPUMEHT (PeabHBIM U MBICTICHHBIN )
2 ITo Teme: «BaxHenme npeIcTaBUTEIM HEOPraHNYECKUX BEIIECTBY

2.1 pPacCKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKHUX MTOHATUI: OKCUJ, KUCII0TAa, OCHOBAHUE, COJIb

2.2 ONpeeATh NPUHAJICKHOCTD BEIIECTB K ONpeAeNEHHOMY KJIacCcy COSAMHEHH 1o popmyaam

2.3 KJIaCCU(UITMPOBATh HEOPTAHMYECKUE BEIICCTBA

24 XapaKTepu30BaTh (OMUCKHIBATh) 0OIIHE XHMUECKHE CBOMCTBA BEILIECTB PA3TUYHBIX KIIacCOB, MO/TBEPIK A
OMMCaHue MPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN

25 MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBHCHMOCTH OT MX KaUECTBEHHOTO COCTaBa, BO3MOKHOCTH
MIPOTEKAHUsI XUMUYECKUX PEBPAILICHUN B PAa3JIMYHBIX YCIOBHSIX
CJIeIOBaTh NpaBWJIaM TOJIb30BAHUS XWMHMUYECKOW TOCYAOW M Ja0OpaTOPHBIM OOOpYyIOBaHHEM, a TaKXKe
paBuJiaM OOpalIeHHs] ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIMSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX

26 XMMIYECKHX ONBITOB MO MOMYYCHHIO co?npaHmo Ea300613a3me BEILECTB (Bomoposia M KHCIIOPOJa),
MPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHON MacCOBOM J10J€il pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U
MPOBOJIUTh XMMHUUYECKHE DKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB IIENIOYEH M KHUCIOT C MOMOIIBIO
WHAUKATOPOB (Jakmyc, heHondraaerH, MEeTUIOPAHXK U IPYTHE)

2.7 MIPOBOJIUTH PACUYETHl IO YPABHEHUIO XUMHUECKON peaKIu

3 ITo Teme: «llepuommueckuit 3axkoH u [lepronnueckas cucrema xumudeckux sneMeHToB /. 1. Menneneesa.

Crtpoenue atoMmoB. XuMHudeckasi CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHSTHH: SIpO aTOMa, DJIEKTPOHHBIN CJIOW aToMa, aTOMHas

3.1 opOuTanb, paanMyc aromMa, XHMHYECKas CBs3b, TONSApHAsT W HEMOJSIpHAs KOBAJICHTHAS CBA3b,
AJICKTPOOTPHUIIATEIFHOCTD, HOHHAS CBSI3b, NOH, KATHOH, aHUOH, CTENIEHb OKUCIICHUS

3.2 KJIACCU(UIIMPOBATH XUMUYECKUE DIIEMEHTHI
OTMHUCHIBAaTh M XapaKTepu3oBaTh TabmuuHyto (Gopmy Ileprmomnyueckoid CHCTEMBl XMMHYECKUX SJIEMEHTOB:

3.3 pa3inuaTh MOHATUS «rJ1aBHas moArpymma (Arpymma)» u «mobounas noarpymnmna (brpymma)y», «vaneie» u
«O0JIbIIINEY TEPUOIBI
packpbiBaTh cmbich  [lepuonnueckoro 3akona J[.M. MenneneeBa: [€MOHCTpUPOBaTh MOHUMAaHHE

34 MEPUOJNYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX 3JIEMEHTOB OT HX NOJIOKEHUS B llepmommueckoi

CUCTCMC
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COOTHOCHTH 0003HaYCHHS, KOTOpbIe UMeroTcs B Tabnuue «llepuonnyeckas cucreMa XUMHUECKUX SJIEMEHTOB
3.5 J.W1. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U
3apsij sapa, oo1ee YUCIIo0 IEKTPOHOB U pacHpeAeIeHUE X 10 JIEKTPOHHBIM CII0SIM)
3.6 OINPEAEIISATh CTENEHb OKUCIEHUSI 3JIEMEHTOB B OMHAPHBIX COSAMHEHMSIX
3.7 ONPEAEIIATh BUJ XUMUYECKON CBSA3H (KOBAJEHTHASI U MOHHAsI) B HEOPTAHUYECKUX COEIMHEHUSX

9 KUIACC
Koxa npoBepsiemoro IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl
pe3yabTara OCHOBHOT'0 00111€er0 00pa30BaHus
1 I1o Teme: «BenecTBo M XUMHUYECKask PEAKLUs
pacKpbhIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TIOHSATHUH: PpPAaCTBOP, JJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPONIUTHYECKAsT TUCCOLIMAIINS, PEaKIIMd MOHHOTO OOMEHa, KaTajJu3aTop, XMMHUYECKOe paBHOBECHE,
11 oOpaTuMble W HEOOpaTUMBIE PEAKIUU, OKUCIUTEIHLHOBOCCTAHOBHUTEIBHBIE PEAKIUU, OKHUCIUTENb,
' BOCCTAaHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHHE, AIOTPONHs, aM(OTEpPHOCTh, XUMHUYECKas CBS3b
(KoBasieHTHAs, UOHHAsA, METAJUTMYECKas), KpUCTAJUTMYECKasi PemI€TKa, CIUIaBbl, CKOPOCTh XMMHYECKOM
peakiuumn
19 WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX IOHATUA M MPUMEHATh 3TH MOHATUS MpHU
' OMMCAHUU BEIIECTB U UX MPEBpaICHUN
13 COCTABJISITh YPABHEHUS SJEKTPOJMTHUUECKOW JUCCOLMALMUA KHUCIOT, IIEJIOoYeld M COJIeH, IMOJHBIE U
COKpaNI€HHBIC YPaBHEHUS PEAKITN HOHHOTO OOMEHa
14 pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIIMK IOCPEJACTBOM COCTABIICHUS
' ANIEKTPOHHOTO OallaHCca ITUX peaklui
1.5 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOM peaKIinu
2 ITo Temam: «HemeTamibl u ux coeguHenus» u «MeTauibl U UX COSTUHEHUSD)
XapaKTepu30BaTh (OMUCHIBATh) OOIIHE U CIEeNU(UISCKUE XUMHUYECKHE CBOMCTBA MPOCTBHIX U CIIOKHBIX
2.1 BEIIIECTB, IMOJTBEPK/Iasi OMMCAHUE TPUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHHH COOTBETCTBYIOIINX
XUMHYECKUX PEaKIUi
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COCTaBJISITb YpaBHCHHA peaKuHﬁ, MOATBCPIKAAOIIUX CYHICCTBOBAHHUC TCHETHYECKOM CBS3U MCKOY

2.2
BEILIECTBAMM PA3JIMYHBIX KJIACCOB
23 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX CTPOEHHUS, BO3MOXXHOCTH NPOTEKaHUs
' XMMHYECKHX MTPEBPALLCHUI B PA3JIMUYHbBIX YCIOBUSIX
ClIeZIOBaTh MpPaBUJIaM TOJIB30BAHUS XMMHYECKON MOCYA0M U 1a00paTOpHBIM 00OPYJIOBAaHUEM, a TAKXKe
24 MpaBWJIaM OOpaIIeHUsI C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIIMSIMH IO BBIITOJIHEHUIO TAOOPATOPHBIX
' XUMHAYECKHX OTBITOB IO MOJYYCHHUIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa U YTIIEKHUCIIOTO
rasa)
MPOBOJIUTh PEAKLMHU, MOATBEPKAAIOIINE KAueCTBEHHBIM COCTAB pPa3IMYHBIX BELIECTB: PacClO3HABATh
25 OTBITHBIM IYTEM XJIOpUA-, OpOMHUJ, MOAMJ, KapOoHaT, (ocdar, cuimkar, cyinb(ar, THIAPOKCHUANOHEI,
' KaTUOHbl aMMOHHSA, HOHbl M3YYEHHBIX METAJVIOB, MPUCYTCTBYIOIIME B BOAHBIX PacTBOPAX
HEOPraHWYECKHUX BEIECTB
3 ITo Teme: «XuMUS U OKpYXKaroLas cpeaay
3.1 pacKpbIBaTh CMbICI OCHOBHBIX xuMHuueckux nouatuil: [1/IK BemecTBa; Koppo3usi MeTaaioB
IIPUMEHATh OCHOBHBIE OIEpallMy MBICIIUTEIIBHON JESATENbHOCTH — aHAJIUu3 W CUHTE3, CpPaBHEHHE,
32 0000111eHHe, CUCTEMATHU3alUIO, BbISIBIEHUE NPUYMHHO-CIEICTBEHHBIX CBA3€H — JUIS U3y4YEeHUs CBOMCTB

BEIIIECTB U XMMHUYECKUX PEAKIINi; €CTECTBEHHOHAYYHBIE METObI TTO3HAHUS — HAOJIOJACHUE, U3MEPEHHE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (peasbHbIN U MBICIICHHBIN)

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KIIACC
Kona IIpoBepsieMblii 3J1€MEHT COAEePKAHMS
1 IlepBoHaYaJIbHBIE XUMUYECKHE TOHSTHS

11 IIpeamer xumun. Posib XuMun B )KHU3HU YelloBeKa. XUMUS B cHCTeMe HayK. Tena u BemecTBa. @u3nyeckue cBOMCTBA
BEUIECTB. AIpEeraTHOE COCTOSIHME BELLIECTB

1.2 [ToHsiTHE O MeTO/1aX MO3HAHUS B XUMHUH. YuCThIe BenecTBa 1 cMecH. CriocoObl pa3iesieHus cMecen

13 ATOMBI 1 MOJIEKYJIBI. XUMHUECKHE 3JIeMEHThI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. IIpOCThIE U CIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YYCHHE
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Xumnueckasi (opmyna. BaleHTHOCT aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIECTB.
OtHocutenbHas aToMHas Macca. OTHOCHUTENbHAs MOJEKYJsipHas Macca. MaccoBas OISl XUMHUYECKOrO 3JIEMEHTa B
COETMHEHUH

1.5

KonuuectBo BemectBa. Monb. MossipHas Macca. B3auMoCBs3b KOJIMYECTBA, MACChl U UMCIA CTPYKTYPHBIX €IUHUL]
BemiecTBa. Pacuérel o opmynam XMMHUYECKUX COSAMHEHUI

1.6

Du3nyecKkue U XUMUYECKUE SBICHUSA. XUMUYECKas peakuus U €€ NPU3HAKU. 3aKOH COXPAHEHHs MACChl BEIECTB.
Xumnueckue ypasHeHus. Kiaccudukanms XuMudecknux peakimii (CoeTMHEHHs, Pa3JI0KEHHs, 3aMeIIeHNs, 00OMeHa)

1.7

XUMHUYECKUHN HKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM MOCY0M, ¢ ITpaBrUiiaMy paboThl B J1a00OpaTOpuu U MpuéMaMu
oOpaiieHuss ¢ J1abopaTOpHBIM O0OpyJOBaHHEM, H3y4Y€HHE U ONucaHue (U3MYECKUX CBOMCTB 00pa3ioB
HEOpPraHMYECKUX BEIECTB, HaOI0AeHIe Pu3ndecKkux (IU1aBjeHUE BOCKa, TasHUE JIbJ1a, pACTUPAaHUE caxapa B CTYIIKE,
KHUIIEHUE U KOHACHCALIMS BOJIbI) 1 XUMHUYECKHX (TOpPEHUE CBEYH, TPOKATMBAHNE METHOM MTPOBOJIOKH, B3aUMO/ICHCTBHE
MeJa ¢ KUCJIOTOW) SBIICHUH, HAOJIFOICHNE ¥ OMTUCAHKUE MTPU3HAKOB MPOTCKAHUS XUMUYCCKUX PEaKIUil (pa3ioKeHHe
caxapa, B3aMMOJICICTBHE CEPHOMN KUCIIOTHI C XJIOpuaoM Oapus, paznoxenue runpokcuna menu(ll) mpu narpeBanum,
B3auUMOJIeCTBUE keme3a ¢ pactBopom conu menu(ll), uzydenue cnoco6oB pasneneHust cMecel (C TOMOIIbI0 MarHuTa,
bunbTpoBaHWe, BBIMAPUBAHUE, JUCTHIULNMS, Xpomarorpadus), MPOBEIECHUE OYHUCTKH TOBApEHHOW COIH,
HaOJII0/IEHUE U ONIMCAHKUE PE3YJIbTATOB MPOBEICHNUS OMbITA, MWIUTIOCTPUPYIOLIEr0 3aKOH COXPAHEHUS MacChl, CO3/1aHNE
MoJieIe MOJIeKY (IIapOCTePIKHEBBIX)

Baxwneiime MPEACTABUTCIIM HCOPTaHUYCCKUX BCUICCTB

2.1

Boznyx — cmech rasos. CocraB Boznyxa. Kuciopon — anemeHT u mpocroe BeniectBo. Haxoxxaenue kuciopona B
npupose, pusnueckue U XuMudeckue cBoiictBa (peakuuu ropenus). Oxcuasl. [Ipumenenne kucinopona. CrocoObl
NOJIy4YEeHHUs] KUCIOPO/a B JIaOOpaTOpUH ¥ IPOMBIIIIEHHOCTU. KpyroBopot kucinopoa B npupoze. O30H — auioTporHas
MoaudUKaIHs KUCIOpoaa

2.2

TemoBoil >PpeKkT XUMHUUECKON peakluu, TEPMOXHMUYECKHE YpaBHEHUS, DK30- U SHJIOTEPMHUYECKHE PEaKIIUU.
TormmBo: yrosib U MeTaH. 3arps3HeHre BO3/1yXa, YCUIeHHE TapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CIIOS

2.3

Bonopon — anement u npoctoe BeriectBo. Haxoxxaenue Bojgopona B npupone, Gpuznueckue U XMMHUUECKHUE CBOMCTBA,
pUMeHEeHHe, criocoObl nonydeHus. KucinoTs! u conu

2.4

Mounsipablii 00bEM razoB. PacuéTel M0 XUMUYECKUM YpaBHEHHSIM

2.5

®dusnueckue cBoiicTBa BoAbl. Boga kak pactBoputens. PacTBopbl. HacklllleHHBbIE M HEHACBIIIEHHBIE PacTBOPHI.
PacTBopuMOCTb BemiecTB B Bojie. MaccoBasi 107151 BEIIECTBA B PaCTBOpPE. XMMHYECKHUE CBOMCTBA BOJIbI. OCHOBAHMSI.
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Ponb pacTBOpOB B Ipupo/e U B )KU3HU YesioBeka. KpyroBopot Bojipl B ipupoie. 3arpsis3HeHue NpupoAHbIX BoJ. OxpaHa
Y OYHCTKA IIPUPOAHBIX BOJ

2.6

Knaccudukanus neoprannueckux coeaunenud. Oxcuanl. Knaccuduxanus okcuon: coiaeodpasymomire (OCHOBHbIE,
KUCIOTHBIE, aM(oTepHBIE) U HeconeoOpasyromue. Homenknarypa okcuaoB. dusnyeckue U XUMHYECKHE CBOHCTBA
okcuoB. [lomyuenue okcuoB

2.7

OcnoBanus. Knaccugukanus ocHOBaHMM: IIENOYM M HEpAcTBOpUMBbIE OCHOBaHUS. HomeHKiaTypa OCHOBaHHUH.
Du3nyeckue 1 XUMHIECKHE CBOMCTBA OCHOBAaHMM. [lonydeHne ocHOBaHUMI

2.8

Kucnorsl. Knaccudpukamus kucinor. Homenkmarypa kucior. Ouszndeckne U XUMUYECKHE CBOMCTBAa KHCIOT. P
aktuBHocTH MetasuioB H.H. bekerosa. [lonyuenue kucior

2.9

Conu. Homenknarypa coneil. dusnuecknue u XuMudeckue cBorcrsa coneil. Ilonyyenue conen

2.10

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COCI[I/IHGHI/Iﬁ

211

XUMUYECKUH SKCTIEPUMEHT: KaueCTBEHHOE OIpeIeJICHHE COJIEp>KaHusl KUCIOPOa B BO3AyXe, OTyuyeHue, CoOupaHue,
pacro3HaBaHUE W M3yYEHUE CBOMCTB KHCIIOPO/Aa, HAOIIOCHIE B3aMMOICHCTBHS BEIIECTB C KUCIOPOJOM U YCIIOBUS
BO3HUKHOBEHUS U TPEKpaIIeHus TOpeHus (moxapa), O3HaKOMIIEHHE ¢ 00pa3liaMu OKCUIOB U OMHCAHHUE UX CBOMCTB,
MoJTydeHue, coOMpaHue, pacro3HaBaHWE W WU3YYCHHE CBOWMCTB BOJOpOJa (FOPEHHE), B3aHMMOJICHCTBHE BOIOPOJA C
okcuaoM meau(ll) (BO3MOKHO HCIIONIB30BaHKE BHIEOMATEPUANIOB), HAOM0IeHHE 00pa3IIoB BEIIECTB KOTUYECTBOM |
MOJIb, HWCCJICIOBAaHNE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C PA3IMYHOW PACTBOPUMOCTBIO, MPUTOTOBJICHUE
pacTBOpPOB C OMpeAeNEéHHOM MaccOBOM J0ieil pacTBOPEHHOTO BEIIECTBa, B3aUMOJECHCTBHE BOJABI C MeETallaMU
(HaTpueM u KaJbplieM) (BO3MOXKHO UCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), ONIPEIeNIEHHE PACTBOPOB KHUCIIOT U IIEIOYEH
C MOMOIIBI0 HHIUKATOPOB, HUCCIeI0BaHNE 00pa3ll0oB HEOPTraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIacCOB, HAOIOJIEHUE
M3MEHEHHUs OKPACKM MHJIUKATOPOB B PacTBOpPax KUCIOT M ILIeN0Yel, u3ydeHue B3aumozeiictsus okcunaa meau(ll) c
pacTBOPOM CEpPHOM KHCIOTHI, KHUCIOT C METaJlaMH, peakluuid HeWTpanu3alud, MOTy4eHHEe HEepPaCTBOPUMBIX
OCHOBaHWH, BRITECHEHNE OJJHOTO METaJlIa IPYTUM U3 PacTBOPA COJIH, PEIICHHE SKCIICPUMEHTAIBHBIX 3a1a4 110 TeMe
«Baxknelime K1acchl HEOPraHUYECKUX COeTMHEHUI

[Tepuoanueckuii 3akoH u Ilepnoanueckas cucrema xumudeckux eMeHToB [[.1. Menneneesa. CtpoeHne aTOMOB.
Xumndeckasi CBA3b. OKHCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH

3.1

HepBHe IIOIIBITKH KJ'IaCCI/I(l)I/IKaI_H/II/I XUMHYECKHX 3J1eMeHTOB. Ilonsarue o rpymnmnax CXOJHbIX 3JICMCHTOB (menquHe n
IIECJIOYHO3CMCIIbHBIC METAJLJIbI, TaJIOT'CHBI, HHCPTHLIC 1“8.31:1). 3HGMGHTLI, KOTOPBIC 06pa3y10T aM(I)OTepHBIC OKCHUIbI U
TUAPOKCHUBL
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3.2

[Tepuoanueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux 3semeHToB [I.M. Menneneesa. Koporkonepruonnas u
nnuHHOTIepuoaHas (opmbr [lepuoanueckoii cucteMbl xumudeckux sjemeHToB [[.M. Menneneesa. Ilepuoasr u
rpymibl. u3nyeckuil CMBICH MOPSIKOBOI0 HOMEpa, HOMEPOB MEPHUOJIa U TPYIIIBI AIEeMEHTa

3.3

Crtpoenue aromoB. CoctaB aTOMHBIX siiep. M30Tombl. DnekTpoHbl. CTpOSHUE JIISKTPOHHBIX 000JI0YEK aTOMOB ITEPBBIX
20 xumuueckux anemMeHnToB Ilepuoanueckoit cuctemsl J[.M. MenzaeneeBa. XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA
110 ero noJioxkeHuto B [lepuonnueckoii cucreme JI. M. MenpaeneeBa

3.4

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJNIMYECKUX M HEMETAJUIMUYECKUX CBOMCTB
10 TpynnaM u nepuonam. 3HaueHnue llepuonnueckoro 3akona u Ilepuonndeckoi CUCTEMbI XUMUYECKUX AJIEMEHTOB
JUIsl pa3BUTHsI HAyKH U NTpakTuku. JI.M. MeHeneeB — yd4€HbIN U IpaskIaHUH

3.5

Xumuueckasi cBs3b. KoBaneHTHast (moJsisipHass M HEMOJIApHAs) CBSI3b. OJEKTPOOTPULATENILHOCTh XUMHYECKHX
a1eMeHTOB. MoHHas CBA3b

3.6

Crenenb okucieHus. OKHUCIUTEILHOBOCCTAHOBUTEIbHBIC peakiuu. I[Iporecchl OKUCICHHS M BOCCTAaHOBIJICHHS.
OKHUCITUTEN U BOCCTAHOBUTEIIHN

3.7

XVUMHUYECKUH SKCIIEPUMEHT: U3ydyeHue 00pa3lioB BELIECTB META/NIOB U HEMETAJJIOB, B3aMMOJEHCTBHE THIPOKCH]IA
IIMHKAa C PACTBOPAMM KHUCJIOT M ILNEJIOYEH, MPOBEINEHHUE OINbBITOB, WIIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3yiokeHHsl, COeIMHEHUS)

9 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

BemecTBo 1 XuMu4decKkas pcaknus. HOBTOpCHI/Ie

11

[Iepnonnueckuit 3akoH. Ilepnoanyeckas cucrema xummyeckux eMeHToB [[.M. MenneneeBa. CtpoeHue aToMOB.
3aKOHOMEPHOCTH B U3MEHEHUHM CBOWCTB XMMHYECKHMX 3JIEMEHTOB IEPBBIX TPEX NMEPHUOAOB, KM, KaIbLMI U UX
COG}II/IHeHI/Iﬁ B COOTBETCTBHUHU C IIOJIOKEHHUEM DJIEMEHTOB B Hepnoanqecxoﬁ CUCTCEME U CTPOCHUEM UX ATOMOB

1.2

CtpoeHue BemecTBa: BUAbl XUMUYECKOM CBSI3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA
OT TUIA KPUCTATUIECKON PEIIETKH M BUAA XUMUIECKOU cBsi3u. Kimaccudukaius 1 HOMEHKIATypa HEOpraHUIeCKHX
BeIIECTB (MEXAyHAPOAHAS U TPUBUATbHAS). XUMHYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KilaccaM
HEOPraHWYECKUX COEMHEHNN, TEHETUYECKasl CBSA3b HEOPraHUYECKUX BEIIECTB
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13

Knaccuukanus XuMHUECKUX peakluid MO pa3IMyHbIM MpU3HAKaM (II0 YHCIY M COCTAaBY YYacCTBYIOIIUX B PEaKLUU
BEIIECTB, 110 TEIUIOBOMY 3P (EKTY, 10 U3MEHEHUIO CTEIIEHEN OKUCIIEHUS] XMMUYECKUX 3JIEMEHTOB, II0 00paTUMOCTH,
[0 Y4YacTHIO KaTaju3aropa). DK30- U JHAOTEPMUYECKUE pEaKLUU, TEPMOXUMHUYecKHe ypaBHeHUs. [loHsTHe O
CKOPOCTH XMMHUYECKON PEAKIIUU

14

ITonsatue 00 O6paTI/IMBIX u HeO6paTI/IMI)IX XUMHUYCCKUX pCAKIUAX. IloHsTHE O TOMOTI'CHHBIX U T€TEPOrCHHBIX PCAKIIUAX.
IloHnsaTe 0 XMMHUYECKOM paBHOBCCHUMU. q)aKTopBI, BJIMAIOIIUC Ha CKOPOCTHb XUMHYICCKOMN pCakMu M I10JIOKCHUC
XUMHUYCCKOI'O paBHOBCCHU A

1.5

OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, JJICKTPOHHBIN 0ajaHC OKHCIHMTEIbHO-BOCCTAHOBUTEIHLHON PEaKIIMH.
CocraBiieHUe ypaBHEHUI OKHCIUTEIHHO-BOCCTAHOBUTEIBLHBIX PEAKIHMA C MCIOJIH30BAHUEM METO/a JICKTPOHHOTO
Oaylanca

1.6

Teopust BIIEKTPOIUTUYECKONW IUCCOLMALMU. OJIEKTPOJIUTHI M HEIIEKTPONMUTHL. KaTHOHBI, aHMOHBL. MexaHu3M
JUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUJAMU XUMHUYecKOM cBsi3u. CreneHb auccouuanuu. CuibHble U ciladble
JIEKTPOIUTHL. Peakiiuu noHHOro oOMeHa. Y cjioBUs IPOTEKaHUs PeakLuii HOHHOI'O 0OMEHA, ITOJIHbIE U COKpAIEHHbIE
MOHHBIE YpaBHEHMsI peakiuii. CBOMCTBA KUCIIOT, OCHOBAHUI U COJIEH B CBETE MPEACTAaBIECHUIN 00 AIEKTPOIUTUYECKOU
mucconuanyu. KayecTBeHHbIe peakiuy Ha HOHBL. [loHATHE O ruaposn3e conen

1.7

XUMHUECKUI IKCHEPUMEHT: O3HAKOMIJIEHHE C MOJAESMHM KPHCTANIMYECKUX PEUIETOK HEOPraHWYECKUX BELIECTB —
METaJIOB M HEMETAUIOB (Tpaduta U anMasza), CIOKHBIX BEIIECTB (XJIOpPHIA HATPHs); UCCIEIOBAHHE 3aBUCHMOCTHU
CKOPOCTH XHUMHYECKOM peaknuu OT BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB; HCCIEIOBAaHHUE HIIEKTPOIPOBOJHOCTH
pacTBOPOB  BEILIECTB, IpoIecca JUCCOLUUANU KHCIOT, INeNoue U coieil  (BO3SMOXKHO HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); MPOBEICHHUE OIBITOB, WUIIOCTPUPYIOIIUX IMPHU3HAKK MPOTEKaHWsS peakUuil MOHHOIo oOMeHa
(oOGpa3oBaHue OcajKa, BbIIEICHHE Ta3a, 00pa30BaHKUE BOJIbI); OINBITOB, MWIUTFOCTPUPYIOLIUX IPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKIUN (TOpeHHe, peakiMM pa3jiokKeHUs, COSAMHEHHs); paclio3HaBaHHE HEOPraHWYECKUX
BEUICCTB C IIOMOIIIBIO KAYECTBECHHBIX peaKHI/Iﬁ Ha MOHBI, pCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4

HemeTamisl ¥ UX COeIUHEHUS

2.1

OOm1ast xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEeHU OKucieHus. CTpoeHue u
(u3nyecKkre CBOMCTBA MPOCTHIX BELIECTB — rajJoreHoB. XUMHUYECKHE CBOICTBA HA IpUMeEpeE XJiopa (B3auMOeicTBHe
C MeTajllaMHi, HeMeTajljlaMy, 1ienodaMun). XiaopoBogopoa. CoisiHas KUCIIOTa, XMMUYECKHE CBOWMCTBA, MOIYYEHHE,
npuMeHeHue. JleicTBre Xjopa 1 XJI0pOBOAOPO/Ia Ha OPraHN3M YeoBeKa. BaxxHenme XJIopuIbl M UX HaX0K/ICHHE B
IIpupoie
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2.2

O6mas xapakrtepuctuka 37meMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTCTICHH
okucieHus. Ctpoenue U GpU3n4ecKre CBOMCTBA MPOCTHIX BEILECTB — KUCIOPO/ia U cepbl. AJITIOTPOIHbIE MOAU(PUKALIUN
KHCJIOPO/Aa U cepbl. XUMHUYECKHE CBOICTBa cepbl. CepoBOOpO, CTpoeHHUE, (pU3HUECKUe U XMMUYECKHE CBOMCTBA.
Oxcuzpl cepbl Kak NMPEICTaBUTENM KHUCIOTHBIX OKCHJOB. CepHasl KHUCIO0Ta, GU3NYECKHEe M XMMHYECKHE CBOWMCTBA
(oOmme Kak TpenCcTaBUTENs Kjlacca KHCIOT M creruduueckue). XUMHUYECKHE pPEaklUH, JIeKallue B OCHOBE
IIPOMBIIIICHHOTO croco0a mnoiydeHus cepHoil kucnoTsl. Ilpumenenne. Conu cepHOW KHCIOTBI, KauyeCTBEHHAas
peakuus Ha cynbdaT-uoH. HaxoxxaeHue cepbl U €€ COeAMHEHUH B IPUPOie. XMMHUECKOE 3arps3HEHUE OKpYKarollen
Cpebl COeIMHEHHUSIMU cepbl (KUCIIOTHBIE JOXK/IU, 3arpsiI3HEHHE BO34yXa U BOZOEMOB), CIOCOOBI €r0 NPeA0TBPALCHUs

2.3

OOw1ast xapakreprcTuka 31eMeHToB VA-rpynnsl. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEpHbIE CTEIIEHU OKHCIICHHUS.
A30T, pacrpocTpaHeHHe B IpUpoe, pusndeckre 1 XuMuyeckue cpoiictsa. Kpyrosopor a3ora B nmpupoje. AMMUax,
ero (pu3nYecKre U XMMUYECKHe CBOICTBA, MojlyueHue U npuMeHeHne. Coiau aMMOHMSL, UX (pU3HUECKUE U XUMUUYECKHUE
CBOICcTBa, NpuMeHeHne. KauecTBeHHas peakiusi Ha MOHbl aMMOHMsI. A30THas KUCJIOTa, €€ MoJlydeHue, PU3ndecKue u
XMMHYECKHE CBOMCTBA (00IMe KaK MpeiCcTaBUTENs Kilacca KUCIOT U crienududeckue). Mcnonp3oBaHue HUTPATOB U
cojeil aMMOHHMSI B KayeCTBE MUHEpPAJIbHBIX YyA0OpeHud. XHMHUYECKOE 3arps3HEHUE OKpYXKAIOLIEH cpelibl
COEAMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IHU, 3arpsiI3HEHHE BO3/1yXa, TOYBbI U BOJIOEMOB)

2.4

docdop, amnorponHsle Moaupukanuu (ocdopa, ¢usmdeckue u xumudeckue cpoiicrBa. Oxcun ¢ochopa(V) u
dbocdopnas kucinora, puznyueckne U XUMUYECKHUE CBOMCTBa, monydeHue. Mcrnonb3oBanue QocdartoB B KadecTBe
MUHEpAJIbHBIX YA0OpeHUit

2.5

OOmast xapaktepuctuka sieMeHToB |VA-rpynmbel. OcoO€HHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIE CTENEHU
OKHUCJIEHUA. YTIEepoJ, aIOTPONHbIE MOIW(UKAIMK, PaclpOCTpaHEHHE B MPUPOJE, (PU3NUYECKHE U XUMHYECKHE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoma B mpupone. OKcuipl yriaepoja, UX (U3UUYECKHE M XUMHUECKHUE
CBOMCTBA, JIEHCTBUE HA JKMBBIE OPTaHU3MBI, MOJIYYEHHE U NPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMbI, CBS3aHHbIE C
okcugoM yriepoaa(lV); runoresa rao6anbHOro NOTEMICHHS KIIMMAaTa; MapHUKOBBIN 3¢ (eKT. YTonbHas KUCIoTa U €€
COJIM, X (pU3MUECKHe M XMMHUYECKHE CBOMCTBA, MOJIyueHUE U NpuMeHeHne. KauecTBeHHast peakiusi Ha kapOoHaT-
noHbl. Micnonp3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIUICHHOCTH U CEIILCKOM XO3SIHCTBE

2.6

[lepBoHayanbHbIE MOHSATUS OO0 OPraHWYECKUX BeEHIECTBaX KaK O COCAMHEHMSIX yriiepoja (MeTaH, 3TaH, JTUJICH,
alleTUJIeH, 3TaHOJI, TIUMIEPUH, YKCycHas kuciorta). MIx coctaB n xumuueckoe crpoenue. [lonstue o Ouonornuecku
BaKHBIX BEIECTBAX: XHMpaxX, Oelkax, YrieBoJax — M HMX pOJIM B KM3HM 4YeloBeKa. MaTepuaabHOE €IWHCTBO
OpPraHWYECKUX U HEOPTaHUYECKUX COCTMHECHUM

2.7

Kpemnnii, ero ¢uszndeckre 1 XUMHYECKHUE CBOWCTBA, TOJyYeHHE U MpuMeHeHne. CoeTMHEHUs KPEMHUS B IPUPO/IC.
O6ue npexacraBieHust 00 okcuae kpeMHusI(1V) u kpemuueBor kuciaore. CHIMKATBI, UX UCIOJIb30BaHHE B OBITY,
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MEJUIIMHE, TMPOMBIIUICHHOCTH. Ba)kHelue CcTpouTeNbHbIE MaTepHalibl: KepamMHuKa, CTEKJIO, ILEMEHT, OETOH,
x)ene300eToH. [Ipobaembr 6€30MMacHOr0 UCTIOIB30BAHMS CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHOM KU3HHU

2.8

XUMHUYECKUH SKCIEPUMEHT: U3ydyeHHe 00pa31loB HEOPIraHNYECKUX BEILECTB, CBOMCTB COJITHON KUCIIOTHI; IPOBEACHNE
KayeCTBEHHBIX PEaKIMii Ha XJIOPUA-UOHBI U HAONIOJEHHE MPHU3HAKOB HMX IPOTEKAHUS; OIBITHL, OTPAXKAIOIINE
¢bu3nyeckre U XMUMUYECKUE CBOMCTBA rajIor€HOB M UX COCIMHEHUH (BO3MO>KHO MCIOJIb30BaHUE BUAECOMATEPHUAJIOB);
O3HAaKOMJIGHHE ¢ oOpa3lamu XJOPHIOB (TAJIOT€HUIOB); O3HAKOMIIGHHE C oOpa3namMu cepbl M €€ COeAMHEHUSIMH
(BO3MOXXHO HCHOJB30BaHUE BHUIEOMATEPUANIOB); HAOJIIOJEHHME Mpoliecca OOYIJMBaHMs caxapa IOJ JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI; N3YyYeHUE XMMUYECKUX CBOMCTB pa30aBIeHHOMN CEPHOM KUCIIOTHI, IIPOBEICHHUE
KayeCTBEHHON peakluy Ha Cynb(aT-uoH M HaOJIOJeHNEe MpU3HaKa e€ NPOTEKaHUs; O3HAKOMIIEHUE ¢ (PU3NYECKUMU
CBOMCTBaMH a30Ta, pocdopa u UxX coeqUHEHHI (BO3MOXKHO MCIIOIH30BAaHKIE BHICOMATEPHAIIOB), 00Opa3iaMHi a30THBIX
u ¢dochopHBIX ya0OpeHHii; nosyuyeHue, coOMpaHue, paclio3HaBaHWE U M3yYEHHE CBOWCTB aMMMaKa; IPOBEACHUE
Ka4eCTBEHHBIX PEAaKIMi Ha MOH aMMOHHS U (ochaT-HOH U U3yYeHHE MPU3HAKOB UX MPOTEKaHHsI, B3aUMOJICHCTBIE
KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI C ME/IbI0 (BO3MOYKHO MCII0JIb30BaHUE BUIE€OMATEPUANIOB); H3yUYE€HUE MOJIesIei
KPUCTAJUTMYECKUX PEIIETOK anmasa, rpadura, ¢pyuiepeHa; 03HaKOMJICHHE C MPOIECCOM aacopOIuu pacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTUBOra3a; MojiyueHue, COOMpaHue, paclio3HaBaHUE U U3yYeHHE
CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEIEHUE KAayeCTBEHHBIX pPEaKIHMi Ha KapOOHAaT- M CHJIMKAT-UOHBI U H3Yy4YEHHE
IIPU3HAKOB HUX IPOTEKAHMs; O3HAKOMJIEHME C NPOAYKIMEH CUJIMKAaTHOW IPOMBIIUIEHHOCTH; PpELICHHE
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaXHene HeMeTaJulbl U UX COSIUHEHUS

MeTannsl 1 UX COSIMHEHUS

3.1

OO0mas xapakTepUCTUKAa XUMHUYECKHX 3JEMEHTOB — METalJIOB Ha OCHOBaHMM HMX mosoxeHus B [lepmomudeckoit
cucreMe xuMuueckux anemenToB J.M. MenzneneeBa u crpoenust atoMoB. CTpoeHHE METAJIOB. MeTayuinyeckas CBs3b
Y METaJUIMYeCcKasi KpUCTaJNInUecKasi pemeTka. DIEKTPOXUMUUYECKUN sl HAPSHDKEHU METaJIIOB

3.2

dusnueckue ¥ XUMHUYECKHE CBOMCTBAa MeTayuioB. OOmMe crnocoObl moiyueHus metamioB. [loHsTHE O KOppO3UH
METaJIJIOB, OCHOBHBIE CIOCOOBI 3allUThl UX OT KOoppo3uu. CmiaBbl (CTanlb, YYT'yH, AIOPATIOMUHUNA, OpOH3a) U UX
IPUMEHEHHE B OBITY M TPOMBIIIIIEHHOCTH

3.3

[Ilenounsie MeTauibl: nojioxkenue B [lepuoanueckoit cucreme xuMmuueckux 3neMeHToB .M. MeHneneeBa; crpoeHue
WX aTOMOB; HaXOXJIeHHE B nipupojie. Dusnyueckne u XUMUIECKHUEe CBOMCTBA (Ha puMepe HATpHs U Kajust). OKCHIIBI 1
TUJAPOKCHIBI HaTpus U Kanus. [IpuMeHeHne meI0YHbIX METAIUIOB U UX COCIMHEHUN
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3.4

[[lenoyHo3eMenbHBIE METATUIBI MATHUK U KAJIBIUI: MOJIOXKEHUE B [lepruonnueckoi cucTeEMe XUMUYECKUX DJIEMEHTOB
J.. MenneneeBa; CTpOCHUE UX aTOMOB; HaxOJAeHUE B mpupojae. Pu3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus u
KaJblvs. BakHelmume coeinHeHust KanbIyst (OKCHI, THIPOKCUA, coin). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUs

3.5

Auromunuii: nonoxenue B lleprognyeckoit cucteme xumudeckux aieMeHToB (.M. MeHaeneeBa; CTpOECHHE aToMa;
HaxoXjJeHue B Tmpupoae. Pu3MYecKHe U XUMHYECKHE CBOMCTBA altOMHUHHUA. AMGDOTEpHBIC CBOMCTBA OKCHIA H
TAJIPOKCUJIA ATTFOMUHUS

3.6

Kenezo: nonoxenune B llepmogmyeckoil cucreme xumuueckux anemeHToB [[.M. MeHneneeBa; CTpoeHUE aToMa;
HaxoXKJIeHHe B mpupojae. Pusznueckre 1 XUMHYECKUE CBOMCTBa kene3a. OKcuibl, THAPOKCcHU bl U coiu xeneza(ll) u
xenesza(lll), ux cocras, cBOMCTBA U MTOTyYEHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C OOpa3llaMH METAJUIOB M CIUIABOB, WX (U3MYECKUMHU CBOWCTBAMU;
W3Y4YCHHE PE3yIbTaTOB KOPPO3MHM METAIIOB (BO3MOXKHO HCIOJIB30BAaHUE BHAEOMATEpUATIOB), OCOOEHHOCTEM
B3aMMOJICHCTBHS OKCHU/IA KAIBIUS ¥ HATPHUS C BOAOW (BO3MOXKHO MCIIOJIB30BAHHUE BHICOMATCPUAIIOB); UCCIICIOBAaHHE
CBOMCTB JKECTKOM BOJIBI;, MpOIIECCa TOPEHUS JKelle3a B KUCIOpoje (BO3MOXKHO HCIIOJIb30BAaHHE BUICOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMM Ha MOHBI (MarHus, Kajablus, aIOMUHUA, IHUHKA, >kene3a(ll) u
xenesa(lll), mequ(ll); HabmroaeHIE U ONTMCAHUE MTPOIIECCOB OKPAITMBAHUS MJIAMEHH HOHAMU HATPUS, KaJIUS U Kbl
(BO3MOXKHO HCIOJIb30BAaHUE BHUJICOMATCPUAIOB); HCCIEAOBaHNE aM(OTEPHBIX CBONCTB THUAPOKCHAA ATIOMHUHHS U
THJIPOKCHJIA ITUHKA; PellIeHUE SKCIIEPUMEHTANIBHBIX 3314 M0 TeMe «BakHelne MeTaibl U BX COSTUHEHUS

XHMHMS M OKpYXarolas cpeaa

4.1

HoBbie Matepuaibl U TeXHOJIOTMU. BellecTBa 1 MaTepuaibl B MOBCEAHEBHOM KU3HH YEJIOBEKa. XUMUS U 3I0POBbE.
besomnacHoe ncoap30BaHUE BEIIECTB M XMMHUECKUX peakiuii B ObITy. [lepBas moMonis mpu XUMUYECKUX OXKOTaX U
OTPABJIIEHUAX

4.2

OCHOBBI JKOJIOTHYECKOW TPaMOTHOCTH. XMMHYECKOe 3arpsi3HeHne okpyxkaromen cpensl [IJIK. Pons xumum B
pelIeHNH dKOoJIorndeckux mpobiaeM. IIpupogHble MCTOUHUKU YTIIEBOAOPOAOB (Yrosib, MPUPOIHBIN Ta3, HEPTh),
MIPOJYKTHI UX MEPepabOTKH, UX POJIb B OBITY U IPOMBIIUIEHHOCTH

4.3

XHUMHUYECKUM OKCIICPUMCHT: U3YUCHUC 06pa31103 MaTCpHuaJioB (CTCKJ'IO, CIIJIaBbl MCTAJIJIOB, ITIOJIMMCPHBIC MaTCpI/IaJ'IBI)

MPOBEPSIEMBIE HA OI'D I10 XUMUM TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
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OBPA3OBATEJBHON TPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSI

Kon
nposep N N
SEMOL0 IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS 0CBOEHNSI OCHOBHOI 00pa30BaTeILHOM
Tpebon NPOrpaMMbl OCHOBHOI0 0011ero odpaszosanust Ha ocHoBe PI'OC
aHus
1 IIpencraBnenue:
0 TIO3HABAEMOCTH SIBJICHUH NPHUPOJbI, MOHUMaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHYECKOH HAyKHM Kak 0O0IacTh
1.1 COBPEMEHHOT0 €CTECTBO3HAHUS, KOMIIOHEHTa OO0IIel KyIbTYpbl M MPAKTHUECKON AEATEeIbHOCTH 4YEJIOBEKa B YCIOBHSX
COBPEMEHHOI'0 00IIeCTBA; NOHUMAaHNUE MECTA XUMHUH CPEAM IPYTUX €CTECTBEHHbIX HAYK
19 0 HAy4YHBIX METOJIaX IMO3HAHUS, B TOM YMCJIE SKCIEPUMEHTAIBHBIX M TEOPETUUECKUX METOAAX MCCIEI0BAaHUS BEILECTB U
' M3YYCHHS] XUMUYECKHX PEaKIIHii; yMEHHE UCII0JIb30BATh MOJIEIH /71l OOBSICHEHHs CTPOCHHUSI AaTOMOB U MOJIEKYII
0 cdepax mpodecCHOHATHLHON NEATENIbHOCTH, CBA3aHHBIX C XUMHEH U COBPEMEHHBIMH TEXHOJOIMSMH, OCHOBAaHHBIMH Ha
13 JOCTUKEHUSIX XUMHUYECKONW HayKH, YTO TO3BOJUT OOydalolIMMCS pacCcMaTpuBaTh XMMHIO Kak cdepy cBoeil Oymymieit
' poeCCHOHATILHON JeSITEIbHOCTH M ClIeNaTh OCO3HAHHBIM BBIOOp XMMMHU Kak MPOQMIBHOTO MpeiMeTa MpHU Mepexoje Ha
YPOBEHB CpeJIHEro 001Iero oopa3oBaHms
2 Bnagenue cucteMoll XMMHUYECKUX 3HAHUI U YMEHHE IPUMEHSTh CUCTEMY XMMHUECKHUX 3HaHUM, KOTOpasl BKJIIOYAET:
BOXHEHIINE XUMHUYECKUE IOHATHSA: XUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJA, BEIIECTBO, IMPOCTOE U CII0KHOE BEIIECTBO,
OJTHOPOJHAsE U HEOJHOPOJIHAs CMEChb, OTHOCHUTEJIbHBIE aTOMHAsi M MOJIEKYJISIpHAsh Macchl, KOJMYECTBO BEILECTBA, MOJIb,
MOJISIpHas Macca, MOJIIPHBIA 00BEM, OKCHT, KUCJIOTA, OCHOBAHHE, COJIb (CPEeIHSS ), XUMUYECKas PEaKIsl, peaKIMy COCJMHEHHS,
PeaKIMU pa3IokKeHUs, peaKIK 3aMelleHHs], peakui oOMeHa, TeII0BoH 3(pPeKT peakinu, IK30- U SJHIOTEPMUYECKHIE PEaKIUH,
pacTBop, MaccoBas J0Jsl XUMUYECKOTO AJIEMEHTA B COEIMHEHMM, MAaccoBasl JOJIsl M MPOLICHTHAs KOHLIEHTPALUs BEIIECTBA B
2.1 pacTBope, SIpO aToMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOHTalb, pajlyc aToMa, BaJIEHTHOCTb, CTENEHb OKHCIIEHHUS,

XUMHUYECKAs CBSA3b, AJIEKTPOOTPHUILIATEIBHOCTD, MOJISIPHAS U HEMOJSpHAsl KOBAJEHTHAs CBS3b, MOHHAS CBS3b, METAJUIMUECKAS
CBA3b, KPUCTAJUNIMYCCKAA peméTKa (aTOMHaH, HOHHAasA, METaJINIMYCCKas, MO.]'ICKy.]'IprHaﬂ), HOH, KaTUOH, aHWOH, JJICKTPOJIUT N
HEDJIEKTPOJIUT, AJIEKTPOIUTHYECKAs JUCCOIMAINS, PEaKIMd NOHHOTO OOMEHA, OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEaKIUH,
OKHCITUTENIh ¥ BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTHMbIE PEaKINH, CKOPOCTh XUMUYECKOM peakinu, katanusarop, [1JIK, kopposusi MeTaioB, CIijiaBbl
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OCHOBOITOJIATAIOIIME 3aKOHbI XUMHUHU: 3aKOH COXPaHEHUsI Macchl, nepuoanueckuii 3axkoH J[[.M. MenpgeneeBa, 3akoH

2.2 MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo
2.3 TEOPUH XUMHH: aTOMHO-MOJICKYJIIPHAsI TEOPHsI, TCOPHS DJICKTPOITUTHICCKON TUCCOIUAIIUN
3 Bragenue ocHoBaMU XMMHUYECKON TpaMOTHOCTH, BKJITFOYAIOIIEH:
yMEHHE MPAaBWIBHO MCIOJIb30BaTh U3yYEHHBIC BEIIECTBA M MaTepUaibl (B TOM YHCIIE MUHEPAIbHBIC YIOOPEHHS, METaJLIbl U
31 CIUTIaBBI, TPOAYKTHI TepepabOoTKU MPUPOIAHBIX HCTOYHHKOB YTIIEBOAOPOIOB (YIJIsA, NMPUPOAHOTO ra3a, He)TH) B OBITY,
CEJIbCKOM XO035HCTBE, Ha TPOU3BOICTBE U MOHUMAaHKE 3HAUEHUS )KUPOB, OCIIKOB, YTJIEBOIOB /ISl OpraHU3Ma YeJIOBEKa; YMEHUE
MIPOTHO3UPOBATH BIMSHHUE BEIIECTB U XUMHUUYECKHX MPOIIECCOB HA OPTraHU3M YeJIOBEKA U OKPYKAIOITYI0 IPUPOIHYIO CPEIy
3.2 YMEHHE HHTETPUPOBATh XUMHYECKHE 3HAHUS CO 3HAHMSIMH JIPYTHX Y4EOHBIX NMPEIMETOB
33 HaJIMYUE OMBITa PabOTHI C PA3TUYHBIMU HCTOYHUKAMH WH()OPMAIIMH TT0 XUMUU (HaydHas ¥ HAYIHO-TIOMYJISIpHAS JINTEPATYPa,
CJIOBapH, CIPABOYHUKHU, HHTEPHET-PECYPCHI)
34 yMEHHE OOBEKTHBHO OILEHHBATh MHGOPMAIMIO O BEIIECTBAaX, UX MPEBPAIICHUAX U MPAKTHUYECKOM MPUMEHEHUU U YMEHHE
WCIIOJIB30BaTh €€ JUIsl penieHus: yueOHO-TI03HABATEIbHBIX 3a/1a4
4 Brnagenue ocHOBaMH MOHSATHIHOTO amnmapara ¥ CUMBOJIIMYECKOTO S3bIKa XUMUU JIJISI COCTAaBIEHUS (POPMYIT HEOPTaHUUYECKUX
BEIIECTB, YPABHCHHUI XUMHYECKHUX PeaKInii,; ocHOBaMH Xxumudeckoid HoMeHkiatypsl (IUPAC u TpuBHaiibHOI)
YMeHne oOBACHITH CBSI3b MOJIOKEHUS d7ieMeHTa B [leproaudeckoil cucteMe ¢ YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS
5 aTOMOB XMMMYECKUX D3JEMEHTOB (COCTaB M 3apsija sapa, oOIlee YUCIO DJIEKTPOHOB), paclpeelieHHeM JJIEKTPOHOB IO
SHEPTEeTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KA U KAJIBIIHS
[IpenacraBnenne O  MEPUOAMYECKOM  3aBUCMMOCTH  CBOMCTB ~ XMUMHYECKHMX  DJIEMEHTOB  (paauyc  aTtoma,
6 ANEKTPOOTPHUIIATETLHOCTD), TPOCTHIX U CIOKHBIX BEIECTB OT MOJIOKEHHUs 3JeMeHTOB B [leproandeckoit cucrteme (B Majbix
MEePUO/IaX M TJIABHBIX MOJATPYNIaxX) U AJIEKTPOHHOTO CTPOSHUS aToMa
7 YMmeHnue kinaccuuuupoBarh:
7.1 XUMHYECKHE DIIEMEHTEI
7.2 HEOPraHUYECKHE BEMIECTBA
7.3 XUMUYECKUE PEAKIINH
8 YMeHne onpeensTh:
8.1 BAJICHTHOCTH ¥ CTENIEHb OKUCJICHUSI XUMHUYECKUX 2JIEMEHTOB, 3apsil HOHA
8.2 BHJI XUMHUYECKON CBS3U M THI KPUCTALUTNYECKON CTPYKTYPBI B COSTMHEHUSIX
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8.3

XapakTep Cpe/ibl B BOJHBIX paCTBOpPaxX BEIIECTB (KUCJIOT, OCHOBAHHI)

8.4 OKHCIIUTEIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepn3oBarh GU3NUECKUE M XUMUUYECKHE CBOMCTBA!
9.1 MIPOCTBIX BEMIECTB (KUCIOPOI, 030H, BOJAOPO, rpadut, anmas, KpeMHuUH, a3ot, hocdop, cepa, XJIop, HATPUH, KaIHid, MAaTHUMN,
KaJIBIIMH, ATFOMUHUH, JKEJIe30)
CJIOKHBIX BEUIECTB, B TOM YHCIIE UX BOJHBIX paCTBOPOB (BOJIa, aMMHUaK, XJIOPOBOJOPO/I, CEPOBOJOPO]I, OKCUIBI M THIPOKCH/IBI
9.2 metaiioB |-1A rpynn, amomunus, menu (Il), uunka, sxenesa (11 u I11), okcuner yrnepona (1l u 1V), xpemnus (1V), azora u
dochopa (1l u V), cepst (IV u VI), cepuucras, cepnasi, a3otucras, a3oTHas, pochopHas, yroibHas, KpeMHUEBas KUCIOTa U
WX COJIN)
9.3 NMPOTHO3MPOBATH 1 XapaKTePH30BATh CBOWCTBA BEILIECTB B 3aBUCIMOCTH OT MX COCTaBa 1 CTPOCHHS, PUMCHEHNE BEILCCTB B
3aBHCHMOCTH OT MX CBOMCTB, BO3MOXHOCTh IPOTEKAHUSI XUMUYECKUX MPEBPAILICHUN B pa3INYHBIX YCIOBUSIX
10 YMeHue cOCTaBISITh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEAKIIHii, B TOM YHUCIIE:
10.1 peaxkiuii HFOHHOro OoOMeHa
10.2 OKHCJIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIl
10.3 WJUTFOCTPUPYIONINX XHMHUYECKHE CBOMCTBA N3YICHHBIX KJIACCOB (TPYI) HEOPTaHUIECKHUX BEIICCTB
10.4 MTOJITBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MWKy HUMHU
11 YMeHUe BBIYHUCIISTH (TPOBOJUTH PACUEThI):
11.1 OTHOCHTEJIbHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIO XUMHUYECKOTO HJIEMEHTA B COSTMHEHUH
11.2 MACCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEMIECTBA M €T0 MAcCy, 00beM ra3oB
11.4 110 YpaBHEHUSIM XMMHUECKHUX PEAKIMil 1 HaXOAUTh KOJMYECTBO BEIECTBA, 00BEM U MACCy pE€areHTOB WM NPOAYKTOB PEAKIINI
12 Branenue (3HaHne 0CHOB):
121 OCHOBHBIMH METOJAMH HAYYHOTO TO3HaHHS (HAONIONIEHHE, M3MEpEHHe, JKCIIEPHMEHT, MOJEIHPOBAaHUE) TPU H3yYCHHUU
BEIIECTB U XUMUYECKHX SBJICHHI; YMEHHE cPOPMYTHPOBATH MPOOIEMY U IPEIOKUTH MMyTH €€ pelIeHus
12.2 0e30macHoi paboThl ¢ XMMUYECKUMH BEIIECTBAMH, XUMHUECKOH MOCY10i U 1a00paTOpHBIM 000pYI0BaHHEM
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ImpaBUJIaMH 0e30I1acHOro 06pameHI/151 C BCIICCTBAMHU, HUCIIOJIB3YCMbBIMU B HOBCCI[HGBHOfl JKU3HH, IpaBUJIaMU IOBCIACHUA B

12.3 Hessax cOepeXeHus 3J0pOBbsl U OKPYXKAIOLIEH NMPUPOIHON Cpefibl; TOHMMaHue Bpeda (0MacHOCTH) BO3JACHCTBUS Ha YKUBBIE
OpPTraHU3MBbI ONIPEICIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHUS U MIPEIOTBPAIEHHS UX BPEIHOTO BO3CHCTBUS
13 Hayimyne npakTH4eCKUX HaBBIKOB IUIAHWPOBAHMS U OCYIIECTBICHHS CICTYIOIUX XUMUYECKUX SKCIIEPUMEHTOB!
131 U3yYeHHE U ONHCaHue (PU3NIECKUX CBOMCTB BEILECTB; O3HAKOMIICHUE C (PM3UUECKUMHU  XUMHUECKUMH SIBIICHUSIMU; OTIBITHI,
' WUTIOCTPUPYIOIINE PU3HAKU IPOTEKAHUS XUMUUECKUX PeaKkUui
13.2 M3Yy4eHHE CI0COO0B pa3ziesieHus: cMecei
133 MOJTyYeHHE KUCIIOpOJla U U3yUEHHE €ro CBOMCTB; MOJyYeHHE BOJOPOJA U U3YYEHHUE €ro CBOMCTB; MOJIyYEeHHE YTJIEKUCIOro
' ra3a v U3y4eHHe €ro CBOICTB; MOJyYeHHE aMMHAaKa U H3yUCHHE eTr0 CBOMCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA
135 PUMEHEHHE WHAWKATOPOB (JTaKMyca, METHIIOpaHXa U (eHoI(TaaenHa) sl ONpeesIeHUs] XapaKkTepa cpellbl B pacTBOpax
' KHUCJIOT U 1Ies04en
WCCIIEZIOBAaHNE ¥ OITMCAaHWE CBOWCTB HEOPTaHMYECKHX BEIIECTB PA3IMYHBIX KIACCOB; W3y4YEHHE B3aMMOICHCTBHUSI KUCIIOT C
136 MeTaJUlaMM, OKCHIAMH METAJIOB, PaCTBOPUMBIMM U HEPACTBOPUMBIMU OCHOBAHHSIMH, COJIIMM; HOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHWH; BBITECHEHHE OJHOTO METajlia JAPYTUM M3 PacTBOpa COJH; HCCIelI0oBaHWE aM(pOTEPHBIX CBOMCTB TMAPOKCH]IOB
AIFOMUHUS U ITMHKA
13.7 peleHre SKCIIepUMEHTANIbHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIaCChl HEOPIaHUYECKUX COEAMHEHHI; « DIEKTPOIUTHYECKAs
) cconmanusy; «BakHele HeMeTaJuTbl M X COSMHEHUs); «BaskHelme MeTasIsl M UX COeTMHEHUSD
XUMHAYECKHE SKCIIEPUMEHTHI, HIUTIOCTPHUPYIOIIHE MMPU3HAKU TPOTEKAHUS PeaKlnii MOHHOTO 0OMEHa; Ka4eCTBEHHBIE PEaKIIuu
13.8 Ha MPHCYTCTBYIOIME B BOJHBIX PacTBOpax MOHBI: XJIOPUA-, OpOMUI-, HOIUA-, cyabdaT-, Gocdar-, kapOOHAT-, CUIMKAT-
AHUOHBI, THAPOKCUI-NOHBI, KATHOHBI AMMOHUS, MarHusl, KaJIbLIMs, ATFOMUHMS, XKenesa (2+) u xenesa (3+), meau (2+), HMHKA
14 Ymenue:
14.1 MPEJICTABIATh PE3YIIbTATHI SKCIIEPUMEHTA B (POpME BBIBOJIOB, I0KA3aTEIBCTB, TPAGUKOB U TAOJIHII ¥ BBISIBIISITH SMITHPUIECKHE
] 3aKOHOMEPHOCTH
14.2 yCTaHABJIMBATh CBSA3M MEXIY pealbHO HAOII01aeMBbIMU XMMUYECKHUMH SIBJICHUSMH U ITPOLIECCAMU, TPOUCXOIAIIMMHU B MaKpO-

1 MUKPOMHUPE, OOBSICHITh MPUUMHBI MHOTOOOpa3usl BEIIECTB

HEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMbBIX HA OCHOBHOM
IOCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA
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Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 IlepBOHaYaJIbHBIE XUMUYECKUE TTOHATHUS

1.1 UucTteie BemecTBa 1 cMecH. CriocoObI pasziesieHus: cMecei

1.2 ATOMBI M MOJIEKYJIBl. XMUMUYECKHUE 2JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpOCTBIE U CII0KHBIE BELECTBA.

1.3 Xumnueckasi popmysia. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. CTENIEHb OKUCIICHUS

14 3aKOH IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOcHUTENbHAS aToOMHast Macca. OTHOCHTEIbHAs MOJIEKYJIsIpHas Macca. MaccoBas
' JI0JIs1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU

15 KonnuectBo BemectBa. Monb. Momsipast Mmacca. MossipHblii 00bEM Ta3oB. B3anMmocBs3p koiimyecTBa, Macchl U 4yucia
' CTPYKTYPHBIX €IMHHUIL BENIECTBA

16 dusndyeckue U XUMHUYECKUE SIBICHHA. XUMHUYECKas peakuus M €€ NPU3HAKU. 3aKOH COXPAHEHUS MAacChl BEILECTB.
' XHMMHWYECKUE YPABHEHUS
2 Ilepuognueckuii 3akoH u Ilepuoanueckas cuctema xumudeckux neMenToB J.1. Menneneesa. CtpoeHne aToMOB

21 [Tepuonuueckuii 3akoH. [lepmoamueckas cucrema xumuueckux siiemeHTOoB .M. MenaeneeBa. Ilepuoasl m Tpynibl.
' DU3NYECKUIl CMBICI OPSIKOBOIO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIBI 2JIEMEHTA

29 Crpoenne aromoB. CocTaB aTOMHBIX siep. M3otonbl. DnekTponbl. CTpoeHUE 3MEKTPOHHBIX 000J104eK aTOMOB MepBbIX 20
' XUMHYeCKHX 1eMeHToB [lepnoanueckoii cucremsl [I.M1. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKHX JIEMEHTOB MEPBHIX TPEX NEPUOJIOB, KallUs, KLU (paanyca aTOMOB,
2.3 ANEKTPOOTPHULATETbHOCTH, METAININYECKUX U HEMETAJUIMUECKHUX CBOMCTB) M UX COEJUHEHHI B COOTBETCTBUH C TIOJIOKEHUEM
sneMeHToB B lleprnonnyeckoil cucteme 1 CTpOEHHEM UX aTOMOB

3 CTpoeHue BeniecTsa

31 Xumunyeckasi cBsa3b. KoBaneHTHas (MoyispHasi U HEMOJISIpHAsi) CBSI3b. DJIEKTPOOTPULIATEIHHOCTh XUMHUECKUX AJIEMEHTOB.
' Honnas cBs13b. Metayumnueckas CBs3b

32 Tunbel KpHCTaNIMUECKUX pemETOK (aToMHas, WOHHAs, MeTaJuIM4yecKas), 3aBHUCHMOCTb CBOMCTB BeIeCTBa OT THIIA
' KPHUCTAJUTMYECKON PEIIETKH U BUJIa XUMUYECKON CBSA3HU
4 Bakneiiue npencrtaBuTe HeOpraHmueckux BemecTs. Hemeramisl 1 ux coequHeHus. MeTasuibl U UX COeAMHEHUS
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Knaccudukanuss 1 HOMEHKJIAaTypa HEOPraHMYECKUX COCIMHEHHMN: OKCHIOB (coyieo0pa3yrolre: OCHOBHBIE, KHUCIIOTHBIE,

4.1 am(poTepHbIC) U HECOe00pa3yroIne; OCHOBaHUH (IIETOYHM U HEPACTBOPUMBIC OCHOBAHUS ); KUCIOT (KHUCIOPOICOACPIKAIITIE
1 OECKHUCIIOPOAHbBIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)
42 dusnuecKue 1 XMMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB-HEMETAJIIOB: BOJIOPO/Ia, XJI0pa, KUCIOpO/a, Cephl, a30Ta, pocdopa,
' yriaepoja, KpeMHHUs
43 dusnueckue U XMMUYECKHE CBOMCTBA MTPOCTHIX BELIECTB-METAIUIOB: JINTHS, HATPUS, KaJlUs, MarHUs U KaJbLUs, aTlFOMUHUS,
' xKelle3a. DIEKTPOXUMUUECKUM psii HaIPsHKEHUH METaJIIOB
4.4 du3nuecKue U XMMUIECKHE CBOWCTBA BOIOPOIHBIX COSAMHEHUI HEMETAILIOB: XJIOPOBOIOPOJIA, CEPOBOIOPOIA, AMMHAKA
A5 dusnueckue 1 XuMUIECKre cBoiicTBa okcuoB Hemetawios: cepsl (1V, VI), azora(ll, IV, V), docdhopa(lll, V), yrnepoma(ll,
' IV), kpemuus(1V). [TonydeHne OKCHI0B HEMETALIOB
4.6 Xumuyeckue cBoiictBa okcuioB: MetauioB IA-IIA rpynm, mmaka, meau(ll) u xenesa(ll, 111). [Tonydyenue okcHI0B METAIIIOB
47 XUMHUYECKUE CBOMCTBA OCHOBAaHUM U aM(OTEPHBIX THAPOKCHIOB (HAa MpUMepe IMIPOKCUIOB allOMUHMS, JKeje3a, [IMHKA).
' [losiyueHne ocHOBaHUM M aM(POTEPHBIX THAPOKCHIOB
OOure XMMHUYeCKHe CBOWCTBA KHCIIOT: XJIOPOBOIOPOIHON, CEPOBOIOPOIHOM, CEPHUCTOM, CepHOMN, a30THOH, (pochopHOii,
4.8 KpEeMHUEBOM, yroiabHoW. OcoOble XMMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEpHOM M a30THOM KucinoT. [lomyuenue
KHUCJIOT
4.9 OO0ue xuMHUYecKkre cBoiicTBa cpeiHux coneil. [lonyyenue coneit
4.10 ITonyyenue, cobupaHue, pacio3HaBaHHE BOIOPO/Ia, KUCIOPOa, aMMHAaKa, YIJIEKUCIIOro raza B JIabopaTopuu
411 ITonyyeHne aMmMuaka, CEpHON M a30THOM KUCJIOT B MPOMBIIIIEHHOCTH. OO1Me croco0bl NOTYYEHUsI METAJJIOB
4.12 I'eHeTHuEeCKas CBSI3b MEX1Y KJIACCAMU HEOPraHMYECKUX COCTMHEHUIN
5 XUMHUYECKUE PEaKIIH
51 Knaccugukanus XuMHUYECKIX peakIfii o pa3IMyHbIM IIPU3HAKaM: IO YUCITYy U COCTaBY yYacTBYIOIIMX B PEAKIIUH BEIIECTB,
10 TETIOBOMY (P DEKTY, IO N3MEHEHHUIO CTETICHEH OKMUCICHUSI XUMHUECKUX DJIIEMEHTOB
52 TennoBoit >ddexT XumMudeckol peakuu, TEPMOXUMHUYECKHE YpaBHEHMs. ODK30- M DSHIOTEPMHYECKHE pEaKIUu.
' TepMoxuMHuyeckre ypaBHEHHS
53 OKUCINTENIFHOBOCCTAHOBUTENbHbBIE peaknu. OKUCIUTENN U BOCCTAaHOBUTENU. [Ipoliecchl OKUCIIEHUsI U BOCCTAHOBJICHUSI.

DNEKTPOHHBIN OaJlaHC OKUCINTEIHbHOBOCCTAHOBUTENBHON PEAKIMH
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TGOpI/ISI BHeKTpOHHTquCKOﬁ JUCCOoranu. KaTI/IOHBI, AHHOHBI. QHGKTpOHHTBI U HCOJICKTPOJIUTHI. CunbHbBIC B Ccla0bie

>4 31eKTpoJnThl. CTENEHb JUCCOLMAIIIT

55 PeaKum:I HMOHHOTO OOMeHa. Y cIIoBHs MPOTEKaHHUS peaklnii HOHHOTO OOMEHa, MOJIHBIE U COKpAIIEHHbIE HOHHBIE YPaBHEHUS
peakuuii

6 XuMus U OKpYXkarolas cpeia

6.1 BemectBa u MaTepuaibl B IOBCEJHEBHOM JKU3HU UeIoBeKa. be3onacHoe MCIoIb30BaHUE BEILIECTB U XUMUYECKHUX peaKuil
B jjaboparopuu u ObITy. IlepBasi momMoIs Ipu XMMHYECKHUX 0XKOTaX U OTPABICHHSIX
XuMUYecKoe 3arpsi3HeHNe OKpYKarollel cpelbl (KUCIOTHBIC TOXKIH, 3arpsi3HEHHE TTOUBHI, BO3/1yXa U BOJOEMOB), CIIOCOOBI

6.2 ero npenotBpamienus [IpenenspHas nonycrumas koHrneHTpamus semects (ITJK). Pons xumun B pemieHun 3KOIOTHYECKUX
npo6sieM. YculieHne NapHuKOBOTo 3QdeKTa, pa3pylieHrne 030HOBOTO CIIOs
[Ipumenenue cepsl, a3oTa, pochopa, yriaepoaa, KpeMHUS U UX COCAUMHEHHH B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U

6.3 CeNbCKOM Xo3siicTBe. [IpriMeHeHHe MeTaJuloB M CIUIaBOB (CTaslb, YYTyH, AIOPATIOMUHUI, OpoH3a) B OBITY H
MIPOMBIIIJICHHOCTH MX coenuHeHuil. [ToHsTHEe 0 KOPPO3UH METaNIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI MX OT KOPPO3UHU

6.4 [TpupoHBIE HCTOUHUKH YTTIEBOJIOPOJIOB (YroJib, IPUPOAHBIN ra3, HeTh), MPOAYKTH UX MepepaboTKu (OeH3UH), UX POjb B
OBITY U IPOMBIIIIEHHOCTH
IlepBoHaYaIbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSMHEHUX yriiepoa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOM,

6.5 TJIMLIEPUH, YKCYCHas KUCI0Ta). [IoHsTHE 0 OMOTOTHUeCcKH BaKHBIX BEIIECTBAX: )KUPAX, O€NIKax, YIIeBOAaX — U UX POJIH B KHU3HU
YeJI0BeKa

7 Pacuérsr:

7.1 110 (hopMysIaM XUMHUYECKUX COSTUHEHUHN

7.2 Macchl (MacCOBOM) JI0JIM PACTBOPEHHOIO BEHIECTBA B PaCTBOPE

7.3 110 XUMHYECKUM YPAaBHEHUSIM
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Xumus, 8 kmacce/ I'abpuenssa O.C., OctpoymoB WN.I'., Cmankos C.A.,
AxnumonepHoe obdmectBo «M3aarensetBo «lIpocBemenne»

Xumums, 9 xnacce/ Iabpuensa O.C., OctpoymoB W.I'., CnaakoB C.A.,
AxnuonepHoe obdmectBo «M3aarensetBo «lIpocBemenne»

tabmuupl: llepuonnueckas cucrema xumuueckux snemeHrtoB . U.
MenneneeBa, Ta0aua pacTBOPUMOCTH, 3JIEKTPOXMMHUYECKUN  psif
HaIPSHDKCHUS METAJIOB

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA
1. https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIil-

ypoBeHb.-Peanmusanua-tpedboBannii-PI"OC-0cHOBHOr0-0011er0-
oOpasoBanus.-MeToauueckoe-nocodue-uisi-yanTens.pd

I'apa, H. {. Xumus: 3agauduk ¢ «TOMOITHUKOM». 8-9 Ki1acchel : mocodue
1St y4-cst oopazoBart. yupexaenuid/ H. H. I'apa, H. 1. 'abpycesa. -
M.:IIpoceemenue, 2009. — 96¢.

['apummn, A. I1. Heoprannueckass XuMust B CXeMax, pUCYHKax,
Tabnumax, Gopmysax, XAMAYECKUX PEAKITUAX. — 2-€ U3/., UCIIP. U JIOT. —
CII0.: Jlans, 2006. — 288c¢

['yzeit, JI. C. Xumusd. Borpocsl, 3agaun, ynpaxkHeHus, 8-9 ki: yaeoHoe
nocobue ist ob1eoopazoBaTenbHbIx yupexaenuii /J1. C. I'yszeit, P. I1.,
Cyposresa. — [Ipoda, 2001. — 288c.:u.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur\
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/
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https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pd
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pd
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pd
https://educont.ru/?utm_source=eljur
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