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OenepanpHas paboyasi mporpamma Mo y4eOHOMy mpeamery «Xumus» (0a30BbId
ypoBeHb) (mpenMeTHas o0nactb «EcTecTBeHHO-Hay4yHbIE MPEIMEThI») BKIIOYAET
MOSICHUTENBHYIO 3aIIUCKY, CO/IepKaHue 00y4eHUs, TUIAHUPYEMbIE€ pPe3yJIbTaThl OCBOCHUS
OporpaMmbl MO XUMHUHU, TEMAaTHYECKOE IUIAHMPOBaHUE, MepeyeHb (KoauduKarop)
pacmpesiefieHHbIX MO KjaccaM IpOBEPSeMbIX TPEOOBaHHM K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHuUs U JJIIEMEHTOB
colepKaHUsl IO XHUMHH, TepeueHb (KoaudukaTtop) mnpoBepsieMbIX TpeOOBaHUM
K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEbHOWU MPOrpaMMbl OCHOBHOTO OOIIETrO
00pa3oBaHUsI U PJIEMEHTOB COJEPKAHMS 10 XUMUHU.

HOACHUTEJIBHASA 3AIIMCKA

[IporpamMmmMa Mo XMMUU Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs COCTABJICHA
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEeNbHON
MporpaMMbl OCHOBHOTO 001ero ob6pazoBanusi, mnpeacraBieHHbix B PI'OC OO0O,
a TaKke Ha OCHOBE (eAepalibHOM paboueld MporpaMMbl BOCIHUTAHUS U C YYETOM
KOHLICTIIIMA TpPEenofaBaHus Yy4eOHOro mpeaMera «XuMUS» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickon denepanuu.

[Iporpamma no xumuu pa3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKON MOMOUIH
YUUTEINIO B CO3/IaHUU pabouelt mporpaMMbl 0 y4eOHOMY IIPEIMETY.

[IporpamMma 1o XUMUHU JAET MPEACTABICHUE O LIENAX, 00IEel CTpaTeruu 00y4yeHus,
BOCIIMUTAHUSA W  pa3BUTHS  OOydalOIIMXCA CpPEACTBAMU  y4eOHOTO  MpEeIMeTa,
yCTaHaBIMBAaeT  O0s3aTeIbHOE  MPEIMETHOE  COAEp)KaHUE,  MPEeoyCMaTpUBAET
pacnpenenieHue ero no Kjiaccam U CTpPYKTYPUPOBAHME IO pa3jiejaM U TEMaM MPOrpaMMbl
M0 XUMHUH, ONpeNensieT KOJIWYECTBEHHbIE W KaYeCTBEHHbBIE XapaKTEPUCTUKU
collepKaHUsl, PEKOMEHIYEMYIO TOCIEIOBATENbHOCTh H3YYEHUSI XHMHHM C YYETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Yy4eOHOro Tpolecca,
BO3PACTHBIX OCOOEHHOCTEN O0O0yYaroluXcsi, OMNpEAeNseT BO3MOXHOCTH MpeaMeTa
JUIS peain3aliiid TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 0Opa3oBaTeIbHOMN
nporpaMMbl Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, a Takxke TpeOoBaHUMN
K pe3ysibTaraM OOy4YeHUsI XMMHUHM Ha YpOBHE LeJell M3yueHUs IMpeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON ESITEIbHOCTU 00YYaloIIerocs Mo OCBOCHUIO y4eOHOT0
COJIEpKaHUA.

3HaHWEe XHUMHHM CIY>)KUT OCHOBOM Juisi  (OpPMHUpPOBAaHUS  MHPOBO33PEHHUS
oOy4Jaronierocsi, ero MpeACTaBICHUN O MaTepUalbHOM E€AUHCTBE MHPA, BAXKHYIO POJIb
UrparoT (GopMHUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOIPEBPAILICHUIX JHEPrUU
U 00 SBOJIOUMU BEUIECTB B MPHUPOJE, O MyTAX pEHIeHUs NOO0aIbHBIX MpodiIeM
YCTOMYMBOTO PAa3BUTUA YEJIOBEYECTBA — CBIPHEBOM, HSHEPrE€TUYECKOM, MHUILEBOU
U DKOJIOTMYECKOM 0€30MacHOCTH, MPoOIIeM 31paBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET pealih3allii BO3MOMXHOCTEH Jisi camMOpa3BUTHS M (HOPMHUPOBAHUS
KYJbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;
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BHOCUT BKJIaJ B ()OPMHUPOBAHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEM
oOy4aronMxcsi,  HaBBIKOB ~ HMX  CaMOCTOSTEJIbHOM  y4eOHOM  J1eATEeIbHOCTH,
DKCIIEPUMEHTAJIBHBIX M MCCIEIOBAaTEIbCKUX  YMEHHH,  HEOOXOAMMBIX  Kak
B IIOBCEJIHEBHOM JKM3HHU, TaK U B IPOPECCUOHATBHON AESITEIbHOCTH;

3HaKOMHT CO CHEIU(PUKOI HAYYHOTO MBILIUICHHUS, 3aK1a/IbIBAET OCHOBBI IIEIOCTHOTO
B3IJIJa HAa €IMHCTBO IPUPOABI M YEIIOBEKA, SIBJIAETCS OTBETCTBEHHBIM JTallOM
B (hOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaIOLIUXCS;

CHoco0CTBYET (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HAaHUAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJAJl B SKOJIOrMUECKoe oOpa3zoBaHUE
00yJaromuxcsl.

JlanHble HampaBiIeHHsT B OOYYEHHMM XUMHUU OO€CHeuMBaroTCs —creuuduxon
coJiepKaHusl yueOHOTro MpeAMeTa, KOTOPBIN SBIISETCS MEAArornyecky aaanTHPOBAHHBIM
OTpakeHueM 0a30BOI HAYKH XHUMHH HA ONPEICTIEHHOM 3TaIle €€ Pa3BUTHS.

Kypc xuMuu Ha ypOBHE OCHOBHOrO 0OIIEro o0Opa30BaHUs OPUEHTUPOBAH
Ha OCBOEHME OOYYarOUIMMHUCS CHCTEMbl IEPBOHAYAIbHBIX MNOHSITHI XHMHH, OCHOB
HEOPraHUYECKOM XMMHMHU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHATUN OpPraHUYECKOU
XUMUMU.

CtpykTypa conepkaHUsi MpOrpaMMbl IO XHUMHUH C(HOPMHPOBAHA HA OCHOBE
CUCTEMHOT0 MOJAX0/1a K €€ n3ydeHuro. Conep:kaHnne CKIIabIBAETCs U3 CUCTEMBI IIOHATUI
0 XMMHUYECKOM DJIEMEHTE W BEIIECTBE W CHCTEMBI MOHATUNA O XMMHUYECKOU DPEAKLIHH.
O06e »TH cHCTEMbl CTPYKTYpPHO OPraHHM30BaHbl IO MPHUHILMILY [OCIEJ0BATEILHOTO
pPa3BUTHs 3HAHUM HAa OCHOBE TEOPETUUYECKUX IIPEACTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanyeckoro 3axkona J[.M1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

Y4EHUS O CTPOCHUH aTOMa U XUMUYECKOU CBSA3H;

MPEACTABICHUI 00 JIEKTPOIUTUUECKOUN JUCCOLMALIMY BEILIECTB B paCTBOPAX.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH MOJTYYEHHBIX
Y OCMBICIICHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIIEA0BATENBHO OT OAHOIO YPOBHS K IPYTOMY,
BBIMIONHAS ~ (PYHKUMH  OOBSICHEHUS U  TPOTHO3UPOBAHMSI  CBOMCTB, CTPOEHUS
Y BO3MOKHOCTEUN MPAKTUYECKOTO NPUMEHEHHS U TIOJIyYEHUS U3y4AEMBIX BEIIECTB.

OcBoeHMe nporpamMmsbl 10 XUMHH CHOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
0 XUMMYECKOM COCTaBIIAIONICH HAy4YHOM KapTUHBI MHpa B JIOTHKE €€ CUCTEMHOU
IIPUPOJIBI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAM IIO3HAHMS B HAYKE.
N3ydyeHne XuMuu MPOUCXOIUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3YUYEHHBIX YUeOHBIX
npeameToB: «OKpyx)aromui Mup», «buonorus. 5—7 knacced» n «Pu3nka. 7 Kiacey.

[Ipu m3ydeHUU XUMUU MPOUCXOAUT (GOPMHUPOBAHWE 3HAHUN OCHOB XMMHYECKOU
HayKd Kak OOJIACTU COBPEMEHHOI'0 €CTECTBO3HAHHUSA, NPAKTUYECKON JeATEIbHOCTH
YeJloBEKa W KaK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajada ydeOHOro
npeaMera COCTOMT B (POPMUPOBAHMU CUCTEMBl XMMHUYECKHUX 3HAHUN — BaKHEUIIUX
(pakTOB, MOHATUN, 3aKOHOB U TEOPETUYECKUX IOJOKEHUM, TOCTYHNHBIX 0000IIEHUI
MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HAyKH, B MPHOOIIEHWH K HAy4YHBIM METOJaM
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MO3HAHUSA TPU H3YYEHUU BEUIECTB M XUMHUYECKUX peakiuii, B (QopMUpOBaHUU
¥ Pa3BUTHHU TO3HABATEIHHBIX YMEHHM M WX NMPUMEHEHUU B y4eOHO-IIO3HABATEIBHOU
U y4yeOHO-UCCIIEIOBATEICKON JIEATEIbHOCTH, OCBOCHHHM TMpaBui 0e30MacHOro
oOpaleHus ¢ BEIIeCTBaMU B MOBCEHEBHOMN KU3HHU.

[Ipy u3ydeHUM XUMHUU Ha YpPOBHE OCHOBHOIO 00IIEro 0Opa30BaHUsS Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KAK:

dbopmupoBaHue HMHTEIJIEKTYaJIbHO pa3BUTOMN JUYHOCTH, rOTOBOM
K caM000pa30BaHUIO, COTPYJHUYECTBY, CaAMOCTOATEIILHOMY TMPUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

HAIPaBJICHHOCTh OOYYEHHS Ha CHCTEeMaTH4eCKoe MPHOOIIEHUE O00YyYaroluxcs
K CaMOCTOSITEJIbHOM TO3HABATEIbHON [EATEIIbHOCTH, HAyYHBIM METOJIaM ITO3HAHUS,
bopMHUPYIOITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU;

oOecrieueHre yCciIoBui, CIIOCOOCTBYIOMIMX MTPUOOPETEHUIO 00YUaIOIIIUMHUCS OIbITa
Pa3HOOOpa3HOW JCSATENBHOCTH, TMO3HAHUS M CAaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB
(KITF0UEBBIX KOMIIETEHIIUM ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE VISl Pa3IUYHBIX BUIOB
NEeSATENbHOCTH;

dbopmupoBanue 001Ie (PYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH,
B TOM YHUCJIC YMEHUN OOBSCHSTH U OIICHUBATH SIBIICHUS OKPY>KAIOIIET0 MUPA, UCTIOJb3YSI
3HAHUSA U ONBIT, MOJYYECHHBIE MPU HU3YUYECHHH XUMHH, NMPUMEHATh WX NHPHU PELICHUH
po0JieM B TOBCETHEBHOM XU3HU U TPYAOBOM JAESATEILHOCTH;

dbopmupoBaHrue y 0OyYaromuxcsi TYMaHUCTHUYECKHX OTHOIICHWM, MOHWMAaHUS
IIEHHOCTH XUMUYECKUX 3HAHUW MJisI BBIPAOOTKUA JKOJOTUYECKHU I1€JIECO00Pa3HOro
MOBEJICHUS B OBITY M TPYAOBOM JEATEIHHOCTH B LIENAX COXPAHEHHUSI CBOETO 3/I0POBbBS
Y OKPYXKaroLIeW NPUPOIHON CPENbI;

pa3BUTHE MOTHUBAIIMM K  OOYYEHMIO, CIIOCOOHOCTEH K  CAaMOKOHTPOJIIO
M CaMOBOCITMTAaHUIO Ha OCHOBE YCBOEHUS OOILEYEIOBEUYECKUX LIEHHOCTEW, TOTOBHOCTH
K OCO3HAaHHOMY BbIOOPY MpOQuIIs U HANTPABIEHHOCTH JIaJIbHEUIIIET0 O0yUYEHUS.

OO6miee yucIO YacoB, PEKOMEHJIOBAHHBIX JJisl M3y4deHUsi xumuu, — 136 yacos:
B 8 KJ1acce — 68 yacoB (2 yaca B HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).
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COILEPKXAHUE OBYYEHMUAA

8 KJIACC

IIepBoHaya/ibHbIE XUMHYECKHUE IOHATUSA

[Ipenmer xumuu. Pone XuMuM B )KM3HHU YETOBEKA. XUMHS B CUCTEME HayK. Tena
U BellecTBa. @U3n4YecKue CBOMCTBA BEIIECTB. ATperaTHoe cocTosiHue BenecTB. [loHsTue
0 MeToJax Io3HaHus B xuMHH. Uucteie BemiectBa M cMmecd. CrnocoObl paszzeincHus
CMeceH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE JIEMEHThI. CUMBOJIBI XUMUUYECKUX DJIEMEHTOB.
[IpocTblie U Cn0XHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckass ¢opmyna. BajaeHTHOCTh aTOMOB XUMHMUYECKUX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BellecTB. OTHocUTENIbHAsd aToMHas wmacca. OTHocHTEIbHas
MOJIEKYJIApHasg Macca. MaccoBas J0JIsi XUMUYECKOT0 3JIEMEHTA B COCIUHEHUH.

KonuyectBo BemiectBa. Mosbs. MossipHas macca. B3auMocBs3b KOJIMYECTBA, MACChI
W 4YHWClia CTPYKTYPHBIX €AWHHUIl BemlecTBa. PacueTsl 1o (opMynaM XUMHUYECKUX
COCTUHEHUH.

DU3NYECKUE U XUMUYECKHE SIBJICHUA. XMUMHUYECKasl PEAKLUS U €€ TPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccudukarus XMMAYECKUX
peakimii (COeTMHEHUS, Pa3JIOKEHUS, 3aMeIeHs, OOMEHa).

Xumuueckuil IKCnepUMeHm:

3HAKOMCTBO C XHUMHYECKOW TIOCYI0#, MpaBuiamMu paboTel B JabopaTopuu
U TpueMamMu oOpaiieHus ¢ JabopaTOpHBIM OO0OpYAOBaHUEM, M3YyUYCHHE U OMHCAHUE
(U3UIECKUX CBOMCTB OOpa3IlOB HEOPraHUYECKHUX BEIIECTB, HAOMIOACHUE (PHU3MICCKUX
(T1aBieHUE BOCKA, TasiHUE JIbJla, pacCTUpPaHUE caxapa B CTYIKe, KUTICHHE Y KOHACHC AU
BOABI) M XHMHYECKHMX (TOPEHHE CBEUYM, TMPOKATWBAHWE MEIHOW IPOBOJIOKH,
B3aMMOJICUCTBHE MeJla C KUCJIOTOM) SIBJICHWH, HAOJIOJEHWE M OIKCAaHHUE TMPU3HAKOB
MPOTEKAHUSI XMMHYECKUX peaKUUi (pa3loKeHHe caxapa, B3auMOJICUCTBUE CEPHOMU
KHCJIOTBI C XJIOpuoM Oapus, pasznoxenue ruapokcunga meau (II) mpu HarpeBanuu,
B3aUMOJIeHCTBHE Kefe3a ¢ pacTBopoM coiii meau (II), uzydenue cnocoOoB paszjeneHus
cMeceid (Cc  TIOMOIIBIO MarHuTa, (QWILTPOBAHWE, BBITAPUBAHHUE, JIUCTHILIAINS,
xpoMarorpadusi), TPOBEJACHUE OYNUCTKUA MMOBAPEHHOW COJM, HAOIIOICHUE U OMUCAHUE
pPEe3yNbTaTOB TIPOBENCHUS OIBITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MacChl,
co3JaHue MoJieNell MoJieKy (IIapOCTEPKHEBBIX).

Baxuelue npeacTaBuTe M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmech razoB. CoctaB Boznyxa. Kuciaopon — 351eMeHT 1 mpocToe BEMECTBO.
Haxoxnenue kucmopona B mpupone, GU3NIECKHe U XUMHUECKHE CBOMCTBA (pEaKInu
ropenusi). Oxcunel. Ilpumenenue kucmopoga. CnocoObl TOMYYEHUS KHCIOpOa
B Jaboparopuu M TpoMmbllIUIeHHOCTU. KpyroBopor kuciopoaa B mpupoje. O30H —
aJUIOTpOIHAsg MOAUUKALIMS KUCIOPOa.
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TernoBoit 3h(dekT XMMHUYECKOW peakluud, TEPMOXUMUYECKUE YpaBHEHUS, IK30-
U DHIOTEPMHUYECKHE peakUuu. TOIUIMBO: Yrojdb W METaH. 3arpsi3HEHUE BO3/yXa,
yCHJIEHHE MMApHUKOBOI0 3 dekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemenT m mpocroe BemiectBo. HaxoxkneHne Bomopoaa B IIPUPOJIE,
du3nueckue U XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI moiyyeHus. Kuciaorbl
U COJIH.

MounsipHbIit 00beM ra3oB. PacueTsl 10 XUMHUYECKUM YPaBHEHUSM.

dusnueckne CBOKMCTBA BOJAbL. Boja kak pactBopurens. PactBopel. HackieHnbie
Y HEHACBIIIEHHBIE PaCTBOPBI. PacTBOpHMOCTH BelecTB B BoAE. MaccoBas 10J1s1 BEIecTBa
B pacTBope. XUMHUYECKHE CBOMCTBAa BOJbl. OcHOBaHuA. Poib pacTBOpoB B Hpupoje
U B KU3HU yeloBeka. KpyroBopoT BojAbl B MpHUPOJE. 3arps3HEHUE MPUPOJIHBIX BOJI.
OxpaHa ¥ O4YHMCTKA NPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenunenuit. Oxcunpl.  Knaccuduxarus
OKCH/JIOB: cosieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, aMmdoTtepHbIe)
u HecoseoOpaszyromue. HoMenknarypa okcuioB. Gusndeckue 1 XUuMHUYECKUE CBOMCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcHoBanus. Knaccudukanus ocCHOBaHUM: IIEJIOYH U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenknatypa ocHoBaHuii. PU3WYECKHE W XHMHUYECKHE CBOWMCTBAa OCHOBAHUU.
[Tommyyenne oCHOBaHUM.

Kucnotel. Knaccuduxanus xucnor. Homenknarypa kucior. @usmyeckue
Y XMMHUYECKHE CBOMCTBA KUCIIOT. Pan aktuBHOCTH MeTaiuioB H.H. bekerona. [lonyduenue
KHCJIOT.

Conu. Homenkiarypa coneil.

du3nUecKue W XUMHUYECKHE CBOMCTBa coyied. [lomydeHue comnei.

I'eneTnueckas CBA3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COCIUHEHUM.

Xumuueckuii skcnepumenm:

KauyeCTBEHHOE OIPEIEIICHUE COACPKAHUSA KHCIOpPOJa B BO3AYXE, IOJIYYEHUE,
coOupaHue, pacrno3HaBaHWE W HU3YyYEHUE CBOWCTB KHUCJIOpPOJAA, HAOIIOJEHUE
B3aUMOJICMCTBUS BEIIECTB C KUCIOPOJIOM M YCJIOBHUS BO3HUKHOBEHMS W NPEKpPAILECHUS
ropenus (Mokapa), 03HaKOMJIEHHE C OOpa3laMH OKCHIOB W OMUCAHUE HUX CBOWCTB,
NoJiyueHue, coOMpaHue, paclo3HaBaHWE W H3Y4YEHHE CBOWCTB BOopoja (TopeHue),
B3aumojelcTBue Bojopoaa ¢ okcugoM wMeau (II) (BO3MOXKHO HCMOJIB30BaHUE
BUJICOMATEPUANIOB), HAOIIOJIGHUE O00pa3lloB BEIIECTB KOJWYECTBOM |  MOJIb,
UCCIIeJOBaHNE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHON MACCOBOU JI0JIEN pAaCTBOPEHHOT'O BEILIECTBA,
B3aMMOJIEWCTBHE BOJIbI C METaNIaMH (HATPUEM U KaJbIieM) (BO3MOXKHO HUCIIOIb30BaHUE
BUJICOMATEPHAIIOB), HUCCIIEOBaHHE OOpa3l0B HEOPTraHMYECKHX BEIIECTB PA3IUYHBIX
KJIacCOB, HAOIIOACHHE M3MEHEHUs OKpPackd HHIUKATOPOB B PACTBOPAX KHUCIIOT
U [enouel, nzyuenue B3anmoeiictsus okcuna meau (1) ¢ pactBopom cepHOi KHCIOTHI,
KACJIOT C METAJUIaMH, peakUud HeHTpajdu3alud, IOJyuYeHUE HEepPacTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOIO0 METaUla JAPYTMM M3 pacTBopa COJIM, pEIICHUE
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SKCIIEPUMEHTAJIBHBIX 3a/lad 1o TeMe «BakHeWlme KIIacChl HEOPraHUYEeCKHUX
COEIMHEHUI.

Hepuoauyeckuin 3axkoH M Ilepuogmyeckas cucreMa XHUMHYECKHMX JJIEMEHTOB
JA.A. Mengeneea. CtpoeHue aromMoB. XuUMHYECKasi CBA3b. OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHbIC PEaKIUH

[lepBbie MOMBITKH KIacCU(UKAIMH XUMUYECKUX 37eMeHTOB. [loHsATHE O rpymmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMEIbHBIE METAIIJIbL, FAJIOT€HbI, UHEPTHBIE
ras3el). JI€MEHTHI, KOTOpbIe 00pa3yloT aM(OTEpHBIE OKCUABI U TUIPOKCHU/IBI.

Ileppogmueckunn 3akoH. Ilepuonnueckas cucreMa XHUMHUYECKMX JJIEMEHTOB
J.M. Menneneea. Kopotkonepuognas u juHHONEpuoaHas Gopmsl lleproguyeckoit
cucreMsl xuMuueckux dieMeHToB J[.1. Menaeneesa. [leproasl u rpynibl. @u3ndecKkui
CMBICJI IOPSIKOBOIO HOMEpAa, HOMEPOB IIEPUO/A U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oromsl. DOnekTponsl. CTpoeHue
ANEKTPOHHBIX 000J04YEK aTOMOB MHepBbIX 20 XUMHUECKUX 3JIeMeHTOB llepuoandeckoii
cucrembl .M. MenneneeBa. XapakTepUCTHKA XWMHYECKOTO JJIEMEHTA IO €T0
nonoxenuto B [lepuognueckont cucreme .M. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJdyca AaTOMOB XUMHYECKHUX JJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB MO TpyNIlaM M IEpUOJaM. 3HAYCHHE
Ileppogmueckoro 3akoHa u llepmoandeckol CHCTEMBI XUMHUYECKHUX JJIEMEHTOB
IUISl pa3BUTHUSA Hayku U npakTuku. (.M. MenaeneeB — ydeHbIl U IpakKIaHUH.

Xumuyeckass cBA3b. KoBasieHTHass (MOJsipHAas M HEMOJISIpHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp okucneHus. OKHCIATEIBHOBOCCTAHOBUTENbHBIE peakuuu. l[Iponeccsr
OKHCJIEHUS M BOCCTAHOBJICHHsI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuu 5KCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEICTBUE
TUAPOKCUIA IIMHKA C pacTBOpaMHM KHUCIOT U IIEJOYeH, TMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiivili (ropeHue,
peaKIuy pa3oKeHUs, COSTUHEHHUS ).

Meocnpeomemunie cesa3u

Peanuzanust MexnpeaMETHBIX CBsI3€H TP M3YYEeHMH XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS YePe3 UCIIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK
U TIOHSTHUH, SBISIOMIMXCS CHUCTEMHBIMHU [IJII OTHEJIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIC TIOHATHUS: HAYYHbINA (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaju3, CHUHTE3, KiIacCu(pUKalus, TMePUOJUYHOCTh, HAOIIOJEHUE, DSKCIEPUMEHT,
MOJICTMPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®du3uKa: MaTepusi, aroM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHW], HU30TOIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJEKTPUYECKUM 3apsj, BEIIEeCTBO, TeI0, O00beM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (U3MYECKUE BEIMYHHBI, CIUHMUIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3Be3/1b1, COIHIIE.
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buonorus: horocunTes, AbIxanue, ouocdepa.
I'eorpadus: atmocdepa, ruapochepa, MUHEPATIbI, TOPHBIE MOPOJIbI, IOJC3HBIC
MCKOIIaeMble, TOIJTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMuMUYecKasi peakums

[lepuonnyeckuit 3akoH. Ilepuomuueckas cucremMa XUMHYECKUX JJIEMEHTOB
.M. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTM B HU3MEHEHUM CBOMICTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX IEPUOJNOB, Kalus, KaJbLUsi U UX COCIUHEHUU
B COOTBETCTBUHU C IIOJIOKEHUEM 3JIEMEHTOB B Ileproandeckon cucTeMe U CTpOSHUEM UX
aTOMOB.

CrpoeHue BeniecTBa: BUIbl XUMUYECKOW CBSI3H. THIIBI KPUCTAIUIMYECKHUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOM pEIIETKH U BHUAA
XUMHYECKOU CBA3H.

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKUX BEIIeCTB. XHUMHUYECKUE
CBONCTBA BEILECTB, OTHOCAIINXCA K PA3JIUYHBIM KJIaCCaM HEOPTaHUYECKUX COCINHEHUM,
TE€HETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudpukanus  XUMUYECKHX ~ pEakUMid MO  pa3IMYHbIM  MPU3HAKAM
(Mo 4yucay M COCTaBy Y4YacTBYIOUIMX B pPEaKUUU BEIIECTB, MO TEIIOBOMY 3(PQeKTy,
M0 HM3MEHEHUIO CTENEHEH OKHUCIECHHS XHUMUYECKHX OJJIEMEHTOB, MO OOpaTUMOCTH,
[0 Y4aCTUIO KaTajau3aTopa). DK30- U SHIOTEPMHUECKHE PEaKIUh, TEPMOXUMHUECKHE
YpaBHEHUS.

[lonsiTue o0 ckopocth XxuMHUeckol peakuuu. [loHarue 00 00paTUMBIX
U HEOOpaTUMBIX XMMUYECKHX peakiusx. [IoHATHE O TOMOTEHHBIX U TEeTEPOTCHHBIX
peakuusax. [lomstue o karanuse. I[loHATHE O  XMMHYECKOM  PaBHOBECHHU.
@aKTOpBbl, BIUAIOUIME HA CKOPOCTh XMMUYECKOW PEAKLUUN U MOJIOKEHNE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakunn. COCTaBlIeHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJBbHBIX PEaKLUi C UCIIOIb30BAHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopust 31EKTPOJUTUYECKON NHCCOUMALNUA. DJIEKTPOJHUTHI M HEDJIEKTPOJIMTHI.
Katnonsl, aHnoHbl. MexaHW3M JUCCOLMAMM BEUIECTB C Pa3JIMYHBIMUA BHIAAMU
XuUMHUecKol cBsi3u. CteneHb aucconuanuu. CUibHbIE U ClIa0ble AIEKTPOIUTHI.

Peakiuu monHOrOo OOMEHa. YCIOBUS TPOTEKAHUS pPEaKlUii MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIICHHBIC MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCIOT, OCHOBAHUI
U COJIeHl B CBETE MPEJCTABICHUN 00 AIEKTPOIUTHIECKON Aucconmanuu. KauecTBeHHbIE
peakuuu Ha noHbI. [loHsaTHE 0 TMApONIM3E CONE.

Xumuueckuu sKcnepumenm:
O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTraHUYEeCKUX
BEILIECTB — METAJUIOB U HEMETAJIOB (rpaduTa U ajiMaza), CJIOKHBIX BEIIECTB (XJIOpHUaa
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HaTpUsl), UCCIICIOBAaHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIMH OT BO3IACHCTBHS
pa3aNyYHbBIX (HAKTOPOB, HCCIIENOBAHUE DSIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
mpolecca IUCCOLMAIMU  KHUCJIOT, Iienoueid W coyiei (BO3MOXHO HCIOJIh30BaHHUE
BUJICOMATEPHUAIIOB), MPOBEJICHUE OMBITOB, WLIIOCTPUPYIOMIUX MPU3HAKH TMPOTCKAHHS
peaknuii HOHHOTO oOMeHa (0Opa3oBaHME OcajKa, BhIJICICHUE Ta3a, 00pa30BaHKE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIONINX TMPUMEPHI OKHCIHUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIni
(ropeHme, peakIuy Pa3IOKEHUS, COCAUHEHUS), PACIO3HABAHME HEOPTAaHUYCCKUX
BEIIIECTB C TMTOMOIIBIO KAY€CTBEHHBIX PEAKIIUN Ha MOHBI, PEIICHUE YKCIIEPUMEHTATBHBIX
3aad.

Hemeranibl 1 UX coeAMHEHUS

OO6mas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHbIE
cTeneHu okucieHus. CtpoeHue u (pU3n4ecKrue CBOMCTBA MPOCTHIX BEIIECTB — IAJIOT€HOB.
XUMUYECKHE CBOMCTBA Ha TMpuMepe Xjopa (B3aUMOJEHCTBHE C MeTaljlaMy,
HEMeTaJUIaMH, LejaoyaMu). XnopooaopoA. ColsiHash KUCI0Ta, XUMUYECKUE CBOMCTBA,
NOJIy4eHHE, IPUMEHEHHE. J[elicTBHE XJI0pa U XJIOPOBOAOPOJa Ha OPraHHU3M YEJIOBEKa.
Baxxnenmue XJ0puapl 1 UX HAX0XKACHUE B IPUPOJE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

CrpoeHue u (u3MyUecKue CBOMCTBA MPOCTBHIX BELIECTB — KUCJIOPOJA U CEpHI.
AnnotponHble MoAW(UKAIMM KUCIOpoAa M cepbl. XHMHUYECKHE CBOWCTBA CEpBbI.
CepoBosiopoji, cTpoeHue, Gu3MYecKre M XUMHUYECKHe cBOMcTBa. OKCHIBI CEphl Kak
NpEICTaBUTENIM KHUCIOTHBIX OKCUAOB. CepHas KuCIOTa, (PU3NYECKUE M XUMUYECKHE
CBOMCTBA (00IIME KaK MPEACTABUTEINSI Kjlacca KUCIOT U crieupuyeckue). XUMUIECKUEe
peakimu, JiekKalre B OCHOBE MPOMBIIIJIEHHOTO COCO0a MOJy4eHUs] CEPHOU KUCIOTHI.
[Ipumenenne. Conu CepHOM KHUCIOTHI, KauyeCTBEHHAas peaklus Ha CyJab(aT-uoH.
Haxoxnenue cepsl M €€ COCOMHEHUNW B MNOPUPOJEC. XHUMHUYECKOE 3arpsi3HEHUE
OKpPYXKAIOIEH Cpeibl COCIMHEHUSMU CEpPbl (KUCIOTHBIE JOKIHU, 3arps3HEHUE BO31yXa
Y BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAIICHUS.

O6muras xapakrepuctuka 3eMeHToB VA-Tpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHMS.

A3OT, pacmpocTpaHeHHE B MpUpoAe, (PU3NYECKHEe U XUMHUYECKUE CBOMCTBA.
Kpyrosopot a3zora B mnpupoje. AMMHUaK, ero (pu3MuecKkrue U XMMHYECKHE CBOICTBA,
MOJTyYeHUE " IIPUMEHEHUE. Conu aMMOHWUS, 170:¢ duznueckue
U XMMHYECKUE CBOICTBA, NMpUMEHEHHE. KauecTBeHHas peakius Ha HOHbl aMMOHHSL.
A3OTHasi KUCJOTa, €€ MOoJIyueHHe, PU3nYecKrue U XMMUYECKHe CBOMCTBa (0OIIHMe Kak
MpeICTaBUTENs Kilacca KUCIOT U crenupuyeckue). Mcnonb30BaHne HUTPATOB U COJEH
aMMOHHUSI B KayeCTBE MHHEPAJIbHBIX yH0OpeHHil. XHUMHUYECKOe 3arpsi3HEHue
OKpYXaroIlel cpebl COETMHEHUSAMU a30Ta (KUCIOTHBIE JA0XKIH, 3arpA3HEHUE BO3yXa,
MOYBBI U BOJOEMOB).

®ocdop, amnorponHsie Moauduxamuu Qocdopa, PuUUUECKHE U XUMUYECKHUE
croiictBa. Oxcua ¢ochopa (V) u dochopHas kuciora, PU3NIECKHE U XUMHUYECKHE
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cBoiicTBa, moayuyeHue. Mcnonp3oBanue QocdaroB B KauecTBE MHUHEPAIbHBIX
yA0OpeHui.

Obmas xapakTepucTtika 3aeMeHToB |VA-rpynmbl. Oco0eHHOCTH CTPOSHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHS.

Yrnepon, amoTponHble MOAU(PUKAILIMY, pACIPOCTPaHEHUE B IPUPOE, (hrU3HuecKue
U XUMHYEeCKHe cBoicTBa. AncopOuusa. Kpyrosopor yriepona B mpupoge. OKcHbl
yrieposa, ux pU3NYecKue U XMMHUYECKHUE CBOMCTBA, JEUCTBHUE HA KUBbIE OPraHU3MBI,
[OJyYEHUE M MPUMEHEHHE. OKOJOTMYECKHE TNPOOJEMBl, CBSA3aHHBIE C OKCHIOM
yraepoaa (IV), runores3a ri1o6anpHOrO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3PQEKT.
VYronbpHas KUCJIOTa U €€ COJM, UX (PU3NYECKHUE U XMMUYECKUE CBOWMCTBA, MOJyYEHUE
n npuMmenenue. KauecTBeHHass peakuuss Ha KapOoHar-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEILCKOM XO031CTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEILIECTBAX KaK O COEIMHEHUSIX
yraepojna (MeTaH, 3TaH, HTWIEH, aleTUJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHas KHUCIOTa).
[IpupoaHbIe HICTOYHUKH YTIIEBOAOPOJIOB (YIrojb, IPUPOIHBIN Ia3, HEPTH), TPOIYKTHI UX
nepepaboTku (OEH3MH), KX POJIb B OBITY U IPOMBIIIEHHOCTH.

[ToHsiTHE O OMONOTMYECKM BaXKHBIX BEILIECTBAX: )KUpaAX, OCNIKaX, YIJIeBOIaX — U UX
pOJIM B KU3HM 4YelloBeKa. MaTepuallbHOE €IMHCTBO OPraHUYECKHX M HEOPTraHUYECKUX
COCTUHEHU.

Kpemuuii, ero gusnyeckue u XMMUYECKUE CBOMCTBA, MOJYyYE€HUE U MPUMEHEHUE.
CoenuHenus kpemHus B npupoje. OOmue npeacrabieHuss 00 okcuae kpemuus (1V)
M KpeMHHEeBOW kuciore. CHIMKAThl, HMX HWCIOJb30BaHUE B OBITY, MEAMIIMHE,
MPOMBIIUICHHOCTU. BaxkHelre cTpouTenbHble MaTepuabl: KepaMuKa, CTEKIIO0, IIEMEHT,
O6etoH, xene3o0eToH. [IpobGimeMbl 0€30MaCHOTO HWCIMOJIB30BAHUS  CTPOUTEIHHBIX
MaTepHuasoB B OBCETHEBHON KU3HHU.

Xumuueckuii skchepumenm:

M3yuyeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEAKUMi Ha XJOPUI-MOHBI U HAOJIOJCHHE MPU3HAKOB MX
MPOTEKAHUS, OMBITHI, OTpaXKaromue (PU3NYECKHEe M XUMHUYECKHE CBOWCTBA TaJIOTCHOB
U HUX COEIUHEHUU (BO3MOXHO HCIOJIb30BAaHUE BHUJAEOMATEPUATIOB), O3HAKOMIICHUE
c oOpasuaMu XJIOpPHUIOB (TaJIOTEHUAOB), O3HAKOMJIEHHE C oOOpa3lamMHu cepbl U €€
COETMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BHIEOMATEPUANIOB), HAOII0OJeHIE TIpolecca
oOyrJIMBaHMs caxapa MoJi IeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOW KHUCJIOTHI, MPOBEJCHUE KaueCTBEHHOU
peakuuu Ha Cyib(paT-uOH M HaOMIOAEHUE MpU3HAKa €€ MPOTEKaHUs, O3HAKOMIJICHHE
¢ (UBMYECKUMHU CBOWCTBAMH a30Ta, ¢ochopa U UX COCIUHECHHA (BO3MOXKHO
WCIIOJIb30BaHUE BHUEOMATEpUaAIOB), oOpa3llaMu a30THBIX U (POCPOPHBIX yIOOpEHUIA,
NoJIy4eHHe, coOMpaHue, pacrno3HaBaHWE M U3Y4YEHHE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX pEaKIMi Ha MOH aMMOHMS U (pocdaT-MOH U H3yueHUE MPU3HAKOB HX
NPOTEKAaHMs, B3aUMOJECHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO HCIIOJIB30BAHUE BUJIEOMATEPUATIOB), U3YUEHUE MOJIETIEH KPUCTATUIMYECKUX
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peleTok ainMasa, rpagura, QysuiepeHa, O3HAKOMJIEHHE C IPOLECCOM aacopOuuu
PacCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOrasa,
MOJIyYeHUE, COOMpaHHe, PAcCHO3HABAHME M HW3YyYEHUE CBOMCTB YIJEKHCIOrO rasa,
IPOBEJCHUE KAYECTBEHHBIX pEakuil Ha KapOOHAT M CUJIMKAT-UOHbI W H3y4YCHUE
NPU3HAKOB  MX  MPOTEKaHWs, O3HAKOMJIEHME C  NOPOAYKUMEH  CHUIMKATHOMN
IPOMBILUIEHHOCTH, PELIEHUE HKCIEPUMEHTAIBHBIX 3anay 1o TeMe «Baxuelmue
HEMETAJUIBl U UX COCAMHEHUS.

MeTaJsibl 4 UX COCUHEHUS

OO0mast xapakTeprUCTUKa XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAHUU HX

nonoxeHus B Ilepuonnueckoin cucreMe xumudeckux aneMeHToB .M. Menneneesa u

cTpoeHust aroMoB. CTtpoeHue MeTauioB. MeramuMueckass CBA3b U METaUIMYeCKas
KPUCTAJUIMYECKAsT PEHIeTKA. OJIEKTPOXUMUYECKHM psAd  HANPsDKEHUM  METaJUIOB.
dusnueckre 1 XMuMUYeCKUe CBOMCTBa MeTa/uI0B. O011IHE CIIOCOOBI MOTYYEHHS METAILIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITIOCOOBI 3AIUTHI X OT KOppo3uu. CruiaBbl
(cTainp, 4yryH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY M MPOMBIIIJIEHHOCTH.

[I{emounble MeTaiuibl: TOJIOkKeHWE B lleproguyeckon cucreMe XHMHUYECKUX
anemeHtoB J[.MI. MeHneneeBa, CTpOCHHME HX aTOMOB, HAXOXKJICHUE B MPHUPOJE.
du3znyueckre M XUMUYECKHE CBOWCTBa (Ha mnpuMmepe Harpus U Kanusa). OKcHIbI
Y TUAPOKCUABI HATPUS U Kanusl. [ [puMeHeHne menouHbIX METAIUIOB U UX COCIUHEHUN.

[{eroyHO3€MENBbHBIE METAIIIIBI MArHUW M KaJbLUW: TTONoKeHue B [leproanueckoi
cucteMe xumudeckux sneMeHToB .M. MeneneeBa, CTpOeHUE UX ATOMOB, HAX0XKICHUE
B npupoge. Pu3nueckue U XUMUUYECKHE CBOMCTBA MarHus M Kaublus. Baxnenmue
COCIMHEHMs KalbliUs (OKCUA, THAPOKCUZ, coyn). KecTKOCThb BOABI M CIOCOOBI €€
YCTPaHEHMUS.

AmomuHuii: nonoxeHue B llepuoanueckoi cucTeME XUMHUYECKUX 3JIEMEHTOB
JIL.. MenneneeBa, CTpoE€HHE aToma, HaxOXkAcHWEe B npupoae. Pusmyeckne u
XUMHUYECKHE CBOMCTBA alltOMMHMs. AMQOTEpHbIE CBOWCTBA OKCHUAA M TUAPOKCUAA
AIFOMUHUS.

Kene3o: mnonoxenne B Ilepuoguyeckord CHCTEME XUMHUYECKHUX DIIEMEHTOB
JA.N. MenneneeBa, CTpOEHHE aTroma, HaxOXICHWE B Impupore. DPusnueckue
U XUMHUYECKHE CBOMCTBa >kene3a. OKcuinl, ruipokcuabl u conu skenesa (II) u xxenesza
(IIT), mx coctas, CBOMCTBA U MOJTyYECHHE.

Xumuyeckuil skcnepumenm:

O3HaKOMJICHHE ¢ 00pa3IlaMy META/UIOB M CIUIABOB, MX (U3MYECKUMHU CBOWCTBAMH,
U3y4eHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BaHHE
BUICOMATEPHAJIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCH/IA KAJIbI[UA U HATPHUS C BOJOK
(BO3MOYKHO HCITOJIb30BAHHE BHICOMATEPHUAIIOB), HCCIICAOBAHNE CBOMCTB KECTKOW BOJIBI,
npoiiecca ropeHus XKele3a B KUCI0po e (BO3MOXKHO UCIOIb30BAHNE BHICOMATEPUATIOB),
MPU3HAKOB IMPOTEKAHUS KAYSCTBCHHBIX PEAKIIMIA Ha MOHBI (MarHUs, KaJIbIIHS, ATFOMUHUS,
nuaka, xemesa (1) m xenesa (I11), menu (Il), HaOmomeHne W ommMcaHWe MPOIECCOB
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OKpalllMBaHMs TUIAMEHU MOHAMU HATPHs, KaJlus U KaIbIUs (BO3MOXKHO HCIIOJIh30BaHUE
BHJICOMATEPHAIIOB), HCCICAOBAaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATFOMHHUS
TUAPOKCUIA IIMHKA, PEUICHHUE SKCIEPUMEHTANbHBIX 3ajauy no Teme «Baxuelue
METAJUIBI U UX COCTUHEHHUS.

XuMHA ¥ OKPY:KaLIas cpeaa

BemecTtBa u Marepuansl B IOBCEAHEBHOW JKW3HM 4YeJoOBeKa. be3omacHoe
WCTIOJB30BaHUE BEUIECTB W XUMHYECKMX peakuuit B ObiTy. IlepBas mnomoiib
MPA XUMUYECKUX 0KOTaX U OTPABJICHUSIX.

XVMMHMUYECKOE 3arpsi3HEHHE OKpY)Kawllew cpeabl (mpenenbHas AOomycTUMas
KoHIeHTparus: BemiecTB (nanee — IIJIK). Ponb Xxumuu B penieHUd 3KOJIOTHYECKHUX
poOJIEeM.

Xumuueckuii sKchepumenm:
u3ydeHue oOpasloB MaTepuajioB (CTEKJIO, CIUIAaBbl METaUIOB, ITOJIMMEpPHBIC
MaTepUaIbl).

Mesicnpeomemnvie cea3u

Peasmzanust mexXnpeaMETHBIX CBA3EM NOpPU M3YYEHMH XUMHM B 9 Kiacce
OCYILIECTBIISIETCS UEpE3 UCIIOJIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
U TIOHATUN, SIBJISIOUIUXCS CHUCTEMHBIMU JUIsl OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO11ue ecTeCTBEHHO-HaY4YHbIE MOHITHS: HAYYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHaluu3, CHUHTE3, KilacCU(pUKaLMs, TMEePUOJAUYHOCTh, HAOIIOJEHUE, 3SKCIEPUMEHT,
MOJICIUPOBaHUE, U3MEPEHUE, MOJENb, SIBJICHHE, MAPHUKOBBIA 3(PPEKT, TEeXHOJIOTHUs,
MaTepUaIbL.

®u3uka: maTtepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJA, MU30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, dJIEKTPUUYECKUNA 3apsA]l, IPOBOJHUKH, MOJIYIPOBOJHUKH,
TUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMYECKas pELIETKa, CIJIaBbl, (U3NYECKUE
BEJIMYMHBI, E€AUHUIBI H3MEPEHMs,, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI,
CounHize.

buonorusa: ¢otocunres, apixaHue, Ouocdepa, SKOCUCTEMa, MHUHEPAJIbHBIE
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MuHEpasabl, TOpPHbIC MOPOABI, IMOJE3HBIC
HCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHAN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

N3yyeHne XuUMUM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSl HaIpaBJIEHO
Ha JIOCTHKEHHE OOYdYalOUIMMHCS JIMYHOCTHBIX, METANpEeIMETHBIX M TPEIMETHBIX
pe3yIbTaTOB OCBOCHUS Y4EOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOSHUS MPOTPAMMBI OCHOBHOTO 00111eT0 00pa3oBaHUs
JIOCTUTAIOTCSI B XOJ€ OOYYEHHMS XUMHUU B €JAMHCTBE Y4Y€OHONW M BOCIHTATEIHLHOU
JIESITETbHOCTH B COOTBETCTBHUH C TPATUIIMOHHBIMU POCCUNCKUMH COIIMOKYJIBTYPHBIMU U
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MTpaBUIaMU U HOPMaMHU
MOBEACHUS U CITOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIIUN
oOyyJaroumxcsi.

JImaHOCTHBIC pE3yJIBTaThI OTpaXkaroT TOTOBHOCTH oOyJaromuxcs
PYKOBOJICTBOBATBHCSI CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHCHTAIMA W PACIIUPEHUE
OTIBITa JACATEIHHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOTO BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY
U HaydYHOMY HACJCAMIO, ITOHMMAaHHsS 3HAUYCHUS XHMHUYCCKOWM HAyKH B IKHU3HH
COBPEMEHHOTO0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpHON uH(MOpMaIuen
O TIEPENOBBIX JIOCTMDKCHUSAX M OTKPBITHSX MHPOBOH M OTCUCCTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHMS:

MPEICTABIICHHUS O COLMAIBHBIX HOPMaxX U MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHUI
B KOJUICKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOU, Y4eOHO-
MCCIIEIOBATENILCKOW, TBOPYECKOW W JPYIMX BHJAX JESTEIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOH JCATEIBHOCTH TPH  BBIMOJHECHUH  YYCOHBIX,
MO3HABATEIBbHBIX 33124, BHITIOJTHEHUN XUMUYECKHUX IKCIIEPUMEHTOB, CO3JIaHIH yUeOHBIX
MPOCKTOB, CTPEMJICHHS K B3aUMOIIOHMMAHHWIO W B3aUMOIIOMOIIM B MPOIECCE ITOM
y4eOHOM NIeATEIIbHOCTH, TOTOBHOCTH OLICHUBATh CBOC TOBEACHUE W TIOCTYIKA CBOMX
TOBApHINEH C TO3UIUM HPABCTBEHHBIX W MPABOBBIX HOPM C YYE€TOM OCO3HAHUS
IIOCJIEAICTBUU IMTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 IO3HAHMS:

MHUPOBO33PEHUYCCKMX MPEJACTABICHUIA O BEIIECTBE W XHMHUYECKOH peakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISIOIINX OCHOBY
JUISL TIOHMMAHUsSl CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3AMMOCBS3IX YeI0BEKa C MPUPOIHON CPEIOH,
0 POJIM XUMHHU B MMO3HAHUH STHX 3aKOHOMEPHOCTEIH;
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MIO3HABATEIbHBIX MOTHBOB, HANpPAaBJICHHBIX HA TOJYYEHUE HOBBIX 3HAHUU
M0 XUMHUH, HEOOXOIUMBIX JJIs1 00BSICHEHUS HAOTIOAAEMBIX MTPOLIECCOB U SBJICHUH;

MO3HAaBaTebHOW, MH(GOPMAIIMOHHOW M YHUTATEIbCKOW KYJIbTYphl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHON pabOThI ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYPO,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTUH;

uHTEpeca K OOYy4YeHUI0O U TO3HAHMIO, JIIOOO3HATENbHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caMOOOpa30BaHMIO, TPOCKTHOM U UCCIE0BATEIbCKON AEsTEIBHOCTH,
K OCO3HaHHOMY BBIOOpPY HalpaBJICHHOCTU U YPOBHSA 00YUYEHUS B JaIbHEHUIIEM;

4) popMupoBaHUs KYJIbTYPbI 3/I0POBbSI:

OCO3HAHMSI I[EHHOCTU KW3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHU Ha 3JI0POBBIM 00pa3 *KU3HU, OCO3HAHUS MMOCIEACTBUI 1 HEMPHUSATHUS BPETHBIX
NpUBBIYEK (YIOTpPEOJICHUSI  alKOroJisl, HApPKOTUKOB, KypEeHHs), HEO0OXOIUMOCTHU
coOJiroficHUs TpaBuJl 0€30MacHOCTH MPU OOpalleHUH C XUMUYECKMMU BEIeCTBAMU
B OBITY M peajibHOM KU3HU;

5) Tpy10BOTO BOCIIUTAHUS:

WHTEpeca K MPAKTUYECKOMY M3YUYCHHIO MpodeccHii U Tpylda pas3iudHOTO poja,
YBaXEHUE K TPYAYy W pe3yibTaTaM TPYIAOBOW NEATEIHLHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHUS MPEIMETHBIX 3HAHUW 10 XMMHH, OCO3HAHHOTO BHIOOpA MHIWBUIYaTbHOU
TPAaCKTOPUH TPOJOJDKCHHUS O00pa30BaHWS C YYETOM JIMYHOCTHBIX HHTEPECOB
U CIIOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, yCHENHON
MPO()eCCUOHATEHON JIEATETLHOCTH W Pa3BUTHS HEOOXOIWMBIX YMEHHH, TOTOBHOCTH
a/IanTHPOBAThCA B MPO(ECCHOHATLHOM Ccperie;

6) IKOJIOrHYECKOro BOCIIMTAHMS

HKOJIOTMYECKU LI€eCO00pa3HOro OTHOILIEHUS K MPUPOAE KAaK MCTOUYHUKY KU3ZHU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMSI, IOHUMAaHUs [IEHHOCTH 3/J0POBOr0 U 0€30I1aCHOI0
oOpaza JKM3HM, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY
U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUS LIEHHOCTH COOIOACHUS MpaBUil 0€30MacHOro
NOBEACHUS MPHU padoTe ¢ BEUIECTBAMU, a TAKXKE B CUTYyallUsAX, YTPOXKAIOUIUX 3/I0POBbIO
Y KU3HU JTIOJCH;

CIIOCOOHOCTM NPUMEHATH 3HAHMS, TNOJy4yaeMble TP HW3YYCHUHM XHMHUH,
JUIS pELICHUs 3a7ay, CBSA3AHHBIX C OKPYXKAIOLIEW NPUPOJHOUW CPEIOM, MOBBIIECHUS
YPOBHS SKOJIOTHYECKON KYIbTYphl, OCO3HAHUS I100ATBHOTO XapaKTepa SKOJIOTUYECKUX
npo0JieM U MyTel UX peleHus: HOCPEeICTBOM METOA0B XUMHUH;

AKOJIOTMYECKOT'O MBILIJIEHUs, YMEHUS PYKOBOJACTBOBATHCA UM B IO3HABATEIBHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHON IIPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B COCTaBE  METANpEAMETHBIX  PE3yJbTaTOB BBIICNIAIOT ~ 3HAYMMBbIE
Uit GOPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHbIE TIOHATUS (3aKOH, TEOPHUs, MPUHIIHUII,
runoresa, $akT, CUCTeMa, IPOIeCC, IKCIIEPUMEHT U IPYroe), KOTOPhIE UCIOIb3YIOTCS

15



denepanbHas padbouas mporpamma | Xumus. 8—9 kimacchl (0a30BbIi YPOBEHB)

B €CTECTBEHHO-HAYyYHBIX YUEOHBIX MPEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHUU U3 3TUX
npeaIMeToB (POPMHUPOBATH TNPEACTABICHHWE O LEJIOCTHOM HAydyHOM KapTUHE MHpa,
U yHUBEpcalbHble YyuyeOHbIE JeWCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHUBHBIE,
PEryJIsITUBHBIE), KOTOPBIE 00ecreynBaloT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YU4EOHOM J1eITeIbHOCTH.

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIe NeilCTBHUS
Ba3oBble Jornueckue 1eMcTBUSA:

YMEHHE HCIOJIh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUH 3HAHUI:
PacKphIBaTh CMBICT XUMHYECKAX TOHSATHH (BBIICIATH WX XapaKTepHBIC MPU3HAKH,
yCTaHABIMBATh B3aUMOCBS3b C JIPYTUMH TIOHSATHSMH), HCIIOJB30BaTh TIOHSTHSI
JUIsT OOBSICHEHHUST OTICNBHBIX ()aKTOB W SBJICHWH, BBIOMpATh OCHOBAHUS W KPUTCPHUU
Ul KiTacCu(PUKAIMi XUMHAYECKUX BEIICCTB W XMMHUYECKHX pEaKIfii, yCTaHABINBATh
NPUYUHHO-CJICICTBEHHBIE CBSI3U MEXJY OOBEKTaMH H3Yy4YE€HHS, CTPOUTH JIOTUYECKUE
paccyxJieHus (MHIYKTUBHBIC, JIIyKTUBHbBIE, MO aHAJOTWHU), MPOBOJUTH BBIBOJIBI
U 3aKJIIOUYCHUS,

yMEHUE TMPUMEHATh B  TMpOlleCCe  TO3HAHUS  MOHATUS  (TPEIMETHBIC
U METamnpeaMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJCIH, HUCIIOIb3YEMbIC B XHUMHH,
peoOpa3oBhIBATh MIUPOKO MPUMEHSIEMBIC B XHMHH MOJICIbHBIC TPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI 2JIEMEHTA), XUMUYecKasi popmysia 1 ypaBHEHHE XUMUYECKOM
peakiuy — MpU PerieHUuH yueOHO-TI03HABATEIbHBIX 3a/1adu, C YYETOM JTHUX MOJEIbHBIX
NPE/ICTABIICHUN BBISBISTh M XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKU U3Y4aeMBIX
O0OBEKTOB — XHWMHYECKHMX BEIIECTB M XHMMHUYECKHUX pEaKIiuil, BBISABIATH 0OIINE
3aKOHOMEPHOCTH, TMPUYUHHO-CIIEJACTBEHHBIE CBSI3M W TPOTHUBOPEUUS B H3Y4aEMBIX
poleccax u sIBJICHUSX.

Ba3oBble ncciieqoBare/ibCKue 1eiCTBHA:

YMEHUE HCIIOIb30BaTh IOCTABICHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTA
MO3HAHMS, a TaKK€ B KaueCTBE OCHOBBI JUIsi ()OPMUPOBAHUS THIOTE3bI MO MPOBEPKE
NPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

NpuOOpeTEeHUEe OmblTa MO IUIAHUPOBAHUIO, OPTraHU3allMd ¥  TPOBEICHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IIPOIecca, CaMOCTOSITETLHO
IPOTHO3UPOBATH €r0 pe3ysbTaT, HOPMYIUPOBATH 000OIIEHHS U BBIBOIbI IO pE3yJIbTaTaM
IPOBEJEHHOIO OMbITA, UCCIIEN0BAHUS, COCTABIISITh OTYET O MPOJEIAHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BbIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH UH(OPMAIIUIO PA3IHMYHBIX
BUJOB M (OpPM TNPEACTABICHUSA, MOJIYyYaeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAYYHO-
NOMYJISIpHAsE JIUTepaTypa XUMUYECKOTO COACpKaHHs, CIIPABOUHBIE MOCOOUS, PeCypCh
WNHTepHeTa), KpPUTUYECKM  OLEHHWBATh IPOTHBOPEYMBYID M  HEJOCTOBEPHYIO
uH(bOpMaIIHIO;
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yMEHUE NPUMEHSTh pa3IMyHble METOABbl W 3alpoChl MpPU TOHCKE M OTOOpe
uH(pOpPMAIIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOMMBIX JUIsl BHIMIOJTHEHUS YYEOHBIX
U TI03HABATENBHBIX 3a/lay OINPEJEICHHOTO0 THIA, MPUOOpPETEHUE OmbiTa B 00JACTH
UCIIOJIb30BaHUs ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJICHUE
KyJIbTYPOU aKTUBHOTO UCTIOIb30BaHUS PA3TUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO
BBIOMpATh ONTUMAIbHYIO (QOpMy MpelcTaBieHUs HHPOpPMALMU W WILIIOCTPUPOBATH
penaemMbie 3a1a4d HECIOKHBIMU CXEMaMHU, TuarpaMMamu, IpyruMu popMamu rpaduku
U UX KOMOUHAIIUSIMU;

yMEHUE  UCIOJIb30BaTh W aHAJIM3UpOBaTh B Ipolecce  ydyeOHOM
U HCCIIEAOBATEIbCKON MEATENHHOCTH HH(OPMALMIO O BIMSHUM MPOMBIIIICHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOTHON CPEIbI.

KoMMmyHuKaTMBHBIE YHUBepCAaJbHbIe Y4yeOHbIE JAeiCTBUS:

YMEHHE 3aJlaBaTh BOIPOCHI (B Xoj€ auayniora u (WiaM) AUCKYCCHUM) MO CYIIECTBY
o0cyx/1aeMoi TeMbl, (OPMYJIMPOBATH CBOU MPEAJIOKEHHS OTHOCUTEIHHO BBITTOJIHEHHUS
NPEAJIOKEHHON 3a/1a4H;

NpUOOPETEHUE ONbITa MPE3CHTALUU PE3YJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
AKCIIEpUMEHTa (J1abOpaTOPHOrO OMbITa, JA0OPAaTOPHONW pabOThl MO HCCIEIOBAHUIO
CBOMCTB BEIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU  I0O3HABATEIbHOM
U HUCCIIE0BATENIbCKON JAESTEIHPHOCTU MPU PEIICHUH BO3HUKAIOIIUX IPOOIEM HA OCHOBE
ydera OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUK (0OCYXKIEHUSI, OOMEH MHEHUSMH,
«MO3TOBBIE IITYPMbI», KOOPJIMHAIUS COBMECTHBIX JIEUCTBUMN, ONPEACICHUE KPUTEPUEB
0 OLIEHKE KaYECTBA BBIMIOJHEHHOMN paOOThl U APYTHE);

PeryisiTuBHBIC YHHBEPCAJIbHbIC Y4eOHbIC NeHCTBUA:

YMEHHUE CaMOCTOSITEILHO OMNPEACNSITh eI  JEATEIbHOCTH, IIJIAHUPOBATh,
OCYIIIECTBIIATh, KOHTPOJHUPOBATh W TP HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO
NesITeIbHOCTh, BBHIOMpaTh Hanbosiee 3(PGhEeKTUBHBIE CMOCOOBI pEmIeHUs Y4eOHBIX
W TI0O3HABaTEIbHBIX 3aJlady, CaMOCTOSTEILHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIN aJITOPUTM JIEUCTBUM MPU BBINOJHEHUH 3aJaHUNA C YYETOM IOIYyYECHUS
HOBBIX 3HaHUN 00 H3y4aeMbIX OOBEKTaX — BEMIECTBAX U PEAKIMIX, OICHUBATH
COOTBETCTBHE TMOJYYEHHOTO pe3yJibTaTa 3asBJICHHOM 1€IU, YMEHHE HCIOJIb30BATh
Y aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbl€ B YCJIOBUHU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B coctaBe mpeaMeTHBIX pPEe3yNbTaTOB MO OCBOCHUIO 00S3aTEIBLHOTO COJCPKAHUS,
YCTaHOBJICHHOTO JTaHHOUW (henepanbHON pabouell mporpaMMoil, BBIIEISIOT: OCBOCHHBIE
OoOy4JaronMMuUCs HAy4YHbIE 3HAHWSA, YMEHHUS M CIIOCOOBI JCUCTBUH, crHenupuiecKue
JUTSL TIPEAMETHOW o0macT «XuMUsS», BUABI ACATEIHHOCTA MO TMOJTYYEHHUIO HOBOTO
3HAHMS, €r0 WHTEPIPETAINH, IPEOOPA30BAHUIO U MMPUMEHEHHIO B PA3TUYHBIX YICOHBIX
Y HOBBIX CUTYyallHsIX.
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K xonmy oOyuenuss B 8 kiacce y oOyuaromerocs OyayT chopMHpOBaHBI
CJIeIyIOLIME IPEAMETHBIE PE3YJIbTAThI 10 XUMUU:

pacKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHX [MOHATHI: aTOM, MOJIEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIECTBO, CMECh (OAHOPOHAS
U HEOJHOpPOJHAs), BaJEHTHOCTb, OTHOCHUTENbHAs aTOMHAash M MOJICKYJIIpHAas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJIsI XUMUYECKOTO 3JIEMEHTA
B COCAUHEHUHU, MOJISIpHBIH 00bEeM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHUIIATETLHOCTD, CTETIEHb OKHCIICHUS, XUMUYECKasl peakius, Kiaccuuraus
pEeaKLMii: peaKkiMi COCIUHEHUS, PEAKIUH PA3I0KEHUs, PEaKUU 3aMEILEHUs, PEaKIUN
oOMeHa, K30~ U PHJIOTEPMHUYECKUE PEAKIINH, TEIJIOBOU 3(h(PEeKT peakuuu, siApo aroma,
ANIEKTPOHHBIM CJIOM aToma, aToMHasi OpOWUTalb, paguyCc aToMa, XUMHYECKas CBS3b,
MOJISIpHAs M HENOJISIpHAs KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, AHWOH,
pacTBOp, MaccoBas J10Ji BelllecTBa (IIPOLICHTHAS] KOHIIEHTPALIKsI) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUI U IPUMEHSATDH 3TH
NOHATHS IIPU ONMCAHUU BEIIECTB U UX MPEBPAILECHUN;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJHUKY JIJIsi COCTaBJIEHUS (OpMyJd BELIECTB
Y YPAaBHEHHUN XUMUYECKHUX PEAKIIHI;

OIIpE/IEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTEIICHb
OKHCJIGHUSI JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPUHAJJICKHOCTh BEUIECTB
K ONpEIeJIeHHOMY KJacCy CO€IMHEHUH 1o ¢GopmysiaMm, BHJI XHUMHUYECKOW CBS3U
(KoBaJIEeHTHAs! U MIOHHAsI) B HEOPTAHUYECKUX COCANHEHUSX;

packpbiBath cMbIch [leproanueckoro 3akona J[.11. MenaeneeBa: 1eMOHCTPUPOBATh
MMOHUMAHUE NEPHOIUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKMX 3JIEMEHTOB OT HX
nonoxeHuss B llepuoanyeckodl cucTeMe, 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO Y4Y€HUs, 3aKOHa ABOTaJIpo; OMUCHIBATH
U XapakTepu3oBaTh TabnuyHyro ¢opMy Ileprognueckoil cuCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3nyaTh MOHATUS «TJaBHas mnoArpynma (A-rpynma)y U «moOouyHas
noarpynna (b-rpynmna)», Manble W OOJbIIME MEPUOIbI, COOTHOCHTH O0O3HAuUEHUS,
KOTOpele uMeroTcs B Tabmuie «llepuoguueckas cucTreMa XUMHYECKHX 3JIEMEHTOB
JI.N. MenneneeBa» C YMCIOBBIMH XAPAKTEPUCTUKAMH CTPOCHUS ATOMOB XUMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsll sipa, 00llee YUCIO JIEKTPOHOB U pacipesiesieHue UX Mo
AJIIEKTPOHHBIM CJIOSM);

KJacCU(UIMPOBATh  XMUMHYECKHE  DBJIEMEHThI, HEOpraHWYeCKHue  BEUIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYACTBYIOLIMX B PpEAKIMU BEILECTB,
1o TernoBoMy 3hdexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB Pa3IMUHbIX
KJIaCCOB,  MOATBEp)KJasg  ONHWCAHUE TPUMEpPaAaMHU  MOJEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

IPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCHMOCTH OT MX KaUECTBEHHOI'O COCTABA,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPALIEHUN B PA3IMUYHBIX YCIOBUSX;
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BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMyJsie COCAMHEHHS, MaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHNUIO XUMUYECKOW PEAKIUU;

IPUMEHSTh OCHOBHBIE OIEPALIMHU MBICIIUTENBHOMN AESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IleHne, CHUCTeMaTH3alllI0, KIIAaCCU(PUKALIUIO, BBIIBICHUE MPUYUHHO-
CIEJCTBEHHBIX CBSI3€M — I M3YYCHUS CBOMCTB BEIIECTB M XWMHUYECKUX PEaKIUM,
€CTECTBEHHO-HAYYHbIE METO/Ibl MIO3HAHUS — HAOJIOJIEHUE, U3MEPEHHE, MOJIETUPOBAHHE,
AKCIEPUMEHT (PeanbHbII U MBICIICHHBIN);

CJIeI0BaTh MPABWIAM II0JIb30BAaHUS XUMUYECKOM IOCYyIOM M J1adOpaTOpHBIM
o0opyJ0oBaHUEM, a TakXKe MpaBuiaM OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU
C UHCTPYKIIUSIMU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKUX OMBITOB IO MOJTYYEHUIO
U coOMpaHHI0 Ta3000pa3HbIX BEMIECTB (BOAOPOJA W KHUCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB C OMPEAECICHHOW MAaCcCOBOM JOJIEH PAaCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U TPOBOAUTH XUMHYECKHE SKCIECPHUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH
U KUCJIOT C MOMOIIbIO HHAUKATOPOB (JIakMyc, peHodTanent, METUIOpaHX U IPYTHE).

K xonmy oOydyeHuss B 9 kuacce y oOywaromerocss OyayT chOpMHUPOBaHbBI
CIIeIYIONTHE TTPEAMETHBIC PE3yIbTAThI IO XUMUHU:

PacCKpBIBATh CMBICII OCHOBHBIX XUMHUECKUX MOHSATUN: XUMUYECKUHN DJIIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTh, CTENIEHb OKHUCICHUS, XUMHUYECKas PEaKmus, XUMHUYECKas
CBS3b, TETUIOBOM 3 (EKT peakiuu, MOJb, MOJSAPHBIN 00BEM, pacTBOpP, IEKTPOJIUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT JUCCOIMAIUS, PpEaKIMH HWOHHOTrO OOMeHa,
KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIe M HEOOpaTUMBIC PEaKIUH,
OKHUCJIUTEIBHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU, OKHCIUTETh, BOCCTAHOBUTEIh, OKHCIICHNE
U BOCCTAHOBJICHHE, aJUTOTPOIUs, aM(pOTEPHOCTh, XUMHUYECKass CBs3b (KOBAJICHTHAS,
MOHHAs, METANTMYCCKas), KPUCTALTNYECKAs PEIIeTKa, KOPPO3Us METaUIOB, CIUIABBI,
CKOPOCTb XHMHYECKOM pEaKUMH, IMpenesbHO nonycrumas KoHueHrpamusa [IJIK
BEIIIECTBA,;

WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUYCCKUX MOHATHH U MPUMEHSTH 3TH
TIOHSITUS TIPY OTIMCAHUU BEIIECTB U UX MPEBPAICHU;

WCIIOJIh30BAaTh XWMHUUYECKYI0 CHMBOJIUKY JUIsI COCTaBJiCHHUS (OpMys BEIIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIINM;

OTpeNeNnsaTh BaJCHTHOCTh M CTCICHb OKHCICHUS XHUMHYECKHUX JJICMEHTOB
B COCIWHEHUSIX Pa3IMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K OMpEACICHHOMY
KJIacCy coeauHeHud mo dopmynaMm, BU XUMHUYECKOW CBsI3M (KOBAJIGHTHAs, MOHHAs,
MeTaJuIMuecKasi) B HEOPTaHMYECKUX COCJAMHCHHSIX, 3apsA]l HOHA M0 XUMHYECKOU
dbopmyne, xapakrep cpeibl B BOIHBIX PAaCTBOPAX HEOPTaHMYECKUX COCIUHEHUH, THUIl
KPUCTAJUTMYECKOU PENIETKH KOHKPETHOTO BEIIECTBA;

PacKpbIBaTh CMBICIT ITepunoanueckoro 3akona  JI.W. MenneneeBa
U IEMOHCTPUPOBATh €0 MOHUMAHUE: OMKUCHIBATH U XapaKTepU30BaTh TAOIUUHYIO (hopMy

19



denepanbHas padbouas mporpamma | Xumus. 8—9 kimacchl (0a30BbIi YPOBEHB)

Ilepponnueckold CUCTEMBI XMMHMYECKHX JJIEMEHTOB: pPa3iu4arbh ITOHATUS «TJIaBHAs
noarpynna (A-rpynma)» u «mobounas noarpynma (b-rpymnma)», mansie u Oomblive
NepUoAbl, COOTHOCUTh OOO3HAUEHUS, KOTOPhIE MMEIOTCS B MEPHOAMYECKON TaOIuIe,
C YUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX JIEMEHTOB (COCTAB
U 3apsij sizipa, 0011ee YUCIo AIEKTPOHOB U paclpeAesieHUE X MO SICKTPOHHBIM CIO0SAM),
OOBSACHATH 00I1IME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIEMEHTOB U UX COECTMHEHUI
B [IpeeIax MaJbIX NEPHUOAOB U IIIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;
KJaccu(uuupoBaTh ~ XMMHUYECKHE  JJIEMEHThl, HEOPraHWYECKHE  BEILECTBA,
XUMHUYECKHE peakUHMH (10 YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMU BELIECTB,
10 TETI0OBOMY 3P (PEKTY, IO U3MEHEHUIO CTETICHEN OKUCICHUS XUMUYECKHUX 3JIEMEHTOB);
XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME U crenu(pUUIeCKUe XUMHUECKUE CBOMCTBA
IPOCTBIX U CIIOKHBIX BEUIECTB, MOATBEPXkAasi OMHCAHUE MPUMEPAMU MOJEKYJISPHBIX
Y MIOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKHUX PEAKIINA;

COCTABJISITh YPABHEHUS HIIEKTPOIUTHYECKON TUCCOIMAIMU KHUCIOT, IeJIoYen
U COJIeH, MOJHbIE U COKpAICHHbIE YPAaBHEHHs PEAKLU MOHHOTO OOMEHa, ypaBHEHUS
peaKunii, TOATBEPKAAOIINX CYIIECTBOBAHUE T€HETUUYECKOM CBA3U MEKy BEIIECTBAMMU
Pa3IMYHBIX KIIACCOB;

PAacCKpBIBaTh CYIIHOCTb OKHCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMNA IIOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEeaKIHil;

MIPOTHO3MPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOKHOCTH
IPOTEKaHUS! XUMHYECKUX MTPEBPAILCHHI B Pa3JIMYHbIX YCIOBHSIX;

BBIUMCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JIEMEHTa Mo (opMysie COSAMHEHHS, MACCOBYIO OO
BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLINN;

coOirofaTh MpaBWia TOJB30BaHUS XMMHYECKOM Mocynoil u 1abopaTOpHBIM
o0opy/noBaHHEM, a TaKXe IpaBuja OOpallleHUss C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITTOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U COOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOro ra3a);

OPOBOJUTh pPEaKUUU, MOATBEPKIAIOIINE KAaueCTBEHHBIM COCTAaB Pa3IMUHBIX
BELIECTB: pPAaclo3HaBaTh OMNBITHBIM MyTEM XJOPUAOPOMHI-, HOIUI-, KapOOHaT-,
docdar-, cunmkar-, cynabhar-, THIAPOKCUI-UOHBI, KATHOHBI aMMOHHUS U MOHBI U3yYEHHBIX
METaJJIOB, PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

IIPUMEHSATHh OCHOBHBIE ONIEPALIMH MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHUE, O00O00IIeHHe, CHCTEeMaTU3allii0, BBISIBIEHUE MNPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — Ui HU3YYCHUsI CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLUN, €CTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHUS — HAOJI0IeHIE, U3MEPEHUE, MOJCIUPOBAHHE, SKCIIEPUMEHT
(peanbHBI 1 MBICTICHHBIN).
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8 KJIACC
HanmenoBanue
Ne KonuuecTtBo OcHOBHBIE BUJIbI AEATEIBHOCTH
pAa3/ICJIOB U TEM Conepxanue oOy4eHUs
n/m 4acoB 00y4aromuxcs
y4eOHOT0 npeameTa
IlepBoHaYaIbHBbIC XUMHYECKHE IOHATHUS
1.1 | Xumus — BaxkHas 3) [Ipenmer xumun. Ponp Xumun B KU3HU PackppiBaTh CMBICT H3y4aeMBbIX TOHSATHH.
00J1acTh YyesioBeKa. XUMUs B CUCTEME HayK. PackpeIBaTh poJib XUMHH B IPUPOJIE
€CTECTBO3HAHMS Tena u BemecTa. PU3NYECKHE CBOWCTBA | U JKM3HU YEJIOBEKA, €€ CBSI3b C IPYTUMU
Y MPAKTHYECKOU BEILIECTB. ATpEraTHOE COCTOSIHUE HayKaMH.
NEeATENbHOCTH BeuiecTB. [loHsiTHE 0 MeTOaxX MO3HaHUs | Pa3nuuarh ynucCThIE BENIECTBA U CMECH;
YeJIoBeKa B XUMHUU. YHCThIEC BEIIECTBA U CMECH. OJIHOPOJHBIE U HEOHOPOIHBIE CMECH.

CriocoOnbI pa3iesieHus CMECeH.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCYI0M,
C mpaBWjiaMu pabOTHI B JabopaTopun
U IpUeMaM# 00palieHus ¢
1abopaTopHBIM 000PYTOBAHUEM.
dusnveckre CBOKMCTBa 00Pa3IOB
HEOPTraHWYECKUX BEIICCTB — METAJIIOB
1 HEMETAJIOB.

CriocoObI pa3ziesIicHus: cMecei
(bunpTpOBaHKE, BEIIAPHBAHKE,
JTUCTUIIIALIMS, XpoMaTorpadusi).

Paznuuate puzndeckue 1 XuMUIECKHUe
SIBJICHUSL.

CrneoBath anropurMam UCHOJIb30BAHUS
HKCHEPUMEHTAIbHBIX METOJOB —
HaOJII0JICHUS U DKCIIEPUMEHTA.
HaOmronath 1 omuckiBaTh 0OBEKTHI

MIPU MPOBEICHUU JIEMOHCTpAIUil

Y TaOOPATOPHBIX OIBITOB MO U3YYCHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JeIICHUs] CMECEH BEILIECTB.
[IpoBOIUTE XUMUYECKUMN IKCTIEPUMEHT
NIpU pa3AeieHur cMecel (Ha mpumepe
OUYMCTKH IMOBAPEHHOM COJIM) B XOJI€
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Jlabopamophvie onvimol.:

N3yyenue u onucanue Gpu3nuecKux
CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BEIIIECTB.

N3yuyenue cnocoO0B pa3iesieHns cMeceil
(C TOMOIIIBIO MarHUTA).

IIpakmuueckue pabomol:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
U TIpUEMBI 0OpaleHus ¢ 1a00paTOpPHBIM
000pYIOBaHUEM.

Ne 2. Paznenenne cmeceit (Ha mpuMepe
OYHUCTKHU TIOBAPEHHOU COJIN)

IpaKTHUeCKOi padboTsl No 2.

CrnenoBath mpaBuiiaM OJIB30BaAHUS
XUMHUYECKOH MOCy10H U 1a00paTOPHBIM
o0opyIoBaHUEM, a TAKKE TIPABHIIAM
oOpallleHusl ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLIHUEH

IIPU BBIITOJIHEHU U TPAKTUUECKON

padotel Ne 1.

BricTpanBath pa3BepHyThIE TUCEMEHHBIC
U YCTHBIE OTBETHI C OIOPOil

Ha UHPOPMALIMIO U3 yYeOHUKA

U CIIPaBOYHBIX MaTE€PHAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmapar Kypca XUMHU

1.2.

BemiectBa
U XUMHYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMHUUYECKHUE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U CIIOKHbBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHUE.

Xumnueckas popmyna. BareHTHOCT
aTOMOB XMMUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENBbHAS. aTOMHAs Macca.
OTHOcHTeNbHAS MOJIEKYJISIPHAsI Macca.
MaccoBasi 107151 XMMHUYECKOT'0 JJIIEMEHTA
B COCIMHCHUH.

OnpenensiTb NpU3HAKU XUMHUECKUX
peakIui, yCJIOBUS UX MPOTEKAHUS.
OOBACHATH CYITHOCTh (PU3HUECKUX

Y XUMUYECKHX SIBICHUM C TOUKHU 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHHSI.
KnaccudunnpoBats XuMU4ecKue
peakuuu (110 YUCIy U COCTaBY
pearupyromux u 00pa3yromxcs
BEIIECTB).

Cocrainsath GOpMyIIbl OMHAPHBIX
BEILIECTB 10 BAJICHTHOCTHU U ONIPEACIISITh
BaJICHTHOCTH MO (DOpMyJIaM BEIIECTB.
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KomnuectBo BemectBa. Mouns. Mossipaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YKClia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuetsl 110 hopmMysiaMm XUMUYECKHUX
COEIUHCHUM.

Du3NYEeCKUe U XUMUYECKUE SIBJICHHUS.
XuMUYeCcKasi peakiys U €€ MpU3HaKH.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XHUMUYECKUE YPABHEHHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, pa3I0KEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii yIkcnepumenm:
Jlemoncmpayuu:

dusnyeckrue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

Y HEMETaJlJIOB.

OO6pa3ipl BemecTB KOJTUISCTBOM 1 MOJIb.
dusndeckue spiaeHus (TIaBjIeHUEe BOCKa,
TasiHUE JibJla, PACTUPAHKE caxapa

B CTYIKE, KUTIEHUE U KOHACHC AU
BOJIbI).

XUMUYECKHE IBJICHUS (TOPEHUE CBEYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aUMO/ICHCTBUE COJIbl MU METia

C COJISTHOM KHCJIOTOM).

HabGnronenue mpu3HakoB MPOTEKAHUS

PaccraBisaTs k03 puiireHTs!

B YPABHEHMSIX XUMUYECKUX PEAKLIUH.
HabnronaTte u onuckiBaTh 0ObEKTHI

IIPU [IPOBEJICHUH JIEMOHCTpALUil

1 1a00PATOPHBIX OIBITOB.

[IpoBoauTh BeIYMCIEHUS IO (hOpMyTIaM
XUMUYECKUX COETMHEHHUI U ypaBHEHUSIM
XUMHUYECKHUX PEaKIHM.

[IpuMEHATH €CTECTBEHHO- HAYYHBIE
METO/Ibl TO3HAHUSA (B TOM YHCIIE
HaOJII0/IeHUE, MOIETTUPOBAHUE,
SKCIIEPUMEHT U OCHOBHBIE OTIEPALINH
MBICJIUTENILHOMN ESITEIbHOCTU
(cpaBHEHHE, KIacCUPHUKAIS)
BricTpauBath pa3BepHyThi€ TUCEMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA

U CIPABOYHBIX MaTEpUajoB, IPaMOTHO
VICII0JIB30BAaTh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX PEAKIUN (pa3iioKeHUe
caxapa, B3aMMOJICHCTBHE CEPHOM
KHUCIIOTHI C XJIOPUIOM Oapus, MoTydeHue
U pasnoxkenue ruapokcuaa meau (1)
IIPY HarpeBaHUU, B3aUMOJICCTBHE
*keinesa ¢ pactBopom cos meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MaCCHhI.

Jlabopamophvie onvimol.:

Co3nanue Mojienen MOJIEKyJ
(ILIapoCTepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IloB HEOPraHUYECKUX BEIECTB —
METaJJIOB ¥ HEMETAJIOB.
Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKA, TassHUE JIbJa) U XUMHUYICCKUX
(ropeHue cBe4YH, MPOKATUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUIA.

Hab6nronenue u onucanme Npu3HaKoB
MPOTEKAHUS XUMHUYECCKUX PEaAKITHHA
Pa3HBIX THIIOB.

Buvruucnenua:

OTHOCHUTEJIBHOU MOJIEKYJISIPHOU MacChl
BEII[ECTB, MOJISIPHON MacChl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JIOJI XMMHYECKOTO AJIEMEHTA
1o opMyJie COeTUHEHNS;
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I10 YPaBHCHUAM XUMHYCCKUX peaKuHﬁ:
KOJIMYCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCC
PCAarcHTOB WJIH IIPOAYKTOB pCAKIINHN

Hroro no pazgeny

20

BaxHellnne npeacTaBUTe M HEOPraHMYECKUX BeLeCTB

2.1

Bosnyx. Kucnopon.
Ilonstue
00 okcHgax

6

Bosnyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u npocroe
BelecTBO. Haxoxienue kucinopoaa

B IIpUpojie, PU3ndecKkrue u XUMUIECKHE
cBoiicTBa (peakuuu ropenust). OKCUIBI.
[Ipumenenue kuciopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B JTaOopaTopuu
U TipoMblinuieHHOCTU. Kpyrosopot
Kucaopoaa B mpupogae. O30H —
aJUIOTpOTHAsE MO (DUKALIMS KUCIOPOa.
TennoBoi 3¢ heKT XUMHUUECKOU peaKIny,
TEPMOXUMHUUYECKUE YPABHEHUSI, IK30-

Y SHJIOTEPMUYECKHUE peaKIuu. TOMInBO:
YTOJIb U METaH. 3arpsi3HEHUE BO3/AyXa,
YCWJIEHHE MMApPHUKOBOTO 3(Ppdekra,
pa3pylieHrne 030HOBOIO CJIOS.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

KauecTBeHHOE Olpe/iesieHre CoJiepKaHus
KHCIIOPOJIa B BO3/IyX€

[Tomy4yenue, cobupanue, pacrio3HaBaHHE

Hcnonp30BaTh XUMHYECKYHO CHMBOJIUKY
JUTsL COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKHUX
pPEAKLHMI C yYaCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMUCHIBAThH) COCTAB
BO31TyXa, (DU3NICCKNE U XUMHUICCKUE
CBOMCTBA KHCIIOPOJIa, CTIOCOOBI €T0
MOJIYYCHUS], MIPUMEHEHHE U 3HAUCHHE
B TIPUPOJIE M )KU3HU YETIOBEKA.
CpaBHHBATh PEaKIIUU TOPCHHUSI

U MEJJICHHOTO OKUCIICHUSI.
OOBACHATH CYIIHOCTh IKOJIOTHIECKUX
po0sieM, CBSI3aHHBIX C 3arpPsI3HCHUEM
BO3/TyXa.

CrnenoBath mpaBujiam 6€30macHOM
paboThI B TabopaTopuu

IIPY MCTIOJIB30BAHUH XUMUYECKON
MOCY/IbI K 000PYTIOBaHHUS, & TAKKE
npaBuiIaM 00palleHus C TOPIOYUMU
BEIIICCTBAMH.

[InanupoBaTh U OCYIIECTBISAThH
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U MTPEKPALLICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3zHakomiieHHe ¢ 00pa3iiaMu OKCHUIOB

Y OIHCAHUE X CBOMCTB.
llpakmuueckas paboma:

Ne 3. [Tony4yenue u coOupanue
KHUCJIOPO/1a, U3YYECHUE €T0 CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KHUCIOPOAA U
030HA Ha OCHOBAHMY aTOMHOW MAaCCBI
XUMHYECKOTO AJIEMEHTA;

KOJINYECTBA, MACChI BEIIECTBA

110 YPaBHEHUSIM XUMHUUECKUX PEaKIUil

Ha MNPAaKTUKE XUMHYECKHE
SKCIIEPUMEHTBHI, IPOBOIUTH HA0JIIOIEHUS,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM
SKCIIEPUMEHTA IIPU [IPOBEICHUU
71a00paTOPHBIX ONBITOB U MIPAKTUYECKON
paboTHI.

BrIuucasTe KOJIM4ECTBO BEIIECTBA,
o0BeM rasa o gopmysam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIIE.

BricTpanBath pa3BepHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA

Y CIIPABOYHBIX MATEPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XuMuu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — anemMeHT u mpocTtoe
BeniecTBo. Haxoxienre Boopoaa

B Ipupojie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
noxyyeHus. KucimoTsl u comnu.
Mounsipublii 00beM ra3oB. PacueTsl

10 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii Ikcnepumenm:
Llemoncmpayuu:

[Tomyuenue, cobupanue

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHATH 3TU NOHATHUS IIPU ONIHUCAHUU
CBOWCTB BEILIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMHUCHIBATH)
bu3nUecKre U XUMUIECKHE CBOMCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJy4eHHUS,
IPUMEHEHUE.

Cobupats mpuOOp 15 HOTYyUEHUS
BOZOPO/A.

Hcnonb30BaTh XUMUYECKYIO CHUMBOJIUKY

26



denepanbHas padbouas mporpamma | Xumus. 8—9 kimacchl (0a30BbIi YPOBEHB)

Y pacro3HaBaHUE BOJIOPO/IA.
B3aumoeiicTBrEe BOOPOAa C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMopeiicTBuE KUCIIOT ¢ METAJIJIaMHU.
Ilpakmuueckas paboma.

No 4. Tlonmyuenue u cobupanuie BoJI0po/ia,
V3y4YE€HUE €T0 CBOMUCTB.

Buiuucnenus:

o0beMa, KOJIMYeCTBa BEIlleCTBA raza

10 €r0 U3BECTHOMY KOJIMUECTBY
BEII[ECTBA U O0BEMY;

00bEMOB T'a30B 0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHa OObEMHBIX OTHOIIICHUM
ra3oB

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMUYECKHIX
peaKuuil ¢ y4aCTUEM BOJIOPOA.
Briuucaste MOJISIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIleCTBa, 00bEM rasa,
Maccy BEIIEeCTBa.

[IpoBOAUTH pacyeTsl O YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJTMIeCTBa,
00beMa, MacChl BEIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEaKITHH.

CrnenoBaTh npaBuiiaM 0e30MacHON
paboThl B 1ab0paTopun

WCIOJIb30BAHUU XUMHYECKOU MOCY bl

¥ 000pYZIOBaHUS, a TAKKE MPABUIIAM
00pallleHHs ¢ TOPIOYUMU BellleCTBaMU

B OBITY.

[InanupoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, IPOBOIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM padoTe

B TpyIITIe

2.3

Bopa. PactBopsl.
IloagTue
00 OCHOBaHUAX

dusnueckre CBOKMCTBA BOJIbL. Boma kak
pacTBOpUTETb. XUMHUYECKHUE CBOKMCTBA
BO/IbI.

PackpbiBaTh CMBICH U3y4aeMbIX HOHATHIA
Y IPUMEHSTH 3TH MMOHSTHUS [IPU ONUCAHUN
CBONCTB BEILECTB U UX NPEBPALLIECHUM.
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OcHoOBaHUsL.

PactBops1. Postk pacTBOpOB B ipupojie
U B KU3HHU YesioBeka. KpyroBopoT Bo bl
B IIpUpPO/IEC. 3arpsi3HEHUE IPUPOTHBIX

BOJ. OxpaHa N OYUCTKA IPUPOJHBIX BOI.

Hacpimmennbie 1 HEHACHIIICHHBIE
pacTBOpPBI. PacTBOpUMOCTH BEILIECTB
B BoJie. MaccoBas 10J1s BEIECTBa

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBopeHue BEIECTB ¢ pa3IMYHOM
PacTBOPUMOCTBHIO.

BzaumopericTBre BObI C METaIIaMHU
(HaTpUeM U KaJIbLIUEM).
HccnenoBanne pacTBOPOB KUCIOT

Y IIEJI0YEH C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEH
pPacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPUMOCTHIO.

[TpuroroBnenre pacTBOPOB

C OIPEAEITICHHON MaCCOBOW JOJIEU
PacTBOPEHHOIO BEIIECTBA.
Ilpakxmuueckas paboma

No 5. IIpuroroBiieHME PaCTBOPOB

C OIPEICIICHHON MacCOBOM J0JIEMN

XapakTepus3oBath GU3NIECKUE

U XMMUYECKHE CBOMCTBA BOJIbI, €€ POJIbh
KaK pacTBOPHUTEINS B IPUPOIHBIX
nporeccax.

CocTaBisTh ypaBHEHHSI XUMUYECKUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHSTH CYIIHOCTH SKOJIOTHYECKHIX
npo6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJbBI
OT MIPUMECE, MEPHI IO OXPAHE BOJ

OT 3arps3HEHUSI.

[1nanrpoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJIUTH HAOJIIOIEHUS,
JIeNIaTh BBIBOJIBI 10 pe3yibTaTaM
AKCIIEPUMEHTA MIPH MTPOBEICHUHT
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
padoTHI.

CrnenoBaTh mpaBmiIaM 0€30TacHOMN
paboThI B 1a00OpaTOpPUU NpU
UCIOJIb30BaHUU XUMUYECKOM OCYAbI

1 000pyI0BaHUA.

[TpoBOANTH BEIYUCIICHUS C IPUMEHEHUEM
MOHSTHS «MaccoBast 10JIsl BEIIeCTBa

B PacTBOpE».

BricTpanBath pa3zBepHyThIe TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOM
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PaCTBOPEHHOT'O BEILIECTBA.
Buviyucnenus:

C MCIIOJIb30BAaHUEM ITOHITHS «MaccoBast
JIOJIs1 BEIIECTBA B PACTBOPE»

Ha UH(OpMaIHIO U3 YIeOHUKA

Y CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
anmnapar Kypca XUMUuu

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COCTUHEHUN

11

Knaccudukanus HeopraHuyeckux
coenunenuid. Oxcuapl. Knaccudukanms
OKCHUJIOB: coJieoOpa3ytoiiue (OCHOBHEIE,
KHUCIIOTHBIE, aM(OTEpHBIEC)

U Hecoseo0pasyrolue.

Homenknatypa okcnioB. duznueckue
Y XMMHAYECKUE CBOKCTBA OKCUJIOB.
[Tomy4yeHne OKCHIIOB.

OcnoBanus. Kitaccudukanus ocHOBaHMIA:

LIEJI0YU U HEPACTBOPUMBIE OCHOBAHHMSL.
Homenknarypa ocHoBanui. @usnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[lonyueHne oCHOBaHU.

Kucnotsl. Knaccudukanus KUcior.
Homenknatypa kucnor. dusnyeckue

Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bekeTtosa.
Ilomy4yeHne KUCIIOT.

Conu. HomeHkiatypa coneil.
DU3NIECKUE U XUMUYECKUE CBOMCTBA
conen. [lomydyeHnue coiei.
['eHeTnueckas CBsA3b MEXK]y KIaCCaMHU
HEOPraHWYECKUX COCTMHEHUMN.

Krnaccudunuposats nuzydyaeMole
BEILIECTBA [10 COCTaBY U CBOMCTBAM.
CocTtaBisiTe GOpMyJbl OKCHJIOB, KUCIIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

0 MEXIYHaPOIHON HOMEHKJIIATYpeE.
[IporHo3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XMMUYECKUX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYIII BELIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisiTh MOJIEKYJISIPHBIEC YPAaBHEHUS
pEeaKLUMM, UIUTIOCTPUPYIOLIUX
XUMHUUYECKUE CBOMCTBA U CITOCOObI
MOJIYYCHUS BEIIECTB N3YUCHHBIX
KJIACCOB/TPYIIIL, a TAKXKe
MOJITBEPIKIAIOIINX TEHETHUECKYIO
B3aMMOCBSI3b MEXKTy HUMHU.
[Tpon3BOANTH BEIYHCIICHUS

M0 YPaBHEHUSM XUMUYECKUX PEAKIIUH.
[TnanupoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUE
AKCIIEPUMEHTHI, TPOBOUTH HAOMIOCHUS,
JIeaTh BBIBOJIBI TI0 PE3yJIbTaTaM
AKCIIEPUMEHTA TPU TTPOBEICHUHU
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OO6pa3ipl HEOPraHUYECKUX BEIESCTB
Pa3IMYHBIX KJIACCOB.

OMNBITHI, WIUTIOCTPUPYIOIIUE XUMUUECKHE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHhvie onvimoi

Onpenenenue pacTBOPOB KACIOT

Y IIEJI0YEHN C MTOMOIIBIO UHIUKATOPOB.
N3yueHnne B3anMOIEUCTBUS KUCIIOT

C METAJJIaMHU, PEAKIUNA HEUTpATU3ALINH.
B3anmoneiicTBrue pacTBOpa CEpHON
KHCIOTHI ¢ okcusioM meau (II).
[Tomy4yeHne HEpaCTBOPUMBIX OCHOBAHUM.
BrITecHEeHHE 0JJHOTO METaJIa APYTUM
13 pacTBOpa COJIU.

Ilpaxmuuecxas paboma

No 6. Pemienue sxcriepuMeHTaIbHBIX
3a71a4 1o TeMe « BakHeunme Kiaccol
HEOPraHUYECKUX COCIUHECHUIN.
Boruucnenus:

10 YPaBHEHUSM XUMUYECKOW PEaAKIUU:
KOJIMYECTBA BEIECTBA, 00heMa, MACCHI
110 U3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00bEeMy, Macce peareHTOB

WJI TIPOAYKTOB PEaAKIUU

71a00pPaTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBats paBuiiaM 0€301acHON
paboThI B 1a00OpaTOpUn

IIPU UCTIOJIb30BAaHUH XUMUYECKON
NOCY/1bl U 000PYA0OBaHUS.

BricTpanBath pa3BepHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha MHPOPMALIHMIO U3 yYeOHUKA

Y CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XUMHUU

Wroro no pazgeny:
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IHepuoanueckmnii 3akon u llepuoanueckas cucrema xumnueckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIIU

3.1

[Tepunognueckuii
3aKOH

u [lepuoanyeckas
cucreMa
XUMHYECKHUX
3JIEMEHTOB

J1. 1. Menneneena.

Crpoenne atoma

7

[lepBble MOMBITKU KJaccuDUKATUN
XUMHUUYECKUX 3JIeMEeHTOB. [loHsTHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(111€JI0YHBIE U IIEIIOYHO3EMENbHBIC
MeETaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIE OKCUIBI U THAPOKCHUIBI.
[lepnonnueckuii 3axoH. [leprnognueckas
CUCTEMa XUMHUYECKUX AJIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUTMHHOTIEPHOHAST ()OPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX
anemeHToB J[.11. Menneneesa. Ilepunonsl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSAKOBOI0 HOMEpPa, HOMEPOB MEePUoIa
Y TPYIIIbI AJIEMEHTA.

Ctpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX
20 XMMHYECKHUX AJIIEMEHTOB
ITepuoauueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepuCTHUKA
XUMHUYECKOTO AJIEMEHTa

T10 €ro MoJIOKEHUIO B [lepuoanueckon
cucreme JI.1. Menpaeneena.
3aKOHOMEpPHOCTH U3MEHEHUS painyca

PackpeIBaTh CMBICI NEPUOTUUECKOTO
3aKOHa.

OnucheIBaTh CTPOSHUE TAOHIIBI
«llepnoanueckas cucreMma XUMUYECKUX
sanemeHToB [[.1. MenneneeBay.
MonenupoBaTh CTPOEHHUE aTOMA,
JSHEPreTUYECKUX YPOBHEU U ITOyPOBHEN
MIPY MOMOILM PUCYHKOB, JIEKTPOHHBIX
KOH(DUTypaluii U 3JEKTPOHHO-
rpaduueckux Gopmy.

[TosicHATh hU3UYECKUN CMBICIT
MOPSAKOBOI'O HOMEPA, HOMEPOB IIepUoIa
Y TPYNIIbI 2JIEMEHTA.

XapakTepu30BaTh XUMUYECKHE IJIEMEHTBI
MIEPBBIX TPEX MEPUOJIOB, KAJIUM, KAJIbIIUH
Y UX COCIMHEHUS 10 MOJIOKEHUIO

B [Ilepnoanueckon cucreme

JI.1. Menpaeneena.

OOBICHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOVMCTB XUMUYECKUX
2JIEMEHTOB (U3MEHEHHE PAJInYCOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) U UX COEIUHECHUM

B ITpE/IEIax MaJIbIX EPUOJIOB U IIIaBHBIX
MOATPYHII C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAITTNYECKUX
CBOWMCTB IO IpynIaM U Mepuogam.
3nauenue [lepronnueckoro 3akoHa

u [leproanueckoil cCHCTEMbI XUMUYECKHUX
AJIEMEHTOB JIJIs1 Pa3BUTHUSI HAYKU U
npaktuku. .M. MenaeneeB — yuyeHbIn
Y TPAKIAHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

B3aumopaericTBre TMAPOKCH 1A ITMHKA

C pacTBOpAaMU KUCJIOT U LIEJIOYEH.
MoaenupoBaHue CTPOCHUST MOJIEKYJT
IIPY IIOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIIL.
Tabmuna «llepuonnueckas cucrema
XAMHUYECKUX IJIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHvie onvimoi
O3HakomIIeHHE C 00pa3liaMyi METAJLIOB
Y HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOI paboTe

B IIap€ WJIM TpYyIIIE.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha HH(OPMAaLIMIO U3 YYEOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUECKas CBS3b.
OKHCIINTENBHO-
BOCCTaHOBHUTEJIbHBIC
peakuuu

XumMmudeckast cBa3b. KoBaneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
anmeMeHTOB. MoHHas cBsa3b. CTEIeHD
okucieHus. OKUCIUTEIBHO-
BOCCTaHOBUTENbHbBIE peakiuu. [Tponieccnl

PackpbIBaTh CMBICII N3y4aeMbIX MOHATHUH.
OnpenensiTe BUJI XUMAYECKON CBSI3U

B COCJIMHCHUU.

MoenupoBaTh CTPOCHUE MOJIEKYJT

IIPY IOMOIIY PUCYHKOB, MOJEIIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIL.
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OKHUCJICHHUS] 1 BOCCTAHOBJICHUS.
OKucAUTENN U BOCCTAHOBUTEIIH.
XUMHYECKHUH IKCIIEPUMEHT: U3yUEHUE
00pasIioB BEIIECTB METAJIIIOB

Y HEMETAIIJIOB, B3aUMO/ICHCTBUE
TUAPOKCHUA IIMHKA C PACTBOPAMHU KHUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOITUX TIPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEHUSI, COSTUHEHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBITHI, HIUTFOCTPUPYIOITUE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTMHEHUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYIT BEIIECTB,
AJIEKTPOHHOTO OaiaHca peakiuii.
Onpenenars CTENeHb OKUCIEHUS ATOMOB
XUMHUYECKUX 3JIEMEHTOB 10 (popMyiam
Y COCTaBIJISITh (POPMYJIbI OMHAPHBIX
COEAMHEHU TIO CTENIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX JIEMECHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAHOBUTENb. PaccTaBisiTh
KOA(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
pPEAKLIMI METOJIOM JIEKTPOHHOTO
OanaHca.

HaGnronaTe XMMHYECKUE OTIBITHI

10 TUIaHY, aHAJIM3UPOBATH U JENaTh
BBIBOJIBI.

Ucnons3oBate UKT niist cozganus
MOJIEJIEN, MOATOTOBKY MIPE3EHTALINM,
JOKJIAJIOB TIO TEME.

BricTpanBaTh pa3BepHyThIC MUCHMEHHbIS
Y YCTHBIE OTBETHI C OIOPOU

Ha UH(POPMALIMIO U3 YUEOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MuTepHera

Hroro no paszneny 15
PesepBHOE Bpems 3
OBUIEE YH1CJIO HACOB 68
[10 [TPOT'PAMME
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9 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM Conepxanue o0yueHust
/11 4acoB oOy4Jaronuxcs

y4eOHOTO MpeaMeTa

BelHeCTBO H XUMHYIECCKUE PECaKIIMU

1.1

IToBTOpEHUE

U yriayOJeHue
3HAHUI OCHOBHBIX
pas3zennoB Kypca

8 kmacca

5

[lepnonnueckuii 3akoH. [leproanyeckas
CHCTEMa XUMHYECKHUX DJICMEHTOB

J.1. MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJIus, Kb U UX
COCJIMHCHUH B COOTBETCTBUHU

C MOJIO)KEHUEM DJIEMEHTOB

B [lepronueckoi CUCTEME U CTPOCHHUEM
HX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU
CBsI3U. TUIIBI KPUCTATUTMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOKCTB
BEIIIECTBA OT THUIMA KPUCTATUTMICCKOM
PEIIETKH U BUJA XMMHUYECKON CBSI3H.
Knaccudukanus u HoMeHKIaTypa
HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSILIMXCS

K pa3JIMYHbIM KJIacCaM HEOPTaHUUECKHUX
COCJIMHEHUI, TeHETUYECKAas CBS3b
HEOPraHUYECKUX BEUIECTB.

XapakTepu30BaTb XUMUYECKUE DJIEMEHTBI
MEPBBIX TPEX NEPUOAOB, KIS U KAIBIUS
T10 UX TOJIOKEHUIO B [lepronnueckou
cucteme /1. 1. Menpaeneena.
KiaccudgunmpoBaTh 1 Ha3bIBaTh
HEOPraHUYECKHUE BEUIECTBA U3YUCHHBIX
KJIACCOB.

OnuceiBaTh 00IME XUMHUUECKUE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPKAATh CBOMCTBA TPUMEPAMHU
MOJICKYJISIPHBIX YPABHEHUN XUMUYECKUAX
pEAKLIUH.

OnpenensaTe BUJ XUMUYECKOU CBSI3U

Y TUII KPUCTAJUIMYECKON PEIIETKH
BEILIECTBA.

[Iporao3upoBath CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHMUSI.
BricTpauBaTh pa3BepHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHQOPMAIIIIO U3 YUeOHUKA

Y CIIPABOYHBIX MATEPUATIOB, TPAMOTHO
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Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICIISIMH
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJLJIOB
Y HeMeTaJuioB (rpaduTa U aaMasa),
CJIO’KHBIX BEIIECTB (XJIOpUIa HATPHS)

HCIIOJIb30BAaTh U3YUYECHHBIN TOHATUNHBINA
armapar Kypca XuMuu

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX
peakuum

Knaccudukanus XuMU4ecKux peaxkiui
0 Pa3IUYHBIM MTPU3HAKAM (I10 YUCITY

U COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY (D (DEKTy,

10 U3MEHEHUIO CTETICHEW OKUCIICHHUS
XUMUYECKUX JIEMEHTOB,

0 00PaTUMOCTH, 110 YYACTHIO
KaTajm3aropa). IK30-

M SHJ0TEPMHUYECKHE PEAKIINH,
TEPMOXHUMUYECKHUE YPABHECHUS.
[ToHATHE O CKOPOCTH XUMHYECKOU
peakmuu. [ToasiTue 06 0OpaTUMBIX

¥ HEOOPaTHUMBIX XUMHUYECKHUX PEAKITHIX.
[ToHsATHE O TOMOTCHHBIX M TE€TEPOTECHHBIX
peakiusx. [londarue o karaimse.
[ToHsiTHE O XMMHYECKOM PAaBHOBECHH.
@DaKTOpPHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOHN peakIuu U MOJIOKEHHE
XUMHUYECKOTO paBHOBECHSI.
OKHCTUTETEHO-BOCCTAHOBUTEILHBIC

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSITHI
Y IPUMEHSITh 3TU MMOHATHUS IPU ONHUCAHUU
CBOWCTB BELIECTB U UX IPEBPALICHUMN.
KnaccuduiupoBars XuMu4ecKue
PEAKLMU M0 PA3JTUYHBIM ITPU3HAKAM.
YcranaBnMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOU PEAKLIMH OT PA3IMYHbIX
(hakTOpOB.

IIporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX TTPEBPAILICHUI
B PA3JIMYHBIX YCIOBUSAX.

OrnpenensaTh OKUCIUTENb

1 BocctaHoBuTens B OBP.

CocTaBisATh 3JIEKTPOHHBIN OasiaHc
peaKkuuu.

[Tpon3BOIUTE BEIYUCIICHUS

110 XUMUYECKUM YPABHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B [1Ap€ WIH TPYIIIIE.

BricTpanBaTh pa3BEepHYThIE TUCHMEHHBIE
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peaKLMH, 3JIEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHOU
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakIMii C UCIIOIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pazIUYHBIX (aKTOPOB.

OnBIThI, WIUTFOCTPUPYIOLIUE IPUMEPDI
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3IOXKEHMSI, COETMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIIECTBA, 00BEMA U MAaCChI
peareHTOB WM MPOIYKTOB MO
YpaBHEHUSIM XUMUYECKUX PEaKIIui

1 YCTHBIE€ OTBETHI C ONOPOit

Ha nH(pOpMaIMIO U3 yueOHNKA

Y CTPABOYHBIX MAaT€PUAIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYECHHBIN TOHATUNHBINA
arnmapar Kypca XUMUuHU

1.3

DIIEKTPOJIUTUYECKAS
JUCCOIUAIIHS.
XUMHAYECKUE
peakiuu

B pacTBOpax

Teopus dJIEKTPOIIUTUYECKON
JUCCOLUALINU. DIIEKTPOJIUTHI

Y HEAJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHn3M AUCCOIMAIIUN BEILIECTB

C pa3IMYHBIMU BUJIAMU XUMUYECKOU
cBs3u. Crenens nuccounanu. CUIbHbIE
U ci1abble AJIEKTPOJIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackppiBaTh CMBICI M3y4aeMbIX IIOHATHUH,
a TAKXK€ CMBICJI TEOPUHU
AJICKTPOJIUTUYECKON IMCCOLNALINH.
OOBIICHATH TPUYMHBI
3JIEKTPOIIPOBOIHOCTHA BOAHBIX PACTBOPOB
BEILIECTB, pa3nvaTh Cabble U CUJIbHBIC
3JIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS JUCCOIMAIIIU
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MIPOTEKaHUs pEaKIMil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAILEHHbIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBA KUCIOT,
OCHOBAHUU U COJIEU B CBETE
MPEACTABICHHUIN 00 3JEKTPOIUTUUECKON
nucconuanuu. KauecTBeHHbIE peaKinu
Ha noHbl. [lonsiTHE O THApPOIU3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccenenoBanue 3JIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEILECTB, IIpoLecca
JTUCCOLIAALINY KUCIIOT, IIeJI0Yei

U coJield (BO3MOXKHO HUCIIOIb30BaHUE
BUJICOMATEPHUATIOB).

OnbIThl, WUTIOCTPUPYIOIIKE TPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BbIJICJICHUE rasa,
00pa3oBaHME BOJIBI).

Pacrio3naBanue HEOpPraHMYECKUX
BEILIECTB C MOMOUIbIO0 KAYECTBEHHBIX
peakiuii Ha UOHBI.

JlabopamopHnuwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peakiMi HOHHOTO OOMEHAa B pacTBOpax
ANEKTPOJUTOB (C 00pa30BaHUEM OCAJIKa,

BBIJICJICHHEM T'a3a, 00pa30BaHUEM BO/JIBI).

KHUCJIOT, IIeJI0YEH U COJICH, MOJIHBIC

Y COKpAIllCHHbIC MOHHBIE YPABHEHHUS
XUMHUYECKUX PeaKluii HOHHOTO OOMEHa,
KpPaTKHE€ NOHHBIEC YPABHEHHUS IPOCTHIX
peaku TuAPOJIN3a COJIEH.
XapakTepu3oBaTh OOIINE XUMUUECKHUE
CBOICTBA BEILECTB PA3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJUTHIECKON
IYCCOLMALINN; TIOATBEPAKAATh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U MOHHBIX
YPaBHEHHUN XUMUYECKUX PEAKIIHM.
Pemiats 3xcriepuMeHTaIbHbIE 3a4a4U

10 TEME.

[InaHupoOBaTH U OCYIIECTBIATh

Ha MPaKTUKE XUMHUECKHE
AKCIIEPUMEHTHI, TPOBOAUTHL HAOIOICHMUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
J1a00PATOPHBIX OMBITOB U MPAKTUIECKUX
paboT.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKON
NOCyZbl U 000pPYIOBaHUSI.

[IpoBOANTE BBEIYUCIEHUS IO XUMUYECKUM
YpaBHEHUSIM.

Y4acTBOBaTH B COBMECTHOM paboTe
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Ilpakmuuecxasn paboma:

Ne 1. Pemienue skcriepuMeHTaIbHBIX
3ajJa4 o TeMe.

Buviuucnenus:

110 YPABHECHUSIM XUMUYECKUX PEaKIINil

B IIap€ WJIU TPpYIIIIE.

BeIcTpanBaTh pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(OpMaLMIo U3 yueOHUKA U IPYTUX
MCTOYHUKOB HH(OpMALIUY, B TOM YHCIIE
WNurepnera

Uroro no pazaeny

17

HemeTaabl M MX COeIMHEHUA

2.1 | O6mas
XapaKTEePUCTHKA
XUMHYECKHUX
3JIEMECHTOB
VIIA-rpynmnsi.
I"amorensl

OO0m1as xapakKTepUCTHKA TAJIOTEHOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
CrpoeHue u puznuecKrue CBOMCTBa
MPOCTBIX BEIIECTB — raJOr€HOB.
XUMHUUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
Xnoposonopoa. CosisiHast KACIIOTA,
XUMUYECKUE CBOMCTBA, IMOJTyYEHHE,
npuMeHeHue. Jlerctrue xiaopa

Y XJIOPOBOJOPOJA HA OPraHU3M
yeJioBeKa. BaxkHeunme XJI0puibl U UX
HaxO0XXJICHUE B TIPUPO/JIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThl, OTpaxkaroume Guandyeckue

Y XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsICHATH 001ITHE 3aKOHOMEPHOCTH

B I3MCHCHHH CBOWCTB HEMETAIIOB M UX
COCJIMHEHUI B MpeJIesiax MajbIxX
MIEPUOJIOB U TJIABHBIX MOTPYII
[lepuonuueckon CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C YY€TOM CTPOCHHUSI X
aTOMOB.

Xapaktepu3oBaTh (PU3UUECKUE

Y XUMHYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB raJJOreHOB (Ha MPUMEPE XJI0pa)
1 CJIOKHBIX BEIIECTB (XJIOPOBOAOPO/IA,
XJIOpUJIa HATPHs), CIOCOOBI UX
MOJTYYCHUS, IPUMCHCHHUE M 3HAUCHHC

B MIPUPO/IE U )KU3HU YEIIOBEKA.
OnpenensaTs XJIOpUI-UOHBI B pacTBOPE.
[ImanupoBaTh M OCYIIECTBIATh

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIOCHHUS,
JIeN1aTh BBIBOBI IO Pe3yIbTaTam
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BUJICOMATEPHUAIIOB).

O3HakoMIICHHE C 00pa3liaMH XJIOPHI0B
(raJoreHu10B).

JlabopamopHmbwiii onvim:

N3ydeHue CBOMCTB COJITHOM KUCIIOTHI.
[IpoBeneHre KAaYECTBEHHBIX PEAKIIUI
HAa XJIOPUJ-UOHBL.

llpaxmuueckas paboma

Ne 2: TlomyueHue COJITHOM KMCIIOTHI,
W3y4YECHUE €€ CBOWCTB.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE

IKCIIEPUMEHTA TIPU TIPOBEICHUU
71a00paTOPHBIX OMBITOB M MPAKTUIECKUX
pabor.

CrnenoBaTh mpaBuiIaM 0€30MaCHOM
paboThl B 1abopaTopuu

TIPY UCTIOIH30BAHUN XUMUYECKON
HOCYyIbl U 000PYJOBAHUSI.

BricTpanBath pa3BepHyTHIC THCHEMEHHBIC
U YCTHBIE OTBETHI C OTIOPOi

Ha MHGOPMAIIMIO U3 yUYeOHUKA
Y CIIPAaBOYHBIX MAaTEpHaAJIOB, TPAMOTHO

HCIIOJIb30BaTh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUHU

2.2

Oo6mmas
XapaKTepUCTHKA
XUMHUYECKUX
AJIIEMEHTOB
VIA-rpynmnsl. Cepa
U €€ COCIMHEHHUS

OO6m1as xapakTepUCTUKa PJIEMEHTOB
VIA-rpynnel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHBIE CTEIICHU
OKHCIICHUSI.

CrpoeHue u pu3HIEeCKrUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCTIOPOJIa U CEPhI.
AJI0TpOIIHBIC MOIU(PUKAIIMN KUCTOpOa
U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/I1, CTpOCHUE, PU3HUCCKUE

1 XUMHYECKUE CBOMCTRBA.

OKcubl cephl Kak MPeCTaBUTENH
KHUCJIOTHBIX OKCH/JIOB.

Cepnas kucnoTa, pusnyeckue

1 XMMUYECKHE CBOMCTBA (00IIre Kak

OOBsICHATH 0011IHME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB AJIEMEHTOB
VIA-rpynmnsl 1 UX COEAMHEHUHN C YYETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3UYECKUE

1 XUMUYECKHUE CBOMCTBA ITPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHCHUN
(cepoBOAOPO/Ia, OKCUJIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(PaToB), CITOCOOBI X
MOJTYYEHHUS], HPUMEHEHUE U 3HAYCHUE
B [IPUPO/IE U )KU3HU YEJIOBEKA.
Onpenenats HATUYUE CYJIb(PaT-NOHOB
B PacTBOpE.

OOBIACHATH CYLTHOCTb IKOJIOTMUECKUX
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IIPEACTABUTEIS KJIACCa KUCIIOT

U crieruduaeckue). XMMUIECKHEe
peakuuu, Jexxame B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJTy4eHus
cepHoil kuciotsl. [Ipumenenune. Conun
CEpHOI KUCJIOTHI, KAUECTBEHHAS PEAKIUs
Ha CyJib(aT-HOoH.

Haxoxzaenue cepol 1 €€ COeIMHEHUIN

B pupoje. XUMUYECKOE 3arpsi3HEHUE
OKpY’KaIOILIEH Cpeibl COETUHEHUSIMU
cepbl (KUCIOTHBIE T0XKIH, 3arPsI3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro
peI0TBpAICHUS.

Xumuueckuii IKCNEPpUMeHm:
Jlemoncmpayuu:

O3zHakomIIeHHE ¢ 00pa3IaMu CEphl U e
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Habmonenue nporecca o0yriauBaHus
caxapa IoJ JIeMCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOTHI.
Jlabopamopnvie onvimul:

N3ydenne XMuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHre KaUECTBEHHOM PEAKIINU Ha
cynb(haT-uoH U HAOIIOACHHE MPU3HAKa
€€ MpOoTeKaHus

po0JieM, CBA3aHHBIX C epepadoTKOM
COEIMHEHUH CEPBI.

[InaHupoBaTh U OCYIIECTBIAThH

Ha MIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, IPOBOJUTH HAOIIOEHUS,
JIeNaTh BHIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA.

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKON
NOCyZbl U 000pYyI0OBaHUSI.

[Tpon3BOANTE BEIUUCICHUS

10 XMMHYECKUM YPABHEHUSIM.
Hcrnonb30BaTh MpH BHIMOJIHEHUT
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPABOYHBIE MATEPHUAIIBI
(ITepuonnyeckyro CUCTEMY XMMUYECKHUX
sanemenToB [I. 1. MenneneeBa, Tabmauiy
PAaCTBOPUMOCTH KUCIIOT, OCHOBAHUN

Y COJIEH B BOJIE, DJIIEKTPOXUMUYECKUN DA
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MU BHIMOJIHEHUU
yueOHBIX 3aJaHUI U B TIpOIECcCe
HCCJIEI0BATENBCKON AEATEIbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO COACPKAHUS, CIIPABOYHBIE
Marepuaibl, pecypcbl IHTepHeTa
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2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKUX
AIIEMEHTOB
VA-rpynunsl.

A3or, pocdop n ux
COEMHEHUS

OO11ast xapakTepUCTHUKA SJIEMEHTOB
VA-rpynibl. OcCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIEHU
OKHCJICHUS.

A3oT, pacnpocTpaHeHHE B IPUPOJIE,
bu3nUecKre 1 XUMHUYECKHUE CBOMCTRA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOWCTBA, MOJIyY€HUE U IPUMEHECHHUE.
Conmn aMMOHUSI, UX (PU3NYECKUE

Y XUMHYECKHE CBOMCTBA, TPUMEHEHHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHUSI.

A30THasi KUCJIO0TA, €€ MOJTyYEHHE,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOuue Kak MpeacTaBUTENS Kilacca
KHCJIOT U crienupruyecKue).
Hcnonbs3oBaHrue HUTPATOB U COJIEH
aMMOHMSI B KQU€CTBE MUHEPATHHBIX
ynoopeHnil. XUMHUYECKOE 3arps3HeHUE
OKPYKarOIIEU CPEIbl COCTUHEHUAMU
a30Ta (KUCIOTHBIE A0/, 3arPSI3HEHUE
BO3]lyXa, TOYBBI U BOJOEMOB).
docdop, aIoTporHbIe MOAUGUKAITUN
docdopa, puzndeckre 1 XUMUIECKHE
cBorictBa. Oxcua gocdopa (V)

u gochopnas kucnora, pusnueckre

OOBSACHITH O0IIIHME 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB JIEMEHTOB
VA-rpynnel 1 uX COEJUHEHHUN C y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3HUECKUE

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BelecTB a3oTa u ocdopa u ux
COEIMHEHUI (aMMHUaKa, CoJiel aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCUA
dbocdopa (V) u bochopHOit KUCIIOTHI,
dbocdatoB), cmocoObI X MOTYUCHHUS,
MIpUMEHEHUE U 3HaYCHUE B IPUPOJIC

Y )KM3HH YeIIOBEKa.

Onpenensats HOHBI aMMOHHUS U ocdat-
MOHBI B pacTBODE.

OOBIICHATH CYIIHOCTh IKOJIOTHYECKUX
mpo0JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
coenuHeHuit azora u pochopa

B OKPYXKaIoILIeH cpee.

[ImanrpoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
OKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeIaTh BHIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUN
71a00pPATOPHBIX OMBITOB U MPAKTUYECKOU
paboTHI.

CnepnoBathb npaBuiamM 0e30nmacHOU
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Y XMMUYECKUE CBOMCTBA, OJYYCHUE.
Hcnonb3oBanue GochaToB B KauecTBE
MUHEPAIbHBIX YIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE C PU3UUECKUMHU
CBOMCTBaMu a30Ta, pocdopa

1 UX COCIMHEHUM (BO3MOKHO
MCII0JIb30BaHUE BUICOMATEPHATIOB).
O3HakoMJIeHHE ¢ 00pa3liaMH a30THBIX
1 (hochopHBIX YTOOPEHUH.
[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3YYCHUE CBOKWCTB aMMHAKA.
BzaumMoencTBrue KOHIEHTPUPOBAHHOM
AQ30THOM KHUCJIOTHI C MEJIbIO
(BO3MOHO HUCMOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHhvie onvimoi:
[IpoBeneHne kaueCTBEHHBIX PEaKIIUil
Ha MOH aMMoHus U pocdar-noH,

Y U3y4YeHHUE MPU3HAKOB UX
MPOTEKAHUSI.

llpaxmuueckas paboma

Ne 3: TTomyuenrne amMuaka, u3y4eHue
€ro CBOMCTB.

Buviuucnenus:

110 YPaBHEHUSIM XUMUUYECKUX PEaKIUit

paboThl B 1abopaTtopuu

TP UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYAOBaHUS.
[Ipou3BOANTH BBIUUCICHUS

10 XMMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh NP BHIMOIHEHUT
y4eOHBIX 3aJJaHUI TEKCThI yueOHUKa,
CIIPABOYHBIE MATEPHUAIIBI
(MepuoIMYECKyI0 CUCTEMY XUMUYECKHUX
anemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBaHUM

Y COJIEU B BOJE, DIIEKTPOXUMHUUYECKUH PSILL
HaIpsHKEHUI METAIIOB)
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2.4

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
[VA-rpynmnsl.
Yrnepon

Y KPEMHHM, U X
COCIMHEHMS

OO11ast xapakTepUCTHUKA SJIEMEHTOB
[VA-rpynnsl. OcOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIEHU
OKHCJICHUS.

VYriepoa, amioTpoIHbIe MOAU(DUKAIIIH,
pacrpocTpaHeHUEe B IPUPOJIE,
(u3HUecKre 1 XUMUYECKHE CBOWCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcupl yraepojia, ux pusndeckue

1 XMMHUUYECKHE CBOMCTBA, JICUCTBUEC

Ha KMBBIE OPTaHU3MBI, TOTYYCHUE

Y IPUMEHEHHUE. DKOJIOTHYECKHE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), runoresa riro0aibHOTO
MOTETUICHUS KJIMMaTa, apHUKOBBIN
aPexr.

VYTronbHasg KUCIOTa U €€ COJIH, UX
bu3nUecKre 1 XUMUIECKHE CBOMCTBA,
MOJTy4eHUE U MMPUMEHEHHE.
KauectBennas peakimus Ha kapOoHaT-
noHbI. Micnonb3oBaHue KapOOHATOB

B OBITY, MEJTUIIUHE, IPOMBIIIIJICHHOCTH
Y CEJIbCKOM XO35MCTBE.
[TepBoHaUaTHHBIC TTOHSITHS

00 OpraHNMYeCcKuX BEMIECTBAX KaK

0 COeIMHEHMSIX yriepoja (MeTaH, 3TaH,

OOBSACHITH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB 3JIEMEHTOB
[VA-rpynnsl ¥ UX COEUHEHUH C yYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3HUECKUE

Y XUMUYECKUE CBOMCTBA IPOCTHIX
BELIECTB yIepoja U KPEMHHUS U UX
coeIMHEHU (OKCHUIOB YIJIepo/ia,
YrOJIbHOM KUCIIOTHI, KapOOHATOB, OKCUA
KpEMHUS, KpeMHHUEBOM KUCIOTHI,
CUJIMKATOB), CHOCOOBI X MOJTYYEHUS,
PUMEHEHUE U 3HAaYE€HUE B IPUPOJIE

Y )KM3HH YeJI0BEeKa.

OOBACHATH MPUUNHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHHE BElLeCTBa — CBOMCTBA
— TPUMEHEHHUE — Ha IIpuMepax
COEIMHEHNH YIIIEpOJa U KPEMHHUSI.
Omnpenensitb KapOOHAT- U CUJIMKAT-UOHbI
B pacTBOpE.

OOBACHATD CYIIHOCTh IKOJIOTUYECKUX
npo0JieM, CBSA3aHHBIX C HAX0XKJACHUEM
YIJIEKUCIIOTO Ia3a B OKPYKaArOIIEH
cpere.

[TonTBepKaaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpPaMU
MPOCTBIX COCAMHEHUI (METaH, ITaH,
ATUJIEH, alleTUJIEH, 3TAHOJ, TJIMIEPHH,
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STUJIECH, alleTUJICH, 9TaHOJ, TTUIEPHH,
YKCyCHAasi KHCIIOTA).

[IpupogHbIe ICTOYHUKH YTIIEBOI0POI0B
(yrosae, npupoAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
UX POJIb B OBITY ¥ IPOMBIIUIEHHOCTH.
[TonsiTrie 0 OMONTOTMYECKH BaXKHbBIX
BELIECTBAX: JKUpax, OeyKax, yriieBojaax —
Y UX POJIM B JKU3HU YEJIOBEKA.
MarepuanbHO€e €TMHCTBO OPraHUYECKHUX
Y HEOPTraHUYECKUX COCIUHEHUN.
Kpemnuit, ero ¢usznueckue

Y XMMUYECKUE CBOMCTBA, MOJIyYEHHUE

u npuMeHeHne. CoeIMHEHUS] KPEMHHS

B nipupoje. OO1ue npecTaBieHus

006 okcuae kpemuus (1V) u kpeMHUEBO#
KHCJIOTE.

Cunukarsl, X UCTIOJIb30BAHKE B OBITY,
MEAMIIMHE, TPOMBILIUIEHHOCTH.
BaxHeimme cTpouTebHbIe MaTEPUAIIBL:
KepaMHKa, CTeKJIO, IEeMEHT, OCTOH,
xese300eToH. [Ipobiembl 6e30macHOTO
UCTIOJIb30BaHUS CTPOUTEIBHBIX
MaTepHaJIOB B TOBCEAHEBHOM KU3HH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopaenu KpUCTAIIMYECKUX PELLIETOK

YKCYCHasl KACIIOTa), B3aUMOCBS3b
HEOPTaHUYECKHUX COCIMHEHUH yTiiepoaa
Y OPraHUYECKUX BELIECTB.

OnuckIBaTh poib OEIKOB, JKUPOB

U yTJI€BO/IOB B (PYHKIIMOHUPOBAHUU
KUBBIX OPraHU3MOB, COCTaB MPHUPOTHBIX
HMCTOYHHUKOB YIJIEBOJIOPOJOB, UX POJIb

B OBITY U TTPOMBIIIIJICHHOCTH.
[IpoBOANTE BBIUKCIICHHS 110 YPABHEHUSIM
XUMHUYECKUX PEaKIUH.

[InaHupoOBaTH U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUN
J1a00PATOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuiIam 6€30MaCHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKON
NOCyZbl U 000pPYIOBaHUSI.
Hcnonb30BaTh MpHU BHITIOJTHEHUN
y4eOHbIX 3aJaHUI TEKCThl YUYeOHHKA,
CIIpaBOYHBIE MaTEpPHUAIbI
(ITepuoanueckyro CUCTEMY XUMHUECKUX
anemenToB JI. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCIIOT, OCHOBaHU U
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anmasa, rpadura, QymiepeHa.
O3HaKOMJICHHE C TIPOIIECCOM aCOPOIINH
PacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C POLYKLIMEN
CUJIMKATHOM MPOMBIIIICHHOCTH
(Buneomarepuanbl: cCuiIMKaTHas
MIPOMBIIIEHHOCTB ).

Mopenu MoJeKyI OpraHu4eCKUX
BEIIECTB.

JlabopamopHmwiii onvim:

[Tonyuyenue, coOupanue, pacrio3HaBaHUE
Y U3YUYEHHE CBOICTB YTJIEKUCIIOTO ra3a.
[IpoBeneHne kaueCTBEHHBIX PEAKIIUil

Ha KapOOHAT U CUJIUKAT-UOHBI

Y U3y4YE€HUE MPU3HAKOB UX

POTEKaHUSI.

Ipakxmuuecxue pabomul:

Ne 4, TTony4ueHue yriekucIiioro rasa,
V3YYEHHUE €TI0 CBOMCTB.

Ne 5. Pemenue skcnepuMeHTaAIbHBIX
3a7a4 o TeMe «BaxxHenme HeMeTauibl
U UX COCAUHEHUS.

Buviuucnenusa:

10 YPaBHEHUSIM XUMUYECKUX peaKui

U cOJIeH B BOJIE, DIIEKTPOXUMUYECKUN P
HaIpsHKEHUI METAIIIOB)

Uroro no pazaeny

25
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MeTaibl M X CoeqMHECHUA

3.1

OO0111e cBOMCTBa
METAJIJIOB

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
noJsioxkeHus B [lepuonnueckoit cucteme
XUMUYECKUX IJIEMEHTOB

JI.11. MeHneneeBa u CTpOEHUs aTOMOB.
Crpoenue metamioB. Merainueckas
CBSI3b U METAJNINYECKas
KpUCTAJTNYECKAsl PEIIETKA.
DIIEKTPOXUMHUYECKUAN PsIJT HATTPSAKEHUM
MeTALTOB. DU3UYECKUE U XUMUYECKUE
cBoiicTBa MeTayuioB. O0IIME CIOCOOBI
noiaydyeHusa metaios. [lonstue

0 KOPpO3UHU METAJJIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CmnaBsbl (CTanb, YyT'YH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY

U TIPOMBIILJIEHHOCTH.

Xumuyeckuii JKCnepumenm:
Jlemoncmpayuu:

OO6pa3sisl METAJIJIOB U CTLJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UHU
METAJJIOB (BO3MOKHO UCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

Jlabopamopnvie onvimei:
O3zHakomiieHue ¢ 00pa3iiaMu MeTaioB
Y CIUIABOB, X (DU3UIECKUMU

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHIA
Y IPUMEHSITH OTH TOHSATHS TIPU OMMCAHUN
CBOWCTB BEILECTB U UX NPEBPALLIECHUM.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB 3JIEMECHTOB-
METaJJIOB M UX COCAMHEHUH C y4eTOM
CTPOCHHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAJIIOB,
o01me GU3NIeCKUe U XUMHIECKHE
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh OOIIUE CITOCOOBI
MOJTYYCHHS METAJLIOB.

OmnuckIBaTh CIOCOOBI 3aIIUTHI METAJIIIOB
OT KOPPO3UH.

CrnenoBath mpaBuiiam 6€30MacHOM
paboThI B 1abOpaTopuu

IIPY UCTIOJIE30BAaHUU XUMUYICCKOM
MOCYIbl U 000PYOBaHUS.
[Tpon3BOANTE BEIYHCIICHUS

110 YPaBHCHUSAM XUMHUCCKUX PEAKITUH,
€CJIM OJIH U3 PEareHTOB COJICPKHUT
IPUMECH.

YuyacTBOBaTh B COBMECTHOM padboTe

B TIape WU TPYyIIIIE.

Ncnonbs3oBath Npu BHINOTHEHUH
y4eOHBIX 3aJJaHUM TEKCThl YYCOHUKA,
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CBOMCTBaMHU.

Buviuucnenus:

10 YPABHECHHSIM XUMHYECKUX PEAKIIU,
€CJIA OJIMH U3 PEAreHTOB COACPKUT
MIPUMECHU

CIIPABOYHBIE MATEPHUAIIBI
(ITepuoanueckyro CUCTEMY XUMUYECKUX
anemenTtoB /. Y. MeHnneneeBa, Tabauiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHM

Y COJIEU B BOJIE, DIIEKTPOXUMHUYECKHUM P
HaIpsHKEHUI METaIOB)

3.2

Baxueiimnme
METAJUIBI U UX
COeIMHECHUS

16

[[{enoynble METAIBI: TIOJIOKEHUE

B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB /.M. MeHpaeneena,

CTPOCHHUE UX aTOMOB, HAXOXKJICHUE

B ipupojae. Puznvecknue 1 XUMUYECKUe
CBOMCTBA (Ha MpUMepe HATPUs

1 Kauust). OKCUJIBI M TUIPOKCUIBI HATPUS
v kanus. [[puMeHeHue menoyHbIx
METAJJIOB U UX COCJTMHECHUH.
[[{enoyno3eMeNbHbIE METAIbI MAarHUM

1 KaJIBIIUH: TIOJIOKEHHE

B [lepnoanyeckoil cucteMe XUMHUYECKUX
anemeHToB J[.MI. Menneneesa, ctpoeHue
MX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
du3nyeckre 1 XUMUYECKHE CBOMCTBA
MarHus 1 Kajblius. Baxxnenmnime
COeMHEHUS Kaablus (OKCHUI,
TUIPOKCHU, COJTHN ). JKECTKOCTH BOBI

U CIIOCOOBI €€ YCTpaHEHUSI.

AJIOMUHUIA: OJIOKEHHE
B [lepnonnueckou cucreme

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJJIOB U UX COEITMHEHU B rpyInax

C YYETOM CTPOEHUS UX ATOMOB.
XapakTepu3oBaTh PU3NUECKUE

Y XMMHYECKHUE CBOMCTBA IPOCTHIX
BEILECTB METAJUIOB U UX COCIMHEHUN
(OKCHIOB, TUAPOKCHUIOB, COJICH),
CIOCOOBI UX MOJIyYEeHHSI, TPUMEHEHUE

Y 3HaYEHUE B IPUPOJE U KU3HU
YeJI0BEeKa.

YcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHE
BEILECTBA — CBOMCTBA — IIPUMEHEHUE —
Ha IpUMepax U3y4aeMbIX BEUIECTB.
Pacno3HaBaTh ¢ MOMOIIBIO KAUECTBEHHBIX
peaKkuii HOHbI METAJUIOB: MarHus,
KaJbIIMs, ATIOMUHMS, IHKA, xkerne3a (11)
u xene3a (III), menu (II).

Jloka3eiBaTh aM(POTEpHBIN XapaKTep
OKCHJIOB U THJIPOKCUOB aJTFOMUHUS

47



denepanbHas padbouas mporpamma | Xumus. 8—9 kimacchl (0a30BbIi YPOBEHB)

XHMHYECKUX JIEMEHTOB

.. MenneneeBa, CTpOEHHE aToma,
Haxo0JIeHUe B pupojie. Puznueckue

1 XUMHUYECKHE CBOMCTBA ATFOMUHHUS.
AmdoTepHbIC CBOHCTBA OKCH/JIA

Y TUAPOKCHUA ATFOMUHUSI.

Kemneso: nonoxenune B [leprnonnueckon
CHCTEME XUMHUYECKHX IJIEMEHTOB

JI.11. MenaeneeBa, CTpOEHHE aTOMa,
HaxO0JIeHUE B pupojie. Duznueckue

Y XMMHYECKHE CBOMCTBA XKene3a.
Oxcuel, TUAPOKCHIBI U con xere3a (1)
u xene3a (III), ux cocras, cBolicTBa

Y MOJy4YCHHUE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBUS OKCH/IA
KaJIBITUSL U HATPHUS C BOJOM (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpatmBaHue TIaMeHU HOHAMU
HaTpUs, KaJIUS U KaJablUAs

(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB).

HccnenoBanue CBOMCTB KECTKOW BOJIBI.
[Ipouecc ropeHus xene3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

U IMHKA.

[1nanrpoBaTh ¥ OCYIIECTBIATH

Ha NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIIOICHUS,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM
DKCIIEPUMEHTA IIPU NIPOBEACHUU
71a00paTOPHBIX ONBITOB U MPAKTUYECKUX
paoor.

CnenoBatb npaBuiiaM 0e30nacHON
paboThI B 1ab0paTopuu

IIPU UCII0JIb30BAaHUU XUMUYECKOMN
MOCY/Ibl U 000PY0OBaHUS.
[Ipou3BOAUTE BEIUNUCIEHUS

10 XUMHYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOI paboTe

B Mape WK IpynIe.

BricTpanBath pa3BepHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha MHGOPMALIMIO U3 yUeOHUKA

Y CIIPABOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VICII0JIB30BaTh U3YYEHHBIN TOHATUHHBIN
anmnapar Kypca XuMuu
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JlabopamopHvie onvimol:

[IpoBeneHre Ka4eCTBEHHBIX pPeaKIUui
Ha MOHBI (MarHusl, Kajablys, aTIOMUHUS,
1uHKa, xxene3a (I1) u xxenesa (111), menu
(IT), onucanue NMprU3HAKOB UX
MPOTEKAHUSI.

Uccnenosanue am(poTepHBIX CBOICTB
TUIPOKCHUIA ATTFOMUHUS U THAPOKCHUIA
[IMHKA.

lpaxmuuecxue pabomoi:

Ne 6. XKecTkocTh BOIBI 1 METO/BI €€
yCTpaHCHHS.

Ne 7. Pemenue skcnepuMEeHTAIIbHBIX
3aja4 1o TeMe « BaxkHene MeTaibl
1 UX COCIUHECHHUS.

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJIUH 13 PeareHTOB JaH B N30BITKE
WJIU COJIEPXKUT MPUMECH;

MacCOBOM JIOJIM BBIXOJIa MTPOIYKTa
peakimu

Uroro no pazgeny 20
Xumus 4 OKpYysKalas cpeaa
4.1 | Xumus 3 BemecTBa n MaTepuaibsl B IOBCEAHEBHON | XapaKTEPU30BATh POJIb XUMUHU

U OKpY>KaroIast
cpena

KU3HU YenoBeka. bezonacHoe
HCTOJIb30BAaHUE BEIIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBast momoris

B Pa3JIMYHBIX c(pepax AesiTeNbHOCTU
JH0JIeH, OCHOBHBIE BEIIECTBA
U MaTepualibl, MPUMEHSEMbIE B )KU3HU
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IPU XUMHYECKHX 0KOTax
Y OTPaBJICHUSIX.

XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH
cpenbl (mpeaenbHas AoMmycTuMas
KOHIIEHTpaIus BeuecTB. Posib xumMuu

B PELIEHUU SKOJOTUYECKHUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenne o6pa3ioB MaTepraioB
(cTek10, CIJIaBbl METAJIJIOB, TOJIMMEPHBIE
MaTepuabl)

COBPEMEHHOTO YEJIOBEKA.
OOBACHATD yCIIOBUS 0€30M1aCHOTO
WCITOJIb30BAHUS BEIICCTB U XUMHUUYECKHIX
peakiuii B ObITY.

AHanM3UpoBaTh U KPUTUUYECKU
OTICHUBATH WH(OPMAITHIO O BIHSHUH
IIPOMBIIIUIEHHOCTH, CEIBCKOT0 X0341CTBa,
TpaHCTIOPTA U JIp. HA COCTOSTHUE
OKPYKarOIIEU CPEIbL.

YMeTb 0Ka3bIBaTh MEPBYIO MOMOIIIb

IPY XUMUYIECKUX 0’KOTaX ¥ OTPABJICHUSIX.
[IpunuMath ydyactue B 00CYKIECHUU
po0JIeM XUMHYECKON 1 AKOJIOTHYECKOM
HaIPaBJICHHOCTH, BHICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO IO MPobdIIeMe

¥ TIpeJTaraTh BO3MOXKHBIC TTyTH €€
peIIeHus

Hroro no pazgeny: 3
PeszepBHOE Bpemst 3
OBILIEE YNCJIO YACOB 68
[10 ITPOI'PAMME
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NMEPEYEHDb (KOAU®UKATOP) PACHPEJIEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM MTPOI'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUS IO XUMHUU

B ¢denepanbHbIX UM peruoHaANbHBIX MPOIEAypax OLEHKH KadecTBa OO0pa3oBaHUs
UCIIONIB3YETCs MepedeHb (KOAU(PHUKATOP) pacCHpeeIeHHbIX MO KilaccaM MPOBEPSIEMbIX
TpeOOBaHWII K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOM MPOrpPaMMBbI
OCHOBHOT'O 00IIIETO 00pa30BaHUs U DJIIEMEHTOB COACPKAHUS 110 XUMHUH.

8 KJIACC

IIpoBepsiembie TPeOOBaAHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpaMMbl

Kog [IpoBepsiemble IpeAMETHBIE PE3YIbTAThI OCBOECHUSI OCHOBHOU
IIPOBEPSAEMOT0 00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa3oBaHus
pe3ynbTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TTOHATHS
1.1 pacCKpbIBaTh CMBICI OCHOBHBIX XHMMHUYECKHMX [OHSTHUW: aTOM,

MOJIEKYJIa, XMMHYECKHUH D3JIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJAHOPOJIHAsS ¥ HEOJHOPOJHAs), BaJIEHTHOCTD,
OTHOCUTEJbHAs aTOMHAas M MOJEKYJspHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJSIPHAash Macca, maccoBas AOJS XHUMHUYECKOro
3JIEMEHTa B COEIMHEHUH, MOJISIPHBI O0BEM, XUMHUYECKasl peaKIys,
KjIaccu(ukanus — peakiuil:  peakUMH  COCIMHEHHUS,  PpEeaKIHUH
pa3IoKEeHUS, peakuuu 3aMEICHMS, peakuuu oOMeHa,
9K30- M JHAOTEPMHUYECKUE DPEAKLMHU, TEeIUIOBOM 3(P(DEKT peakiuw,
pacTBOp, MaccoBas JOJs BenlecTBa (MPOLEHTHAs KOHIICHTpPALUs)
B PacTBOpE

1.2 WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSATHN
Y IPUMEHSTH 3TU MOHATHS MPU OMTMCAHUM BEUIECTB U UX MTPEBPAILICHUI

1.3 UCITIOJIb30BAaTh XMUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIIeHUsT (OpMYI
BEIIECTB U YPABHCHUN XUMUYECKUX PEaKIUn

1.4 PacKpbhIBaTh CMBICJI 3aKOHOB COXPAaHEHMSI MacChbl BEUIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOoHa
ABoraapo

1.5 ONpEAENATh  BAJEHTHOCTh aTOMOB  JJIEMEHTOB B  OMHapHBIX
COETMHEHUSIX
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1.6

KJIACCU(PUIIMPOBATh XMUMHUUYECKUE PEaKIUu (10 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEILIECTB, [0 TEIIOBOMY 3(PdeKTy)

1.7

BBIYHCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAaCChI
BEILIECTB

1.8

BBIUHCIISITH MAacCOBYIO JOJI0 XUMHYECKOT0 3JieMeHTa 1o dopMmyiie
COEJTUHEHMS,

1.9

BBIYHCIIATh MAaCCOBYHO JOJIIO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTH €CTECTBEHHO-HAYYHBIE METO/IbI IIO3HAHUS — HAOII0ICHUE,
U3MEPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaIbHbINA U MBICJICHHBIH )

ITo Teme: «Baxxuernmue MpCaACTAaBUTCIN HCOPTraHNYCCKHUX BCIICCTB»

2.1

PACKPBIBATE CMBICJI OCHOBHBIX XUMHUUYCCKUX MOHSITHM: OKCH I, KHCJIOTAQ,
OCHOBAaHHUC, COJIb

2.2

OTIPEIENIATh NMPUHAIJIC)KHOCTh BEIIECTB K OMpPEIeIEHHOMY KIIAcCy
COEJIMHEHHUI 110 hopMyam

2.3

KJIaCCI/I(l)I/II_[I/IpOBaTI) HCOPIraHNYCCKHC BCIICCTBA

2.4

XapaKTepU30BaTh (OMUCKHIBATh) O0IMEe XUMUYECKHE CBOMCTBA BEIIECTB
pa3MYHBIX  KJAcCOB, MOATBEPXKAas  ONHCAaHUE  MOpUMEpPaAMU
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI

2.5

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTA OT UX
Ka4eCTBEHHOI0 COCTaBa, BO3MOYKHOCTH MNPOTEKAHUS XUMHUYECKHUX
IIPEBPALIEHNAN B PA3JIMYHBIX YCIOBUAX

2.6

CJIeIoBaTh  MpaBWIaM  I[OJIb30BaHUS  XHMHUYECKOM  MOCYAOH
1 J1abopaToOpHBIM O0OPYJOBAHUEM, a TaKXKe MpaBuiIaM OOpalleHUs
C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIUSMHU IO BBIITOJIHEHUIO
Ja00pATOPHBIX XMMHUYECKUX OIMBITOB MO TMOJYYEHHUIO U COOMpPaHUIO
ra3zo00pa3HbIX BEIIECTB (BOAOpPOAA U KHUCIOPOAA), MPUTOTOBJICHUIO
pPacTBOPOB C ONPEIEICHHOM MacCOBOM JOJIEH PAacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh W MPOBOJAUTH XUMHUYECKHE SKCIIEPHUMEHTHI
M0 Pacro3HAaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TMOMOIIbIO
WHUKATOPOB (JakMyc, peHon(TarenH, METUIOPaHK U IPYTHE)

2.7

IMPOBOJUTL PpACUCThI IO YPABHCHHIO XUMHUYECKOU p€akunun

[To Tteme: «llepmogmueckuii 3axkoH u Ilepuoguueckas cucrema
xumuueckux snementoB .M. MenneneeBa. CtpoeHue aToMOB.
Xumuyeckas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIAI)

3.1

PACKpBIBATh CMBICI OCHOBHBIX XMMUYECKUX IMOHATUH: SIPO aTOMa,
DJIGKTPOHHBIA CJIOW aTroMa, aTOMHAs OpOWTallb, paJAMyC aToMma,
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XUMHUYICCKaA CBiA3b, IIOJIPpHAA MW HCIIOJIPpHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpHUIATCIIBHOCTb, HOHHAA CBA3b, HWOH, KAaTHUOH, 4aHHUOH,
CTCIICHb OKUCJICHUA

3.2

KJI&CCI/ICI)I/IHI/IPOBEITB XUMHUYCCKHUEC DJICMCHTbBI

3.3

OIKCHIBaTh M XapaKTepu3oBaTh TabmuuHyo ¢opmy [lepumomuueckoit
CUCTEMbl XMUMHYECKHX D3JEMEHTOB: pa3inuyaTh IOHATUS «IJIABHAs
noarpynna (A-rpymnma)» U «mobouyHas noxarpynmna (b-rpymma)y,
«MaJIbIE» U «OOJIBILINE)» TEPUOIBI

3.4

packpeiBath cMmbici Ilepmommueckoro 3akona J[.MI. MeHneneesa:
JEMOHCTPUPOBATh IOHUMAHUE IEPUOINYECKOIN 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JIEMEHTOB OT MX MOJIOKEeHUS B [lepronnueckoit cucteme

3.5

COOTHOCUTh  O0O3HA4YE€HHs, KOTOpPhIE HMEITCI B  TalIMIe
«Ilepunonnueckas cucTema XUMHUYECKUX AJIEMEHTOB
JA.N. MenneneeBa» C YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00IIee Ynucio
DJIEKTPOHOB U PACIpPENEICHHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OIIPpCACIIATH CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCANHCHUAX

3.7

ONpeNEeNsaTh BUJ XUMHUYECKOM CBsS3M (KOBAJICHTHAss M HWOHHAs)
B HEOPraHMYECKUX COCIUHECHUSX

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon IIpoBepsieMblii 3IEMEHT COJIEPIKAHMS
1 IIepBoHayabHBIE XUMUYECKUE TTOHATHUS

1.1 [Ipenmer xumuu. Ponp XUMUK B KU3HU YeI0BEKa. XMMUSA B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHUE
BEILIECTB

1.2 [TonsiThe 0 MeTronax MO3HAHUA B XWUMHUU. UHUCThIE BEIIECTBA U CMECH.
CniocoOsI pa3eneHust cMeceit

1.3 ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHYECKUX
sneMeHToB. IIpocThle W CHOXHBIE BelIECTBA. ATOMHO-MOJIEKYJISPHOE
y4YeHUE

1.4 Xumuueckass (opmyna. BajgeHTHOCTH aTOMOB XUMHUYECKUX 3JIEMEHTOB.

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEIbHAsS aTOMHAas Macca.
OTHOCUTENbHAS MOJICKYJIIpHAsA Macca. MaccoBasi J10J11 XHMMHYECKOT'O
OJICMCHTA B COCANHCHHNU
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1.5

KomunuectBo BemecTBa. Monbs. MonsipHast macca. B3auMocCBsI3b KOJIMUECTBA,
MacChl U YHCJIa CTPYKTYPHBIX €IMHMII BellecTBa. PacueTsl mo gopmynam
XUMHUYECKUX COCTUHEHUN

1.6

duznyeckre U XUMUICCKUE SIBJICHUS. XUMHYCCKas PEaKIUs U €€ MPU3HAKHU.
3aKOH  COXpaHEGHHWS MAaCChl  BEMIECTB. XWMHUYECKHE  ypaBHCHHUS.
Knaccudukanus XUMUYECKUX peakiui  (COCIUHEHUs, pPa3I0KEHUS,
3aMeleHus, 0OMeHa)

1.7

XUMHUYECKAN ODKCIEPUMEHT: 3HAKOMCTBO C XHWMHYECKOW TMOCYIOH,
C nmpaBuWjgaMu paboOTel B JabopaTopud MW MpUeMaMHU OOpaIleHHs
c 71abopaTOpHBIM O00OpPYJAOBaHUEM, HM3YYCHUE U ONHUCAHUE (DUINUECKUX
CBOMCTB 00pa3Ii0oB HEOPraHWYECKHX BEIIECTB, HAOIIOACHUE (PU3MUESCKUX
(aBjeHUE BOCKA, TassHUE JIbJla, pacTUpaHUE caxapa B CTYIKE, KUICHHUE
W KOHJICHCAIMs BOJIbI) M XMMHUYECKHX (TOpPEHHE CBEYH, IPOKATUBAHUE
MEIHOW TMPOBOJIOKH, B3aUMOJCHCTBUE MeJIa C KHUCJIOTOW) SBJICHUH,
HaOJIOJICHUE W OINMUCAHUE MPU3HAKOB MPOTCKAHMUS XUMHUYECKUX PEaKIUil
(paznoxkeHue caxapa, B3auMOJIEHCTBUE CEPHON KUCIIOTHI C XJIOPUJIOM Oapus,
paznoxenue Tuapokcuaa meau (II) mpu HarpeBaHwu, B3aUMOJICHCTBHE
xene3a ¢ pactBopom conu Meau (II), m3zydenuwe crnocoOoB pasneneHus
cMecei (C MOMOIIBbI0 MarHuTa, (DHIIBTPOBAHUE, BRIMTAPUBAHWE, TUCTUIUISIIHS,
xpoMmarorpadusi), MPOBEAECHUE OUYMCTKH MOBAPEHHOW COJM, HAONIOJCHHE
U OMHCAHHWE PEe3yJIbTATOB IMPOBEACHHUS OIbITA, WLIOCTPUPYIOIIETO 3aKOH
COXpaHEHHS MacChl, CO3/IaHUE MOJIeJIel MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxueitmme npeacTaBUTENN HEOPTraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — 3jeMeHT U pocToe
BeniecTBo. HaxoxneHue kuciaopoaa B mpupojie, Gu3nyecKue 1 XuMUIecKue
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnopoja. Crnocoobl
MOJIyYEHHUsI KUCIopoJa B jJaboparopuu U mnpombliiuieHHoCcTH. KpyroBopot
Kuciopoza B mpupojae. O30H — autoTponHasi MOAU(PUKALIMS KUCIOPOIa

2.2

TernoBoit 3pdexT XuMUYecKoll peakuuu, TEPMOXMMHUYECKHE YpPaBHEHMS,
9K30- ¥ SHJOTEPMHUYECKHUE peaKIMU. TOIIMBO: YroJib U METaH. 3arpsi3HEHNE
BO3/lyXa, YCWJICHHE MapHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIOs

2.3

Bomopon — »memeHT M 1pocTtoe BemiecTBO. HaxokaeHuwe Bomopona
B mpupojie, GU3NYECKUe U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI
nonydyeHus. Kucnorsl u conu

2.4

MoutsipHbIit 00beM ra3oB. PacueTsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacepilieHHbIE W HEHACBIIEHHBIE PacTBOpPBL. PacTBOpHUMOCTH BEMIECTB
B BoZie. MaccoBas 10715 BelecTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOABI.
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OcHoBanus. Posb pacTBOpOB B IpUPO/IE€ U B KU3HU vesioBeka. KpyroBopor
BOABl B TpHpoje. 3arps3HeHUe MNpUPOJIHBIX BojA. OxpaHa U OYHMCTKa
MIPUPOIHBIX BOJT

2.6

Knaccudukanusa Heopranmueckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHJIOB: coJieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC)
u  HecosmeoOpasytome.  Homenkmatypa — okcumoB. — Dusnyeckue
1 XHMHUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcumon

2.7

OcHnoBanusa. Krnaccudukanus OCHOBaHMM: IIETOYM W HEPACTBOPUMBIC
ocHoBaHuA. Homenknarypa ocHoBaHuil. DU3NYECKME U XHUMHUYECKHUE
CBONMCTBa OCHOBaHUU. [lomydeHne ocHOBaHUMI

2.8

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinor. dusnyeckue
U XUMHYECKHE cBoMcTBa KUCIIOT. P aktuBHOCTH MeTaiioB H.H. beketosa.
[Tomy4yenue Kuciaor

2.9

Comn. Homenknarypa coneit. ®U3ndecKkue 1 XUMAYECKUE CBOMCTBA COJICH.
[Tonmyuyenue conent

2.10

I'eneTnyeckas CBs3b MCIKAY KllaCCaMHU HCOPTaHNYCCKHUX COC,ZIHHCHI/Iﬁ

2.11

XVMHUYECKUI SKCIEPUMEHT: Kauye€CTBEHHOE OIPEICICHUE COJAEpHKAHUS
KHCJIOpOJa B BO3yXe, MOTyYeHUE, COOMpaHue, paclio3HaBaAHUE U U3YUEHUE
CBOMCTB  KHUCJIOPOJA, HaOMIOZICHUE  B3aMMOJICHCTBHSI ~ BELIECTB
C KHCIOPOJOM U YCJIOBHMS BO3HMKHOBEHUS M MPEKPAIIECHUS TOPEHUS
(moskapa), o3HaKOMJIEHHE ¢ oOpasllaMi OKCHUJIOB M ONHCAHUE MX CBOMCTB,
MOJIy4eHue, coOMpaHue, paclo3HaBaHWE W H3YyYEHHUE CBOWCTB BOJOPOJIA
(ropenwue), B3ammojericTBue Bojopoaa ¢ okcugom Mmenu (II) (Bo3zmorkHO
UCIIOJIb30BAHUE BHUJCOMATEpUATIOB), HaOMIOZCHUE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HcCIe10BaHUE OCOOEHHOCTEN pacTBOPEHHUS BEIIECTB
c pa3IM4HON PacTBOPUMOCTHIO, IIPUTOTOBJICHUE pacTBOpPOB
C  OIPEIECIICHHOM  MacCOBOM  JOJE€HM  PAaCTBOPEHHOIO  BEILECTBA,
B3aMMOJICUCTBHE BOJABl C METa/NlaMU (HATPUEM M KajblueM) (BO3MOKHO
UCIIOJIb30BAaHUE BHUAEOMATEPUAJIOB), OMNPEIEICHUE PAaCTBOPOB KHUCIOT
U 1IeoYel C TOMOUIBI0 HMHJIMKATOpPOB, HCCIENOBaHUE O0Opa3IoB
HEOPraHWYECKUX BEILECTB Pa3IUYHBIX KJIACCOB, HAOJIOJIEHHE W3MEHEHUS
OKpacKd WHJMKATOPOB B pacTBOpax KUCIOT M UIEJNOYel, H3y4YeHHE
B3aumojiericTBusl okcuaa meau (II) ¢ pactBopoM cepHON KUCTOTBI, KUCIOT
C MeTaJUlaMH, PEaKIUil HeUTpalu3aluy, MOJyYeHUEe HEPACTBOPUMBIX
OCHOBAaHMI, BBITECHEHHE OJHOIO MeETajla APYrMM H3 pPacTBopa COJIH,
pEelIeHNe SKCIEPUMEHTANBHBIX 3a1ad Mo Teme «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCIUHEHUI
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Ilepnonnueckuit 3akoH u Ilepuoanueckas cucTeMa XMMUYECKUX DIIEMEHTOB
JI.N. MenpaeneeBa. CTpoeHHE aTOMOB. XUMHUUYECKas CBA3b. OKUCIUTEIHLHO-
BOCCTaHOBUTEILHBIC PEAKIIUU

3.1

HGpBBIe IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMMYECKHUX DJJeMEHTOB. lloHsTHe
0 TIpylnax CXOAHbIX JJICMCHTOB (HlGJ'IO‘IHBIe Hn MMCIOYHO3CMCIIbHBIC
MCTAJUIbI, TI'aJIOTCHBbI, HWHCPTHBLIC I‘aSBI). SHGMGHTLI, KOTOPBIC 06pa3y}0T
aM(bOTepHI)Ie OKCHIbI U TUAPOKCUBI

3.2

[Tepuonnueckuii 3akoH. Ileproauyueckas cucTeMa XUMHYECKUX DJIEMEHTOB
J.1. MenneneeBa. KopoTkomepuoaHas W JJIMHHONEpUOIHAS (HOpPMBI
[Tepuoanyeckoit cucreMbl xumudeckux siemeHTtoB .M. Menneneena.
ITepuoasl u rpynmbl. PU3NUECKUI CMBIC MOPSIKOBOIO HOMEpPA, HOMEPOB
nepuoja 1 TpyNIbl JJIEeMEHTa

3.3

Crpoenune atromoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX 000J0YEK aTOMOB TMEpBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuomnueckoir  cucrembr .M.  MengeneeBa.  XapakTepUCTHKA
XUMHYECKOTO 3JIEMEHTa IO €ro mnoJyioxkeHuto B Ilepromnueckoil cucreme
.. Menpaeneena

3.4

3aKOHOMEPHOCTM HU3MEHEHHUs paguyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METAUIMYECKUX UM HEMETANIMYECKUX CBOWCTB IO IpyNmaM M IEpUOAAM.
3nauenue Ilepumoamueckoro 3akoHa u Ilepuoguyeckoil  CHCTEMBI
XUMHAYECKHUX 3JIEMEHTOB JJIsSl pa3BUTHS HAayKu U npakTtuku. .M. Menaenees
— YYEHBIU U TPaXKJaHUH

3.5

Xumuueckasi cBsi3b. KoBajieHTHast (MOJsIpHAsE W HEMOJISIpHAsi) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX IEMEHTOB. IOHHAs CBA3b

3.6

Crenenb OKHUCJICHMUAI. OKHUCINTEILHO-BOCCTAHOBUTEIIHLHBIC pCaKkuuu.
HpOHGCCBI OKHCJICHUS M BOCCTaHOBJICHHUS. OKMCIUTEIN U BOCCTAHOBUTEIIN

3.7

XVMMHUUYECKUI SKCIEPUMEHT: H3y4YeHUue oO0pa3loB BELIECTB METaIOB
Y HEMETAJJIOB, B3AaUMOJEHUCTBAE TMAPOKCUIA [UHKA C paCTBOPAMU KUCJIOT
U IIeJI0YEeH, IMPOBEACHHUE  OMNBITOB, WUIIOCTPUPYIOIIUX  IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuit  (ropeHwe,  peakuuu
Pa3JIoKEHUsI, COSTUHECHMUS )
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9 KJIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NpOrpaMmbI
Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
IPOBEPSEMOTO 00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3ynbTara
1 I1o Teme: «BemecTBO 1 XUMHAYECKAsT PEAKLIHS
1.1 pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHX TOHSITHH: pacTBOp,
AIEKTPOJUTHI, HEAIEKTPOIUTHI, SJIEKTPOIUTHYECKAS TUCCOIMALUS,
peakuuu MOHHOro OOMeHa, KaTalau3aTop, XMMHUYECKOE PAaBHOBECHUE,
oOpatruMeble u HeoOpaTUMBbIe peakuuu, OKHCIIUTEIIbHO-
BOCCTAHOBUTEJbHBIE  PEAKUUHU, OKUCIUTENb, BOCCTAHOBUTEID,
OKHCIIGHUE U BOCCTAHOBJIEHME, aJJIOTPOIUs, aM(OTEPHOCTH,
XUMUYECKass CBS3b  (KOBAJEHTHAs, MOHHAs, METaJIM4YecKas),
KpUCTaJUIMYECKas pEeIIeTKa, CIJIaBbl, CKOPOCTh XUMHUYECKOW PEaKINH
1.2 WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX IOHSATUN
Y IPUMEHSTh 3TU TIOHSITHS MTPHU ONMCAHUU BEILIECTB U UX MPEBpaIlleHUN
1.3 COCTaBIISAITh YPAaBHEHUS HJIEKTPOJMTHUYECKOM JTHUCCOLMAIMU KHUCIIOT,
HIEJ0YEd W COJIEM, IOJHBIE M COKPAILCHHBIC YPAaBHEHUS PEAKLINN
MOHHOTO OOMeHa
1.4 pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3TUX peakuui
1.5 MPOBOJUTH PACYETHI MO YPABHEHUIO XUMUYECKOHN peakluu
2 [Io Temam: «Hemeramnbl M ux coeiuHeHHs»» M «MeTamibl U UX
COEIUHEHUS
2.1 XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CICITUPUICCKIEC XUMUIECCKUE
CBOMCTBa MPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPKAasi ONMUCAHHE
MpUMEepaMU MOJICKYJIIPHBIX M HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINHI
2.2 COCTABJISITh YPaBHEHHUS PEAKIIMMA, MOATBEPKIAIOIINX CYILIECTBOBAHHE
TEHETUYECKOM CBA3U MEXK/y BELIECTBAMU PA3JIMUHBIX KJIACCOB
2.3 IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT WX CTPOECHUS,
BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3IUUYHBIX
YCIIOBUSX
24 clieoBaTh ~ MpaBWJIaM  [OJb30BAaHUS ~ XUMHUYECKOW  TOCYAOU
u 1abopaTopHBIM 000PYIOBaHMEM, a TAKKE MPaBWJIAM OOpaIIeHUs
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C BEIIECTBAMHU B COOTBETCTBUM C HHCTPYKIUSIMU TIO BBINOJHECHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO TOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (aAMMHAKa U YIJIEKUCIIOTO rasa)

2.5

NPOBOANTH PEAKIMH, TOATBEPKIAAOIINEG KAYSCTBCHHBI COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTeM XJIOPHI-,
OpoMua-, woauMa-, KapOoHar-, ¢ocdar-, CuIMKar-, cyibdar-,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHHUS, WOHBI W3YYCHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB

[To Teme: «XuMUS U OKpyKaroLas Cpeiar

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUeckux noHstuil: [1/IK Bemecrtsa;
KOppO3Usl METAJIOB

3.2

MPUMEHSITh OCHOBHBIC OIIEpPAIlldd MBICIIUTEIIBHON JESITEIBHOCTH —
aHalu3 W CHUHTE3, CpaBHEHHUE, O0O0OOIlEeHHE, CUCTEMATHU3alINIO,
BBISIBJICHHC TIPUYHUHHO-CIICJICTBEHHBIX CBS3EH — JIJIs1 U3y4EHUS CBONCTB
BCIIECTB M XHMHUYECKHX PEaKIUi; €CTECTBEHHO-HAyYHBIC METOJbI
MO3HAHUS — HAaOJIOJICHUE, M3MEPEHUE, MOICITINPOBAHUE, DKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN )

IIpoBepsieMble 3J1eMEHTbI COAEPKAHUS

Kon

[TpoBepsieMblil 3JIEMEHT COACPKAHUS

1

BemectBo n xummnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuit 3akoH. [leproanueckas cucTeMa XUMHYECKHUX JJIEMEHTOB
JA.N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUH
CBOMCTB XMMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIO0B, KU, KaJIbLU
U HUX COCOUHEHHH B COOTBETCTBUHM C TIOJIOKEHHEM DJIEMEHTOB
B [Iepnoanueckont cucreMe U CTPOCHUEM UX ATOMOB

1.2

CrpoeHue BellecTBa: BUIbI XMMUYECKOW CBsI3U. THUIBI KPUCTAILIMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKOU
pEeIIeTKH W BUJA XUMHYECKOW cBsizu. Kiaccudukanuss m HOMEHKIATypa
HEOPraHMYECKHUX BEIIECTB (MEKIyHAPOJAHAS U TPUBHANIbHAS). XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIUXCA K PAa3JMYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHU, TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEILIECTB

1.3

Knaccudpukanms XUMUYECKMX pEAKIUM 1O pPa3iIuYHBIM MpPU3HAKAM
(M0 yucny M cOCTaBy Y4YacTBYIOIIMX B PEAKLIMHU BEIIECTB, IO TEILUIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENEHEH OKHUCIEHUS XMUMHYECKUX AJIEMEHTOB,
Mo 00paTUMOCTH, MO YYaCTHIO KaTallu3aTropa). DK30- U IHIOTEPMHUUYECKUE
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pe€aKkuun, TCPMOXUMHUYCCKNC YPABHCHU. ITonstue o CKOpOCTH XUMHYECKOM
pCaKmnuun

1.4

ITonsarue 06 O6paTI/IMI>IX )41 H€O6paTI/IMI)IX XUMHNYCCKHUX PCAKIUAX. [TonsiTue
O TOMOI'CHHBIX H TICTCPOICHHBIX PCAKIHAX. I[IonsaTHe 0 XHUMHYECKOM
PaBHOBCCHM. CDaKTOpLI, BJIMAIOINIUC HA CKOPOCTb XUMHUYECKOMN PCaKIn
" ITOJIOKCHUC XUMHNYCCKOTI'O PaBHOBCCHS

1.5

OKHCIIUTEeTFHO-BOCCTAHOBUTEIILHBIE  PEAKIIMH, JJICKTPOHHBIN  OasiaHc
OKHCJIUTEIPHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHHE ypaBHEHUUN
OKHCIIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIUi C HCIIOJIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OanaHca

1.6

Teopus AJIEKTPOJIMTUYECKON JIMCCOLIMAIIMH. DJIEKTPOJIUTHI
Y HE3JIEKTPOJIUTHI. KaTHOHBI, aHMOHBI. ME€XaHU3M JIUCCOIMALINU BEUIECTB C
Pa3IMYHBIMH BUJAMH XUMUYECKOH CBs3U. CTeneHb aucconuannu. CHIbHbIE
U cja0ble JICKTPOJUTHI. Peakiiun moHHOro oOMeHa. Y CIoBHUS MPOTEKaHUS
peakiuii HIOHHOrO OOMEHa, TOJIHBIC U COKpAllleHHbIE MOHHBIE YpPaBHEHUS
peakumii. CBOMCTBa KHCJIOT, OCHOBAHUW W COJIEH B CBETE MPEIACTABICHUM
00 SJEKTPOIUTHYECKON aucconmanuu. KauecTBeHHbIE peakIMy Ha HOHBI.
[TonsiTre 0 rugponu3e coien

1.7

XVWMHYECKHUI SKCTICPUMEHT: 03HAKOMJICHHE C MOJICTISIMUA KPUCTATUTMYECKHUX
pPENIeTOK HEOPTraHMYECKUX BEIIECTB — METAJIOB U HeMeTauioB (rpaduta
M anMasa), CJIOXHBIX BEHIECTB (XJOpUAa HATpusi); HCCICIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIIMHU OT BO3JACHCTBUS Pa3TUIHBIX
(bakTopoB; HCCIEAOBAaHUE DJIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB,
mporecca JIUCCOLMAIMM  KHCJIOT, IIejdodye u  cojied  (BO3MOXKHO
UCTIOJIb30BaHUE BUJICOMATEPHAJIOB); MIPOBEJICHUE OTIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TPOTEKAHHUS PEaKIuid HOHHOrO0 oOMeHa
(oOpa3zoBanue ocajaka, BBIACICHUE Tras3a, oOpa3oBaHUE BOJbI); OMBITOB,
WJUTIOCTPUPYIONTUX MIPUMEPHI OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN
(ropeHue,  peakuuu  Pa3NOKEHHs, COCIUHEHHMs);  paclO3HaBaHUE
HEOPTaHWYECKUX BEIIECTB C IMOMOIIBIO KaYECTBEHHBIX PEaKIMi Ha HOHBI,
peIIeHNe SKCIIEPUMEHTAIBHBIX 33724

Hemeramnsl u ux COCANHCHUA

2.1

OO6mass xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble cTerneHu okuciieHus. CTpoeHne u (u3MUECKHe CBOMCTBA
MPOCTBIX BEIIECTB — IaJJON€HOB. XUMHUUYECKUE CBOMCTBA HA MIPUMEPE XJI0pA
(B3auMoeiCTBHE C METAINIAMU, HEMETAJJIaMU, IIEJI04aMHu ). XJI0POBOJIOPO/I.
ConsiHast KUCIOTa, XWMHYECKHWE CBOWCTBA, MOJYy4YeHUE, HPUMEHEHHUE.
JleicTBue Xjopa U XJIOPOBOAOPOJA HAa OPraHU3M 4YelIoBeKa. BaxHeumue
XJOPHUJIBI U X HAXO0KJICHUE B IPUPOJIE
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2.2

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEeHU OKuciaeHus. CTpoeHue U (pu3mdeckue
CBOMCTBA IPOCTBIX BEHIECTB — KHCIOPOJAa M Cepbl. AJIIOTPOIIHBIE
Moau(UKaMK  KUACIOpoJa W cepbl. XWMHUYECKHE CBOICTBa CEpBHI.
CepoBoniopoJl, cTpoeHue, (pusnueckue U XumMuueckue cBorcTBa. OKCHIIbI
cepbl Kak MPEACTAaBUTENM KHCIOTHBIX OKCHIOB. CepHas KHCIOTA,
(puznyeckue U XUMHUYECKUE CBOMCTBA (00IIME Kak IpeACTaBUTENs Kiacca
KUCIOT U crenupuyeckue). XUMUYECKUE PEaKIUH, JIeXkKalllue B OCHOBE
MPOMBINIJICHHOTO CIoco0a MOMy4eHHus CepHOMl kucnothl. [lpumenenue.
Conu cepHOW KHCIOTBI, KayeCTBEHHas peakluus Ha Cyab(aT-HOH.
HaxosieHue cepsl U €€ COeIMHEHNI B IPUpoie. XUMUYECKOE 3arpsi3HEHHE
OKPYXKAIOILEH CpeJibl COEAMHEHUSAMU cepbl (KUCIOTHBIE T0XKIH, 3arPSI3HEHNE
BO3/lyXa U BOJJOEMOB), CITOCOOBI €r0 MPeI0TBPAILCHHS

2.3

OOmas xapakTepuctuka 31eMeHToB VA-rpymnnbl. OcOOEHHOCTH CTPOESHMUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUS. A3OT, paclpoOCTpPaHEHUE
B mpupoje, (u3MUECKMEe M XHMMHYECKue cBoicTBa. KpyroBopor azora
B Mpupojie. AMMHAK, €ro (U3NUYECKUE U XUMUYECKHE CBOWCTBA, MOTyUYECHUE
U npuMeHenue. Coin aMMOHMS, UX (U3NYECKUE U XUMHUYECKUE CBOICTBA,
npumeHeHue. KauecTBeHHas peakiysi Ha MOHbl aMMOHUS. A30THasi KUCJIOTa,
ee TMojiydeHue, (QU3MYECKHME UM XUMHUYECKHEe CBoWcTBa (0OImue Kak
MpEeACTaBUTENS KJlacca KuciaoT U  crneuuduueckue). Hcenonb3zoBaHue
HUTPATOB U COJEM aMMOHMS B KadeCTBE MUHEpAJbHBIX YI0OpEHUM.
XVWMHUYECKOE 3arpsi3HEHHUE OKpYXKaloleld Cpelpl COENMHEHMSIMHU a30Ta
(KUCTIOTHBIE NOXKIH, 3arPA3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB)

2.4

®ochop, amnorponHsle  Moaudukauuu  (dochopa,  Duzmyeckue
u xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) u docdopnas kuciora,
¢usznyeckue M XUMHUYECKHE CBOICTBa, moyiyueHue. lcnonb3oBaHue
¢docdaToB B KauecTBE MUHEPATBHBIX YI0OpEHUI

2.5

O6mas xapakrepuctuka 3iaemMeHToB [VA-rpynnsl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapakTEepHbIE CTENEHU OKUCIEHUS. YIJEpoJd, aUIOTPOIHbIE
Moau(UKaIK, paclpoCTpaHeHue B MpuUpoie, Gu3nYecKue U XMMHUYECKUe
cBorictBa. AncopOums. KpyroBopor yriepoga B mnpupoae. Oxcuuabl
yriaepoja, ux (pu3n4ecKkue U XMMHUYECKHE CBOWCTBA, NEHCTBHUE HA JKUBBIC
OpraHMU3Mbl, MOJy4YeHHE W TMPUMEHEHHE. DKOJOTUYECKHE MPOOIEMBbl,
CBsI3aHHBIE ¢ OoKcuzoM yriepoaa (IV); rumoresa rimo0aibHOrO MOTEIICHUS
KJIMMaTa; MapHUKOBBIM 3¢ (dekT. VYronbpHas KHCIOTa W €€ COJIM, HX
(¢usznyeckue M XHUMHUYECKHME CBOMCTBA, I[IOJIyYeHHE M NPHUMEHEHUE.
KauecTBeHHas peakuuss Ha KapOoHaT-HOHBI. lcronb3oBaHue KapOOHATOB
B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEIHCKOM XO3SHCTBE
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2.6

[lepBoHayanbHbIE NOHATHSA 00 OPraHUYECKUX BEUIECTBAX KaK O COEAUHEHUIX
yriaepoaa (MeTaH, 3TaH, STWJIEH, alleTUJICH, 3TaHOJ, TIUIEPUH, YKCyCHas
kucnorta). Ux cocraB u xumudeckoe crpoeHue. [loHstre o Onomornyecku
BaXKHBIX BEILLECTBAaX: XHUpax, O€NKax, yriaeBoJax — M UX POJM B KU3HU
yenoBeka. MarepuaibHOe E€IMHCTBO OPTaHUYECKUX W HEOPTraHUYECKHX
COeIMHEHUN

2.7

Kpemuuii, ero ¢Qusuueckue ¢ XHUMHYECKHE CBOWCTBA, IMOJy4YCHUE
U npuMeHeHue. CoequHeHUs] KpeMHUs B npupoze. O0mmue mpencTaBieHus
00 oxcune kpemHus (IV) u kpemuueBoil kucnore. CHIIMKATBI, HUX
UCIIOJIb30BaHWE B OBITY, MEIMIMHE, IPOMBIIUIEHHOCTH. Baxneilme
CTpPOMTENIbHbIE ~ MaTepuajbl: KepaMHKa, CTEKJIO, LEMEHT, OETOoH,
xene300eToH. [IpobimeMbl 0€30MacHOr0 HMCHOJB30BAHUS  CTPOMTENBHBIX
MaTEpHUAJIOB B IOBCEIHEBHOM KU3HU

2.8

XUMUYECKHUI SKCIIEPUMEHT: U3y4eHHE 00pa3IloB HEOPTaHUUYECKUX BEILIECTB,
CBOWCTB COJIIHOM KHCIJIOTBHI; MPOBEICHHE KAYE€CTBEHHBIX pPEaKLIH
Ha XJIOPUI-UOHBI W HAONIOJEHHWE MPU3HAKOB HUX MPOTEKAHUS, OIBITHI,
oTpaxkaroue (Qu3nueckue M XUMHUYECKHE CBOWCTBA TajJOr€HOB W HUX
COEIMHEHUI (BO3MOKHO UCIIOJIb30BAaHUE BUIEOMATEPHAIIOB); O3HAKOMJICHUE
¢ oOpa3iaMu XJIOPUAOB (TaJIOT€HUOB); O3HAKOMJIEHHE C 00pasiiaMu Cepbl
U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPHAIIOB);
HaOJMIOICHWE  Tporiecca  OOyrIMBaHUs — caxapa TMoja  JeHCTBHUEM
KOHIEHTPUPOBAHHOW CEPHOM KHUCIOThI; M3YYCHHE XUMHUYECKUX CBOWMCTB
pa30aBIEHHON CEpHOM KHUCIOTHI, MPOBEJEHWE KAueCTBEHHOW peaKluu
Ha Cyiab(}aT-uoH U HaAOJIIOIEHHE MTPU3HAKA €€ MPOTEKAaHUs; O3HAKOMJICHUE
¢ (husmyeckuMu CBOMCTBaMU a3ot1a, pocdopa u ux coeAMHEHUH (BO3ZMOKHO
UCIIOJIb30BAaHUE BHUJCOMATEpUaIOB), oOpasiaMu a30THBIX U (HOCHOPHBIX
yaoOpeHuil; nmoaydyeHue, cooupaHue, pacrno3HaBaHue M U3y4YCHHUE CBOMCTB
aMMHaKa; IPOBEICHUE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHUs U docdart-
MOH W U3y4YeHHE TMPU3HAKOB MX TMPOTEKaHUs, B3aUMOJEHCTBHUE
KOHIEHTPUPOBAHHOM  a30THOM  KHCIOTBI €  MeAbl0  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJIEOMATEPHUANIOB); W3YyUYECHHE MOJIENIe KPUCTAITUMYECKUX
pemieTok anMmasa, rpadura, ¢yinepeHa; O3HaKOMJIEHHE € MpPOLEccoM
afcopOIMM  pPAacTBOPEHHBIX  BEMIECTB  AKTUBUPOBAHHBIM  YTJIEM
U YCTPOMCTBOM IPOTHUBOTrasa; IMOJyYeHHE, COOUpaHHE, pacCllO3HABaHHUE
Y U3YYEHUE CBOMCTB YIJIEKUCIIOT0 ra3a; NpOBEICHNE KAYECTBEHHBIX peaKIuil
Ha KapOOHAT- M CUJIUKAT-UOHBI W M3YYCHHE IMPU3HAKOB WX MPOTEKAHMS,
O3HAKOMJICHUE C MPOAYKIHMEH CHIMKATHOW MPOMBIILIEHHOCTH; pPEIlIeHUe
AKCIEPUMEHTANIbHBIX 3a7a4 1o TeMme «BakHeillne HeMeTalibl U HX
COCTMHEHUS

MerTauibl U UX COCANHCHUA
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3.1

OO611as xapakTepuCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnoJioxkeHus B llepuoandeckoi cucTeMe XUMHUUYECKUX DSIIEMEHTOB
J.W. Mengeneesa u ctpoeHust atomoB. (CTpoeHHEe  METaJUIOB.
Merannuyeckasi CBsS3b U METAJUIMYECKas KPUCTAJUIMUECKas peIIeTKa.
DIIEKTPOXUMHUYECKUN PSIT HAMIPSKEHU METAJIOB

3.2

dusnyeckue M XUMHUYECKHE CBOMCTBAa MeTauioB. OO0mue crnocoObl
HOJy4eHUs: MeTaJuIoB. [IoHsATHE 0 KOPPO3UK METAIIIOB, OCHOBHBIE CIIOCOOBI
3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUNA, OpOH3a)
Y UX MIPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH

3.3

[Ilenounbie MeTaUIbL: TIOJ0KEHHUE B [leproinueckoi cucTeMe XMMUUECKUX
anemeHToB J[.M. MeHaeneeBa; CTpoeHME HX aTOMOB; HAXOXJICHUE
B npupojae. dusznueckue M XUMHUUYECKUE CBOWCTBA (Ha MpUMEpE HATpUs
u kanust). OKCUIbl U TUAPOKCHUIBI HATPpUS U Kayusl. [IpuMeHeHue menoyHbix
METAJIOB M UX COCTUHECHUU

3.4

[[lemoyHoO3eMENbHBIE  METAIbl MarHud W KaJIbLMKA: TMOJOXKCHHUE
B Ilepumognueckoit cucreMe xumuueckux siaemeHtoB .M. Menneneena;
CTPOEHUE UX aTOMOB; HaXOXJICHUE B mpupoac. PU3NUECKUE U XUMUYECKUE
CBOMCTBA MarHMsl W Kalbllusg. BakHelIne coeauHEHUS KaibIds (OKCHI,
TUAPOKCU]I, COJN). JKECTKOCTh BOJIbI M CIIOCOOBI €€ YyCTpaHEHUs

3.5

AmomuHuii: nonoxenue B Ilepuognmyeckold CHCTEME XUMHYECKUX
anemeHToB [[.MI. MenpaeneeBa; CTpOCHUE aToma; HaXOXKJICHUE B MPHUPOJIE.
duznyueckre U XMMHUYECKHUE CBOWCTBA aIFOMUHUSA. AM(pOTEpHBIE CBONCTBA
OKCHJA Y TUAPOKCHAA ATFOMUHHUS

3.6

Keneszo: nomoxenue B lleproanyeckor CUCTEME XUMHUYECKUX 3JIEMEHTOB
JI.. MenaeneeBa; CTpoeHHE aToMa; HaX0XAEHUE B npupoje. Gusnueckue
U XUMUYECKHE CBOMCTBa *kene3a. OKcuabl, THAPOKCUIBI U conu xenesa (1)
u xkene3a (III), ux cocra, CBOMCTBA U MOIyYEHHE

3.7

XVMHYECKH OSKCIEPUMEHT: O3HAKOMJICHHE C oO0pas3llaMd MeTaioB
U CIUIaBOB, WX (DM3NYCCKUMH CBOHMCTBAMH; U3yUEHHUE PE3yJIbTaTOB KOPPO3UU
METaJIJIOB (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), OCOOCHHOCTEM
B3aMMOJICUCTBHS OKCHJIA KajbllUsd M HATPUs C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPHUAIIOB); UCCIICIOBAHUE CBOWCTB KECTKOW BOJIBI;
mpoiiecca TOPEHUs Keje3a B KHUCIOpoJe (BO3MOXKHO WCIIOIh30BaHUE
BHUJICOMATEPHUAJIOB); TPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKIUN
Ha MOHBI (MarHus, KaJblius, AIFOMUHUS, UHKA, xene3a (II) u xeneza (I11),
menu (II); HaOGmroneHne W omMcaHWE MPOIECCOB OKPAITWBAHUS TIJIAMEHU

HOHaMMW  HAaTpuda, KaJlud W KaJbLIHWA (BOBMO)KHO HCIIOJIB30BaHHUC
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BUJICOMATEPUAIIOB); HCCIEJOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHU]IA
QTIOMUHMSL Y TUAPOKCHAA IIMHKA; PEUICHHE JKCIEPUMEHTAJbHBIX 3a7ad
o TeMe «Baxxaenme MeTajuibl U UX COEIUHEHU

Xumus 1 OKpysKaronas cpena

4.1

HoBeie maTepuaiisl u TexHonoruu. BeecTsa u Marepuasnsl B IOBCEIHEBHOU
YKU3HU YeJIOBEKAa. XUMUS U 3I0pOBbE. be3omacHoe ucnoab30BaHUE BEIIECTB
1 XUMUYECKUX peaknuid B ObITy. [lepBast moMoIps Mpu XUMUYIECKUX 05KOTax
Y OTPaBJICHUSX

4.2

OCHOBBI  3KOJOTHMYECKOW TIPaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE
okpyxaromend cpensl [IJIK. Ponb XxuMuu B pelIEHUH 3KOJIOTHYECKHUX
npo6usieM. [IpupoaHble HCTOYHUKHN YTIEBOIOPOAOB (YToJib, IPUPOIHBIN ra3,
He(]Tb), IPOIYKTHI HX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIILIIEHHOCTH

4.3

XVWMHUYECKUI HKCIIEPUMEHT: H3y4YeHUE 0O0pa3loB MaTepHaIOB (CTEKJIO,
CIUTIaBbl METAJUIOB, TOJTUMEPHBIE MaTEPHAIIBI )
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MEPEYEHDb (KOJJUP®PUKATOP) MPOBEPSIEMBIX TPEBFOBAHUM

K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

N DJIEMEHTOB COJIEP)KAHUS IO XUMHNU

Jlji mpoBeIeHUs] OCHOBHOT'O I'OCYIapCTBEHHOTO AK3aMeHa 1o xumui (aanee — OI'D
M0 XHMMHH) HCIIOJIB3YETCSl TMepeuyeHb (KOAM(pUKATOp) TMPOBEPSIEMbIX TpeOOBaHUMN
K pe3yJbTaTaM OCBOEHMsI OCHOBHOM 00pa30BaTeIbHON IMPOrpaMMbl OCHOBHOT'O OOIIETO
o0pa30BaHMsI U AIIEMEHTOB COACPKAHUSL.

IIposepsiembie Ha OI'D Mo xumMKuu TPeOGOBAHUS K Pe3yIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/JIbHOI MPOrpPaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs

Kon
IIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsieMmbie TpeOOBaHMS K IPESIMETHBIM pe3yiIbTaTaM 0a30BOI0
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe DI'OC

1

[IpencraBnenue:

1.1

O TO3HAaBAEMOCTU SABJICHHM NPHUPOJABI, MOHUMAHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHYECKOM HAayKW KaK 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIEeH KyJIbTypbl W MPAKTHUUYECKOU
NEATEIbHOCTH YEJIOBEKa B YCIOBUAX COBPEMEHHOI'O OOILECTBa;
ITIOHMMAHHUE MECTa XUMUHU CPEIU APYTUX €CTECTBEHHBIX HAYK

1.2

O HAy4YHbIX METO/IaX IO3HAHMS, B TOM YHCIE SKCIEPUMEHTAIbHBIX
U TEOPETUYECKHX METOJax MCCIEI0BAaHNs BEIIECTB M H3yYCHHUS
XUMHUYECKUX  peakUui; yMEHUE UCIIOJIB30BaTh  MOJEIHU
JUTs1 OOBSICHEHUSI CTPOCHUSI aTOMOB U MOJIEKYJT

1.3

o0 chepax npodeccuoHaTLHON JEATENBHOCTH, CBSI3AHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JIOCTHXKEHUSX
XUMHUYECKOM HAyKH, YTO IMO3BOJUT OOYyYaloOUIMMCSl paccMaTpHUBaTh
XUMHUIO KaK cpepy cBoer OynyIieit mpopecCuoHaIbHON AeSITEIbHOCTH
U cliejaTh OCO3HAHHBIM BBHIOOP XMMHUHM KaK MPOQPHIBHOTO MpeaMeTa
P TIEPEX0/Ie Ha YPOBEHb CPETHEr0 O0IIEro 00pa3oBaHus

Branenne cucremMoll XMMUYECKMX 3HAHUM M YMEHHE IPUMEHSTh
CUCTEMY XMMHYECKUX 3HAHUM, KOTOPAasi BKIIIOYAET:

2.1

Ba)KHEHUIIIME XWMHUYECKHE TOHATHUS: XMUMHYECKHHM DJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOHAS
U HEOJHOPOJHAs CMECh, OTHOCUTEIbHBIE aTOMHAasi U MOJEKYJsIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJSPHBIM
00bEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb (CpedHsisa), XMMHUYECKas
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peakuusi, peakuuu COCOUHEHMs, PEaKlUU pa3jokKEHUs, pPeaKkIHuu
3aMEIICHHsI, peakiuu OOMeHa, TeIIoBOW 3(dekT peakmuu, HK30-
Y SHIOTEPMUYECKHE PEAKIUH, PACTBOP, MACCOBASI A0OJS XUMUYECKOTO
3JIEMEHTA B COEAMHEHNH, MacCOBasi J0JIS U IPOLIEHTHAs! KOHIEHTpaLUs
BEILIECTBA B pAacTBOpE, SAIpO aToOMa, JJIEKTPOHHBIM CIIOW aToMa,
aTOMHasi OpOUTalIb, paluyC aTOMA, BaJIECHTHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKas CBSI3b, ANEKTPOOTPHULIATEILHOCTD, NoJIApHAas
Y HEMOJISIpHAs KOBAJEHTHAs CBsS3b, MOHHAs CBSI3b, METaJUIMYECKas
CBSI3b, KpUCTAJTIMUECKASI pelIeTKa (aATOMHAas, MOHHAs, METAJUIMYECKas,
MOJIEKYJIIpHAsi), UOH, KaTUOH, aHUOH, AJIEKTPOJIUT M HEIJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAs] JUCCOLMAIMs, pPEaKIUH HOHHOTO OOMEHa,
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIbHBIC peakuuy, OKHUCJIUTEIb
U BOCCTAaHOBHUTENIb, OKHUCIEHHWE U BOCCTAaHOBIICHHE, JJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpATUMBbIE pEaKlIUH,
CKOPOCTh XMMHYECKOM peakuuu, karammsarop, IIJAK, xopposus
METaJUIOB, CILJIaBbI

2.2

OCHOBOIIOJIaraloIIMe 3aKOHbl XUMHM: 3aKOH COXpPAHEHHUS MAacCCHhI,
nepuonnuecknii 3akoH J[.MI. MeHneneeBa, 3aKOH NOCTOSHCTBA
COCTaBa, 3aKOH ABOTapo

2.3

TEOPUH  XHUMHH: ATOMHO-MOJIEKYJISIPHAS TEOpUs,  TEOpHs
ANEKTPONIMTHYECKON JUCCOLUALINHT

Brnanenne ocHOBaMM XMMHYECKON TPaMOTHOCTH, BKIIFOYAOIIEH

3.1

YMEHUE MPABUIILHO MCIIOIH30BaTh N3YYCHHBIC BEIIECTBA M MaTCPUAITBI
(B TOM 4HClI€ MHHEpaJIbHBIE YAOOPEHHS, METAJIbl W CIUIABBI,
MPOIYKTHl TEPEPadOTKA TPHUPOJHBIX HCTOYHHKOB YTIEBOIOPOIOB
(yrnsg, mpupomHoro ra3a, HeQTH) B OBITY, CEIBCKOM XO3SMCTBE,
Ha MPOMU3BOACTBE W MOHUMAHNE 3HAYCHUS KUPOB, OCIIKOB, YTIIEBOIOB
JUTSI OpraHr3Ma YeJIOBEKa; YMEHHE MPOTHO3UPOBATH BIUSHUE BEIIECTB
U XMMHYECKUX IMPOIIECCOB HA OPTraHM3M YEJOBEKAa U OKPYKAIOIIYIO

IPUPOAHYIO Cpey

3.2

YMEHHE WHTETPUPOBATh XMMHUUYECKHE 3HAHUS CO 3HAHUSMH APYTUX
y4€OHBIX MPEIMETOB

3.3

HAJIMYUE ONbITa pabOThl C Pa3TUYHBIMU MCTOYHUKAMU HH(pOpManmu
N0 XMMUU (HaydyHass U HAy4YHO-TIOMYJIApHAs JUTEparypa, CIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATDb I/IH(i)OpMaI_[I/IIO O BCIICCTBAX, HX
MMpEBpaAICHUAX )41 IMPaKTHYCCKOM IMPUMCHCHNHU u YMCHHC
HCIIOJBb30BaTh €€ AJIs1 pCIICHUA y‘{C6HO-H03HaBaTCJILHBIX 3aJgad
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4 Bnanenue ocHoBaMM MOHSTHMHOrO amnmapara M CHMBOJHYECKOTO
S3bIKA XUMUU JJISI COCTaBJICHUS (POPMYJI HEOPTaHUYECKUX BEIIECTB,
YPAaBHEHHM  XUMHYECKMX  PEaKUWii; OCHOBAMHU  XUMHYECKOHU
HomeHkJaTypsl (IUPAC u TpuBuanbHOif)

5 YMeHne oObSICHATH CBA3b MOJIOKEHUS 3yieMeHTa B Ilepuogmueckoit
CUCTEME€ C YHUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX OJEMEHTOB (COCTaB W 3apsj sjapa, oO0Iiee 4YHucio
AJIIEKTPOHOB), PACHPEEICHUEM JIIEKTPOHOB [0 HSHEPreTUYECKUM
YPOBHSIM aTOMOB TI€PBBIX TPEX MEPHUOIOB, KANS U KATBITHSI

6 [IpeacraBieHne 0 NEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
AJIIEMEHTOB (paguyc aToma, »JJICKTPOOTPUIIATEILHOCTh), MPOCTHIX
U CIIOKHBIX BEIIECTB OT IMOJIOKEHUs 3JIeMeHTOB B llepuoanueckoit
cucteme (B MaJIbIX IEPUOJIaX U TVIABHBIX MOATPYMIAaX) U JIEKTPOHHOTO
CTpOEHHS aToma

7 YMenue knaccuuimpoBaTh:

7.1 XUMHYECKUE IIIEMEHTBI

7.2 HEOpPraHMYECKUE BEILEeCTBA

7.3 XUMHUUYECKUE PEaKIIUuU

8 YMeHue onpenensTh:

8.1 BAJICHTHOCTh U CTEMEHb OKHUCJICHUS XMMHUYECKUX AJIEMEHTOB, 3apsl
MOHA

8.2 BUJ XUMHYECKOW CBS3M W TUN KPHUCTAUIMYECKOW CTPYKTYPBI
B COCJTMHEHMSIX

8.3 XapakTep Cpe/ibl B BOAHBIX PaCTBOPaxX BEMIECTB (KHUCIOT, OCHOBAHMIA)
8.4 OKHUCJIUTEb U BOCCTAHOBUTENb

9 YMeHue xapakTepru3oBath (PU3NIECKUe U XUMUYECKHE CBONCTBRA!

9.1 MPOCTHIX BEMIeCTB (KHUCJIOPOJ, O30H, BOJOPOA, TpaduT, amMmas,
KpemHu#, azor, docdop, cepa, XJOp, HATPUW, Kaaud, MarHHM,
KaJIbITUH, aTFOMUHUH, JKEJI€30)

9.2 CJIOKHBIX BEIIECTB, B TOM 4YHUCJIE HMX BOJHBIX pPacTBOPOB (BOAa,

aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUIPOKCHUIBI
metaioB | — A rpynn, amomunus, memu (1), munka, xenesa
(I1'm IID), oxcuapt yrnepona (11 u IV), kpemuus (1V), azora u dochopa
(IIT u V), cepwr (IV u VI), ceprucras, cepHasi, a30TUCTas, a30THasl,
dbocdopHas, yrojibHas, KpEMHHUEBasI KUCIOTA U UX COJIH)
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9.3 IpPOTHO3UPOBaTh M XapakTepU30BaTb  CBOWCTBA  BEIECTB
B 3aBHCHUMOCTH OT UX COCTaBa M CTPOCHHUS, TPUMEHEHHUE BEIIECTB
B 3aBUCMMOCTH OT HUX CBOHCTB, BO3MOXHOCTh HPOTEKAHUS
XUMUYECKUX TPEBPANICHUN B PA3TUIHBIX YCIOBUIX
10 YMeHre COCTaBIATh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS PEAKIIHA,
B TOM YHCJIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
10.3 WUTIOCTPUPYIONINX ~XUMHUYECKHE CBOMCTBA M3YyYEHHBIX KIIACCOB
(rpyIin) HEOpPraHUYECKUX BEUIECTB
10.4 MOATBEPKIAIONTNX TCHETHUECKYIO B3aUMOCBSI3b MEX Ty HUMHU
11 YMeHune BbIUUCTATh (IPOBOAUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJIEKYJIIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUECKOI'O 3JIEMEHTA B COEAMHEHUU
11.2 MAaCCOBYIO JIOJIFO BEHIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 [0 YPABHECHHMSAM XUMHUYECKUX DPEAKIMU W HAXOAUTH KOJIMYECTBO
BEIECTBA, 00bEM U MACCy PEareHTOB WJIH MPOIYKTOB PEaKIIUu
12 Bnanenue (3HaHHE OCHOB):
12.1 OCHOBHBIMH ~ METOJaMH  HAay4YHOro  TO3HaHus  (HaOJIOCHHE,
U3MEpEeHHEe, SKCIIEPUMEHT, MOJICIMPOBAHNE) TIPH H3yUYECHUU BEICCTB
U XUMUYCCKUX SBJICHUW; yMeHHe chopMymupoBaTh MpodiIeMy
U TIPEJIJIOKUTD MYyTH €€ PeIICHUs
12.2 Oe3omacHOil pabOThl C XMMHYECKUMHU  BEIIECTBAMHU, XWMUYECKOU
MOCYI0M U J1Ta0OpaTOPHBIM 000PYyI0BaHUEM
12.3 mpaBuIaMu 0€3011aCHOTO OOPAIEHUS C BEIIECTBAMH, UCTIOIH3YEMbIMH
B MMOBCETHEBHOM JKWU3HHM, MPABUJIAMHU TTOBEJICHUS B IEJISIX COEPEKECHUS
310POBbSl U OKPYXKAIOWIEW MNPUPOAHOW CpEIbl, NMOHHUMAaHUE Bpeaa
(OTTacHOCTH) BO3JCUCTBUS Ha JKUBBIE OPTaHW3MBI OIPEICICHHBIX
BEII[ECTB, CIIOCOOOB YMEHBINICHUS W TMPEAOTBPAICHUS UX BPEIHOTO
BO3JICUCTBUS
13 Hannure nmpakTU4ecKuX HABBHIKOB TUIAHUPOBAHUS M OCYIIECTBICHUS

CICAYIOMNX XUMHYCCKHUX SKCIICPUMCHTOB!
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13.1

U3Y4YEHHUE U ONUCaHue (PU3NYECKUX CBOWMCTB BEIECTB; O3HAKOMIICHHE
C  (QusMyeckUMM W XUMHYECKUMHU  SIBJICHUSIMU;  OIIBITHI,
WJUTIOCTPUPYIOIINE MTPU3HAKU TPOTEKAHNUS XUMAYECKUX PEAKIIHI

13.2

HN3yUCHUC croco6oB PasacCiICHUA cMmecen

13.3

MMOJIYUYCHHUC KUCJIOPOda U UBYHCHHUC €TO CBOﬁCTB; IMOJIY4CHHC BOAOpPOaAa
U U3Y4YCHHUC CTO CBOﬁCTB; IMOJIYUYCHHC YTIJICKHCJIOIO Ira3a U U3y4CHUC
cro CBOﬁCTB; IMOJIYUYCHUC aMMHAKa U U3YUCHUC CTO CBOMCTB

13.4

IIPUTOTOBJIECHUE PACTBOPOB C OIPEACICHHOW MAacCOBOM JIOJIEU
PacTBOPEHHOIO BEIIECTBA

13.5

MIPYMEHECHHUE WH]JIUKATOPOB (Jrakmyca, METHJIOpaHKa
u deHondTaenHa) I ONpEeIeNICHUs XapaKTepa Cpelibl B pacTBOpax
KHUCJIOT U MIEJIOYEN

13.6

HCCIICIOBAHUE M OMNUCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
PAa3IMYHBIX KJIACCOB; M3YUYECHHUE B3AUMOAECHCTBUS KUCIOT C METANIAMM,
OKCHJAMHU  METAJUIOB, PAacTBOPUMBIMA H  HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMHU; IIOJy4YEHUE HEPACTBOPHUMBIX OCHOBAHUM;
BBITECHEHHE OJHOIO0 MeTajula JPYrMM W3 pacTBopa COJu;
uccienoBanne amMQpOTEPHBIX CBOMCTB THUAPOKCHIIOB aFOMUHUS
Y LIMHKA

13.7

pellIeHue AKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIACChl
HEOPraHUYECKUX COCIUHCHUI; «INEKTPOIUTHYECKAS
nucconuanusy; «BakHelnme HeMeTalIbl M HMX COCAUHCHHSY,
«Bakaetinme MeTanIbl U X COSIUHEHUS

13.8

XUMHUYECKHE  SKCIEPUMEHTBHI,  WUIIOCTPUPYIOLIME  IpU3HAKU
NPOTEKaHUsI PEaKIMii MOHHOTO OOMEHa; KaueCTBEHHBIC pEaKIuu
Ha MPHUCYTCTBYIOIINE B BOAHBIX PACTBOPAX MOHBI: XJIOPHUA-, OPOMUII-,
wonun-, cynedar-, ¢docdar-, kapOOHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCH]I-UOHBI, KATHOHBI aMMOHWUSI, MarHusi, KaJjbIis, alFOMUAHUS,
kenesa (2+) u xenes3a (3+), meau (2+), nuHKA

14

YwMmenue:

14.1

NPEACTaBIATh pE3YyJbTaThl dAKCIEpUMEHTa B (opMe BBIBOJOB,
J0Ka3aTeNbCTB, TpapUKOB W TaOIMUIl U BBISIBISATH SMIHMPUUYECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBSA3H MEXAY peajibHO HAOII0aEMbIMU XUMHUYECKUMU
SABJICHUSIMU U ITPOLECCAMU, IPOUCXOJAIMMH B MAaKpO- U MUKPOMUDE,
OOBSICHATH MPUYMHBI MHOT000pa3us BELIECTB
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HepequL IJIEMECHTOB COACPKAHUA, IPOBEPACMbBIX HA OCHOBHOM IroCyaapCTBEHHOM
IK3aMEHE 110 XMMHUH

Kon [IpoBepsieMbld AIEMEHT COAEPKAHUS
1 ITepBoHavaIbHBIE XUMUYECKHUE MTOHATHUS
1.1 YucTsle BenecTBa u cMecu. CriocoObl pa3ziesieHus: cMeceit
1.2 ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE HIEMEHTbl. CHUMBOJB XUMUYECKHUX
aneMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA.
1.3 Xumuueckas ¢opmyia. BaaeHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB.
CreneHb OKUCICHUS
1.4 3aKOH MOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OtHOcuTEnbHAs MOJIEKYJIsIpHas Macca. MaccoBast 107 XHMHUYECKOTO
AJIEMEHTA B COCIMHCHUU
1.5 KonuuectBo BemnectBa. Mok, Mossipaas macca. MossipHbIil 00beM ra3os.
B3anmocCBs3b KOTMYECTBA, MACCHI U YUKCIIA CTPYKTYPHBIX €IUHUIL BEIIECTBA
1.6 du3znvecKre U XMMUYECKHUE SIBJICHUs. XUMUYecKasi peakius 1 ee MPU3HAKHU.
3aK0OH COXpaHEHUsI MacChl BEMIECTB. XUMHUYECKUE YPAaBHCHUS
2 [Tepunonnueckuit 3akoH u [lepuoguueckas cucreMa XMUMAYECKUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB
2.1 [Tepnoanueckuii 3akoH. [leprnoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
J.N. Menneneesa. I[lepuoast u rpynmnbel. @U3N4ECKU CMBICIT TOPSIKOBOTO
HOMEpa, HOMEPOB MEPUO/IA U TPYMIIBI DJIEMEHTA
2.2 Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tonbl. Dnektponsl. CTpoeHUE
AJEKTPOHHBIX 000JI0YeK aTOMOB TNEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepunonnueckoii cucremsl .M. Menneneena
2.3 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX
Tpex NEPUOJIOB, KaJIus, KaJIbIIUs (pamuyca aTOMOB,
ANEKTPOOTPULIATENBHOCTH, METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U
UX COCIMHEHUW B COOTBETCTBUU C TMOJIOKEHUEM DJIEMEHTOB B
[Tepuoauueckoii cucTeMe U CTPOEHUEM UX aTOMOB
3 CrtpoeHue BelecTBa
3.1 Xumnueckass cBsa3b. KoBaneHTHas (HOJisipHAs M HEMOJISIPHAsi) CBSI3b.

QHCKTPOOTPI/IHaTGJIBHOCTB XUMHYECKUX dAJIeMEHTOB. HMoHHas CBSI3b.
MerTaunueckas CBs3b
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3.2

Tumbel KpUCTAUIMYECKUX pPEIIeTOK (aToMHas, HOHHAs, MeTajIMdecKas),
3aBHCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTATUIMYECKON PEIIETKU U BU/Ia
XAUMHYECKOU CBA3U

Baxueimme npeacTtaBuTen HEOPraHMYECKUX BemecTB. HeMeramibl u ux
coenHeHnI. MeTaJuibl U UX COEIMHEHUSI

4.1

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX COCAMHEHUI: OKCHUIOB
(coneobOpa3zyroiue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTEepHBIC)
M HecoJieoOpa3yroIre; OCHOBaHUH (IEJI0YH U HEPACTBOPUMBIC OCHOBAHUS),
KUCIOT (KUCIOpOACOAepX alue ¢ OECKUCIOPOJHbIC, OIHOOCHOBHEIC
Y MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)

4.2

OU3NYECKHE U XHMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, ¢pocdopa, yriepoia, KpeMHUs

4.3

duznyeckrue U XMMUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJJIOB: JINTHUA,
HaTpH:, KaJiu, Maraus n KaJIbIiyd, AJIFOMUHMUAA, KEJIe3a.
SJIGKTpOXI/IMI/ILIeCKI/II‘/II paa HaHpH)KCHI/Iﬁ MCTAJIJIOB

4.4

Ou3nMYeCKUe ¢ XAMHUYECKHE CBOMCTBA  BOJIOPOJHBIX  COCIMHEHUU
HEMETAJUIOB: XJIOPOBOIOPO/IA, CEPOBOIOPO/IA, AMMHUAKA

4.5

dusnyeckrue ¥ XUMUYECKHE CBOMCTBA OKCHI0B HemeTauioB: cepol (1V, VI),
azora (II, 1V, V), docdopa (III, V), yrmepona (II, IV), kpemuus (IV).
ITomy4yeHne OKCHI0B HEMETAJIIIOB

4.6

Xumudeckue cBoicTBa okcuaoB: metaiioB |A — A rpynn, nunka, meau
(1) u xxenesa (11, II). [ToryueHne OKCHIIOB METAIIIOB

4.7

XVUMHUUYECKHE CBOMCTBA OCHOBAaHMW ©W  aM(OTEpPHBIX THAPOKCUIOB
(Ha TpuMepe THAPOKCHIOB QIIOMUHMS, >Kene3a, IuHKa). [lomydenue
OCHOBaHUM 1 aM(OTEPHBIX TUAPOKCUIOB

4.8

O6mmue XUMHUYECKHUE CBOWCTBA KHUCJIOT: XJIOPOBOJIOPOJHOM,
CEPOBOJIOPOTHON, CEPHUCTOM, CEPHOM, a30THOH, (hochOopHOI, KPEMHHUEBOI,
yroiapHOM. OcoOble XMMHUYECKHE CBONCTBA KOHIICHTPUPOBAHHON CEpPHOM
Y a30THOU KUCIOT. [loydyenue kuciaor

4.9

OO6mue XuUMHUYEeCKHUEe CBOMCTBA cpeiHuX cotier. [lomyuenue coneit

4.10

[Tonmyuenue, coOupanue, pacrio3HaBaHHE BOJOPOJIA, KHCIOpOIa, aMMHUaKa,
YIIIEKUCIIOTO Ta3a B 1abopaTopuu

411

[TomyyeHne ammMuaka, CEpHOW U a30THOM KHUCJIOT B NMPOMBIILICHHOCTH.
OO61ue crocoObl MOTyYeHUs] METAJLIOB

4.12

I'eneTnueckas CBs3b MCKAY KiJIaCCaMHU HCOPIraHNYCCKHUX COGI{I/IHGHI/Iﬁ

XHUMHYECKHE p€akunu
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denepanbHas padbouas mporpamma | Xumus. 8—9 kimacchl (0a30BbIi YPOBEHB)

5.1

Knaccudpukanus XUMHYECKHX peakuuid MO pPa3iIdyHbIM MpU3HAKAM:
II0 YUCIy M COCTABYy YYAaCTBYIOIIMX B PEAKLUMH BEIIECTB, IO TEILNIOBOMY
3¢ (deKTy, 10 UBMEHEHUIO CTENIEHEW OKUCIICHUS XMMUUECKUX 3JIEMEHTOB

5.2

TemnoBoit 3pheKT XUMUIECKON PEaKIHi, TEPMOXUMUUYECKUE ypaBHEHUS.
DK30- ¥ 3HIOTEPMHUUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHHUS

5.3

OKHCINUTENHLHO-BOCCTAHOBUTEILHBIE pPCaKIHru. Oxucnurenu
u BOCCTAHOBHUTCIIN. Hpoueccm OKHCJICHUA u BOCCTAHOBJICHUS.
SHCKTPOHHLIfI 0ajaHC OKHMCIUTEIHLHO-BOCCTAHOBUTEILHOM pCaKknun

5.4

Teopus  BAEKTPOJUTHUYECKOM  aucconuanuu.  KaThuoHbl,  aHUOHBI.
ONEKTPOJIUTHI U HEINCKTPONUThl. CUIbHBIE W ClaOble SJIEKTPOIUTHI.
Crenenp qucconuanuu

5.5

Peakunu noHHOTO OOMEHA. Y CJIOBUS MPOTEKAHUS peaKIuii HOHHOTO OOMEHa,
TOJIHBIE U COKPAIICHHbIE HOHHBIE YPAaBHEHUSI pEaKIIui

XUMus ¥ OKpy’Karomias cpeaa

6.1

BemecTBa m marepuansl B MOBCEIHEBHOW KXW3HHM 4eloBeKa. besomacHoe
HCIIOJIb30BAaHUE BEILIECTB M XMMHUYECKUX PEaKIHil B 1abopaTopuu U OBITY.
IIepBas MoMoILb PU XUMUYECKUX 0XKOTaxX U OTPABICHUIX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKpYKaromeh cpeabl (KUCIOTHBIE JTOXKIH,
3arps3HEHUE TTOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS
[Ipenenbuas nomyctumas kouueHtparus BemectB (I1K). Pons xumun
B PEIICHUU JKOJIOTHYECKUX MpobJsieM. YcuiaeHrue mapHUKoBoro 3ddexra,
pa3pylIeHHe 030HOBOT'O CJIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUN
B OBITY, MEUIIHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X03sicTBe. [I[puMenenue
METaJUIOB M CIUIaBOB (CTajb, YYIyH, AIOPAJIIOMUHUNA, OpoH3a) B OBITY
W TPOMBIIUIEHHOCTH HMX coeauHeHui. [IoHsTHe 0 KOppo3uu METaioB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKHU YTIAEBOAOPOAOB (YToib, MPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI MX TIepepadoTKu (OCH3WH), KX POJIb B OBITY M MPOMBINIJICHHOCTH

6.5

[lepBoHauaIbHBIE MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSIX
yraepoja (MeTaH, 3TaH, TWJIEH, alleTWJIEH, 3TaHOJI, INIMIEPUH, YKCyCHas
kucnota). [lonarue o 6GMONOrMUecKH Ba)KHBIX BEILIECTBAX: JKHUpax, Oenkax,
yriaeBoAax — M UX POJIU B KU3HU YEIOBEKa

Pacuertsr:

7.1

o (popmysiaM XUMUYECKUX COSTMHECHUN

7.2

Macchl (MaccoBOIA) TOJM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHWYCCKHUM YPAaBHCHUAM
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