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OdenepanpHas pabouasi mporpamMma o ydeOHOMy mpeametry «Xumus» (0a30BbId
ypoBeHb) (mpeaMmerHas o0nacth «EcTecTBEHHO-Hay4YHbIE MPEAMETHD)) BKIIOYAET
MOSICHUTEIBHYIO 3aIUCKY, COACP)KaHUe 00yUEHUS, TFIAHUPYEMBIE PE3yJIbTaThl OCBOCHHSI
MporpaMMbl  TI0 XUMHUHU, TEMATHYECKOE IUTAHHUPOBAaHUE, TepedeHb (Koau(uKaTop)
pacrpenesieHHbIX 0 KjaccaM MpPOBEPSIEMBbIX TPEOOBaHUN K pe3ysibTaTaM OCBOCHUS
OCHOBHOU 00pa30BaTEILHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHUs U 3JIEMEHTOB
comepKaHusl 10 XHMHH, TepedeHb (KoaupukaTop) TPOBEPSAEMBIX TpeOOBaHUN
K pe3yibTaTaM OCBOEHHSI OCHOBHOI 00pa3oBaTENbHOM MPOrpaMMbl OCHOBHOTO OOLIErO
00pa3oBaHUs U PJICMEHTOB COJEPIKAHMSI TI0 XUMUH.

HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1o XUMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 OOpa3oBaHUSI COCTABJICHA
HA OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTellbHON
IporpaMMbl  OCHOBHOTO 001ero ooOpaszoBanusi, mnpeacraBieHHbix B OI'OC 00O,
a TaKke Ha OCHOBE (QejepalibHON paldoueil MporpaMMbl BOCIIMTAHUS U C Y4ETOM
KOHIICTIIIMK TpenojaBaHusi ydeOHOro mnpeamera «XuMUs» B 00pa3oBaTEIbHBIX
opranuzauusx Poccuiickon denepanuu.

[Iporpamma no xumuu pazpaboTaHa C IEIbI0 OKa3aHUS METOJUYECKON MOMOIIIH
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 1o Y4eOHOMY TTPEIMETY .

[Iporpamma 1Mo XMMHUM JaeT MPECTABICHUE O TENIX, 00IIel cTpaTeruy O0y4eHus,
BOCIIUTAHUS W  pa3BUTHS  OOydyalOIMXCA CPEACTBAMU  y4yeOHOTO TpeIMeTa,
yCTaHABJIMBAET  00s3aTebHOE  MPEAMETHOE  COJAEpXKaHUE,  MpeAyCMaTpUBaeT
pacrpeaeneHue ero no KiaccaM u CTpPYKTYpUPOBAHHE T10 pa3ieiaaM U TeEMaM PorpaMMbl
N0 XHUMHH, ONpPEACNSIET KOJIMYECTBEHHbIE U KayeCTBEHHBIE XapaKTEPHUCTUKH
COJICp)KAHUS, PEKOMEHIYEMYIO IMOCIEA0BATEIbHOCTh H3YyUYCHHUS XHUMHUU C YYETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKM y4eOHOTO Tpoliecca,
BO3PACTHBIX OCOOCHHOCTEH O0O0yYarouuxcsi, ONpenesieT BO3MOXXHOCTU TIpeIMeTa
JUTsL peanu3aluyd TpeOOBaHUU K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOU
mporpaMMbl Ha ypPOBHE OCHOBHOTO 00Imero oOpa3oBaHWs, a Takke TpeOOBaHMIA
K pe3yibTaTaM OOydeHHUs XMMHUU Ha YPOBHE IeJiel M3y4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEIILHON JIESITEIbHOCTH 00YYaromIerocsi o OCBOSHUIO y4eOHOTO
COJIEPKAHU.

3HaHWE XHUMHH CIY>)KUT OCHOBOM Juisi  (OPMHUPOBAHUS  MHPOBO33PCHHUS
oOydaromierocs, ero MpeACTaBICHUN 0 MaTepUATHLHOM €IWHCTBE MUPA, BAKHYIO POJIb
UrparoT (GopMuUpyeMble XUMHUEH TMPEICTaBICHUS O B3aWMOIPEBPAIICHUIX JHEPTUU
U 00 DSBOJIONMM BEUIECTB B MPHUPOJIC, O MYTAX pEHICHUs TI00aTbHBIX MPoOJieM
YCTOWUMBOTIO PpPa3BUTHSI YEJIOBEUECTBA — CBIPHEBOW, JHEPrE€TUUYECKOM, IHUIIEBOU
Y DKOJIOTUYECKOM 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenune xumnn:

CIIOCOOCTBYET pean3aIiii BO3MOXHOCTEH JIJIi CaMOpa3BUTHUS W (POPMUPOBAHUS
KyJIbTYPbI TUYHOCTHU, €€ O0IeH U PYHKIIMOHAIBHON IPaMOTHOCTH;



BHOCUT BKJaA B (OpMHpOBAHME MBIIUIEHUS W TBOPYECKUX CIIOCOOHOCTEN
oOydJaronmuxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEIbHOM  y4yeOHOW  J1eaTeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX W MCCIEIOBATEIbCKUX  yYMEHWH,  HEOOXOJUMBIX  Kak
B MTOBCETHEBHOM JKU3HH, TaK U B IPOPECCHOHATIBHON ACSITENbHOCTH;

3HAKOMHUT CO CIENU(DUKON HAyYHOTO MBILIUICHHS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3MVSIA HA E€OUHCTBO IIPUPOJABI M 4YEIOBEKA, SBJLIETCS OTBETCTBEHHBIM 3TAllOM
B (hOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yUYarOIINXCS;

croco6cTByeT OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K MPUPOJIE, K YEJOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOIMYECKOE 0Opa3oBaHUE
oOydJaronuxcs.

JlanHple HampaBiieHHs B OOYYEHMM XWMHH OOECHEYMBAIOTCA CHELU(PUKON
coziepKaHusl yueOHOTO MPEAMETA, KOTOPBIN SIBISIETCS NEAArOrMYeCKU aJalTUPOBAHHBIM
OTpakeHHeM 0a30BOM HAyKH XMMHUU Ha ONPEJEICHHOM 3Talle €€ pa3BUTHUS.

Kypc xumuum Ha ypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs OPHEHTHPOBAH
Ha OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl NEPBOHAYAJIBHBIX MOHATUNH XHMHH, OCHOB
HEOPTaHUYECKOM XHUMHUHU U HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX MOHATHUN OPraHUYECKOU
XUMHH.

CrpykTypa cojlepkaHusi NporpaMmbl IO XUMHUHM c(opMHpOoBaHA Ha OCHOBE
CHUCTEMHOI0 NoAXoAa K ee n3yueHnro. ConepkaHue CKIIAIBIBAECTCS U3 CUCTEMBI IIOHATHI
0 XMMHYECKOM DJIEMEHTE U BEIIECTBE U CHUCTEMBI NOHATUUA O XMMHUYECKOU DPEAKLIHM.
O06e 5TU cHuCTeMBbl CTPYKTYpPHO OpPraHM30BaHbl IO TMPUHLHUITY [OCIEA0BATEILHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX NPEACTABIEHNN PA3HOTO YPOBHSL:

ATOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

[Tepnoanueckoro 3akona [[.11. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUM;

Y4YEHUS O CTPOCHUM aTOMa U XUMHUYECKOU CBA3H;

IPEICTaBICHUN 00 IIEKTPOIUTUYECKON AUCCOIUAIIY BELIECTB B paCTBOpaXx.

TeopeTnueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE HDMIIMPUYECKH IOJYYEHHBIX
Y OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATENBHO OT OHOTO YPOBHS K IPYTrOMY,
BBINOJHAS ~ (QYHKIIMM  OOBSICHEHHWS W  TPOTHO3UPOBAHMS  CBOWMCTB, CTPOCHUS
Y BO3MO>KHOCTEHN PAKTUYECKOTO IPUMEHEHUS U MTOIYYEHHS U3Y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMbl M0 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPE/ICTABICHUS
0 XMMHMYECKOW COCTaBJISIONIEM HAy4YHOM KapTUHBI MHpPA B JIOTUKE €€ CHUCTEMHOU
IPUPOJIBI, IEHHOCTHOTO OTHOLIEHUS! K HAYYHOMY 3HAHUIO M METOJIaM IO3HAHUS B HAYKE.
N3yueHne XuMuu MPOUCXOJUT C MPUBICUCHUEM 3HAHUM U3 paHee U3yUYEeHHbIX YU4EeOHBIX
npeaMeToB: «Okpyxkaromuii Mupy», «buonorus. 5—7 knacce» u «Pusuka. 7 Kiiacey.

[Ipy M3yyeHUM XUMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOU
HayKd Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTHUECKOH JesSTEIbHOCTH
YeloBeKa M KaK OJHOrO0 W3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. 3ajada y4eOHOro
npeiIMeTa COCTOMT B (DOPMUPOBAHUM CUCTEMBI XMMHUYECKHX 3HAHUH — BaKHEUILIUX
($akTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX TMOJOKEHUH, JOCTYMHBIX O00O0OIIeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, A3blKa HAYKH, B MPUOOIIEHUH K HAy4YHBIM METOJIaM



MO3HAHUS TMPH H3YYEHHH BEUIECTB W XUMHUYECKHX peakuuid, B (QOpMUPOBAHUU
U Pa3BUTHM TO3HABATEIHHBIX YMEHMM M UX NPUMEHEHUU B Y4eOHO-IIO3HABATEIbHOU
U yueOHO-HCCIIeIOBATEIbCKON  JESATENbHOCTH, OCBOCHUM TIpaBuil 0O€30MacHOro
oOpallieHus C BEIIeCTBaMU B TOBCETHEBHOM JKU3HHU.

[Ipy wm3ydeHMM XUMHUU Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHHs Ba)KHOE
3HaUYEHUE MPUOOPENH TaKHUe 1eJd, KaK:

dbopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOU JUYHOCTH, rOTOBOM
K C€aMOOOpa3OBaHMIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHUHATUIO pEHICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

HAIpPAaBJIEHHOCTh OOYYEHHUS Ha CHCTEMAaTHYEeCKOe MPHUOOIICHHE OO0y4arouxcs
K CaMOCTOSITENIHOM TO3HABATENbHOW MAEATEIHHOCTH, HAYYHBIM METOJaM MO3HaHWUS,
(OopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

o0ecreueHne yciaoBui, COCOOCTBYIOMIMX MTPHUOOPETEHUIO 00YUYarOIIMMHUCS OIbITa
pa3HOOOpa3HON NeATENbHOCTH, MO3HAHUS W CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTrOYEBBIX KOMITETEHIIMH ), UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE ISl Pa3IMUHbIX BUIOB
JeSITeTbHOCTH,

(dopMupoBanue o0mel pyHKIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJI€ YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOLIEr0 MUPA, UCTIOJIb3YsI
3HaHUA U ONBIT, MOJTYYCHHbIC TMPU H3YUYECHUU XUMUU, NMPUMEHITh WX TMPH PEIICHUU
npo6JieM B IOBCEIHEBHOM JKHU3HU U TPYAOBOH 1€ATEIbHOCTH;

dopMupoBaHrne y O0Oy4arommxcs TYMaHHCTHYECKUX OTHOIICHHHA, MOHUMAaHHS
[IEHHOCTH XHMHMUYECKUX 3HAHUU [UIsI BBIPAOOTKHU 3SKOJOTHYECKH I1eJIeCO00pa3HOro
HOBEJICHUSI B OBITY M TPYAOBOH JESATEIBHOCTH B LIETSAX COXPAHEHHUS CBOETO 3J0POBBS
1 OKpY>KarollIe NPUPOJHOMN CPENBL;

pa3BUTHE MOTHBAIMM K  OOYYEHHMIO, CIOCOOHOCTEM K  CaMOKOHTPOJIO
¥ CaMOBOCIUTAHHMIO HAa OCHOBE YCBOEHUS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY Mpoduiis U HAPaBICHHOCTH JaTbHEHIIEro 00ydeHus.

OO01iee 4yuCIO0 4YacoB, PEKOMEHJOBAHHBIX ISl M3Y4YeHUs] XuUMUU, — 136 4acos:
B 8 kJacce — 68 yacoB (2 4aca B HeJENI0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COILEPKAHUE OBYUEHMUSA
8 KVIACC

IlepBoHayabHbIe XUMHYECKHE TOHSATHUS

[Ipenmer xumuu. Pojb XMMHUM B KU3HU YEIOBEKAa. XUMHUA B cUCTEME Hayk. Tena
U BelecTBa. @uU3n4YecKue CBOMCTBA BEIIECTB. ATperaTHoe cocTosiHueE BeniecTB. [loHsTue
0 MeToJax Io3HaHus B xuMHH. Uucteie BemectBa M cMmecd. CrnocoObl paszjencHus
CMeceH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3JIEMEHThl. CHMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocThie U CI0KHbBIE BELECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass ¢opmyna. BajaeHTHOCTH aTOMOB XHMHMUYECKUX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BellecTB. OTHoOcUTENIbHAsd aToMHas wmacca. OTHoOcHTEIbHas
MOJIEKYJIsIpHas Macca. MaccoBasi J0JIs1 XMMUUYECKOTO JIEMEHTa B COCTMHEHUH.

KonuyectBo BeniectBa. Mosbs. MossipHas macca. B3auMocBsI3b KOJTMYECTBA, MACChI
W 4YHWClia CTPYKTYPHBIX €AWHUIl BemlecTBa. PacyeTsl 1o (dopMynamM XUMHUYECKUX
COCTUHEHU.

DU3NYECKHUE U XUMUUYECKUE SIBJICHUA. XUMHUYECKasl pEaKlMs U €€ MPU3HAKU. 3aKOH
COXpaHEHHSI MacChl BEIIECTB. XUMHUYECKHE ypaBHEeHUs. Kiaccudukarus XUMAYECKUX
peakiuii (CoeTMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHS, OOMEHA).

Xumuueckuil IKCnepuUMeHm:

3HAKOMCTBO C XHUMHYECKOW TIOCYIOM, MpaBujaMu paboTel B JlabopaTopuu
U TpueMamMu oOpaiieHus ¢ JabopaTOpHBIM OO0OpYAOBaHUEM, M3YyUYCHHE U OMHCAHUE
(bU3UIECKUX CBOMCTB 0Opa3IiOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE (PU3UICCKUX
(T1aBieHUE BOCKA, TasTHUE JIbJIa, paCTUpPaHUE caxapa B CTYNKe, KUTIEHUE U KOHACHCAIUS
BOABI) M XHMHYECKHMX (TOpEHHE CBEUM, TPOKAIMBAHWE METHOW MPOBOJIOKH,
B3aMMOJICUCTBHE MeJla C KUCJIOTOM) SIBJICHUM, HAOJIOJEHWE M OINKCAHUE TMPU3HAKOB
NPOTEKAaHUs] XUMHUUYECKUX peakiui (pas3lioKEeHHe caxapa, B3auMOJCHCTBUE CEpHOMU
KHUCIIOTBHI C XJiopugoMm Oapusi, paznoxenue runpokcuga memu (II) mpu nHarpeBanuu,
B3aUMOJIEHCTBHE Kefe3a ¢ pacTBopoM coiii meau (II), uzydenue cnocoOoB paszjeneHus
cMecedd (Cc TIOMOIIBIO MarHuTa, (UIBTPOBAaHWE, BBIIAPUBAHWEG, JUCTUJUISIINS,
xpoMmarorpadusi), TPOBEJACHUE OYNUCTKUA MMOBAPEHHOW COJM, HAOIIOICHUE U OMUCAHUE
pPEe3ybTaTOB TIPOBENICHUS OIbBITA, WJUTFOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacChl,
co3JaHue MoJieNell MoJIeKy (IIapOCTEPKHEBBIX).

Baxuelue npeacTaBuTe M HEOPraHMYeCKMX BellecTB

Bozayx — cmech razos. CoctaB Bo3ayxa. Kucinopo — 35eMeHT 1 mpocToe BEIeCTBO.
Haxoxnenue kucimopoga B mpupojne, GU3NYECKue M XUMHUYECKHE CBOMCTBA (pEaKiuu
ropenusi). Oxcunel. Ilpumenenue kucmopoga. CrnocoObl TMOMYYEHUS KHCIOpOja
B JabopaTtopuu M TpOMbIIUIEHHOCTH. KpyroBopor kuciopona B mpupoge. O30H —
aJIIOTpoIHas MoAUGUKAIUSA KUCIOpOoaa.



TemnoBoii 3¢ (eKT XUMHUECKON peakluy, TEPMOXUMUYECKUE YPaBHEHHs, IK30-
U DSHJIOTEPMHUYECKHE peakluuu. TOIIMBO: yrojib U METaH. 3arps3HEHUE BO3/yXa,
YCUJIEHUE TAPHUKOBOTO 3(PdeKTa, pa3pyiieHrue 030HOBOTO CIIOSI.

Bonopon — snemeHT U mpoctoe BemiectBo. HaxoxkaeHue Boaopoda B IPHUPOJIE,
du3nUecKkne U XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI moiy4deHus. KucaoTs
U COJIH.

MousipHbIil 00BbEM ra3oB. PacyeTsl 10 XUMUYECKUM YPaBHEHHSM.

dusnyeckue cBoMcTBa BOJbl. Boma kak pactBoputelnb. PactBopsl. Hackiennbie
Y HEHACBIILIEHHBIE PACTBOPHL. PacCTBOPMMOCTB BEHIECTB B BOJIe. MaccoBast A0JIs1 BELIECTBA
B pacTBope. XuMuueckue cBoicTBa Bojbl. OcHoBaHus. Poib pacTBOpOB B mpupoje
U B KU3HM 4YesnoBeka. KpyroBopoT BOJbI B HpHUpOJE. 3arpsi3HEHUE MPUPOIHBIX BO/I.
OxpaHa ¥ O4YHCTKA NPUPOJHBIX BOJI.

Knaccudukanus Heopranmueckux coenuHenuil. Oxcunpl.  Knaccuduxanus
OKCH/JIOB: coJieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe)
1 HecosieoOpasyromue. Homenknarypa okcuaoB. Ousndyeckre U XMMUYECKUE CBOMCTBA
okcuaoB. [lomyueHne OKCuIoB.

OcnoBanus. Knaccudukaius ocHOBaHUM: IIEIOYH U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHuil. Du3WUEeCKHE W XUMHUYECKHE CBOMCTBAa OCHOBAHUM.
[TomyyeHne OCHOBaHUM.

Kucnorel. Krnaccuduxamus xucnor. Homenkmarypa kucnor. dusmyeckue
Y XUMUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTaiuioB H.H. bekerona. [lonyuenue
KHCJIOT.

Comu. Homenkiarypa coneil.

du3nyecKkne M XUMHYECKHE CBOMCTBa cotiel. IlosrydyeHue coien.

['eneTnyeckas CBsI3b MEXKIY KJIIACCAMHU HEOPTAHUYECKUX COCITMHEHUN.

Xumuueckuil skcnepumenm:

KaueCTBEHHOE OIPEACIICHUE COJEPKAHMUSI KHUCIOpPOJa B BO3AyXe, MOJy4YEHUE,
coOupanue, pacrmo3HaBaHWE W HW3Yy4YEHHWE CBOWCTB KHUCIOpOAa, HaOI0/IeHne
B3aUMOJICHCTBHS BEIIECTB C KHUCIOPOJOM M YCJIIOBHUS BO3HUKHOBEHHMS U MPEKPaIICHUS
ropenus (Tokapa), 03HaKOMJICHHE C 0OpaslaMu OKCHJIOB U OMHCAaHUE MX CBOWCTB,
noJiydeHue, coOMpaHue, pacro3HaBaHWE M HW3YYEHHE CBOMCTB BOJOpojia (FOpEeHHE),
B3auMojielicTBie Bojopoaa ¢ okcuaoM Meau (II) (BO3MOXKHO HCMOJBb30BaHUE
BUJICOMATEPUATIOB), HAOIIOJeHUE OOpa3IOB BEMIECTB KOJWYECTBOM 1  MOIb,
UCCIIeIOBaHUE OCOOCHHOCTEH PacTBOPEHHUSI BEIIECTB C Pa3IMUYHOM PACTBOPUMOCTBIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEACICHHON MAaCCOBOM J10JIEM paCTBOPEHHOTO BEIIECTBA,
B3aUMOJICHCTBHUE BOJBI C METaJUIaMU (HATPUEM U KaJIbLIKEM) (BO3MOXHO HCIOJIb30BAaHHE
BUJICOMATEPUAIIOB), HUCCIEIOBAHUE OOpPa3llOB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIIOJICHUE M3MEHEHUS OKPACKW HWHIUKATOPOB B PAcTBOpax KHCIOT
U 1IEJI0YeH, M3y4eHHe B3auMoiecTBrs okcuaa meau (I1) ¢ pacTBOpoM cepHOM KUCTIOTHI,
KUCJIOT C METajulaMH, peakUuMid HeWTpanu3aluu, M[NOJy4eHUEe HEPACTBOPUMBIX
OCHOBAHUI, BBITECHEHUE OJIHOTO MeETalla JAPYIMM M3 pPacTBOpa COJIM, PEIICHHE



AKCIIEPUMEHTAIBHBIX 3a1a4d 10 TeMe «BaxHeWlne KiIacChl HEOPraHHMYeCKUX
COCIMHEHUI.

IMepuoanueckuid 3akoH U Ilepuoamuyeckass cucreMa XUMHYECKHX 3JIEMEHTOB
A.A. MengeneeBa. CtpoeHue aToMoB. XuMHUYecKass CBA3b. OQKHCIUTEIBLHO-
BOCCTAHOBHUTEJIbHbIC PEAKIIUN

[lepBble MOMBITKU KJIACCU(UKAIMN XUMUYECKUX 3eMeHTOB. [loHsTHE O rpymmax
CXOJTHBIX AJIEMEHTOB (IIEJIOYHBIEC U IET0YHO3EMETbHBIE METAILIIbI, TAJIOT€HbI, UHEPTHHIC
rasbl). DJIIEMEHTbI, KOTOpPbIE 00pa3yroT aMGOTEPHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckass cucTeMa XHUMHUYECKHX DJIEMEHTOB
J.1. MenneneeBa. KoporkonepuoaHas u niauHHotepruoaHas ¢opmel [leproanueckoit
cucteMsbl xuMuudeckux 35eMeHToB .M. Menneneesa. [lepuoapl u rpynmbl. @u3ndecKkuit
CMBICII IOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIBI SJIEMEHTA.

Crpoenue aromoB. CocTtaB aroMHbiX siaep. M3otombl. OnekTponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKUX 3JIeMeHTOB [lepuoandeckoit
cucrembl JI.MI. Menneneea. XapakTepuCTHKa XHMHYECKOTO 3JJEMEHTa II0 €ro
nonoxeHuro B [lepuognueckon cucreme /.M. Meneneesa.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJdyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWMCTB MO TpynnaM M MepuojaM. 3HAYCHHE
IIepuonnyeckoro 3akoHa u IleppoanMdeckor CHCTEMBI XMMHUYECKHUX 3JIEMEHTOB
JUISL pa3BUTHUSA HayKu U npakTuku. /.M. MeneneeB — yueHbIi U rpaK1aHuH.

Xumuyeckass  cBsizb. KoBanenTHas (mossipHass W HEMOJIApHAsl)  CBSI3b.
DIIEKTPOOTPULATETBHOCTh XUMUYECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKHCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iponecchbl
OKHCJIEHUS U BOCCTAHOBIICHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckui IKCnepumenm:

U3y4eHHe oOpasloB BEIIECTB METAJIOB W HEMETa/NIOB, B3aMMOJICHCTBUC
TUJIpPOKCHAAa LIMHKA C pacTBOpaMHM KHCJIOT U IIEJIOYeid, NPOBEICHUE OIbITOB,
WJUTFOCTPUPYIOITUX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakluili (TOpeHHe,
PEAKLINM Pa3JIOKEHUS, COSTUHEHUS ).

Meosicnpeomemuvie cesi3u

Peanuzanust MeXnpeAMETHBIX CBSI3€H NpU M3YYEHMH XUMHUM B 8 Kiacce
OCYIIIECTBIISIETCS YepPe3 UCIIOH30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK
W TIOHSITHH, SIBJSFOIIUXCS CHUCTEMHBIMH JUISI OTACIBHBIX MPEAMETOB E€CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MMOHSATHS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHUs, 3aKOH,
aHajgu3, CHHTE3, KIacCU(UKAIUS, IePUOINYHOCTh, HAOIIOJEHUE, SKCIECPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

®dusuka: MaTepusi, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, UOH, HYKJIHWJ, HU30TOIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, OJJICKTPUYECKUN 3apsij, BEIIECTBO, TeEJIO, O0BEM,
arperaTHOE COCTOSTHHE BEIIECTBA, a3, (M3MUYECKHE BEIWYMHBI, CIUHUIBI U3MEPCHUS,
KOCMOC, IJIaHETHI, 3Be3/b1, COJIHIIE.



buonorus: hotocuntes, qpixanue, onocdepa.
['eorpadus: aTmocdepa, ruapochepa, MHHEPATIbl, TOPHBIC IMOPOJBI, TOJIC3HBIC
HCKOIIaeMbI€, TOTUIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XUuMHYeCKas peaKkuus

Ileppogmueckuinn 3akoH. Ilepuonnueckas cucreMa XHUMHUYECKHX JJIEMEHTOB
JI.. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B W3MEHECHHHM CBOMCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX IMEPHOJOB, KAIMS, KaJbLUS U UX COCIUHEHUU
B COOTBETCTBUH C MOJIOKEHUEM DJIEMEHTOB B lleproindeckor CUCTEME U CTPOCHUEM KX
aTOMOB.

CtpoeHue BenecTBa: BUbl XUMHUYECKOW CBSI3U. THUIIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PEMIETKH UM BHUIA
XUMHUYECKOU CBS3H.

Knaccudukanuss m HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB. XHUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCALIMXCS K PA3JIMYHBIM KJIaCCaAM HEOPraHUYECKUX COCTMHEHU,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus  XUMHUYECKHX  pEaKIMid MO  pa3IMYHBIM  MpU3HAKAM
(o yucny U COCTaBYy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PQeKTy,
0 WM3MEHEHHUIO CTETECHEW OKHCICHUS XUMHUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH,
[0 YY4acTHIO KaTajau3aTtopa). DK30- U SHJIOTEPMUUYECKUE PEAKIMU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[lonsitTue o0 ckopocTu XUMHUYECKOW peakruu. [loHsrue 00 00paTUMBIX
U HEOOpaTUMBIX XUMHUYECKUX peakuusx. [IoHsTHEe O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakuusax. Ilomstme o karanuse. IloHstne O XUMHYECKOM  PaBHOBECHH.
@akTOpHl, BIUAIOIINE HA CKOPOCTh XUMMUUYECKON PEAKLIMU U MOJIOKEHUE XUMUYECKOTO
PaBHOBECHS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC peaxkuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIHHOU peakinu. CoCcTaBieHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHBIX PEAKIUI C UCIOIB30BaHUEM METO/1a AJIEKTPOHHOIO OajaHca.

Teopus 3JIEKTPOIUTAYECKON IUCCOUMALMU. DJIEKTPOJUTHI W HEIJIECKTPOJIUTHI.
Katuonbl, aHuOHBI. MeEXaHM3M JUCCOIMALIMM BEUIECTB C PA3JIMYHBIMUA BHAAMU
xuMuueckoi cBsa3u. CreneHp auccornuanuu. CUabHbIE U C1a0ble dJIEKTPOIUTHI.

Peakuuu woHHOro oOMeHa. YCJIOBHUS MPOTEKAHHUS pPEaKIUMii MOHHOTO OOMEHa,
MOJIHBIE ¥ COKpAIllCHHbIE NOHHBIE ypaBHEHUs peakinii. CBOMCTBa KUCIOT, OCHOBAHUM
U coJiel B CBETE MPEJICTABICHUN 00 3JIEKTPOJUTUYECKON aucconuanuu. KauecTBeHHbIe
peakunu Ha UoHbIL. [IoHSATHE O THIPOIN3E COJIEH.

Xumuyeckuil SKchepumeHnm:
O3HAKOMJIEHUE C MOJENSAMU KPHUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB U HEMeTaoB (TpaduTa U ammasa), CJIOXKHBIX BELIECTB (XJIOpHIa



HATpHsl), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKLMHU OT BO3IEUCTBUS
paznuUYHBIX (DAKTOPOB, HCCIEAOBAHHE DIIEKTPOIMPOBOJHOCTH PACTBOPOB BEILECTB,
npolecca JUCCOLMAIMKM  KHUCIOT, Imejloueid W cojied (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMATEPHUAIIOB), MPOBEIECHNUE OMNBITOB, WJUIIOCTPUPYIOUIUX MPU3HAKUA MPOTEKAHUS
peakiuii HoHHOTo oOMeHa (00pa3oBaHKE OCajKa, BhIJEICHUE Ta3a, 00pa30BaHKE BOJIbI),
ONBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN
(ropeHue, peaklMy pa3NOKEHUsS, COCAUHEHUS), PACIHO3HABAHME HEOPTaHUYECKUX
BEILIECTB C MOMOIIBbIO KAYECTBEHHBIX PEAKIIUNA HA UOHBI, PEHIEHUE DKCIIEPUMEHTATbHBIX
3a1ad.

Hemeranibl 1 UX coeiMHEHUsI

OO01as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
cTerneHu okuciieHus. CTpoeHue u PU3nYecKre CBOMCTBA IPOCTHIX BEIIECTB — FAJIOT€HOB.
XVUMHYECKHE CBOMCTBa Ha NpUMeEpe XJopa (B3aUMOACICTBUE C METaJIaMH,
HeMeTaJIaMHy, 1iesnodyaMu). XinopoBoaopoa. ConsiHast KUCIIOTa, XUMHUYECKHUE CBOICTBA,
IIOJIyYEHHE, TPUMEHEHHE. J[eMCTBHE XJIOpa U XJIOPOBOAOPOJA HA OPraHU3M YEIOBEKA.
Baxknelimue XJI0pUabl U UX HAXO0KACHUE B IPUPOJIE.

Oo0mas xapakTepucTtika 31eMeHTOB VIA-rpynmnbsl. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHMSL.

Crpoenne U (pU3MYECKHE CBOICTBA MPOCTHIX BELIECTB — KHUCIOPOJA M CEpHI.
AnnorponHble MOAU(UKAIMU KHCIOpPOJAa W Cepbl. XUMHUYECKHE CBOMCTBA CEpHI.
CepoBoniopoJl, cTpoeHHE, (U3NYECKHUE M XUMHYECKHE CBOMCTBa. OKCHIABI CEepbl Kak
MPEACTABUTENN KHUCIOTHBIX OKCHAOB. CepHasl KUCIOTa, (PU3MYECKHe U XUMHUYECKUE
CBOMCTBa (00IIME KaK MPECTABUTENS Kilacca KUCIOT U crenuduyueckue). XuMUYeCKue
peakuuy, Jiexalliue B OCHOBE MPOMBIIIJIEHHOTO CIoco0a MOTy4YeHHUs] CEpHOM KUCIIOTHI.
[Tpumenenue. Conu CEpHOM KHUCIOTHI, KauyeCTBEHHAs peakius Ha CyJb(aT-UoH.
Haxoxnenune ceppl M €€ COCAMHEHUWW B Mpupoae. XHUMHYECKOE 3arpsA3HEHUE
OKpPYXaIoIlEed Cpeibl COCTUHEHUAMH Cephbl (KUCIOTHBIE O], 3arpsi3HEHHUE BO3yXa
¥ BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPALLEHHUSL.

O6mas xapakrepuctuka 31ieMeHTOB VA-rpyniibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIICHHUS.

A30oT, pacmpocTpaHeHue B Tpupojae, (U3MYECKUEe W XUMHUYECKHE CBOICTBA.
KpyroBopot a3zota B mpupone. AMMuak, ero (pu3nueckue M XUMHUYECKHE CBOMCTBA,
NOJIyYeHHE u MIPUMEHEHUE. Conu aMMOHWUS, 170'¢ busznueckue
U XMMHYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHasl peakiysi Ha MOHbI aMMOHHS.
A3OTHas KUCJOTa, €€ MOoJlydeHue, PU3NYecKue M XMMHUYEeCKUe CBOMcTBa (0OmIHe Kak
IpeICcTaBUTENs Kilacca KUCIOT U cneruduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHMA B KauecTBE MMHEpAIbHbIX YyI0OpeHHil. XHUMHUECKOe 3arpsi3HeHue
OKpYXalolllel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOK[IU, 3arpsi3HEHUE BO3/1yXa,
MOYBBI U BOJIOEMOB).

®dochop, amtorponHsie Moaudbuxkanuu docdopa, PuznUecKkue M XUMHUUYECKHUE
cBoiictBa. Oxcua ¢ochopa (V) u dochopnas kucinora, Qpuanyeckue U XUMUYECKHE
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cBoiicTBa, moaydeHue. Vcmonp3oBanue ¢GocharoB B KAueCTBE MHHEPATbHBIX
yI00peHU.

O6mas xapakTepuctuka 31aemMeHToB [V A-rpynmnbel. OcoOEHHOCTH CTPOSHUS aTOMOB,
XapaKTEPHbIC CTENICHU OKUCIICHHUS.

VYriepona, annoTpornHbeie MOauGUKAIIUU, paclipoCTpaHEHUE B IPUpoOe, pusnyeckue
U XUMUYecKkue cBoiicTBa. AncopOuusa. Kpyrosopor yriepona B mpupoge. OKcHibl
yraepona, ux (U3NIeCKue U XUMUYECKHE CBOMCTBA, ACHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJlyueHWE M TMPUMEHEHHE. ODKOJIOTUYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), runoresa 1io0GaabHOrO MOTEIJICHUS KiIUMaTa, MapHUKOBBIM 3(PQEKT.
VYronpHas KUCIOTa U €€ CONU, UX (U3NYECKHUE U XMMUYECKUE CBOMCTBA, MOJyYEHUE
u npuMmeHenue. KauecTBeHHas peakuus Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUITMHE, TPOMBITINICHHOCTH M CEIbCKOM XO3SMCTRBE.

[TepBoHavyasIbHBIE TIOHATHS 00 OPTaHMYECKHX BEMIECTBAX KaK O COCAMHCHHIX
yriaepoja (MeTaH, dTaH, ITHJICH, alleTUJICH, STaHOJI, TJIMIEPUH, YKCYCHas KHUCIOTa).
[TpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB (YTOJb, IPUPOIHBINA a3, HEPTH), MPOAYKTH X
nepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.

[ToHsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaAX, OCNIKaX, YIJIEBOJIaX — U UX
pOJIM B KU3HM 4YelioBeKa. MaTepualibHOe €IMHCTBO OPTaHUYECKHX M HEOPTaHUYECKUX
COCIMHEHU.

Kpemnuii, ero ¢pusudeckne u XUMHUYECKHUE CBOMCTBA, MOJYyYEHHUE U TPUMEHECHHE.
Coenunenusi kpemuus B npupoje. Oo6mue npeacrtasieHus o6 okcuae kpemuus (IV)
U KpeMHueBoi kucinore. CuiMkaThl, WX HCIOJb30BAaHUE B OBITY, MEIUIIUHE,
IPOMBIIIICHHOCTH. BaskHeIme CTponTeIbHbIe MaTEPHAIIBI: KEPAMHUKa, CTEKJIO, IIEMEHT,
O0etoH, xene300eToH. [IpobOseMbl 0€30MACHOIO  HCMOJIB30BAHUS  CTPOMUTENBbHBIX
MaTEpHUAaJIOB B MOBCETHEBHON KU3HHU.

Xumuueckuu sKCnepumenm:

U3y4eHHe OOpa3Il0B HEOPTaHUYECKUX BEIIESCTB, CBOMCTB COJITHOM KHCJIOTHI,
IPOBEJCHHE KAUECTBEHHBIX pEaKlMi Ha XJIOPHUI-UOHBI M HAONIOIEHHWE NPU3HAKOB HUX
OPOTEKaHMs, OMBITHI, OTpa)karolue (PU3NYECKUEe U XUMHYECKHUE CBOWCTBA TaJIOT€HOB
U HUX COEOUHEHUN (BO3MOXKHO HCIIOJIb30BAHHE BHIECOMATEPHUATIOB), O3HAKOMIICHHE
c oOpasmamMu XJIOpUAOB (TaJOreHUIOB), O3HAKOMJICHHME C O0Opas3liaMH Cepbl U €e
COEIMHEHUSIMU (BO3MOYKHO MCIOJIb30BAaHUE BUEOMATEPUAIOB), HAOIIOIEHHE TTpoLiecca
oOyTIMBaHMs caxapa MoJl ICUCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KUCIIOTHI, U3yUCHUE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHOW KHUCIOTHI, MPOBEACHUE KAue€CTBEHHOMU
peakuuu Ha cyib(arT-uOH U HaONIOEHHE NMpHU3HAKa €€ MPOTEKAHUs, O3HAKOMJICHHE
¢ (¢u3MYeCKUMU CBOWCTBaMHM a30Ta, ¢ochopa U HUX COEAUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJAEOMATEPHUAIOB), oOpa3liaMu a30THBIX U (pocopHBIX ynoOpeHui,
noJiyueHue, coOupaHue, pacro3HaBaHHE M M3y4€HUE CBOICTB aMMHUaka, MPOBEICHUE
KayeCTBEHHBIX pEakUuil Ha MOH aMMOHHUA U (ocaT-uOH M U3yYEHHUE MPU3HAKOB HUX
IIPOTEKAHUSA, B3aWMOJCHUCTBUE KOHLUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO HCIIOJIB30BAHUE BUJIEOMATEPHAIIOB), U3YUEHUE MOJIENEH KPUCTATUIMYECKUX
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pemeTok anMaza, rpadura, QyIepeHa, O3HAKOMIICHHE C IPOIECCOM aIcopOnuu
PacTBOPEHHBIX BEINECCTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOTrasa,
HOJy4YeHUE, COOMpaHWe, paclo3HaBaHWE W H3YYCHHE CBOWCTB YIJICKHCIOrO Tasa,
MIPOBEJICHUE KAUeCTBEHHBIX pEakIMii Ha KapOOHAT W CHJIMKAT-UOHBI M HW3yYCHUE
NPU3HAKOB WX  NPOTCKaHMs, O3HAKOMIICHHE C  MPOAYKIMEH  CHIIMKATHOW
MIPOMBIIIJICHHOCTH, PEIICHUE SKCIICPUMCHTAIBHBIX 3aJad Mo TeMe «BaxHelme
HEMETAaJUIBI U MX COCTUHCHHUSI.

MeTaiibl M X COeIMHEHUS

OO6mas XxapakTepuCTUKa XUMHYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHMHM HX

nonoxxenus B Ilepuogmueckont cucreme xumuyeckux anemeHToB .M. MenneneeBa u

cTpoeHusi atoMoB. CTpoeHHME MeTauioB. MeTalumnueckas CBsI3b M METaJUIM4ecKas
KPUCTAUIMYECKAs PpEIICTKA. DJEKTPOXMMHYECKUM Ppsii  HANpSKEHUM METaslIoB.
du3nyecKue U XMMUYECKHUE CBOMCTBA MeTAJIOB. OO0I11I1e CTTIOCOOBI MOTYyUEeHUS METAJLIOB.
[ToHsTHE O KOPPO3UK METANIOB, OCHOBHBIEC CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CrijiaBbl
(cTanp, 4yTyH, TIOPAUTIOMUHHHN, OpOH3a) U UX IPUMEHEHHE B OBITY M IIPOMBIIIJICHHOCTH.

[[lenounble MeTawIbl: TOJNOXKEHUE B lleproauyeckol CHCTEME XHUMHYECKHUX
anemenToB J[.M. MeHneneea, CTpoeHME HMX aTOMOB, HAXOXICHHUE B MPUPOJE.
du3MUeCKUe M XUMHYECKME CBOWCTBa (Ha mnpumepe HaTpusi W Kaiusi). OKcubl
Y TUJIPOKCUBI HATPUA U Kains. [[puMeHeHne MEeT0YHbIX METAIIOB U UX COCIMHEHUM.

[IlemoyHO3EMENBHBIE METAIUIBI MATHUI U KaJbIUU: MOJIo)KeHUue B [lepuoanyeckon
cucreme xumuueckux 3meMeHToB .M. MenaeneeBa, CTpO€HUE UX AaTOMOB, HaXOKJICHUE
B npupoje. PU3nuecKkue U XUMUYECKHE CBOMCTBA MarHus M Kaiblusg. Baxneumue
COCIMHEHUS KalbIUs (OKCHI, THIPOKCHI, coju). JKecTKOCTh BOABI M CHOCOOBI €¢
YCTpPaHEHHS.

AJIFOMUHUA: TIOJI0)KeHUE B lleproanveckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB
JI.. MenneneeBa, CTpOCHME aroma, HAXOXAEHUWE B mpupoge. DPusmyeckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA U TUIPOKCUJIA
AJIFOMUHUSL.

Kenezo: nonoxenne B Ileppuonuyeckord CHUCTEME XHUMHUYECKUX DJIEMEHTOB
.. Menneneea, CTpOCHME aroMa, HAxXOXIcHUWE B Tmpupoae. Duszndeckue
U XUMUYECKHUE CBOMCTBA jkene3a. OKcubl, TuIpoKCcuabl U conu xenesa (II) u kenesza
(IIT), ux coctas, CBOWCTBA U MOTYYEHUE.

Xumuueckuii IKCnepumenm:

03HaKOMJIEHUE C 00pa3llaMu METaJUIOB U CILJIABOB, UX (M3UYECKUMHU CBONCTBAMH,
M3yYECHHE  pe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIOJIb30BAaHHE
BHJICOMATEPHUAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHAA KAJIbIMSA U HATPUS C BOJAOU
(BO3MO’KHO HCTIOJB30BAaHUE BUICOMATEPUATIORB), UCCIIEAOBAHNE CBOMCTB KECTKOM BOJIBI,
MpoIecca TOPEHUsI JKele3a B KUCI0po/ie (BOZMOKHO UCIIOIb30BaHUE BUIEOMATEPUATIOB),
MPU3HAKOB IPOTEKAHUS KAUECTBEHHBIX PEaKIMii Ha MOHBI (MarHusl, KJIbIUS, AJTFOMUAHUS,
nuHka, xeneza (II) u xenesa (III), menu (1I), HaGmroeHWE W OMHMCaHUE MPOIECCOB
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OKpallBaHWA INIAMCHHU MOHAMHW HATPU, KAJIWA U KaJIbIUA (BOBMO)KHO HCIIOJIb30BaHUC
BI/II[COMaTepI/IaJIOB), HCCICA0OBAHUC aM(bOTCpHI)IX CBOICTB I'mApoKCuIa aJIIOMUHUA
I'MApOKCHUIa IIHWHKA, PCHICHHUC OJKCIICPHUMCHTAJIBHBIX 3aJa4 II0 TCMC «Baxneime
MECTAJIJIbl U UX COCAUHCHUS).

XuMHS ¥ OKpYKaoLIas cpeaa

BemecTtBa u Marepuansl B IIOBCEAHEBHOW JKM3HHM 4YelOBeKa. besomacHoe
UCIIOJb30BAaHUE BEIIECTB M XHUMHUYECKHMX peakuuid B ObiTy. IlepBas nomomipb
PU XUMHUYECKHUX OXKOTaX U OTPaBJICHUSX.

XHUMHUYECKOE 3arps3HEHHE OKpyKaromlel cpeasl (mpelnenbHas AOMyCTUMAas
KoHIleHTparus BeulecTB (nanee — I[I/IK). Ponbp Xxumum B pelIeHHMH HSKOJIOTMUYECKHUX
poOIIEM.

Xumuueckutl SKCnepuMenm.
u3ydeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBBI METaUIOB, TOJMMEpPHBIC
MaTepuarbl).

Mesicnpeomemuvle ces3u

Peanuzanus MeXNpeaMETHBIX CBA3€H MpU HU3YYEHUHM XUMHUM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOIH30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK
U TIOHSATUH, SBJISIIONIMXCS CUCTEMHBIMH ISl OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO ITUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TCOPHS,
aHaluM3, CHUHTE3, KiacCU(UKAIMs, TEePUOJAUUYHOCTh, HAOIIO/IEHUEe, JKCIIEPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICb, SBIICHHUE, MAPHUKOBBIA 3(PQPEKT, TEXHOIOTHS,
MaTepUalbl.

®duzuka: martepusi, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, WMOH, HYKJIHJ], WU30TOIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, dJACKTPUUCCKUN 3aps]l, TIPOBOIHUKH, MOJYIPOBOTHUKH,
TUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TE€NI0, 00HEM, arperaTHOe COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTh, KPHUCTAUTMUECKas peIIeTKa, CIUIaBbl, (Qu3ndeckue
BEJIMYUHBI, €AUHUIBI HU3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIbI,
ConHue.

buonorusa: ¢dorocunTes, apixanume, Ouochepa, sKOcHUCTEMa, MHUHEpAIbHBIC
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPODJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE MOPOJBI, MOJE3HBIE
HCKOIIaeMbIE, TOTIIMBO, BOJHBIC PECYPCHI.
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INNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITIPOI'PAMMBI 10 XUMHUN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

N3yyeHne XUMUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HaIpaBJIEHO
Ha JOCTHXXEHHE OOYyYaIOIUMUCS JUYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX
pe3yIbTaTOB OCBOCHUS Y4eOHOTO MpEeaIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHSI IPOrPaMMbI OCHOBHOTO OOIIETO 00pa30BaHMsI
JOCTUTAIOTCSI B XOJ¢ OOydYeHHs XUMHUH B EIUHCTBE Y4YEOHOH W BOCHHUTATEIHHOU
JESTETLHOCTH B COOTBETCTBHUH C TPATUIIMOHHBIMH POCCUHCKIUMH COIMOKYIBTYPHBIMU U
JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOIIECTBE MTpaBUIaMU U HOPMaMU
MOBE/ICHUS M CITIOCOOCTBYIOT IIPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COLIMATTN3AIIUU
oOyyJaroumxcsi.

JInaHOCTHBIE PE3YJIbTATHI OTpaxaroT TOTOBHOCTH oOy4Jaronmxcs
PYKOBOJICTBOBATBCSI CUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMM U PacCIIUpPEHUE
OTbITa JACSATEIHHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMA:

LEHHOCTHOTO OTHOIIEHHMSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAyyHOMY HACIEOUIO, IIOHUMAaHUs 3HA4YEHHs XHMMHUYECKOW HAayKH B JKU3HHU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTU BIIAJETh JOCTOBEPHOM HH(OpManuen
O TMEpENOBBIX JOCTMKEHUSAX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOro0 BOCIMTAHMA:

IPEICTABIICHNS O COLMAIBHBIX HOPMAaxX W MPABHUJIAX MEKJINYHOCTHBIX OTHOLIEHUMN
B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yueOHO-
UCCJIEI0BATENbCKOM, TBOPUECKOW W JPYrUx BUAAX JESATENbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HON COBMECTHOM JI€ATEIbHOCTH TIPH  BHINOJHEHUH  Yy4EOHBIX,
MO3HABATEIbHBIX 33/1a4, BBIMOJHEHUN XUMUYECKUX SKCIEPUMEHTOB, CO3/IaHUN Y4eOHBIX
IPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHUIO M B3aUMOIIOMOLIM B TPOLECCE ITOU
y4eOHOM NesATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHUE M TOCTYNKU CBOMX
TOBapHIlEe C TO3WLMKU HPABCTBEHHBIX M MPABOBBIX HOPM C YYE€TOM OCO3HAHUS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUX TMPEJCTABICHUN O BEIIECTBE W XUMHUYECKOW peaKIluH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINX OCHOBY
JUTSI TIOHMMAaHUSI CYITHOCTH HAay4YHOW KApTHUHBI MHpA, TPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3AUMOCBS3SIX YEIIOBEKAa C MPUPOIHON CPEoi,
O POJIM XMMHUH B TIO3HAHUU dTHX 3aKOHOMEPHOCTEI;

14



MO3HABATENbHBIX MOTHMBOB, HANpPaBIECHHBIX HA IOJyY€HHWE HOBBIX 3HAHUU
10 XUMUH, HEOOXOAUMBIX JIJIs1 00bSICHEHHSI HAOI0JaeMbIX IPOIIECCOB U SBJICHUN;

MIO3HABATENbHOW, WH(POPMAIIMOHHOW W YHMTATEILCKOM KyJIbTYpHl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl ¢ y4eOHBIMU TEKCTaMHU, CIIPABOYHOM JINTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH(DOPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeca K OOY4YEeHUI0O U [O3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caM000pa30BaHUI0, IPOEKTHON U UCCIIE0BATENLCKOM A€ATENbHOCTH,
K OCO3HAaHHOMY BBIOOpY HANPaBJICHHOCTU M YPOBHS 00YUYEHHUS B NajIbHEUIIEM;

4) gpopmMupoBaHNs KyJIbTYPbI 310POBbA:

OCO3HAaHMS IIEHHOCTH >KWU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370pPOBBIO,
YCTaHOBKH Ha 370POBBII 00pa3 *KU3HHU, OCO3HAHUSA MMOCIEACTBUI U HENPUATHUS BPEIHBIX
OpUBBIYEK (YHOTpPEeOJEHUS] aJKOToJis, HApKOTUKOB, KypeHus), HeoOXOIuMOCTU
coOMIoIcHNUs MpaBuil OE30MAaCHOCTH MpU OOpaIIeHUH C XUMHUYECKHMMH BEIIECTBAMU
B OBITY U peaJIbHOM KU3HU;

S) TPy10BOI0 BOCIIMTAHMS

UHTEpeca K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil U TpyJda pa3IudyHOIo poja,
YBaXEHUE K TPyAY M pe3yibTaTaM TPYAOBOW ACATENBHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUHM M0 XUMHUHU, OCO3HAHHOTO BbIOOpa MHAMBUIYATbHON
TPACKTOPUH MPOJODKEHHS 0oOpa3oBaHHMs € YYETOM JIMYHOCTHBIX HHTEPECOB
U CHOCOOHOCTH K XHMMHH, OOILECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCHElHON
npo(heCCUOHATILHON NI€ATEIbHOCTH W Pa3BUTHUS HEOOXOAMMBIX YMEHHH, FOTOBHOCTb
aJIalTHPOBATHCA B MPO(ecCHOHABHOM cperie;

6) 7K0JI0rHYeCKOro BOCIIUTAHHS

AKOJIOTMYECKHU II€JIECOO00Pa3HOr0 OTHOIICHUSI K MPUPOJIE€ KaK MCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYUIECTBOBAaHUS, IOHUMAaHHUSI [IEHHOCTH 3J0POBOr0 U 0€3011acHOTO
oOpaza J>KWM3HHM, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UUYECKOMY
U TICUXMYECKOMY 370pPOBbBIO, OCO3HAHUS LIEHHOCTH COOJIIOJIEHUS TpaBui 0€30MacHOr0
MOBEJICHUS TIpU pabOTe ¢ BEIIECTBAMU, a TAKXKE B CHUTYAIUAX, YTPOKAIOIIUX 3/I0POBHIO
U JKU3HU JIO/ICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUWS, TOJydaeMble TpU U3YUYCHUH XUMUH,
JUIS. pEeIIEHUs] 3a7ay, CBSA3AHHBIX C OKPYXKAIOLIEW NPUPOJHOW CPEIOM, MOBBIICHUS
YPOBHSI 9KOJIOTUYECKON KYyJIbTYpPbl, OCO3HAHUS TI100aTLHOTO XapaKkTepa dKOJOTHIECKUX
mpoOJieM U IMyTel UX PEIIeHUs MOCPEACTBOM METOI0B XUMUH,

AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIHHOM,
KOMMYHHUKATUBHOMN U COLMAJIBHOU ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B COCTaBE  METANpEAMETHBIX  PE3YJbTaTOB BBIICIIAIOT  3HAYHUMBIE
11 OPMUPOBAHUS MUPOBO33PEHHUS O0IIEHAYyYHbIE MOHATHUS (3aKOH, TEOPUS, TPUHLIHII,
runoresa, (akT, cucTeMa, IpoLECC, SKCIEPUMEHT U APYroe), KOTOPbIE UCIONb3YIOTCS
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B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUN U3 ITUX
npeaMeToB (GopMUpOBaTh MPEJCTABICHHWE O IEJIOCTHOM HAyYHOM KapTHHE MHpa,
U yHHUBEpcajbHble ydeOHbIEe JeHCTBUS (MIO3HABATENbHbIE, KOMMYHUKATHUBHEIE,
PEryJISTUBHBIE), KOTOpbIE o0ecreunBaroT dbopmupoBanue TOTOBHOCTH
K CAMOCTOSITEIbHOMY TIJIAHUPOBAHMIO U OCYIIECTBICHHUIO YU€OHOM 1€SITEIbHOCTH.

ITo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBUS
ba3oBble JJoruueckue AeiicTBUA:

YMEHHUE HUCIOJIb30BATh MPUEMBI JOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU 3HAHUI:
pacKphIBaTh CMBIC XUMHUYECKUX TOHATHUU (BBIACISATh MX XapaKTEpHBbIC MPHU3HAKH,
yCTaHABJIMBaTh B3aWMOCBSI3b C JPYTUMH TOHSTHUSMH), HCHOJb30BAaTh ITOHSITHS
U1l OOBSCHEHHUSI OTHENbHBIX (DaKTOB W SIBICHUMN, BHIOMPATh OCHOBAHUS W KPUTEPUHU
JUIS KacCU(UKAMK XUMHUYECKUX BEIISCTB M XUMHUUYECKUX peaKIui, ycTaHaBIMBaTh
MIPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY OOBEKTaMH H3YUYEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIYKTUBHbBIC, JEAYKTHUBHBIC, IO aHAJIOTMH), IMPOBOJUTH BBIBOJbI
U 3aKJIIOUYCHMSI;

YyMEHHME TPUMEHSATh B Mpollecce  MO3HaHWUA  TNOHATUS  (peAMETHBIE
U METalpeaMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJCIH, MCIOIb3yEeMbIe B XHMHH,
mpeoOpa3oBbIBATh IMMPOKO MPHUMEHSEMBbIC B XHMHH MOJCIBHBIC IPEACTaBICHUS —
XUMUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUUECKas (popMyiia U ypaBHEHUE XUMUYECKON
peakIuu — MpU PelICHUN y4eOHO-T03HABATENIbHBIX 3a7a4, C YYETOM ATUX MOJEIBHBIX
MPEJICTABIICHUI BBISBJISITh U XapPaKTEPU30BATh CYILIECTBEHHBIE MPU3HAKU H3Y4YaE€MbIX
O0OBEKTOB — XHUMHYECKUX BEHIECTB M XUMHUYECKUX PEAKIUM, BBISBIATH OOIINE
3aKOHOMEPHOCTH, TMPUYMHHO-CICACTBEHHBIE CBA3M WU TMPOTHBOPEUYUS B HU3YUAEMBIX
rpoleccax u sIBICHUSX.

ba3oBble ucciienoBaTeIbCKHeE JeHCTBUA:

YMEHHUE UCIOJb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHMS, a TaK)K€ B KAYECTBE OCHOBBI JJi1 (POPMHPOBAHUS THUIIOTE3bI MO MPOBEPKE
MIPAaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

npuoOpEeTeHHEe OMbITa [0 I[JIAHWPOBAHWIO, OpPraHU3alldd U  ITPOBEACHUIO
YYEHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HAa0II0/1aTh 3a X0JI0M Mpoliecca, CAaMOCTOSTEIILHO
MIPOTHO3UPOBATH €r0 Pe3ybTaT, (HOPMYIUPOBATH 0OOOIIICHUS U BBIBOIBI IO PE3YJIbTaTaM
MIPOBEJICHHOTO OITBITA, UCCAEIOBAHUS, COCTABIIATH OTYET O MPOJICIIAHHOM paboTe.

Pab6ora ¢ undpopmanmeii:

yMEHUE BBIONPATh, aHATU3UPOBATh U UHTEPIIPETUPOBATH HHHOPMAITHIO PA3TUIHBIX
BUJIOB W (OpPM TNPEACTABICHUS, TOJYyYaEMyI0 W3 Pa3HbIX HCTOYHUKOB (HAYYHO-
NoMmyJIsipHasl JIUTepaTypa XUMUYECKOTO COAEpKaHHUs, CIPABOUYHbIE MOCOOHUS, PECYPCHI
WNurepHeTa), KPUTUYECKM  OLIEHHWBATh MNPOTHUBOPEYMBYIDO UM HEJOCTOBEPHYIO
uHdopMaIuio;
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YMEHHE MPHUMEHSTh pPa3IMYHble METOJAbl M 3alpochl MpPU TMOUCKE U OTOOpe
uH(GOpPMAaILMK ¥ COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JJIsl BHIMOTHEHUS YU4EOHBIX
¥ TIO3HABATENBHBIX 3a7ad OMNpPEACNICHHOTO0 THUIA, MPUOOPETEHHE OMbITa B 00JacTH
WCIIONIb30BaHUsI  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,  OBJaJIeHUE
KyJbTYpOH aKTUBHOTO UCTIOJIB30BAaHUS PA3IMUHbIX TOMCKOBBIX CUCTEM, CAMOCTOSATEIBHO
BBIOMpATh ONTHUMAIBHYIO (GOpMYy MpeaAcTaBiIeHUs HHPOpPMAIMK W WILIIOCTPUPOBATH
pelaeMble 3a7a4i HECIOKHBIMU CXEMaMHU, AUarpaMMaMu, IpyruMu Gopmamu rpaduku
1 MX KOMOUHAIIUSIMH;

YMEHHE  HUCIOJIb30BaTh M aHaJIU3UpoBaTb B Tpolecce  y4eOHOM
U HCCIEN0BATENbCKON JESATENBHOCTH WH(OPMALMIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IIICTBa U TPAHCIIOPTa HA COCTOSIHUE OKPY KAIOIIEH MPUPOIHON CPEIbL.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIC AeHCTBUS:

yMEHHUE 3aJlaBaTh BOMPOCHI (B X0j€ auanora U (WiM) JTUCKYCCHUH) TO CYIIECTBY
o0cyx)naeMoi TeMbl, (POPMYITUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIBHO BBITIOJHEHUS
MPEUTOKEHHON 3a]1a4u;

MPUOOPETCHUE OMbITa MPE3EHTALMU PE3YJIbTATOB BBINOJHEHUS XUMHYECKOTO
AKCIEpUMEHTa (1abopaTOpPHOrO OIMbITa, JIAOOPATOPHOUM PabOThl MO KCCIIEAOBAHUIO
CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM CO CBEPCTHHKAMHM [O3HABATEIIHLHOMN
Y UCCJIEI0BATEIBCKON ACSATETLHOCTH MPU PEIICHUN BO3ZHUKAIOIIUX MPOOJIEM HA OCHOBE
y4yeTa OOIIUX MHTEPECOB U COTJIACOBaHMS MO3UIUN (00CYyX IeHUS, 0OMEH MHEHUSIMU,
«MO3TOBBIE MITYPMBI», KOOPJIUHAIIUS COBMECTHBIX JIEUCTBUMN, ONIPEACIICHUE KPUTEPUECB
0 OIIEHKE Ka4eCTBa BHIMIOJHEHHOMN pabOTHI U APYTHUE);

PerynsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS:

YMEHHUE CaMOCTOSITEJIBHO ONPENENATh LEIu JEATEIbHOCTH, IUIAHWPOBATD,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO
NesATEeIbHOCTh, BbIOMpaTh Haubosiee >PQPEeKTUBHBIE CMOCOOBI pPEIIeHUs] Y4eOHBIX
U TIO3HABATEJIbHBIX 3a1a4, CaMOCTOSATEIbHO COCTaBJIATh WM KOPPEKTUPOBATH
IIPEIJIOKEHHBIM aJTOPUTM JIEUCTBUM IPU BBINIOJHEHUU 3aJaHUM C YYETOM MOJYYCHUS
HOBBIX 3HAHMI 00 u3y4yaeMbIX OOBEKTaX — BEIIeCTBAX W peaKlUMsX, OICHUBATH
COOTBETCTBHUE IIOJYyYCHHOTO pE3yJIbTaTa 3asBICHHOM €U, YMEHHE HCIOJIb30BaTh
Y QHAIM3UPOBATh KOHTEKCTHI, IIpejlaracMbl€ B yCIIOBUHU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATDI

B cocraBe mpeaMeTHBIX PE3yNbTaTOB MO OCBOCHUIO 00SI3aTEIBLHOTO COAEpKAHUS,
YCTAaHOBJICHHOTO JIaHHOM (hefepaibHON paboyell mporpaMMoil, BeIIESAIOT: OCBOCHHbIE
oOy4JarolIMMUCs HAy4yHbIE 3HAHUSA, YMEHHUS M CIOCOObl JEHCTBUH, crnenudpuieckue
JUIsL TIpeaMEeTHOW obOnactu «XuMus», BUABL ACATENBHOCTA MO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 MHTEPIPETALUU, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3TUYHBIX YYEOHBIX
Y HOBBIX CUTYAaIIUsX.
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K konmy obOyuenuss B 8 kiacce y oOyuatomerocss OyayT chopMupoBaHbI
CIEAYIOIINE TPEAMETHBIE PE3YIBTAThI 10 XUMHH:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX [MOHATHI: aToM, MOJIEKya,
XUMUYECKUN 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOPOIHAS
U HEOJHOPOJHAs), BAJIEHTHOCTh, OTHOCHTEJIbHAS aTOMHAas M MOJEKYJSIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBasi JOJIsI XUMUYECKOTO 3JIEMEHTA
B COCIUMHEHUHU, MOJSIpHBIA  00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb,
ANEKTPOOTPUIIATENIbHOCTh, CTETICHb OKUCIICHUSI, XUMUYECKas peakius, Kiaccupukanus
peaKuuii: peakuuy COCOUHEHHUS], PEAKIIUH PA3JIOKEHHS, PEAKIUH 3aMEIICHHS, PEaKIINH
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaKIINH, TeIJI0BOU 3 (PeKT peakiuu, siapo aroma,
AJIEKTPOHHBIN CIIOM aToma, aToMHasi OopOWUTalb, paguyc aToMa, XUMHYECKas CBS3b,
NOJISIPHAs W HEMOJSpHAs KOBAJICHTHAs CBsA3b, MOHHAS CBSI3b, MOH, KAaTHOH, AHHOH,
pacTBOp, MaccoBas J10JiA BellecTBa (IMIPOLICHTHAs! KOHIICHTPAIIHsI) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUI U PUMEHSTh 3TH
TIOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIUKY JJIi COCTaBJICHHS (OpMyS BEHIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIUIL;

ONpeaeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHUSX, CTECIICHb
OKUCJIEHUSI D3JIEMEHTOB B OHWHApHBIX COEAMHEHUSX, NPHUHAIJIEKHOCTh BELIECTB
K OIpEJEICHHOMY KJIacCy COeIWHEHUH 1o ¢opMmysaM, BHJI XUMHYECKOW CBS3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIUHEHUSX;

packpbiBaTh cMbIc [lepuonnueckoro 3axkoHa /[.1. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMAHHE MEPUOJNYECKON 3aBHCUMOCTH CBOWCTB XHMHUYECKHX 3JIEMEHTOB OT HX
noyioxkeHuss B llepuogudeckoil cucTeMe, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUY€HUs, 3aKOHAa ABOTaIpO; OMUCHIBATH
U XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogmdeckoir CcuUCTEMbl XUMHUYECKHUX
AJIEMEHTOB: pa3jinyaTh MOHATHUS «TJaBHas noArpynna (A-rpynma)» W «moOoyHas
noarpynna (b-rpynma)», Maneie W OOJbIIME MEPUOJbI, COOTHOCUTH 00O03HAUYCHUS,
KoTOopble uMerTcs B Tabmuie «lleproguueckas cucremMa XHUMHYECKHX 3JIEMEHTOB
JA.W. MenneneeBa» C YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOECHUS aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsia sijipa, 00Ilee YUCIIO 3JIEKTPOHOB U paclpeesieHue UX 1o
AIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh  XMUMHYECKUE  DJEMEHTHI, HEOPTraHWYEeCKHWE  BEIIECTBa,
XUMUYECKUE peakiuu (MO YHMCIYy M COCTaBy YYacTBYIOIIMX B pPEaKIHUHM BEIIECTB,
o TerioBomMy 3 dexry);

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMHUYECKUE CBOMCTBA BEIIECTB PA3TMYHBIX
KJIACCOB,  MOJTBEpP)KJasl  OMNHCAaHUE MpPUMEpPaMH  MOJEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKLIMIA;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTABA,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B Pa3IUYHBIX YCIOBUSAX;
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BBIUHCTISITh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO U MOJSIPHYIO MAacChl BEILECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTa 1Mo (QopMysie COeAUHEHUS, MACCOBYIO JOIIO
BEIIECTBA B PaCTBOPE, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOHN pEaKInu;

MPUMEHSTh OCHOBHBIE OTIEPAIINU MBICIIUTEIBHOMN 1€ATEIbHOCTH — aHAIN3 U CUHTES,
CpaBHEHHE, 00OOIIEHNEe, CHCTEMAaTH3allNI0, KIACCHU(PUKAIMIO, BBIABICHUE MPUYMHHO-
CJICICTBEHHBIX CBSI3eH — JIJISI M3yYEHHUs CBOWCTB BEIIECTB M XUMHYECKUX PEaKIUH,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOII0ICHUE, U3MEPEHHE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peaabHBI U MBICJICHHBIN ),

CJIeIOBaTh TIPaBUJIaM TIOJIb30BaHUS XWUMHUYECKOW TMOCYI0M M J1ab0paTOPHBIM
o0opy/noBaHUEM, a TakKe MpaBWIaM OOpAaIlEHUS C BEIIECTBAMH B COOTBETCTBHUH
C MHCTPYKIUSMU IO BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX ONBITOB IO MOJIyUYEHUIO
U coOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOAOPOJAa U KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C OIPENIETICHHON MacCOBOM J0J€ pacTBOPEHHOrO BEIIECTBA, IUIAHUPOBATH
U TMPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI MO PACIIO3HABAHMIO PACTBOPOB ILEIOYEH
Y KUCJIOT C TIOMOIIBIO HHIANKATOPOB (JTakMyc, (heHon(Tanent, METUIIOPaHXK U APYTHUE).

K xoHmy oOydyenus B 9 kJjacce y oOyuyaromierocss OynyT chopMupoBaHbl
CJIEIyIOIME IPEAMETHBIE PE3YJIBTATHI 10 XUMUU:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peakuus, XUMHUYECKas
CBA3b, TEIIOBOM 3((EKT peakiu, MOJb, MOJIPHBIA 00BEM, pacTBOpP, JIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAs [UCCOLMAlUSA, PpPEaKIUd HOHHOIO0 OOMEHa,
KaTajau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMble W HeoOpaTHMbIE pPEaKIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIINN, OKUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHAE
U BOCCTaHOBJIEHHE, aJUIOTpONHsi, aM(pOTEpHOCTb, XMMHUYECKas CBs3b (KOBaJIEHTHas,
MOHHAs, METaJUIMYecKas), KpUCTaNInYecKasi penieTka, KOppo3usi METaJUIOB, CILUIABBI,
CKOPOCTh XHMMHMYECKOM peaKkUuu, MpeNesbHO naoryctuMas KoHueHnTpauusa 1K
BEILIECTBA,

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKHUX MOHATUN U MPUMEHSTh 3TH
MOHSTHUS IPU ONMCAHUU BEILIECTB U UX MPEBPAILLECHUN;

UCIIOJIb30BaTh XHWMUYECKYI0 CHUMBOJUKY ISl COCTaBiieHUs (OpPMYJ BEIIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIIUN;

ONpENENATh BaJEHTHOCTb W CTENEHb OKUCIEHUS XUMHUYECKHUX DIIEMEHTOB
B COEAMHEHMSX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OMNPEIEICHHOMY
KJIacCcy COoeAMHEHU 1o ¢dopmyrnam, BUA XUMHUYECKON CBs3U (KOBaJ€HTHAs, MOHHAasi,
METa/NINYecKasi) B HEOPraHWYECKHX COCIMHEHMSIX, 3apsA] HOHA [0 XHWMHYECKOU
dopmyre, xapakTep Cpelbl B BOJIHBIX pacTBOpax HEOPTraHUYECKHX COCIUHEHUH, THII
KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,;

pPaCKpbIBATh CMBICJI ITepuoanueckoro 3aKOHA .. MenneneeBa
Y IEMOHCTPHUPOBATH €r0 MOHUMAaHUE: OMUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO (popmy
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[lepuomnueckold CUCTEMBI XMMHYECKHX OJJIEMEHTOB: pPa3jNdaTh IOHSATHS «TJIaBHAS
noarpynmna (A-rpymnma)» U «mnobounas noxarpynna (b-rpymnma)», Manbie U OoJbIINe
NEPHUOJIbI, COOTHOCUTH 0003HAUYEHHUSI, KOTOPhIE UMEIOTCS B MEPUOAMYECKON Tabiuiie,
C YHMCJIOBBIMH XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsij sapa, 0011ee YUCIIO AIEKTPOHOB U paclpeieNICHUE UX MO AIEKTPOHHBIM CIOSM),
OOBSCHSTH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB JIEMEHTOB Ml UX COCIMHEHUN
B IIpejieiax MaJIbIX MEPUO/IOB U IIABHBIX MOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh ~ XUMUYECKHE  AJIEMEHThl, HEOPraHUYECKHUE  BEIIECTBA,

XUMHUYECKUE peakiuu (10 YUCIYy W COCTaBy YYacTBYIOIIMX B PEAKIIMH BELIECTB,
10 Ter10BOMY 3G (HEKTy, 0 UBMEHEHHIO CTETICHEH OKUCIIEHUSI XUMUYECKUX JIEMEHTOB);
XapakTepru30BaTh (OMUCKHIBATH) OOIIME U cHenudUUecKkue XMMHUYECKUE CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPXkasi OMHCAHUE MPUMEPAMU MOJCKYJISPHBIX
Y MOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

COCTABJISITh YPABHEHUS AJIEKTPOJIUTHYECKON TUCCOIMAIIMU KHUCJIOT, Ieouen
U COJICH, TIOJIHBIE W COKpAIlleHHbIC YPAaBHEHUS pPeakluii MOHHOr0 OOMeHa, ypaBHEHUS
peakiuii, MOTBEPKIAIOIINX CYIIIECTBOBAHUE T€HETUUYECKON CBS3U MEXY BElIECTBaAMU
Pa3JIMYHbBIX KJIACCOB;

pacKpbIBaTh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTABJICHHUSI DJICKTPOHHOTO OajlaHCca 3TUX PEaKIuii;

IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOKHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUI B PA3TMYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIIECTB,
MAacCCOBYIO JIOJI0 XUMHUYECKOTO dJIEMEHTa Mo (opMysie COSAMHEHHS, MACCOBYIO OO
BEIIIECTBA B paCTBOpE, IPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOUN peaKInu;

coOJifofaTh TMpaBWiia TMOJb30BAaHUS XUMHYECKOW TMOCYAoM u J1abopaTOpHBIM
o0opynoBaHUEM, a TakXe IMpaBwia OOpallleHHs ¢ BelIeCTBaMU B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJIHEHHUIO J1a00OPATOPHBIX XUMUYECKUX OTBITOB IO MOJYYSHHUIO
1 coOupaHuio ra3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIMM, TOATBEPKIAIONINEG KAYeCTBEHHBIM COCTAaB Pa3IMYHBIX
BEIIIECTB: PACMO3HABATh OMNBITHBIM TyTeM XJIOPUAOPOMHA-, HOAWI-, KapOoHAT-,
docdart-, cunmkar-, cynbdar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHUS M HOHBI N3YYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;

MPUMEHSITH OCHOBHBIE OTIEPAIIMU MBICIUTEIBHOMN AEATEILHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, OOOOIIECHHE, CHUCTEeMAaTH3allii0, BBISBICHUE NPUYMHHO-CICICTBEHHBIX
CBSI3€M — I HU3YYEHUS] CBOMCTB BEIIECTB W XMMHUYECKUX PEAKIUMH, €CTECTBEHHO-
Hay4YHbIC METOJIbI TTIO3HAHUS — HAOJIOICHUE, U3MEPEHUE, MOACITUPOBAHHUE, IKCTICPUMEHT
(peayibHBIM 1 MBICIICHHBIN ).
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TEM Coneprxanue o0yueHus
/o 4acoB oOy4aromuxcs

y4eOHOTO MpeaMeTa

]]epBOHaqaﬂbHLMBXHMHHCCKHCHOHHTHH

1.1 | XuMug — BakHast 5
00y1acTh
€CTECTBO3HAHMSA
Y MPAKTHYECKOU
JIeSITeJIbHOCTH

YCJIOBCKaA

ITpenqmeT xumuu. Posib XUMHU B )KU3HU
YeoBeKa. XMMHUS B CHCTEME HayK.

Tena u BemecTBa. PU3NYECKUE CBOMCTBA
BEIECTB. ATpEraTHOE COCTOSTHHE
BemecTB. [ToHsATHE 0 METOaX IMO3HAHUS
B XUMHUHU. YHCTBIC BEIIECTBA U CMECH.
CniocoOslI pa3esieHust CMeceil.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

3HaKOMCTBO C XUMHYECKOU MOCYI0MH,

C mpaBwjiaMu pabOTHI B Jaboparopun

U TIpUeMaMH 00paIeHus ¢
71a00paToOpHBIM 000PYAOBAHUEM.
duznyueckne CBOMCTBA 00Pa3IoB
HEOPTaHMYECKHUX BEIISCTB — METAJIOB

1 HEMETAJIIOB.

Cnoco0nI pa3zieneHus cMece
(punbTpOBaHUE, BHINTAPUBAHUE,
JTUCTHILISALINS, XpoMaTorpadus).

PackpbIBaTh CMBICT U3y4aeMbIX TTOHATHH.
PackpeIBaTh posib XUMHH B IPUPOJIC

Y )KM3HU YEJIOBEKA, €€ CBS3h C IPYTHMH
HayKamH.

Pa3nnyarth 4nCcTHIE BEIECTBA U CMECH;
OJTHOPOJHBIC U HEOJHOPOIHBIC CMECH.
Paznuuate pu3ndeckue 1 XUMUIECKHUE
SIBJICHHUSL.

CrnenoBaTh anrOpUTMaM HCIIOIH30BAHUS
AKCIIEPUMEHTATBLHBIX METOIOB —
HAOJII0JICHHUS M DKCIIEPUMEHTA.
Habaronath 1 OMMCHIBATh OOBEKTHI

TIPY TTPOBEACHUH JIEMOHCTPAITHIA

1 JTaOOPATOPHBIX OIBITOB IO U3YYCHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3JIeJICHUs] CMECEH BEIIIECTB.
[IpoBOAUTE XMMUYECKUI SKCIEPUMEHT
NIpU pa3zeiieHur cMecer (Ha mpumepe
OYHCTKH ITOBAPEHHOU COJIH) B XOJIE
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JlabopamopHvie onvimol:

N3yuyenue u onucanue Gu3nIecKux
CBOMCTB 00pa31[0B HEOPraHUYECKUX
BEIIECTB.

N3yuenue cnocoOoB pasjiesieHus cmecei
(C TOMOIIIBIO MATHUTA).

IIpakmuueckue pabomoi:

Ne 1. IIpaBuna paboTsl B 1abopaTopun
U IIPUEMBI 00pallieHus ¢ J1ab0paTOPHBIM
000pyI0BaHUEM.

Neo 2. Paznenenue cmeceit (Ha mpuMepe
OUYHCTKHU MMOBAPEHHOU COJIN)

paKkTUYecKo padoTsr No 2.

CrnennoBars npaBuiaM MOJIb30BaHUSA
XUMHUYECKOH MOCy10i 1 Tab0paTOpHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
oOpalleHus: ¢ XMMUYECKIMHU BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKLIHEH

MIPU BBIOJHEHUH TPAKTUUECKOMN

pabothr Ne 1.

BricTpanBaTh pa3BepHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha MHGOPMAIINIO U3 yUeOHUKA

U CIPAaBOYHBIX MaTEPUATIOB, PAMOTHO
VICII0JIB30BAaTh U3YUYEHHBIM TOHATUNHBIN
arnrmapar Kypca XuMHH

1.2.

BemtecTBa
U XUMHUUYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMHAYECKUX
a1eMeHTOB. [IpocThie U ClIO)KHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHUE.

Xumnueckas hopmyna. BareHTHOCTE
aTOMOB XMMHUYECKHX AJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB.
OTHOCUTENbHASI aTOMHAsI Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs: Macca.
MaccoBast 107151 XMMHAYECKOTO 3JIEMEHTA
B COCIMHCHHM.

OnpenensTe NpU3HAKH XUMHYECKUX
peaKkiuii, yCJIOBUS UX MPOTEKAHHUS.

OOBACHATH CYITHOCTh (PU3UUECKUX

Y XUMHYECKHX SIBJICHUH C TOUKH 3PCHHUS
ATOMHO-MOJICKYJIIPHOTO YUCHHUSI.
KnaccudummpoBars xumuueckue
peakiuu (1o YUCIy U COCTaBY
pearupyromnmx 1 o0pa3yommxcs
BEIIIECTB).

CocraBnatb hOpMyITbl OMHAPHBIX
BEIIIECTB 110 BAJICHTHOCTHU H OTIPEIETISTh
BaJICHTHOCTH 110 (hopMyJiaM BEIIECTB.
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KonuuectBo BemectBa. Mok, MossipHas
Macca. BzauMocBsI3b KOJIMUECTBa, MACChI
Y YKCJIa CTPYKTYPHBIX €AUHUIL BEILIECTRA.
Pacuetsl 110 hopMysiaMm XUMUYECKHUX
COEMHEHU.

PuU3NYECKUE U XUMUYECKUE SIBIICHHUS.
Xumuyeckasi peakiiys u ee Mpru3HaKH.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMHUUYECKUE YPABHEHUS.
Kiaccudukanusi XuMU4eCKUX peakinit
(coenuHeHus, pa3oKeHUs, 3aMEeIIeHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

dusndeckre CBOMCTBAa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

Y HEMETAJJIOB.

OO0pa31pl BEEeCTB KOJTUYECTBOM | MOJIb.
dusnueckue aBiaeHus (TIaBI€HUE BOCKA,
TastHUE JibJIa, pACTUPAHKE caxapa

B CTYIKE, KUTIEHHUE U KOHACHCAIIHSI
BOJIbI).

XUMUYECKHE ABICHUS (TOPEHUE CBEYH,
MPOKaJIMBaHUE METHON TPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI UM MeJia

C COJISTHOW KHCJIOTOM).

HaOmronenue npu3HakoB MPOTEKaHUs

PaccraBnars koadGummeHTsI

B YPAaBHCHUSIX XUMUYECKHUX PEAKITHA.
Habmronate 1 onmmceiBaTh 00BEKTHI

IPU NPOBEJECHUH JEMOHCTpALU

Y Ta0OPaTOPHBIX ONBITOB.

[TpoBoauTH BEIYKCICHUS IO (hOpMyIIaM
XUMHUYECKUX COCTMHEHUM U ypaBHEHUSIM
XUMHAYECKUX PEAKIIHMN.

[IpuMeHATh €CTECTBEHHO- HAYUHBIE
METO/IbI TO3HAHUS (B TOM YHCIIE
HaOJII0/ICHKE, MOJICTIMPOBAHNUE,
DKCIIEPUMEHT U OCHOBHBIE OIlepaliy
MBICITUTENILHOM 1A TEIbHOCTH
(cpaBHeHue, KIaccuduKanms)
BricTpauBath pa3BepHyThIE TUCEMEHHbBIE
Y YCTHBIE€ OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 yYeOHUKA

Y CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh N3y4YECHHBIM NOHATUWHBIN
amnmapar Kypca XuMuu
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XUMHUYECKUX peaKInil (pas3iokeHue
caxapa, B3auMOJCUCTBUE CEPHOM
KHUCIIOTBI C XJIOPUJIOM Oapusi, MOTydeHUE
U paznoxenue ruapokcuaa meau (1)
MIpU HarpeBaHUM, B3aUMOJICUCTBUE
JKeJe3a ¢ pactBopoM costr meau (11).
OMnBITHI, WLTIOCTPUPYIOIINE 3aKOH
COXPaHEHHS MACCHI.

JlabopamopHvie onvimol:

Co3ganne MoJiene MOIeKyJ
(1IapocTep>KHEBbIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIESCTB —
METAJIJIOB U HEMETAILIOB.
HaOmronenue ¢puzndeckux (MaaBieHUE
BOCKa, TasHUE JIbJ1a) U XUMUYECKUX
(ropeHue cBeuH, NpOKaJIMBaHUE METHOU
MIPOBOJIOKH) SIBJICHUH.

HaGmronenue u onvcanue Npru3HaKkoB
MPOTEKAHUS XUMUYECKUX PEaKIuid
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJISIPHOM MacChl
BEWIECTB, MOJISIPHOW MAaCChl, MAaCChI

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCOBOM JOJIU XUMUYECKOTO JIEMEHTA
1o popMyJie COeTUHEHUS;
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10 YPAaBHEHUSIM XUMUYECKUX PEAKIINN:
KOJINYECTBA, MaCChl BELIECCTBA

I10 U3BECTHOMY KOJIMYECTBY, MAcce
pPEareHTOB WIM POAYKTOB PEAKLIUN

Hroro no pazgeny

20

BaxxHeiimmue NpeaACTABUTEC/IN HEOPraHNICCKHUX BEIIECTB

2.1

Bosnyx. Kucnopon.
IlonsTue
00 okcugax

6

Bo3nyx — cmech razoB. CocTas Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTso. Haxoxnenue kuciopoaa

B IIpupoie, puznueckue 1 XUMUYECKUE
cBoMcTBa (peakuuu ropenusi). OKCUIbI.
[Tpumenenue kucaopoja. Crocoobl
MOJIyYeHHS] KUCTIOPO/a B JJAOOpaTOpUu
U IpoMbIlLIeHHOCTH. KpyroBopot
Kucaopoaa B mpupoze. O30H —
AJUTOTpOITHAs MOAUDUKAIIHS KUCTIOPO/Ia.
TennoBo# 3P heKkT XuMHUUIECKOU peakiny,
TEPMOXUMHUYECKUE YPABHEHHUSI, IK30-

Y SHIO0TEPMUYECKHE peakIu. TormmBo:
yToJb U MEeTaH. 3arpsi3HEeHue BO3lyXa,
YCWICHHE MapHUKOBOTO 3(PdekTa,
pa3pyllieHre 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauectBeHHOe onpeienieHre coaepkanus
KHCJIOPOJAa B BO3IyX€

[Tonyyenue, cobupanue, pacrio3HaBaHHe

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJIEHUs (POPMYJT BELLIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKHIX
peakuuii ¢ yuacTueM KHUCIopoia.
XapakTepu3oBaTh (OMUCHIBATh) COCTAB
BO3/yXa, (pU3NUecKre U XMMHUUECKHE
CBOICTBa KHCIIOPO/a, CIOCOOBI €ro
MOJTyYeHUs], MPUMEHEHHNE U 3HaYCHHE
B IIPUPOJIE U JKU3HU YEJIOBEKA.
CpaBHUBATh peaKuy TOPEHUS

Y MEJJICHHOTO OKUCIICHUSI.
OOBACHATH CYIIHOCTh IKOJIOTMYECKUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a00OpaTOpUH

IIPU UCTIOJIb30BAaHUU XUMUYECKOM
oCyAbl M1 000PYI0OBaHUS, a TAK¥Ke
IpaBHUiiaM 0OpaIeHHs C TOPIOYUMHU
BEIIIECTBAMM.

[1nanrpoBaTh U OCYIIECTBIISATH
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Y M3y4YEHHE CBOMCTB KUCIOPOa.
HaOmronenune B3auMoieiiCTBHS BEIECTB
C KUCJIOPOJIOM U YCIIOBUS
BO3HMKHOBEHUS M TIPEKPAIICHUS TOPCHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3zHakomIIeHHE C 00pa3liaMu OKCHIIOB

1 OITMCAaHHUE X CBOMCTB.
Ipaxmuueckas paboma:

Ne 3. [lonyuyenue u cobupanue
KHCJIOpO/a, U3YUEHHE €T0 CBOMCTB.
Buviuucnenus:

MOJICKYJIIPHOM MacChl KUCIOPO/Ia U
030Ha HA OCHOBAHUH aTOMHOM MacCChI
XUMHYECKOTO AJICMEHTA;

KOJIMYECTBA, MacChl BEIIECTBA

110 YPaBHEHUSIM XUMHUCCKUX PeaKIuit

Ha IPaKTHUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeJaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCIEPUMEHTA MPU MPOBEICHUN
J1a00pAaTOPHBIX OMBITOB U MPAKTUYECKON
paboTHLI.

BpIuncnisaTh KOTMYECTBO BENIECTBA,
00beM raza no popMyiam.

YyacTBOBaTh B COBMECTHOM padoTe

B IpYIIIIE.

BricTpanBaTh pa3BepHyThIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha UHGOPMALIMIO U3 yYeOHUKA

U CIIPABOYHBIX MaTEpPUAJIOB, FPAMOTHO
VICII0JI30BAaTh U3YUYEHHBI TOHATUNHBIN
arnrmapar Kypca XuMHH

2.2

Bonopoa. [lonstue
0 KHCJIOTAX U COJSX

Bonopoxn — anemeHT u pocTtoe
BeulecTBo. Haxoxnenue Bogopoaa

B IIpupo/ie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
nony4yeHust. Kucmotsl u comnu.
Mounsipubrit 00beM ra30B. PacueTsl

110 XUMHUYECKUM YPaBHEHUSIM.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu.

[Tonyuyenue, coOupanue

PackpbIBaTh CMBICT N3y4aeMbIX HOHSATHIA
Y IPUMEHSITH 3TU MOHATHUS TIPU ONTMCAHUU
CBOMCTB BEILECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OUCHIBATH)
(bu3nYecKre U XuMUYEeCKrUe CBOMCTBA
BOJIOPO/a, CIIOCOOBI €ro MOTyUYeHUS,
IPUMEHEHHUE.

ColGupatb mpuOOp AJIs OTYUEHUS
BOJIOPOJA.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
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1 pacro3HaBaHKUE BOJAOPOIA.
B3auMmopelicTBre BOJIOPOIa C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
BzaumojelicTBre KMCIIOT C MeTaJJITaMHU.
Ilpaxmuuecxas paboma:

Ne 4, Tlomyuenue u cobnpanue BoJI0po/ia,
W3YYEHHE €TO CBOWCTB.

Buviyucnenus:

0o0BbeMa, KOJIU4JecTBa BEIIeCTBA I'a3a

10 €r0 U3BECTHOMY KOJIUYECTBY
BEILIECTBA WU 00BEMY;

00bEMOB T'a30B I10 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH
ra3oB

JUTSL COCTaBJICHUST (hOPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHUN XUMUYECKIX
peakiuii ¢ yaacTueM BOJIOpO/a.
Brrauciasate MOJSIpHYIO MacCy BEIIECTB;
KOJMYECTBO BEIIECTBA, 00HEM Irasa,
Maccy BelIecTBa.

[TpoBOIUTH pacyeTsl O YpaBHEHUSAM
XUMUYECKUX PEaKIUil: KOJIMYeCTBa,
00beMa, MacChI BEIIECTBA TI0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM MIPOAYKTOB PEAKIIUH.

CrnenoBarth npaBuaaM 0€30MacHOM
paboThI B 1ab0opaTopuu

WCITOJIb30BAHUN XUMHYECKOU ITOCY B

1 000pyI0BaHUs, a TAKXKE MpaBUIaM
oOparieHus ¢ roplourMH BEIIECTBAMU

B OBITY.

[TmanmpoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTFOCHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
IKCIIEPUMEHTA.

YuacTBOBaTh B COBMECTHOM paboTe

B TpYIIIIe

2.3

Bopa. PacTeopsl.
Ilousarue
00 OCHOBaHUAX

duznueckue csoicTBa BoAbl. Boia kak
pacTBOPUTEIIb. XUMUUYECKUE CBOMCTBA
BOJIbI.

PackpbIBaTh CMBIC M3y4aeMbIX HOHATUM
Y IPUMEHSTH 3TU MOHITHUS IPU ONTUCAHUU
CBOMCTB BEIIECTB U UX MPEBPALLICHUMN.
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OcHoBaHus.

PactBopsl. Ponbs pactBopoB B npupo/ie
Y B )KU3HU 4elioBeKa. KpyroBopoT BOIbI
B MPUPOJE. 3arpsi3HEHUE MPUPOIHBIX

BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

HacelileHHbie 1 HEHACHIIIICHHBIE
pacTBOpPBL. PacTBOpUMOCTH BEIIECTB
B BoJle. MaccoBas 10J1s1 BenecTBa

B pacTBOpeE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu.

PacTBOpeHue BEMIECTB ¢ pa3IniHON
PacTBOPUMOCTBHIO.

BzaunMopaeiicTBre BOABI C METaIIaMH
(HaTpUeM U KaJIbIIUEM).
HccenenoBanne pacTBOPOB KUCIIOT

Y IIEJI0YEN C TOMOIIBIO UHANKATOPOB.
JlabopamopHvie onvimoi
Hccnenosanme ocoOEHHOCTEN
PacTBOPEHUSI BELIECTB C PAa3IUYHON
PacTBOPUMOCTBHIO.

[TpuroroBnenre pacTBOpPOB

C ONPEAECITCHHON MacCOBOM JOJIEH
PacCTBOPEHHOIO BEILIECTBA.
lpaxmuueckas paboma

Ne 5. IIpuroroBnenne pacTBOpoB

C OIPEAEICHHON MacCOBOU JOJIEN

XapakTepru3oBaTh PU3NUECKUE

Y XUMHYECKHE CBOMCTBA BObI, €€ POJIb
KaK pacTBOPHUTEIS B IPUPOTHBIX
IpoIeccax.

CocTaBisATh ypaBHEHUS XUMUYECKHIX
peakiuii ¢ yaacTueM BOJIBI.

OOBACHATH CYIIHOCTh YKOJIOTHYECKUX
po0sieM, CBSI3aHHBIX C 3arPSI3HEHUEM
MPUPOIHBIX BOJI, CIIOCOOBI OYMCTKH BOJIBI
OT MpUMeECEeH, MEpHI 10 OXPaHE BOJI

OT 3arpsi3HCHU.

[TnarupoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JieaTh BBIBOJIBI 11O PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU MPOBEIACHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

CrnenoBarh npaBuaaM 0€30MacHOM
paboThI B Tab0OpaTopuu mpu
WCITOJIb30BAHUU XUMUICCKOM MTOCY/IBI

U 000py1OBaHMUSL.

[IpoBOIUTH BEIUUCTIEHHUS C TPUMEHEHUEM
TIOHATHS «MaccoBas JI0JIS BEIICCTBA

B PacTBOpEY.

BricTpanBath pa3zBepHyThIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C OMOPOi
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pPacTBOPEHHOT'O BEIIECTBA.
Buiuucnenus:

C UCIIOJIb30BAHUEM ITOHITHS «MacCOBast
JIOJIs1 BELIECTBA B PACTBOPE»

Ha nHpOpMaIHIO U3 YU4eOHMKA

Y CIIPABOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VCIIOJIb30BAaTh N3yYCHHBIM OHATUWHBIN
anmapar Kypca XUMHUU

24

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIMHEHUN

11

Knaccudukanus HeopraHn4eckux
coequHenuit. Oxcuapl. Knaccudukarms
OKCHJIOB: C0JIe0Opa3yroiiue (OCHOBHEIE,
KHCIJIOTHBIE, aM(POTEpHBIE)

U HecoJieo0pa3yrolue.

HomenknaTtypa okcuioB. ®uznueckue
Y XMMHUYECKUE CBOMCTBA OKCHJIOB.
ITonmydyeHne OKCHUIOB.

OcnoBanus. Kiaccudukanus o0CHOBaHMIA:

LIEJI0YN U HEPACTBOPHUMbBIE OCHOBAHMUSI.
Homenknatypa ocHoBanuii. usnyeckue
1 XMMHAYECKUE CBOKCTBA OCHOBAHUM.
[TosrydyeHnne OCHOBaHUM.

Kucnotsl. Knaccuduxarums Kucior.
Homenknarypa kucnort. dusznueckue

Y XMMHAYECKUE CBOKCTBA KUCIIOT. P
aktuBHOCTH MeTasuioB H.H. bekerosa.
ITonydyeHue KUCIOT.

Conu. HomeHknaTypa conei.
PuU3NYECKNE U XUMUYECKUE CBOMCTBA
conei. [lonyuenue comen.
I'eneTnyeckas CBsA3b MEXy KIacCaMU
HEOPraHUYECKUX COCIUHEHUMN.

Knaccudumuposars nzyuaemolie
BEILIECTBA [10 COCTaBY U CBOMCTBAM.
CocTaBnsiTh POPMYIIBI OKCHUIOB, KUCIIOT,
OCHOBaHUU, COJICH U HA3bIBAaTh UX

10 MEKTYHApOAHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIINX XUMUYECKHX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYII BELIECTB,

K KOTOPBIM OHU OTHOCSITCAL.

CocTaBasiTh MOJIEKYJISIPHBIE YPABHEHUS
peaKuui, WIUTIOCTPUPYOLINX
XUMUYECKHE CBONCTBA U CITOCOOBI
MOJTYYEHHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TAKKE
MOJITBEPKIAIOIIMX TEHETUUECKYIO
B3aUMOCBSI3b MEXKTY HUMH.
[Tpou3BOANTE BHIYUCICHUS

110 YPaBHEHUSIM XUMUUYECKUX PEaKIIHil.
[InaHnpoOBaTH U OCYIIECTBIATH

Ha MPAKTUKE XUMHUUYECKHUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOTIOACHUS,
JeJaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIEPUMEHTA ITPU POBEICHUH
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Xumuueckuii yIkcnepumenm:
Jlemoncmpayuu:

OO6pa31bl HEOPraHUYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBITHI, WUTFOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHwie onvimol

OrnpeneneHue pacTBOPOB KUCIIOT

Y 1IEJI0YEN C TOMOIIBIO UHIUKATOPOB.
N3yueHne B3auMOIEUCTBUS KUCIIOT

C METaJUIaMH, pEaKIUi HEUTPATU3ALINH.
B3aumonerncTBrue pacTBopa CepHOU
KHCIIOTHI ¢ okcuaoMm menu (II).
[Tomy4yeHne HepacTBOPUMBIX OCHOBAHUM.
BriTecHeHHEe 0JTHOTO MeTasIa APYTrUM
13 pacTBOpPa COJIU.

IIpakmuuecxas paboma

No 6. Pemienue 3kcriepuMeHTaIbHBIX
3az1a4 o TeMe «BakHelIme Kiaccel
HEOPTaHUYECKUX COCAUHEHUI.
Buviuucnenus:

10 YPaBHEHUSAM XUMHUYECKOU PEaKIuu:
KOJIMYECTBA BEIIECTBA, 00HEMA, MACChI
10 U3BECTHOMY KOJINYECTBY BEUIECTBA,
o0BeMy, Macce peareHTOB

WJIU POJYKTOB PEAKIINU

71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

Crnenoarts mpaBuiiam 0€30MaCHOM
paboThI B J1abopaTopuu

IIPY UCTIOJIb30BAaHUU XUMUIECKOM
MOCY/Ibl U 000PYI0BaHUS.

BricTpanBath pa3BepHyThIC THCEMECHHBIS
U YCTHBIE OTBETHI C OTIOPOi

Ha MHGOPMAIIUIO U3 yUeOHUKA

U CIIPABOYHBIX MAaTE€pUAIOB, IPAMOTHO
VICII0JI30BAaTh U3YUYEHHBI TOHATUNHBIN
ammapar Kypca XuMUHu

Uroro no pazgeny:
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Ilepuoanuecknii 3axkoH u Ilepuognyeckas cucrema xumudeckux 3jaemeHToB . M. MenneseeBa. CTpoeHune aroMoB.
Xumnueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUU

3.1

[Tepuoanueckuit
3aKOH

u [lepuonnueckas
cucreMa
XUMHUYECKHUX
AJIEMEHTOB

J1. 1. MeHneneena.

Ctpoenue atoma

7

[lepBbie MOMIBITKY KiIaccupuKanum
XUMHUYECKUX dJIeMEHTOB. [loHsaTHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(1IeJI0YHBIC U IIEIIOYHO3EMENIbHBIC
METAaJLJIbI, TAJIOTE€HBI, UTHEPTHBIE T'a3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
Ileprnonnueckut 3akoH. [lepuonnueckas
CUCTEMA XUMHUYECKUX AIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUIMHHOTIEPHOIHAS (POPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB J[.1. Menaeneesa. [leproasl
Y rpynibl. PU3HYECKHN CMBICI
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPHOIa
Y TPYIIIBI AJIEMEHTA.

Ctpoenue atoMoB. CoCTaB aTOMHBIX
saep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MIEPBBIX
20 XMMUYECKUX 3JIEMEHTOB
ITepnoanueckoi CHCTEMBI

J.N. MenneneeBa. XapakTepuCTUKa
XUMHYECKOTO AJIEMEHTA

I10 €ro MoNoKeHuto B [lepronnueckon
cucteme .M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS pajyca

PackpbIBaTh CMBICT IEPUOAUIECKOTO
3aKOHa.

OnuckIBaTh CTPOEHUE TAOIULIBI
«lIepnoanueckas cucTreMa XUMUYECKUX
anemeHToB /.M. MeHnaeneeBay.
MonenupoBaTh CTPOEHUE aTOMA,
HDHEPreTUUYECKUX YPOBHEU U TOAYPOBHEM
IIPU TIOMOIIN PUCYHKOB, DJIIEKTPOHHBIX
KOH(UTypalnii U 3J1€KTPOHHO-
rpaguueckux GopMyIL.

[TosicHATH (U3HYECKUI CMBICIT
MOPSAIKOBOIO HOMEPA, HOMEPOB MEpUOIa
Y TPYIIIBI AJIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE PTIEMEHTBI
MIEPBBIX TPEX MEPUOJOB, KUTUH, Kb
Y UX COCJIMHEHUS IO MOJIOKEHUIO

B [Iepuonnueckoni cucreme

J.1. Menneneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB XUMHYECKUX
AJIEMEHTOB (M3MEHEHHE PAJINYCOB
aTOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COEUHEHUI

B IIPEENIAX MaJbIX EPUOJIOB U ITIABHBIX
HNOATPYHII C YYETOM CTPOEHUSI UX
aTOMOB,;
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aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METAJTUYECKUX U HEMETAIITUYECKUX
CBOMCTB MO TpynmaM U Mepuoam.
3nauenue [leproguyeckoro 3akoHa

u lleproanueckor CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHUS HAYKU U
npaktuky. /.. Mennenees — ydeHslit
U TPAKJAHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmoeiicTBrE rTUIpOKCHIA IITHKA

C pacTBOpaMM KUCIIOT U LIETOYEH.
MopaenupoBaHue CTPOCHUSI MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEN,
AIIEKTPOHHBIX ¥ CTPYKTYPHBIX (POPMYIL.
Ta6nuna «llepuonnueckas cucrema
XUMUYECKUX 3JIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimol
O3HakoMJIeHHE ¢ 00pa3aMy METAJIJIOB
Y HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B [1Ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThIE MMCHMEHHBIC
Y YCTHBIE OTBETHI C OMOPOM

Ha HHPOPMAIUIO U3 y9eOHUKA U APYTHX
HMCTOYHUKOB, B TOM unciie IHTepHeTa

3.2

XHUMHYECKasl CBA3b.
OKUCIUTENHLHO-
BOCCTAaHOBHUTEILHBIE
peakiuu

Xumunyeckas cBs3b. KoBaneHnTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DNEeKTPOOTPUIATENBHOCTD XUMUYECKUX
aneMeHTOB. loHHas cBs3b. CTeneHb
okucieHus. OKUCIUTENBHO-
BOCCTaHOBUTENbHBIE peakiuu. [Tpouecchl

PackppiBaTh CMBICT N3y4aeMBbIX TTOHATHH.
OnpenensTh BUJ XMMAYECKON CBSI3U

B COCJIMHCHMH.

MonennpoBaTh CTPOCHUE MOJIEKYJ

IIPYA TIOMOILIM PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX M CTPYKTYPHBIX (POPMYIL.
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OKHCJIEHUS] 1 BOCCTAHOBJICHHUS.
OKuCAUTENN U BOCCTAHOBUTEIH.
XHUMUYECKUHN IKCIIEPUMEHT: U3YUEHUE
00pa3loB BeIIEeCTB METAIIIIOB

Y HEMETAJIJIOB, B3aUMOJICHCTBUE
TUAPOKCUA [IMHKA C PACTBOPAMHU KHUCIIOT
Y 11EJIOYEH, TPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOUTUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuuil (ropeHue, peakuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

OnBITHI, WUTFOCTPUPYIOLIUE TPUMEPBI
OKHCJINTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOAKEHUS], COETMHEHUS)

Hcnonb30BaTh XMMUYECKYIO CUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIECTB,
3JIEKTPOHHOTO OajaHca peakiui.
OnpenensiTe CTENEHb OKUCICHUSI aTOMOB
XUMHUYECKUX IJIEMEHTOB 110 hopMyam
U COCTaBIIATH (POPMYJIbI OMHAPHBIX
COCIUMHEHMH I10 CTEIICHU OKUCIICHUS
aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
OnpenensaTe OKUCTUTEIb U
BOCCTaHOBUTEIIb. PaccTaBiIsATh
KO3(PHUIIMEHTHI B CXeMaX MPOCTHIX
OKHUCJIMTEJIbHO-BOCCTAHOBUTEIIBHBIX
peaKuii METOJIOM 3JIEKTPOHHOTO
Oamanca.

HabGmronaTh XMMHYECKUE OMIBITHI

110 IUIaHY, aHAJIM3UPOBATh U JIeJIaTh
BBIBO/IBL.

HUcnons3oBate UKT gag co3zpanus
MOJIEJIEN, TOATOTOBKU TPE3EHTALINM,
JIOKJIaZ0B 10 TEME.

BricTpanBaTh pa3BepHyThIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(OopMaLHIO U3 yueOHUKA U IPYTUX
WCTOYHUKOB, B TOM uncie MHTepHeTa

Htoro no pazaeny 15
PesepBHOE Bpems 3
OBUIEE YHNCJIO HACOB 68
[10 ITPOITPAMME
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9 KJIACC

Ne
/11

HanmenoBanue
pa3esioB U TeEM
y4eOHOTO0 IpeameTa

KomauuectBo
4acoB

Coneprxanue o0yueHus

OcCHOBHBIE BUJIBI JICATEIBHOCTH
00yJaromuxcs

BemecTBo 1 XMMUYeCKHE peaKIUN

1.1

[loBTOpEHME

U yriryoJieHue
3HAHU OCHOBHBIX
pa3nenoB Kypca

8 Knacca

5

[Tepnoanueckuii 3akoH. [lepuoaunueckas
CHUCTEMA XUMHYECKUX JIEMEHTOB

J.1. Menneneera. CTpoeHrE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
XMMHUYECKUX JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, Kajus, KaJbLIHI U UX
COE€IUHEHHUN B COOTBETCTBUU

C MOJIOKEHUEM DJIEMEHTOB

B [lepnoanueckoi cucreMe U CTpOCHHEM
UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU
CBSI3U. THUIBI KPUCTATUIMYECKHUX
pPEIIETOK, 3aBUCUMOCTh CBOKCTB
BEIIIECTBA OT THUIMA KPUCTATUTMYECKOU
PEILIETKU U BUAA XUMUYECKON CBSI3H.
Knaccuduxanust 1 HoMeHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUUECKUE
CBOWCTBA BEIECTB, OTHOCAILIUXCSA

K PA3JIMYHBIM KJIaCCaM HEOPTraHHUYECKUX
COEJIMHEHUI, TEHETUYECKAs CBSI3b
HEOPraHWYECKUX BEILIECTB.

XapaxkTepu3oBaTh XUMHUYECKUE DIIEMEHTHI
MIEPBBIX TPEX NEPHUOJIOB, KAIHS U KaIbIUs
10 X NOJIOKEeHUIO B [leprnoanueckoit
cucteme /1. 1. Menaeneena.
KinaccudunmpoBaTs 1 Ha3bIBaTh
HEOPTaHUYECKUE BEIIECTBA U3YUYEHHBIX
KJIaCCOB.

OnuceIBaTh OOIIME XUMUYECKHE
CBOMCTBA BEIIECTB PA3JIUYHBIX KJIACCOB,
MOATBEPAKAATh CBOMCTBA MPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX
peaKkum.

OnpenensiTe BUJI XUMUYECKON CBS3H

Y TUI KPUCTAJUTMYECKON PEIIeTKH
BEILIECTBA.

IIporao3upoBarth CBOMCTBA BELIECTB

B 3aBUCHUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BepHYThIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(poOpMaIHIO U3 yUdeOHMKA

Y CIIPaBOYHBIX MaTE€PUAIOB, TPAMOTHO
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Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJAEIISIMU
KPUCTAIUTNYECKUX PELIETOK
HEOPTraHUYECKUX BEHIECTB — METAJIJIOB
¥ HeMeTaJyIoB (TpaduTa 1 aaMasa),
CJIOHBIX BEIIECTB (XJIOPUAA HATPUS)

WCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
anmnapar Kypca XUMHUH

1.2

OcCHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuui

Knaccudukanust XuMuuecKux peakiuii
10 pa3INYHBIM MPU3HAKAM (110 YUCITY

Y COCTaBY YYaCTBYIOIIUX B PEAKIIUN
BELIECTB, M0 TEIIOBOMY 3 (DEKTY,

110 U3MEHEHUIO CTETIEHEN OKUCIICHUS
XUMUYECKHUX DJIEMEHTOB,

0 00PaTUMOCTH, 10 YYACTHIO
KaTajauzaTopa). IK30-

Y SHJAOTEPMHUYECKHE PEAKIINH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[ToHsTHE O CKOPOCTH XUMHUUYECKOMN
peakuuu. [ToHsiTue 06 0OpaTUMbIX

¥ HEOOPATUMBIX XUMUYECKUX PEAKITHSIX.
[ToHsTHE O TOMOTE€HHBIX U TETEPOrE€HHBIX
peakusx. [lonarue o karanmse.
[ToHsITHE O XMMUYECKOM PAaBHOBECHH.
@DaKTOpHI, BIUSIONINE HA CKOPOCTh
XUMUYECKOUN peaKIUy U MOJIOKEHUE
XUMHUYECKOTO PABHOBECHS.
OKUCTUTENbHO-BOCCTAHOBUTELHBIE

PackpbIBaTh CMBICII N3y4a€MbIX MOHATHI
Y IPUMEHSITh 3TH MOHSTHUS TIPU OMUCAHUH
CBONCTB BELIECTB U UX NPEBPALLECHUN.
KnaccuduiupoBath XuMu4ecKkue
pEeaKuu 1o pa3InYHbIM IPU3HAKAM.
VYcraHaBiaMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN peakIuu OT Pa3IuIHbIX
(bakTopoB.

[Iporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUM
B Pa3JIMYHBIX YCIOBUSIX.

OnpenensiTb OKUCIUTEID

1 BoccTtaHoBuTesb B OBP.

CocTaBsTh 2JIEKTPOHHBIN OasiaHc
pEeaKIMH.

[Tpou3BOANTH BHIYUCIICHUS

10 XUMUYECKUM YPAaBHECHHUSIM.
Y4acTBOBaTH B COBMECTHOM paboTe

B IIap€ WM TPyIIIE.

BricTpanBaTh pa3BepHYTbhIE MUCbMEHHBIE
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peaxiuu, dJEKTPOHHBIN OajlaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuun. CocTaBlIeHHE YpABHEHUI
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX
pEeaKLHii C UCITOJIB30BAHUEM METO1A
AJIEKTPOHHOIO OaJiaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccenenoBanue 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peaKklMy OT BO3IEUCTBUSA
pa3IUYHBIX (PAKTOPOB.

OnBITHL, WIUTFOCTPUPYIOUTUE TPUMEPDI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakuuu
Pa3IIOXKEHHUS], COCTMHEHUS ).
Buviuucnenusa:

KOJIMYECTBA BEILECTBA, 00bEMa U Macchl
pEareHToB WM IPOIYKTOB 1O
YPaBHEHUSAM XUMHYECKUX PEAKLIUI

Y YCTHBIE OTBETHI C OIIOPOH

Ha uHGOpMaIIUIO U3 YIeOHUKA

Y CIIPAaBOYHBIX MATEpPUAJIOB, IPAMOTHO
WCIIOJIb30BAaTh U3y4YEHHBIN TOHATUHBINA
anmnapar Kypca XUuMU1

1.3

DNEKTPONUTHYECKAs
JTUCCOITHAITHSI.
XUMUYECKUE
peakuuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JACCOLUALINU. DIEKTPOIUTHI

Y HERJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLUAIMN BEIIECTB

C Pa3IMYHBIMU BUJIAMH XUMHUYECKOU
cBs3u. Crenens nuccounaniu. CUiabHbIe
U CJ1a0ble 3JIEKTPOJIUTHI.

Peaxiuu noHHOTO OOMEHa. Y CIIOBUS

PackpbIBaTh CMBICIT N3y4aeMbIX IOHATHH,
a TaKXe€ CMBICJI TEOPUU
AJIEKTPOJUTUYECKON AUCCOLHAIIMH.
OOBSICHATH TPUUMHBI
3JIEKTPONPOBOAHOCTH BOAHBIX PACTBOPOB
BEILIECTB, pa3anuyaTh CJIa0bIe U CUIIbHBIC
BIEKTPOIUTHI.

CocTaBITh YpaBHEHUS AUCCOIUALIAN
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MIPOTEKAHMS PEaKIMii HOHHOTO OOMEHa,
TIOJTHBIE U COKPAIllCHHbIE HOHHBIE
ypaBHeHHUs peakiuii. CBONCTBa KUCIIOT,
OCHOBAaHHUH U COJIEU B CBETE
peACTaBICHUM 00 JIEKTPOTUTHYECKOM
nucconuanuu. KauecTBeHHbIE peakiuu
Ha uoHbl. [loHsITHE O TUIpOIU3E

coJiei.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 31eKTpONPOBOIHOCTH
pacTBOPOB BEIIECTB, IIpoliecca
JTHCCOIMALINM KUCIIOT, IIeIouei

U coJjieit (BO3MOXKHO MCITOIb30BaHUE
BUJICOMATEPHUAIIOB).

OnbITHI, WUTIOCTPUPYIOLIKE TPU3HAKU
POTEKAaHMS PEAKIIU MOHHOTO OOMEHa
(oOpa3oBaHue ocajka, BbIJICJICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacrnio3zHaBaHre HEOpPraHMYECKUX
BEIIIECTB C MOMOIIbI0 KAYECTBEHHBIX
peakiuii Ha HOHBI.

JlabopamopHmbwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIu HOHHOTO OOMEHAa B pacTBOpax
AIEKTPOIUTOB (C 00pa30oBaHUEM OCaJKa,
BBIJIEJICHUEM Ta3a, 00pa30oBaHUEM BOJIbI).

KHCJIOT, IIEI0YEH U COJICH, OJIHbIC

Y COKpAILICHHbIE MOHHBIE YPABHEHHUS
XUMUYECKUX PEaKIMil HOHHOTO OOMEHa,
KpaTKHE UOHHBIC YPABHEHUS MPOCTHIX
pEAKINMN TUAPOIIN3a COJEH.
XapaxkTepuszoBaTh 00IIHE€ XUMHUYECKUE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JMCCOIMAIINN; TTIOATBEPKAATh CBOMCTBRA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
Pemiars sxcriepuMeHTaIbHBIE 3a4a4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKHUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00PATOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh mpaBuiIamM 0€30MaCHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUUA XUMUYECKON
MOCY/Ibl U 000pYAOBaHUS.

[TpoBOAUTH BBEIYUCICHUS IO XUMUYECKUM
YPABHEHUSIM.

VYyacTBoBaTh B COBMECTHOM padoTe
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Ipaxmuueckas paboma:

Ne 1. Pemenue 3kcriepuMeHTaIbHBIX
3a]1a4 110 TEME.

Buviuucnenus:

10 YPABHEHUSIM XUMUYECKUX pEaKUnid

B IIap€ WM TPYIIIIE.
BricTpanBaTh pa3BepHyThIE MNCbMEHHBIE
Y YCTHBIE OTBETHI C OMIOPOM

Ha THGOPMAIIHIIO U3 YUeOHUKA U APYTUX
HMCTOYHUKOB WH(POPMAITUH, B TOM YHCIIE
HNutepnera

Hroro no pazneny

17

HemeTaabl M MX COeIMHEHUA

2.1 | Obmas
XapaKTEePUCTHKA
XUMHYECKUX
3JIEMEHTOB
VIIA-rpynmnsl.
["amorenst

OO6mas xapakTepUCTHKA TAJIOTCHOB.
Oc00EHHOCTH CTPOEHHUS aTOMOB,
XapaKTEePHbIC CTEIICHU OKUCIICHUS.
CrpoeHue u pu3HIEeCKrUe CBOMCTBA
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
xJiopa (B3aUMOJICUCTBHE C METaJlJIaMU,
HEeMEeTaJlJIaMH, IIeJI0YaMu).
XnopoBojopoa. CossiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJYYEHHUE,
npuMeHeHue. Jlercrerue xiaopa

U XJIOPOBOJIOPOJIa Ha OpraHU3M
yesoBeka. BaxkHelme XJmopuasl 1 Ux
HaXO0XJIEHUE B MIPUPOJIE.

Xumuyeckuui IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpakaroIKe PU3NIECKHE

1 XUMHYECKHE CBOMCTBA TaJIOTE€HOB U MX
coeMHEHU (BO3MOKHO HCTIOJIb30BaHUE

OOBCHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOICTB HEMETAIIJIOB U UX
COEMHEHNH B MPEIEIax MaJIbIX
NEPUOOB U TJIABHBIX NOJArPYHI
[leproandeckoi CUCTEMBI XUMUYECKUX
AJIEMEHTOB C YYETOM CTPOCHHUS X
aTOMOB.

Xapaktepu3oBaTh (PU3UYECKUE

¥ XUMUYECKHE CBOMCTBA MPOCTHIX
BELIECTB raJIOT€HOB (Ha MpUMeEpE XJI0pa)
Y CJIO’KHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpUJa HaTpHsl), CIOCOOBI UX
MOJTyYeHUsl, IPUMEHEHUE U 3HAYCHHUE

B [IPUPO/IE U )KU3HU YEJIOBEKA.
OmnpenensTb XJIOPUA-UOHBI B pACTBOPE.
[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOAUTH HAOIOICHUS,
JIeNIaTh BBIBOBI IO pe3yJibTaTaM
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BUJICOMATEPHAIIOB).

O3zHakomiieHue ¢ 00pa3lamMu XJIOPHIOB
(raJIoreHu10B).

JlabopamopHhwiii onvim:

N3ydenune cBOUCTB CONSTHON KUCIIOTBI.
[IpoBeneHre Ka4eCTBEHHBIX pPeaKIui
Ha XJIOPUJI-UOHBI.

lIpakmuueckas paboma

No 2: TlostyueHne COTHON KUCITOTHI,
VU3YYEHHE €€ CBOWCTB.

Buiuucnenus:

10 YPaBHEHUSAM XUMUYECKUX PEAKIUH,
€CJIM OJIMH U3 PEareHToB JaH B U30bITKE

HKCIIEPUMEHTA IIPU IPOBEACHUU
71a00PATOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CnenoBath mpaBuiiaM 6€301acHON
paboTHI B J1aOOpaTOpUH

IIPU UCTIOIb30BAaHUH XUMUYECKON
MOCY/Ibl U 000PYAOBAHUS.

BricTpanBath pa3BepHyThle TUCHbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MHGOPMALIHMIO U3 yYeOHHUKA

U CIPAaBOYHBIX MAaTEPUAIOB, IPAMOTHO
MCIIOJIb30BaTh U3yYEHHBIN TOHATHIHBIN
anmnapar Kypca XUMUU

2.2

Oo6mas
XapaKTePUCTHKA
XUMUYECKHUX
AJIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ COCAMHEHUSI

OO6mrast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynmnel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHbIE CTEIICHU
OKHCIICHUSL.

CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTBIX BEIIECTB — KUCIOPOJIA U CEPHI.
AmnoTpornHbie MOAU(PUKAIIMK KUCITIOPOaa
U cepbl. XUMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/1, cTpoeHue, Pu3nuecKue

Y XMMUYECKUE CBOMCTBA.

OKcubl cepbl Kak MPeCTaBUTENH
KHUCIIOTHBIX OKCHJIOB.

Cepnas kucnoTa, Gpu3nvecKue

U XUMHUYECKHE CBOMCTBA (00II1e Kak

OOBICHATH 0011IE 3aKOHOMEPHOCTHU

B U3MEHECHUU CBOMCTB JIEMEHTOB
VIA-rpynnsl ¥ uX COEJUHEHHI C yUETOM
CTPOEHMS UX aTOMOB.
Xapaktepu3oBaTh (PU3UUECKUE

1 XUMUYECKHUE CBOMCTBA ITPOCTOTO
BELIECTBA CEPHI U €€ COCIMHECHUN
(cepoBOAOpOIa, OKCHIIOB CEPBI, CEPHOMI
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJy4YE€HUsI, IPUMEHEHNE U 3HAYCHUE
B MIPUPOJE U )KU3HH YETIOBEKA.
Onpenenars HAIUYUE CYJIb(PaT-MOHOB
B pacTBOpeE.

OOBSICHATH CYIITHOCTD IKOJIOTUUECKUX
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IPEICTaBUTEIIS KJIacCa KUCIIOT
u crienuduyeckue). XuMUIECKUe
peakIuu, Jexaniiue B OCHOBE
POMBIIIEHHOTO CITOCO0a MOJIyYeHUS
cepHoii kucioTsl. [Ipumenenue. Conn
CEpHOI KUCJIOThI, KAUECTBEHHAS PEaKIUs
Ha CyJb(}aT-uoH.

Haxoxaenue cepol v €€ COeTMHEHU I

B pupojie. XUMUYECKOE 3arpsi3HEHUE
OKpYXaroUIel Cpeibl COCTMHEHUSIMA
cephl (KUCIOTHBIE JOXK/IH, 3arpsI3HEHUE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
pEeI0TBPALICHUSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomIieHHe ¢ 00pa3LaMu Cepbl U ee
COEIMHEHUAMU (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmonenue npoiiecca oOyriiMBaHus
caxapa noJji IeMCTBUEM
KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlabopamopHvie onvimei:

N3ydyeHne XuMU4eCKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHre kKaueCTBEHHON peaKluK Ha
cylbdaT-uoH U HAOII0IeHUE MpU3HaKa
ee MpOTeKaHUs

po0JIeM, CBA3aHHBIX € TepepaboTKON
COEJIMHEHUI CepHI.

[1manupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKHUE
HKCIIEPUMEHTBHI, TPOBOJUTH HAOIIOICHUS,
JieNIaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIEPUMEHTA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTOpUu

IIPU UCTIOIb30BAaHUH XUMUYECKON
MOCYJIbl U 000PYI0BAHHUS.

[Ipon3BOaUTh BBIYUCIICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh U BHITIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUYEOHHKA,
CIPaBOYHbIEC MaTepUaIbI
(ITepnonuyeckyro CUCTEMY XUMHUIECKHIX
anemenToB [I. 1. MenneneeBa, Tabmuiry
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHHI

U COJIEH B BOJIE, ANIEKTPOXUMUYECKUMN P
HaIpsHKEHU METaJIoB).

Hcnonb30BaTh IpU BBITIOTHEHUH
y4eOHBIX 3aJJaHUM U B MPOIIECCEe
HCCIIEIOBATENbCKOM 1eATETbHOCTH
HAy4YHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO COICPKAHUS, CIIPABOYHbBIE
MaTepuansl, pecypcsl MHTepHETA
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2.3

Ob6mmas
XapaKTePUCTHKA
XUMHUYECKHIX
AJIIEMEHTOB
VA-rpynmnsi.

A3ort, hochop u ux
COCTUHEHUS

OO6mu1ast xapakTepUCTHKA 3JIEMEHTOB
VA-rpynibel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3HUecKre 1 XUMUYECKHUE CBOMCTRA.
KpyroBoport azora B ipupoje.
AMMHaK, ero GU3UIECKUE K XUMUICCKUE
CBOMCTBA, TIOJIYYCHHE U IPUMCHEHHE.
Conu amMmMoHuUsI, UX PUBNYECKUE

Y XUMHUYECKHE CBOMCTBA, TPUMEHEHHE.
KadecTtBeHHas peakius Ha HOHBI
aMMOHMSI.

A3OTHas KUCJIOTA, €€ TIOJyYCHHE,
(bu3NYeCcKre 1 XUMUYECKHUE CBOMCTBA
(oOmIue Kak nmpeacTaBUTeNs Kiacca
KHUCJIOT U crieniuduyeckue).
Hcnonbs30BaHKre HUTPATOB U COJIEN
aMMOHUS B KQ4€CTBE MUHEPATbHBIX
yao0peHnii. XUMUYECKOe 3arpsi3HeHHE
OKPYXaroUIEH Cpebl COCTUHEHUSIMA
a3oTa (KHCIIOTHBIC JTOKIN, 3arPsS3HECHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aoTpoIHbIE MOAUDUKAIIIH
docdopa, husnveckrne 1 XUMHUIECKUE
cBorictBa. Okcun pochopa (V)

u ¢ochopHas kucyiora, Gpu3nIecKue

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B U3MCHEHUU CBOMCTB AJIECMEHTOB
VA-rpynnsl 1 X COeTUHEHUHN C yIETOM
CTPOCHHS UX aTOMOB.

XapakTepru3oBaTh PU3HUECKUE

¥ XMMHYECKHE CBOMCTBA IMPOCTHIX
BEILECTB a30Ta U (ocdopa u ux
COCTMHEHHH (aMMHaKa, COJICH aMMOHHS,
a30THOM KUCJIOTHI, HUTPATOB, OKCHU/IA
dbocdopa (V) u bochopHOIt KUCIIOTHI,
dbocdaToB), cmocoObI KX MOTYUCHHS,
NPUMEHEHNE U 3HAaYCHUE B TIPUPOJIE

Y J)KM3HU YeJlOBeKa.

Onpenensate HOHbI AMMOHHUS U pocPat-
MOHBI B pacTBODE.

OOBACHATDH CYITHOCTD IKOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C HAXO0XKICHUEM
coelMHeHui a3ota u ocdopa

B OKPYXKAIOIIIEN CPEIE.

[TmaHupoBaTh ¥ OCYIIECTBISTH

Ha MPAKTHKE XUMHUYECKUE
HKCIIEPUMEHTBHI, MPOBOIUTH HAOIIIOICHUS,
JieNIaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA IIPU MPOBEACHUU
71a00PaTOPHBIX OMBITOB U MPAKTUYECKON
paboTHLI.

CrnenoBaTh mpaBuiaM 0€30MacHON
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Y XMMHUYECKUE CBOKCTBA, MOJIyUEHUE.
Hcnons3zoBanue GpocdaToB B KaUeCTBE
MUHEPaIbHBIX YI0OpEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C PUBNIECKUMU
cBolicTBaMu a3ota, hocdopa

U UX COCTMHEHUM (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB).
O3HakoMJIeHHE ¢ 00pa3liaMH a30THBIX
u $hochOpHBIX YI0OpEHUH.
[Tony4yenue, cobupanue, pacrio3HaBaHUE
Y U3y4YE€HUE CBOMCTB aMMHAKa.
B3anMopneincTBre KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTBI C MEABIO
(BO3MOXKHO HCTOJIb30BaHNE
BUJIEOMATEPHUAIIOB).

Jlabopamopnvie onvimul:
[IpoBenieHre KaUeCTBEHHBIX PEAKIINI
Ha MOH aMMOHUs U pocdar-noH,

Y U3y4Y€HUE MPU3HAKOB UX
MPOTEKAHUSI.

Ipaxmuueckas paboma

Ne 3: TTonyueHnue ammuaka, U3y4eHHe
€ro CBOKCTB.

Buviuucnenus:

110 YPAaBHEHUSIM XUMHUYECKUX PEAKIUN

paboThI B 1abopaTopuu

MIPH UCTIOJIb30BAHUU XUMUYIECKON
MOCY/IbI U 000PYIOBAHMUSI.
[Tpou3BOANTH BBIUUCICHUS

M0 XMMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpH BHIMOJIHEHUH
y4eOHBIX 3aJJaHUI TEKCThl Y4eOHHKA,
CIIPaBOYHBIEC MaTEPUAIIBI
(TEpUOANIECKYIO CHCTEMY XUMHUYECKHIX
anemenToB JI. . Menaeneena, Tabiuiy
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUM

U COJIEH B BOJIE, DJICKTPOXUMUYECKUM Psifl
HaIpsHKEHUN METaJIOB)
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Ob6mmas
XapaKTEePUCTHKA
XUMUYECKHUX
AJIEMEHTOB
IVA-rpynmsl.
Yraepon

Y KPEMHUU, U UX
COCTMHECHHUS

OO6mu1ast xapakTepUCTHKA 3JIEMEHTOB
I[VA-rpynmsr. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCIICHUSL.

VYriepona, aniaoTponHbie MOAU(GUKAIIIH,
pacrpocTpaHeHue B IPUPOJIE,
dbu3nUecKrue 1 XMMUYECKUE CBOMCTBA.
Ancopbrusi. Kpyrooport yriepoja

B MIPUPOJIC.

Oxkcupel yraepoaa, ux puanyeckue

Y XUMHAYECKHUE CBOWCTBA, JEUCTBUE

Ha JKMBBIC OPTaHU3MBI, ITOJTYyUYCHUE

Y IPUMEHEHUE. JKOJIOTUYECKHE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoja (IV), runoresa rmodanbsHOro
MOTEIJICHUS KIIMMaTa, TapHUKOBBIN

s Pexr.

VYronbHasi KUCIOTA U €€ COJU, UX
dbu3nYecKre U XUMUYECKHUE CBONCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBenHas peakius Ha KapOOHAT-
noHbl. Mcronp3oBanue kKapOOHATOB

B OBITY, MEJIUIIMHE, TPOMBIIIJIEHHOCTH
Y CEJIbCKOM XO35IMCTBE.
[IepBoHayanbHbIE OHATHS

00 OpraHMYecKuX BEHIECTBAaX KaK

0 COEJIMHEHHUSIX yriiepoja (MeTaH, 3TaH,

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB JIEMEHTOB
IVA-rpynmnsl 1 ux COEIMHEHUI C Y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepuszoBarh GU3NYECKUE

Y XMMUYECKUE CBOMCTBA IPOCTHIX
BEILECTB yriepoJa U KpEMHHUS U UX
COEIMHEHHH (OKCUAOB yIiepoaa,
YTOJIBHOM KUCIIOTHI, KApOOHATOB, OKCUAA
KPEMHHSI, KPDeMHHEBOU KUCIIOTHI,
CHJIMKATOB), CIOCOOBI UX MOJTYYECHHUS,
MPUMEHEHUE U 3HaYEHUE B IPUPOJIE

Y )KU3HU YEJIOBEKa.

OOBACHATH MPUUUHHO-CIIEICTBEHHYIO
CBSA3b: CTPOEHUE BEIlleCTBa — CBOICTBA
— MPUMEHEHUE — Ha IpUMepax
COCIMHEHHH yIiIepo/ia U KPEMHHS.
OnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B PacTBOpE.

OOBICHATH CYIIIHOCTb 3KOJIOTUYECKHUX
po0JIeM, CBA3aHHBIX C HAXOXKIEHUEM
YTJIEKHUCIIOTO ra3a B OKPYKarOIIeH
cpezne.

[TonTBepk1aTh 0COOEHHOCTH COCTaBA
OpraHUYECKUX BEIIECTB PUMEpPaMU
MPOCTHIX COEAMHEHUN (METaH, dTaH,
STUJIEH, allETUJIEH, 3TAHOJI, TIMLUEPHH,
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STHUJICH, allCTHIICH, 3TaHOJ, TIUIEPHH,
YKCYCHasl KHCJIOTA).

[IprponHbIE ICTOYHHUKH YTIIEBOAOPOIOB
(yroJib, MpUpOAHBIN a3, HEQTH),
POJYKTHI UX TepepaboTku (OCH3UH),
WX POJTb B OBITY U MTPOMBIIIIICHHOCTH.
[TonsTHE O OMOTOTUYECKU BayKHBIX
BEIIECTBAX: KHUpax, Oelkax, yriieBojax —
U X POJIU B )KHU3HU YEIIOBEKA.
MarepuanbHOe €TMHCTBO OPTaHUYECKUX
1 HEOPTAaHWYICCKUX COCTUHCHUM.
Kpemnuit, ero ¢pusnueckue

U XUMHYECKHUE CBOMCTBA, MOTyYEHUE

u nnpuMeHenne. CoeTMHEHUS KPEMHHUSI

B nipupoje. O01mue npeacTaBicHus

00 okcune kpemuaus (1V) u kpeMHueBoit
KUCJIOTE.

CuMKaThl, UX HCII0JIb30BaHKE B OBITY,
MEUITUHE, TIPOMBIIIJICHHOCTH.
Baxueimme cTpouTenbHbIE MATEPUAIIBL:
KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
x)ene300eToH. [IpoGiiemsr 6e30macHOTO
WCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTEpPHAJIOB B TOBCEIHEBHOM KU3HH.
XumuyecKkuii IKChepumenm:
Jlemoncmpayuu:

Mopenu KpUCTaNIMYECKUX PEIIETOK

YKCYCHasl KHCJIOTa), B3aUMOCBSI3b
HEOPTaHMYECKUX COCTUHEHHH yriiepoia
¥ OPTaHUYECKUX BEIIECTB.

OnuceIBaTh POJIh OCIKOB, JKUPOB

Y yTJIEBOJOB B (YHKITMOHUPOBAHHUH
’KUBBIX OPTaHU3MOB, COCTaB MPUPOTHBIX
HMCTOYHHUKOB YTJIEBOJIOPOJIOB, UX POJIb

B OBITY U POMBIIIUIEHHOCTH.
[IpoBOINTH BEIYMCIICHUS 110 YPaBHEHUSIM
XUMHUYECKUX PEaAKIIH.

[TmarupoBaTh M OCYIIECTBIATh

Ha MIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeaTh BBIBOJIBI 11O PE3yJIbTaTaM
DKCIIEPUMEHTA TIPH MPOBEICHUN
71a00pPaTOPHBIX OIBITOB U MPAKTHUYECKHUX
pabor.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B JTabopaTtopuu

TP UCTIOJIB30BAHUU XUMUYCCKOMN
MOCY/Ibl U 000pPYAOBAHUS.
Hcronp30BaTh MPH BHIMTOTHEHUN
yueOHBIX 3aJ]aHUI TeKCThI yueOHUKa,
CIIPaBOYHBIC MATEPHAIIBI
(ITepnonuyeckyro CUCTEMY XUMHUYECKHIX
sanemenToB JI. . Menneneea, Tabmuiry
pPacTBOPUMOCTH KUCIJIOT, OCHOBAaHHUN
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anmasa, rpadura, QyaepeHa.
O3HakOMIIEHHE C TTPOLIECCOM aJICOPOLIUU
PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM yTJIEM U YCTPONCTBOM
MIPOTUBOTA3a.

O3HaKOMIIEHHE C IPOIYKIIMEN
CUJIMKATHOUW MPOMBIIUIEHHOCTH
(Buneomarepuansl: cuiMKaTHAs
IPOMBIIIJIEHHOCTB ).

Mopaenu MOJIEKyJI OpraHMYeCKUX
BELIECTB.

Jlabopamopmbwiii onvim:

[Tony4yenue, cobupanue, pacrio3HaBaHUE
Y U3y4YE€HHUE CBOMCTB YIJIEKUCIIOrO rasa.
[IpoBeneHre KaueCTBEHHBIX PEAKIINI

Ha KapOOHAT U CHUJIMKAT-UOHBI

Y U3y4YeHUE MPU3HAKOB UX

MPOTEKAHUSI.

lIpakmuueckue pabomol:

Ne 4. TlosmyyeHue yriaekucnoro rasa,
W3yYECHHUE €r0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaNbHbBIX
3aJ1a4 110 TeMe «BakHennine HeMeTaljIbl
U UX COCIMHEHUSD.

Buviuucnenus:

110 YPABHEHUSIM XUMHYECKUX PEAKIUN

Y COJIEU B BOJE, DIIEKTPOXUMHUUYECKUH DS
HaIpPsDKEHUH METAIIIIOB)

Hroro no pazneny

25
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MeTayibl M X COeIMHEHHUS

3.1

OO01wue cBoicTBa
METAILIOB

OO611ast xapakTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nosoxkenus B [lepuoanueckont cucreme
XUMHUYECKUX DJIEMEHTOB

JI.1. MeHneneeBa u CTpOCHUS aTOMOB.
Crpoenue metamioB. Merammueckas
CBSI3b U METaJNINUeCKas
KpUCTaJUIMYECKask penieTka.
DIIEKTPOXUMHUYECKHAN PsIJT HAITPSIKECHAN
METAIII0B. PUBHUECKUE U XUMHYECKHE
cBoicTBa MeTauioB. O0mMe cnocoosbl
nosyyeHust metauioB. [TonsTue

0 KOPpO3UH METAJIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CrmunaBel (CTalb, 9yTYH, TIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHHUE B OBITY

Y TIPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OO6pasipl METAIIJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOKHO MCITOJIb30BaHUE
BUJICOMATEPHUATIOB).

Jlabopamophvie onvimoi:
O3znHakomiieHHe ¢ 00pa3iamMu METaIoB
U CIUIaBOB, UX (DU3NUECKUMU

PackpbIBaTh CMBICIT U3y4aeMbIX MTOHSATHI
Y IPUMEHSATH 3T TOHSITHSI TPH OTIMCAHUN
CBOWCTB BEIIIECTB U MX MPEBPAIICHUNA.
OOBACHATH 001IIE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB ¥ UX COCTMHEHUH C YIETOM
CTPOEHHS UX aTOMOB.

XapakTepu30oBaTh CTPOCHUE METAIIJIOB,
o011e PU3NIECKUe U XUMUUECKUE
CBOICTBa METAJIOB.

XapakTepu3oBaTh 00I1IHE CITOCOOBI
MOJTyYEHUS] METAJLJIOB.

OnuceIBaTh CIOCOOBI 3aIIUTH METAILIIOB
OT KOPpPO3UH.

CrnenoBaTh mpaBuiIaM 6€30MacHOM
paboThI B 1a00OpaTOpUu

IIPU UCTIONIb30BAaHUH XUMUYECKON
MOCY/IbI U 000PYT0BAHMUSI.
[Tpon3BOAUTE BEIYMCIICHUS

110 YPaBHEHUSIM XUMHUYECKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
IPUMECH.

YyacTBOBaTh B COBMECTHOM padboTe

B TIap€ WJIM TPYTIIIE.

Hcnonb30BaTh Npy BHITOTHEHUN
yueOHBIX 3a/laHu# TEKCThI y4eOHUKa,
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CBOMCTBaMHU.

Buiuucnenus:

110 YPABHEHUSIM XUMHUUYECKUX PEAKIIUA,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
IpUMECH

CIIPaBOYHBIC MaTepHaIbI
(ITepponnueckyto CUCTEMY XUMUUYECKUX
sanemenTtoB [I. 1. Menaeneena, Tabmauiy
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH

U COJICH B BOJIC, DIICKTPOXUMHUYCCKHUM PsIT
HaIpPsHKCHUN METAIITIOB)

3.2

Baxueiimnme
METAaJUIBI U UX
COCTMHEHUS

16

[[{ero4yHbBIE METAIIBI: TIOJIOKECHUE

B [leprnonueckon cucteme XUMUYECKUX
anemenToB .. Menneneena,

CTPOEHHE X ATOMOB, HAXOXKJCHUE

B Iipupoic. Pu3nuecKkne 1 XUuMHUYECKUE
CBOMCTBA (Ha IpUMeEpe HATPHUS

U Kanus). OKCUAbI U TUIPOKCUIBI HATPUS
v Kanus. [[ppuMeHeHne meI0uHbIX
METAJUIOB U UX COCITUHCHUH.
[[{eroyHO3EeMENBHBIE METAJIBI MATHUI

Y KaJbIUH; TI0JIOKECHUE

B [leproanyeckor cucteMe XMMHUYECKUX
sanemeHTOB .M. MenneneeBa, ctpoeHue
X aTOMOB, HAXOX/ICHUE B IIPUPO/IE.
duznyecKrue U XMMHUYECKHUE CBOMCTBA
MarHus ¥ KaJibliusg. Baxkaelmnme
COCJIMHEHUS KaJbIus (OKCHU]I,
TUIAPOKCHU]I, COJH ). JKECTKOCTH BOJIBI

1 CIIOCOOBI €€ YCTPaHCHHUS.

AJITOMUHHH: TTOJI0KEHIE
B [lepuognueckon cucreme

OOBACHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COCIMHEHUH B rpyImnax

C YYE€TOM CTPOEHHUS KX aTOMOB.
XapakTepu3oBaTh (pU3nYECKUe

U XMMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB METAJUIOB U UX COCITMHECHUH
(OKCHIOB, TUAPOKCHUJIOB, COJIEH ),
CIOCOOBI UX TIOJTYYCHHUSI, TPUMEHEHUE

Y 3HAYCHHE B MIPUPOJIC U KU3HU
YEJIOBEKa.

YcraHaBauBaTh NPUUUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEILIECTBA — CBOWCTBA — IPUMEHEHUE —
Ha MIpUMepax U3y4yaeMbIX BEILECTB.
Pacno3HaBaTh ¢ TOMOIIBIO KAYE€CTBEHHBIX
peakIuii HOHbI METaJUIOB: MarHus,
KaJIbLIUS, aJIIOMUHMS, LIUHKA, XKeae3a (1)
u xenesa (III), menu (1),

Jloka3piBaTh aM(OTEPHBII XapaKTep
OKCH/JIOB Y THIPOKCHJIOB aJTFOMHHMS
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XUMHUYECKUX PJIEMEHTOB
JI.11. MenaeneeBa, CTpOEHHUE aTOMa,
HaXO0XJECHHE B npupoje. Puznyeckue

Y XMMHUYECKHE CBOMCTBA aTFOMUHUS.
AmpoTepHbIe CBOWCTBA OKCHA

Y TUJPOKCHUAA ATIOMUHMUSL.

Keneso: nonoxenune B [lepronnueckoit
CHUCTEME XUMHUYECKHUX AJIEMEHTOB

JI.11. MenneneeBa, CTpOEHHUE aTOMa,
HaXO0XJeHHE B npupoje. Puzndeckue

1 XUMHUYECKHE CBOMCTBA KeJe3a.
Oxcuipl, THAPOKCUIBI U coJin kese3a (1)
u xkene3a (III), ux cocras, cBoMCTBa

U TIOJTyYCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco06eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
HCII0JIb30BaHHE BUAEOMATEPHATIOB).
OxpaliBaHue IJIaMeHd HOHAMU
HATPHs, KU U KaJIbLIH

(BO3MOXXHO HCITOJIb30BaHHUE
BUJICOMATEPHUATIOB).

HccnenoBanue cBOMCTB )KECTKOM BOJBI.
[Ipouecc ropenus xene3a B KUCIOPOJIE
(BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

U IIUHKA.

[InanupoBaTh U OCYHIECTBIATH

Ha NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOCHUS,
JIeaTh BBIBOJIBI 11O Pe3yJibTaTam
AKCIIEPUMEHTA MPU NPOBEIECHUN
J1a00paTOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

Crnenosath mpaBuiiam 6€30MacHOM
paboThI B 1a00OpaTOpHUU

P UCTIOJIb30BAHUH XUMUYECKOU
oCy/Abl 1 000PYIOBaHMUS.
[Tpou3BOAUTH BEIYUCICHUS

10 XUMUYECKUM YPABHCHUSIM.
YyacTBOBaTh B COBMECTHOM padboTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha THGOPMAIIHIO U3 yUeOHUKA

Y CIIPABOYHBIX MaTE€pUAIOB, TPAMOTHO
VCIIOJIb30BAaTh U3y4YECHHBIN TOHATUUHBINA
ammapar Kypca XuMuu
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JlabopamopHhvie onvimol:

[IpoBeneHne KaueCTBEHHBIX PEaKITUi
Ha MOHBI (MarHus, KaJabIus, AITIOMUHHS,
1MHKa, sxenesa (II) u xenesa (I1II), menu
(IT), onucanue NprU3HAKOB UX
MIPOTEKAHUSI.

HccnenoBanne ampoTepHBIX CBOMCTB
TUJPOKCHUIA ATTFIOMUHUA U TUAPOKCHIA
[IMHKA.

lIpaxmuuecxkue pabomol:

Ne 6. XKecTkocTb BOJIBI 1 METO/BI €€
YCTpaHCHMUS.

Ne 7. Pemienue sKCriepuMEHTAIBHBIX
3a71a4 o reMe «BakHenIe MeTanbl
1 UX COCITUHCHUI.

Buiuucnenus:

110 YpaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIM OJIUH U3 PEareHTOB JiaH B U30bITKE
WUJIN COJICPKUT MPUMECH;

MacCOBOM JI0JIM BBIXO/1a TIPOTYKTa
peaxiuu

Uroro no pazgeny 20

XuMHA ¥ OKPYKAKOLIAs cpeaa

4.1 | Xumus 3 BemectBa u maTepuasl B IOBCEIHEBHON | XapaKTEPU30BaTh POJIb XUMUU
1 OKPY’KaroIast KU3HU yesioBeka. besomacHoe B pa3jMyHbIX chepax nesTeNbHOCTH
cpena UCIOJIb30BAaHUE BEUIECTB U XUMHUECKUX | JIFOJIEH, OCHOBHBIE BEIIECTBA

peakuuii B ObITy. [lepBas momoriis

" MaTCpHraJibl, IPUMCHACMBIC B JKU3HU
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MPU XUMHYECKUX 0KOTaxX

U OTPABJICHUSX.

XUMUYECKOE 3arPsI3HEHUE OKPYKAIOIIEH
cpeasl (TpeaenbHas J0mycTuMast
KOHIIEHTpaIus BemecTB. Poibs xumuu

B PEIICHUU SKOJOTUUYECKUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenne 06pa3iioB MaTEpUaIoB
(CTEeKJ10, CIIJIaBbl METAJIOB, MOJMMEPHBIC
MaTepUaIbl)

COBPEMEHHOTO YEeJIOBEKa.
OOBACHATH yCIOBUS 0€3011aCHOTO
UCIOJIb30BAHUS BEIIECTB U XUMUYECKHUX
peaxiuii B ObITY.

AHaTM3UpPOBATh U KPUTHICCKU
OILICHUBATh UH(OPMAIIUIO O BIUSHUU
IPOMBIIIIEHHOCTH, CEIBCKOI0 X0341CTBa,
TPAHCIIOPTa U JIp. Ha COCTOSIHUE
OKPYXaroUIEH CPEbI.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIH

IPU XUMUYECKUX 05KOTaX U OTPABJICHUSIX.
[IpuHuMaTh ydyacTue B 00CYKICHUU
po0JieM XUMUYECKON U AKOJIOTHUECKOMN
HaIPaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3ULIUIO TIO TIpodIeMe

W MpeJiaraTh BO3MOXKHBIC TTyTH €€
perieHus

Uroro no pazgeny: 3
Pe3epBHOE Bpemst 3
OBILEE UMCJIO YACOB 68
I10 ITPOTPAMME
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HHEPEYEHDb (KOAU®UKATOP) PACITPEJAEJIEHHBIX ITO KJIACCAM
MPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA U DJIEMEHTOB COIAEP KAHUA 110 XUMHUHU

B ¢enepanbHBIX M PErMOHABHBIX MPOIEIypax OICHKH KadyecTBa 0Opa3oBaHUS
UCIIOJBb3yeTCs IMepeueHb (KoaudukaTop) pacnpeie/eHHbIX MO0 KjaccaM IMPOBEPSEMbIX
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOM MPOTrpaMMbI
OCHOBHOTO 00TIIeTO0 00pa30BaHUs U DJIIEMEHTOB COACPIKAHUS 110 XUMHH.

8 KVIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMbI

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O 00I1I€TO 00pa30BaHUs
pe3yJbrara
1 1o Teme: «IlepBoHaYaIbHBIE XUMHUYECKUE TTOHITHUS
1.1 pacKpbpIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TIOHATHUWA: aToM,

MOJIEKYJIa, XMMHYECKHUH DJIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMeCh (OAHOPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCUTEJIbHAST aTOMHAas © MOJEKYJsIpHas Macca, KOJUYECTBO
BEI[ECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XHUMHYECKOTO
DJIEMEHTA B COCAMHCHUH, MOJIAPHBIN O00BEM, XMMHUYECKAs pPEaKIlus,
Kiaccuukanusa — peakiuil:  peakliMu  COCIWHEHHUS,  PpeaKIuH
pa3noKeHus, peakuuu 3aMellIeHMS, peakiuu oOMeHa,
9K30- W JHAOTEPMHUYECKHE DPEAKIMH, TEeTuioBOM 3¢ EKT peakiiuw,
pacTBOp, MaccoBasl J0Jsl BeuecTBa (MPOIEHTHAs KOHIIEHTpAIs)
B pacTBOpe

1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHYECKUX TOHSATUU
Y IPUMEHSATH 3TH MTOHATHS IPU ONMCAHUM BELIECTB U UX ITPEBPALLICHUI

1.3 UCIIOJIB30BaTh XUMHUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUS (POpMYJ
BELIECTB U YPABHEHUN XMMUYECKUX PEAKIIAN

1.4 pAacKpbIBaTh  CMBICI 3aKOHOB COXPAaHEHHUSI MacChl  BEUIECTB,
NOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOIO YYEHUS, 3aKOoHa
ABorazpo

1.5 ONpeNeNATh BaJCHTHOCTb AaTOMOB JJIEMEHTOB B  OMHAapHBIX
COEIMHEHUSIX
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1.6

KJaccu(UIUpoBaTh XUMHUYECKUE peakiuu (M0 YHCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3P HEKTY)

1.7

BBIYUCIIATh OTHOCHUTCIIBHYIO MOJICKYJIPHYIO WU MOJEIPHYIO MACCHI
BCIIICCTB

1.8

BBIYUCIISITH MAaCCOBYIO JIOIO XMMHUYECKOT0 dJIEMEHTa 10 (opmyJie
COCIMHCHMUS,

1.9

BBIYUCIIATE MACCOBYIO JOJIFO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTH €CTECTBEHHO-HAYUYHBIE METO/IbI TO3HAHUS — HAOJIIOJICHHUE,
U3MEpEeHNEe, MOJICTUPOBAHUE, SKCIIEPUMEHT (PEaTbHbIM U MBICJIICHHBIH )

[To Teme: «Baxueiimme npeacTaBuTENIN HEOPraHUUYECKUX BEILIECTBY

2.1

pacKpbsIBaTh CMBICI OCHOBHBIX XUMHWYCCKUX TTOHSITHM: OKCH I, KHCJIOTAa,
OCHOBAHHC, COJIb

2.2

OIIPENEIATh NMPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy
COEIMHEHUI 10 hopmMyIam

2.3

KJIaCCI/I(bI/II_[I/IPOBaTB HCOPraHNYCCKUC BCIICCTBA

24

XapaKTepu30BaTh (OMUCKHIBATh) OOIME XMMUUECKUE CBOMCTBA BEIIECTB
pPa3IMYHBIX  KJACCOB, TMOATBEpXKJas  OMNMCAHWE  NPUMEpaMU
MOJICKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX pPEaKIUi

2.5

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBad, BO3MOXHOCTH IPOTCKAHUA XHUMHWYCCKUX
HpCBpaH_IeHI/Iﬁ B Pa3JIMYHBIX YCIIOBHUAX

2.6

CIENOBAaTh  MpABUJAM  IOJB30BAHUS  XMUMHUYECKOM  MOCYIIOU
U J1abopaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe MpaBUiIaM OOpaleHus
C BEIIECTBAMHU B COOTBETCTBUM C WHCTPYKIMSMU TIO BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO U COOMPAHUIO
ra3000pa3HBIX BEMmIeCTB (BOJOPOJa M KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB C OINPEAECICHHOM MAacCOBOM JOJIEAd PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI
N0 PAacrno3HABAHMIO PACTBOPOB IWIEJIOYEH M KHUCIOT C IOMOIIbIO
WHIUKATOPOB (JaKMyc, peHoN(TallenH, METUIIOPAHK U IPYTHE)

2.7

IMPOBOJUTD PACUCTHI 110 YPABHCHHIO XUMHYECKOM PCaKu

ITo Teme: «llepuomnueckunii 3akoH u llepuomgmueckas cucrema
xumudeckux snemeHtoB .M. MenneneeBa. CTtpoeHue aTOMOB.
Xumuyeckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMI)

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATHH: SIAPO aTroma,
AJIGKTPOHHBIA CIIOW aTromMa, aTOMHAas OpOUTallb, paJUyC aToMma,

52



XUMHUUYCCKas CBA3b, IMOJApHAas MW HCEIOJsIpHAsd KOBAJICHTHAsA CBA3b,
QJICKTPOOTPHULATCIIBHOCTb, HOHHAA CBs3b, HOH, KA4TWOH, d4dHHWOH,
CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHHpOBaTB XUMHUYCCKHUC 3JICMCHTDBI

33

OINMCHIBaTh W XapaKTepu3oBaTh TabmmuHyr Gopmy [lepumomudeckoit
CHUCTEMBbl XHUMHYECKUX JJICMEHTOB: pas3nyaTh TIOHSTHS «TJIaBHAS
noarpynmna (A-rpynma)» U «mobounas mnoarpymnma (b-rpymma)y,
«Majbie» U «OOJIBIITNE) TIEPUOIBI

34

packpsiBath cmbich Ilepuommnueckoro 3akona J[.M. Menneneesa:
JIEMOHCTPUPOBATH NOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKHX JIEMEHTOB OT UX MOJIoKeHud B [lepuoanueckon cucreme

3.5

COOTHOCUTh  O0O3HA4YEeHHs, KOTOpPhIE HMEIOTCI B  TaOiMIle
«[lepnonnyeckas cucTema XUMHUYECKUX AIIEMEHTOB
.. MenneneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS
aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U 3apsjl siapa, 0011ee Yucio
AJIEKTPOHOB U pACTIPEICTICHUE UX MO JIEKTPOHHBIM CIIOSIM)

3.6

OMpENENATh  CTENEeHb  OKHUCICHUS  JJIEMEHTOB B OMHApHBIX
COETMHEHUIX

3.7

ONpENEeNsATh BUJ XUMHUYECKON CBsS3M (KOBAJICHTHAsT M HWOHHAs)
B HEOPraHMYECKUX COEAUHEHUSX

IIpoBepsieMble 3J1eMEeHTbI COAEPKAHUS

Kon [IpoBepsieMblIid AIEMEHT COAEPKAHUS
| [TepBoHauabHBIE XUMUYECKUE TTOHSATHS

1.1 [Ipenmer xumuu. Ponp XuMuK B KU3HU YEIOBEKa. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. @U3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BEILIECTB

1.2 [TonsTne 0 Meronax MO3HAHUA B XMUMHUU. UHUCThIE BELIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMeceit

1.3 ATOMBI UM MOJEKyJbl. XHWMHYECKHE 3IeMEHTbl. CHUMBOJIBI XUMHUYECKHX
37eMeHTOB. IIpocThie W CIIOKHBIE BeEMIECTBA. ATOMHO-MOJICKYJISIPHOE
y4YECHUE

1.4 Xumudaeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMUYECKUX DJIEMEHTOB.

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHoOcuTEIbHAs aTOMHas Macca.
OTtHOCHUTENLHAS MOJICKYJSIpHAss Macca. Maccosas J0JI1 XHUMHUYCCKOI'O
9JICMCHTA B COCAMHCHHUH
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1.5

Komungectso Bewmectsa. Mounb. MossipHas Macca. B3auMOoCBsA3b KOJIMUECTBA,
MacChl ¥ YHUCJIAa CTPYKTYpHBIX €IMHHUIl BemiecTBa. Pacuersl mo (opmyrnam
XUMHAYECKUX COCTUHEHUN

1.6

duznyeckre U XUMUICCKUE SIBIICHUS. XUMHUECKasi PEaKIus U €€ MPU3HAKHU.
3aKOH  COXpaHEHHS  MacChl  BEIIECTB. XHUMHUYECKHE  ypaBHEHHUS.
Knaccudukanus XuMUYeCKUX peakiui  (COCOUHEHUs, Pa3IoKEHUS,
3aMeleHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOM IOCYAOW,
C TmpaBWwIaMd paboThl B JabopaTopuu U MpHEMaMH OOpalleHUs
c JlabopaTOopHbIM OOOpPYAOBAHHWEM, HM3yUYE€HHUE U OIHCAHUE (PUINYECKUX
CBOMCTB 00pa3I0OB HEOPraHUYECKHX BEIIECTB, HAOMIOACHUE (PU3MUECKUX
(nnaBneHUE BOCKa, TasHUE JIbJa, PACTHPAHHME caxapa B CTYIKE, KUIIEHUE
U KOHJIEHCAIUsl BOJbI) M XUMHYECKMX (TOpPEHHE CBEYH, MPOKaIHBAHHE
MEIHOM TMPOBOJIOKH, B3aUMOJACHCTBHE MeJa C KHUCIOTON) SBJICHUMH,
HaOJIIOJICHNE U OINKCAaHUE IMPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEAKLIUN
(pa3noxeHue caxapa, B3aUMOJCHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
paznoxenue tuapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICHCTBUE
xene3a ¢ pactBopoM conu meau (II), uzyuenume cmnocoOOB pasneneHus
cMmecel (C MTOMOUIBI0 MarHuTa, GUIbTPOBAHKE, BhIApUBAHUE, JUCTUILISALINS,
xpoMarorpadusi), MPOBEJACHUE OUYMCTKU TMOBAPEHHOW COJM, HAOJIOJCHHE
U OIMCaHUE Pe3yJbTAaTOB MPOBEACHUS OMNbITA, WIUTHOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJEINIE MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxueimme npeacTaBuTEIN HEOPraHUUECKUX BELIECTB

2.1

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3yeMeHT U mpocToe
BemecTBo. HaxoxkaeHue kucimopoaa B Ipupoe, GU3NIeCcKre U XUMUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnoponaa. Crocoosb
MOJTYYCHHUST KHUCTIOpOoaa B JaOOpaTOpUH M MPOMBIIIIEHHOCTH. KpyroBopoT
KHCJIOpoa B mpupoze. O30H — ajuioTpoIiHas MoAUGUKAIIS KUCTOopoaa

2.2

TernoBo#t 3pdexT XuMUIecKol peakiuu, TEPMOXUMHUYECKUE ypaBHEHMUS,
9K30- U SHJIOTEPMUYECKHUE peakinu. TOIIMBO: Yrojib U METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOrO CIOs

23

Bogopon — »nemeHT W mpocTtoe BemiectBO. HaxoxxaeHwe Bomopona
B IIpupojie, (GU3NYSCKUE U XUMHUUYSCKUE CBOMCTBA, IPUMCHEHHE, CIIOCOOBI
nosyuyeHus. Kucinotsl u comu

24

Mousipablit 00beM ra30B. PacdyeTsl 1o XUMHUYECKUM ypaBHEHUSIM

2.5

Odusnueckne CcBoOMCTBAa BOabl. Boma kak pactBoputens. PacTBOpEI.
HacelllleHHBIE ¥ HEHACBILIEHHBIE PAcTBOPbl. PacTBOPMMOCTH BEIIECTB
B BoJie. MaccoBasi 107151 BEILIECTBA B paCTBOPE. XUMUYECKUE CBOMCTBA BOBI.
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OcHoBaHus. Posib pacTBOPOB B IPUPOJAE U B KU3HU yesioBeka. Kpyrosopor
BOABl B NpHUpOAE. 3arpsA3HEHUE NPUPOIHBIX BOoA. OXpaHa M OUYMCTKA
IIPUPOIHBIX BOJ

2.6

Knaccudukanus veopranmdeckux coenunennii. Oxcuanl. Knaccudukarms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE)
u  HecoleoOpasyromue. Homenkmarypa  okcugoB.  Duszumyeckue
U XUMHUYECKHe cBOMcTBa okcuaoB. [lonyuenue okcuaon

2.7

OcnoBanusa. Knaccudukainus OCHOBaHHW: IIETOYM W HEPACTBOPUMBIS
ocHoBaHus. HomeHnkiarypa ocHoBaHUW. DPU3NYECKHE U XHUMHUYECKHE
CBOMCTBAa OCHOBaHUU. [lonydyeHrne 0OCHOBaHUM

2.8

Kucnorel. Knaccudukanus kucimor. Homenknatypa kucinor. dusnueckue
1 XUMHYECKHE cBolcTBa KUcaoT. Psan aktuBHocTu MeTajuioB H.H. bekerona.
ITonydeHnue KucioT

29

Conu. HomeHknatypa cosneil. @u3ndecKkue U XMMHYECKHUE CBOMCTBA COJIEH.
[Tonyuenue coineit

2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMHU HCOPraHNYCCKHUX COGI[I/IHeHI/Iﬁ

2.11

XHAMHUYECKUM OJKCIIEPUMEHT: KA4ECTBEHHOE ONPEACIECHUE COJEPHKAHUS
KHUCIIOpOJia B BO3/yXe, MOTyYeHHe, cCoOOUpaHue, paclio3HaBaHUE U U3yYCHUE
CBOMCTB KHCJIOPOJA, HaOJIFOeHNE B3aMOJICHCTBUSA BEIIICCTB
C KHCJIOPOAOM M YCIIOBUSL BO3HUKHOBEHMS MW TNPEKPALICHUS TOPEHUS
(mo>kapa), o3HaAKOMJICHHE C O0Opa3laMyd OKCHJIOB M OMUCAHUE UX CBOWCTB,
MOJIy4eHHe, COOMpaHHe, paclio3HaBaHWE W W3YYEHUE CBOMCTB BOJOpOA
(ropenue), B3aumozeiicteue Bojgopoaa ¢ okcuaoMm menu (II) (Bo3zmoxkHO
WCIIOJBL30BAaHME BHJCOMATEpUaioB), HaOMOJeHUE OOpas3IoB BEIIECTB
KOJINYECTBOM 1 MOJIb, UCCIIEIOBAHNE OCOOCHHOCTEN pacTBOPEHUS BEILIECTB
c pa3IuYHON PacTBOPUMOCTBIO, MIPUTOTOBJICHUE pacTBOpPOB
C  ONpPENEIICHHOM  MAacCOBOM  JOJIEM  PACTBOPEHHOI'O  BEIIECTBA,
B3aMMOJCHCTBUE BOJbI C MeTa/ulaMu (HaTpUeM U KajbliieMm) (BO3MOKHO
WCIIOJB30BaHUE BHUJICOMATEPHANIOB), OMNPEACICHUE PACTBOPOB KHUCIOT
U IeNoYell C TIOMOIIBI0 HMHAWKATOPOB, HCCJIEAOBaHHE O0pa3IoB
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHUS
OKpAaCKH HWHJIMKATOPOB B pPAaCTBOpax KHUCIOT M IIEJIOYEH, H3y4YECHUE
B3auMoiericTBusl okcuaa meau (I) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT
C MeTaUlaMHM, pEaKUMM HEeUTpaau3aluM, II0Jy4eHUE HEepPaCTBOPUMBIX
OCHOBAHU, BBITECHEHHE OJHOI0 METajla JIPYTMM W3 pacTBopa COJIH,
pELIEHUE OHKCHEPUMEHTANBHBIX 3aJa4 Mo TeMe «BaxHeumme Kiacchl
HEOPTaHUYECKUX COEIUHEHUI
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[lepuonunueckuii 3akon u Ilepuoanueckas cucreMa XUMHUYECKUX JIEMEHTOB
J.1. MenpneneeBa. CtpoeHre aToMOB. XUMHUYECKasl CBsI3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIE PEAKIINU

3.1

[lepBbie TOMBITKM KIAacCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHe
O Tpymnmax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbBIC
METAJJIbI, TAJOr€Hbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yloT
aM(pOTEPHBIC OKCUIBI U THAPOKCHUIBI

3.2

Ilepnognyeckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX JJIEMEHTOB
J.1. MenneneeBa. KopoTkomepuomHas u JIIUHHONEpPHOIHAS (POPMBI
Ilepuoguyeckoin cucrteMbl xumMuuyeckux siemeHToB /J[.M. Menneneesa.
Ileproner u rpynnsl. U3nUecKuil CMBICI MOPSAIKOBOTO HOMEPA, HOMEPOB
[IEPUOJA U TPYIIIBI DJIEMEHTA

33

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M30Tomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TEpBbIX 20 XHWMHUYECKHUX DJIEMEHTOB
Ilepuomnueckonn  cucrembl .M.  MengeneeBa.  XapakTepuCTUKa
XMMHYECKOTO 3JIEMEHTA IO €ro mnojioxeHuto B llepronnueckoin cucreme
J1.1. MennaeneeBa

34

3aKOHOMEPHOCTU HW3MEHEHHUs pajuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METALTNYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpynnaM U TNEepUoaaM.
3nauenne Ilepuommueckoro 3akoHa u llepuoguueckol  CHCTEMBI
XMMHUYECKUX JIEMEHTOB JUUISI pa3BUTHs Hayku U nipaktuku. [[.1. Mennenees
— YUYEHBIN U TpaXkIaHUH

3.5

Xumuyeckasi cBsi3b. KoBasieHTHast (MOJIsipHAsE W HETOJSIpHAsI) CBSI3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAas CBS3b

3.6

Crenenp OKHUCJICHHAI. OKHCIUTENHLHO-BOCCTAHOBUTEILHBIC PCaKIunu.
HpOHCCCI)I OKHCJICHMS M BOCCTAHOBJICHUS. OKHCIIMTENN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI OKCIIEPUMEHT: HW3Yy4YeHHE OO0pa3loB BELIECTB METaIOB
Y HEMETAJUIOB, B3aUMOJIECUCTBUE TMAPOKCUIA LIUHKA C PACTBOPAMU KUCIIOT
U IIEJI0YEH, IMPOBEACHUE OMNbITOB, WUIIOCTPUPYIOIIUX  ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (rOopeHue,  peakuuu
Pa3JI0KEHUSI, COCTUHEHMUS )
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9 KVIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpaMMbl

Kox
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
o0pa3oBaTeNbHON IPOrpaMMbl OCHOBHOTO OOIIETO0 00pa30BaHHUs

1

ITo Teme: ((B@HIGCTBO U XUMHUUYCCKasA pCaKus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX TMOHSTHH: pPacTBOp,
ANEKTPOJIUTBI, HEIJIEKTPOIUTHI, AJIEKTPOJIUTHUUECKAS THUCCOLUALIMS,
peakiuu MOHHOTO OOMEHAa, KaTaJn3aTop, XMMUYECKOE PaBHOBECHE,
oOpaTuMble u HeoOpaTUMBbIE peaxkuuu, OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIE  PEAKIMH, OKHUCIUTENIb, BOCCTAHOBUTEIIb,
OKUCJIEHHME M BOCCTAHOBJEHHWE, AJUIOTPONHMs, aM(pPOTEPHOCTb,
XUMHUYECKass CBs3b (KOBAJICHTHAsl, WOHHAs, MeETaJLUTHYecKas),
KPUCTAJUINYECKAsl PEIIETKA, CIUIABbI, CKOPOCTh XUMHUECKON PeaKIu

1.2

HIUTIIOCTPUPOBATL B3daWMMOCBA3b OCHOBHBIX XHMMHYCCKHUX MOHSITHI
U IIPUMCHATD 5THU IOHATHA IIPU OIIMCAHWH BCIICCTB U UX HpeBpaIHCHI/If/'I

1.3

COCTaBJISITh YPABHEHUS JJIEKTPOJUTHYECKON OUCCOLMALIUM KHUCIIOT,
LIEJIOYEN M COJICH, MOJIHBIE M COKPAILICHHBIE YPABHEHHS PEaKLIHM
MOHHOTO OOMeHa

1.4

PacKpbIBaTh CYIIHOCTh OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIMA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHCca ITHX peakiui

1.5

IIPOBOJIUTH PACYETHI I10 YPABHEHUIO XUMUYECKOU PEaKUU

IIo Temam: «Hemerarmiel 1 uX coeauHeHus» W «MeTaluibl U UX
COECJTMHEHUS

2.1

XapaKTEepHU30BaTh (OMUCHIBATh) OOIIME U CIEIU(PUUECKUE XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPXKAAsl OMHCAHHE
IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHI COOTBETCTBYIOILIUX
XAMUYECKUX PEAKINN

2.2

COCTaBJIATb YPABHCHUSA peaKHI/If/‘I, MOATBCPKIAOIMIUX CYIICCTBOBAHHUC
FeHETUYECKON CBSI3U MCKY BCUICCTBAMHU PA3JIMYHBIX KJIAaCCOB

23

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOECHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUNA B PA3IMYHBIX
YCHOBUSX

24

ClieIoBaTh  MpaBWjaM  MOJb30BaHMS ~ XMMHYECKOW  MOCYAOH
U j1abopaTopHbIM 000OPYJOBaHMEM, a TaKKe MpaBWIaM OOpallleHus
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C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHMSMH TIO BBITIOJTHEHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIOJYYCHHIO U COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIECKHUCIOTO Ta3a)

2.5

NPOBOJNTH PEAKIMH, ITOATBEPIKIAAIOIINEG KAYCCTBCHHBIH COCTaB
pa3IM4YHBIX BEIISCTB: paclO3HaBaTh OMBITHBIM IIYTEM XJIOPHU-,
Opomua-, womua-, KapOoHaT-, ¢ocdar-, CcuUIUKar-, Ccyibdar-,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHS, WOHBI W3YYCHHBIX METAJIOB,
NPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTB

[1o Teme: «XuMHsI 1 OKpYKAIOIIAs CPEIay

3.1

PACKpBIBaTh CMBICI OCHOBHBIX XUMH4yeckux nousatui: I1/1K Bemecrna;
KOppO3Us METAJLIOB

3.2

MIPUMEHATh OCHOBHBIE OIEPAMU MBICIUTEIBHON JEATEIBHOCTH —
aHalIM3 W CHUHTE3, CpaBHEHHE, OO0OOIIECHUE, CHUCTEMaTU3alINIO,
BBISIBJICHUE IPUYUHHO-CIICICTBEHHBIX CBSI3€M — JUIsI U3YUYEHHUS CBOMCTB
BEIIECTB M XUMHUUYECKHX PEAKIHHI; €CTECTBEHHO-HAYYHBIE METOMbI
MO3HAHUA — HAaOI0JICHUE, U3MEpPEHNE, MOICIUPOBAHUE, DKCIIEPUMEHT
(peasibHBINA U MBICIICHHBIN )

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COJICPKAHUS

1

BemectBo n xumunueckas peakuus. [loBropenne

1.1

Ilepnonnueckuii 3akoH. [lepuonnyeckas cucremMa XMMHYECKUX 3JIEMEHTOB
.. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH
CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOJOB, KA, KaJbLUs
U HUX COCAUHEHHUM B COOTBETCTBHMHM C IIOJOXKCHHEM DJIEMEHTOB
B [leproanyeckoi CUCTEME U CTPOCHUEM HUX aTOMOB

1.2

CrpoeHune BeliecTBa: BUIbl XMMHUYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX
pPELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIMYECKOU
pelieTKn W BUJA XUMH4Yeckoi cBsizu. Kiaccudukauuss ¥ HOMEHKIATypa
HEOPraHWYECKUX BeIlIeCTB (MEXAYHApPOIHAsl U TPUBHAIIbHAS ). XUMUYECKUE
CBONMCTBA BEILIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB

1.3

Knaccudukanuss XUMHUYECKMX pEakluil MO0 pa3IMuyHbIM  IPU3HAKAM
(MO 4yHuCITy W COCTaBy YYacTBYIOUIMX B PEaKIMU BELIECTB, MO TEIJIOBOMY
s deKTy, M0 M3MEHEHHUIO CTENEHEW OKHCIEHUS XUMHYECKHX 3JIEMEHTOB,
no o0paTUMOCTH, TI0 YYACTHIO KaTajau3aTropa). IK30- U IHIAOTEPMUUYECKUE
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peaxiuu, TepMOXUMHUUECKHe ypaBHeHUs. [[oHATHE 0 CKOPOCTH XUMUIECKOU
peaKIym

14

[TonsiTHe 06 0OPAaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusax. [lonstue
O TOMOI€HHBIX M TETEPOreHHBbIX peakuusax. [loHATHE O XUMHUYECKOM
paBHOBecHH. DaKTOpPBI, BIMSIOIIME HA CKOPOCTh XMUMHYECKON pEeaKIUH
Y TIOJIOKEHUE XUMHYECKOTO PaBHOBECHS

1.5

OKMCIIMTENIbHO-BOCCTAHOBUTEILHBIC pCaKnuu, BHGKTpOHHBIﬁ OajaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM PCaKIH. CocraBneHue ypaBHCHI/Iﬁ
OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIB30BaHHCM MCTOAA
QJICKTPOHHOI'O OajaHca

1.6

Teopust ANEKTPOITUTUYECKOU JACCOLNALIUY. DIIEKTPOJIUTHI
U HE3JIEKTPOJauThl. KaTnoHBI, aHMOHBI. MeXaHu3M TUCCOLUAlUHU BEIIECTB C
pa3IMYHBIMM BUJIaMH XUMUYECKOH cBsi3H. Crenens qucconuanui. CUibHbIe
U ciabble ANEeKTPOauThl. Peakuuum noHHOro oOMeHa. Y CclIoBHS MPOTEKAHUS
peakuuii MOHHOTO OOMEHa, MOJHbIE M COKpAICHHbIE MOHHBIC YpaBHEHUS
peaknuii. CBOMCTBA KHUCIIOT, OCHOBAaHUW M COJIEH B CBETE IMPEIACTABICHUN
00 3JNEKTPOJUTHYECKON nucconuanuu. KauyecTBeHHbIE peakuu Ha HOHBI.
[TonsATHE O TUAPOIN3E COJIEN

1.7

XVMMHUUYECKHUI SKCTIEPUMEHT: 03HAKOMJICHUE C MOJIETISIMUA KPUCTATUTMYECKUX
pEelIeTOK HEOPraHWYECKUX BEIECTB — META/UIOB M HEeMeTaUloB (rpadura
M alMasza), CJIOXKHBIX BEIIECTB (XJOpUAa HATpusi); HCCIECIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHUYECKOM PEaKIMi OT BO3JCHCTBUS Pa3TUUHBIX
(GakTOpOB; HCCIEIOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca JUCCOLMAlMM  KHUCIOT, WIedoued ©  cojied  (BO3MOXHO
HCTIOJIb30BaHUE BUJIEOMATEPHUAIIOB); MIPOBE/ICHUE OTIBITOB,
WUTIOCTPUPYIOUIUX TIPU3HAKU TMPOTEKaHUs peakuid HOHHOro OOMeHa
(oOpa3zoBanue ocajaka, BBIJACICHHE Tra3a, oOpa3oBaHHE BOJBI); OIBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIIUil
(ropeHue, peakuMH  PaA3JIOKEHUS, COEAUHEHHUs);  PaCIIO3HABAHHE
HEOPTaHWYECKUX BEMIECTB C TOMOIIBI0 KAaUeCTBEHHBIX PEAKIIM HA HOHBI;
pelIeHne SKCIEePUMEHTAIBHBIX 3a/1a4

HewmeTtamne u nx COCANHCHUA

2.1

OO6mrast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu OKucieHus. CTpoeHue U (PU3MYECKHUE CBONCTBA
MPOCTHIX BELIECTB — raJION€HOB. XMMHUUYECKHE CBOMCTBA HA IIPUMEPE XJIOpa
(B3anMoJIeHiCTBHE C METaJUIaMH, HEMETAJJIaMU, 111eJI04aMHu ). XJI0OPOBOAOPO/I.
ConsHass KuCI0Ta, XMMHYECKHE CBOWCTBA, MOJYy4YEHUE, HPUMEHEHHE.
JlelicTBHE XJIOpa M XJIOPOBOJOPOJA HA OPraHU3M 4YeJoBeKa. BakHeumne
XJIOPUBI U UX HAXOKAECHUE B IPUPOAC
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O6mas xapakrepuctuka 3iaemMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTpOeHUs
aTOMOB, XapakTepHble CTerneHu okucieHus. CTpoeHne u (puuUecKue
CBOWCTBA IIPOCTBIX BEHIECTB — KUCIOpPOJAa U CEpbl. AJUIOTPOIHBIE
MOAU(PUKALUA KHUCTOpOoAa W cepbl. XHWMHYECKHE CBOWCTBA CEPBHI.
CepoBomopoJi, cTpoeHue, (puznyeckue U XUMHUUYECKHe CBOMCTBA. OKCHIbI
cepbl Kak MPEACTABUTENM KHCIOTHBIX OKCHIOB. CepHas KHCIOTa,
¢usnyeckue U XUMHUYECKHE CBOMCTBA (00IIME Kak MpeACcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). XUMUUYECKUE PEaKIUM, JIekKallue B OCHOBE
IIPOMBIIIIEHHOTO Croco0a MOMy4deHUs: CepHOM KucioThl. [IpumeHeHue.
Comu cepHOW KHCIOTHI, KayeCTBEHHas peaklus Ha Cylb(aT-HOoH.
Haxoxnenue cepsl u €€ COeIMHEHNI B TPUPOAE. XUMHUECKOE 3arpsA3HCHUE
OKPYXKAaIOILEH CpeJibl COEAMHEHUSIMU cepbl (KUCIOTHBIE T0XKAM, 3arPsI3HEHNE
BO3/yXa U BOJOEMOB), CIOCOOBI €ro MPeJOTBPAIICHUS

23

OO0mias xapakTepucTHKa 3J1eMEeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapakTEpHbIC CTEIEHU OKUCIEHUSA. A30T, paclpOCTPAHECHUE
B IpuUpoje, (PuU3ndyecKkue M Xumuueckue cpoiictBa. KpyroBopor azora
B IIpUpO/ie. AMMHUAK, €r0 (PU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MOTyYEHHUE
u npuMeHeHue. Conu aMMOHUS, UX (PU3HUYECKHE U XUMHUYECKUE CBOMCTBA,
npumMeHeHue. KauecTBeHHas peakiysi Ha MOHbl aMMOHUSA. A30THasl KUCIIOTa,
ee TodydeHwe, (QU3MYCCKHE UM XUMHUYECKHE CBOHcTBa (00OmMe Kak
OpeaCcTaBUTeNd Kiacca KUCIOT U crenududeckue). Vcnonb3zoBaHue
HUTPAaTOB U COJIEH aMMOHHMSI B KadeCTBE MHHEPAIbHBIX YyIOOpEHHIA.
XVWMHUYECKOE 3arpsi3HEHHUE OKpYXaloleld Ccpelapl COENMHEHHSIMHU a30Ta
(KUCTOTHBIE AOXKIH, 3arPSI3HEHUE BO3/TyXa, TOUBBI U BOJOEMOB)

24

®ochop, amnmorpomHbie  Moaudukanmuu  dochopa,  Dusmyeckue
u xumudeckue cBorctBa. Oxcun ¢ocdopa (V) u docdhopHas Kuciora,
¢u3nueckue W XMMHUYECKHE CBOWCTBa, moiydyeHue. Vcnonb3oBanue
¢docdaToB B kKauecTBE MUHEPATHHBIX yI0OpEeHUI

2.5

O6muras xapakrepuctuka saemMeHToB [VA-rpynmsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakTEepHblEe CTENEHU OKUCIEHUS. YTIJepoja, alIOTPOIHbIC
MoAu(pUKALIUKA, PACTIPOCTpAaHEHUE B MpUpPOJe, GU3UIECKUE U XUMUUYECKUE
cBoiictBa. Apcop6mus. KpyroBopor yriepoma B mpupone. OKcumsi
yriaepona, ux (pu3ndeckue M XMMHYECKUE CBOWMCTBA, JIEWCTBHE HA YKUBHIE
OpraHu3Mbl, TIOJIydEHHE U TMPUMEHEHHE. OKOJOTUYECKHEe MPpOoOJIeMBbl,
CBsI3aHHBIC ¢ okcuaoM yriepoaa (IV); rumoresa rino0aabHOrO MOTETUICHUS
KJIMMaTa; MapHUKOBbIM 3(¢deKkT. YroibHas KUCIOTa U €€ COJIM, uX
dusnueckue W XUMHUYECKHE CBOMCTBA, IMOJIYyYEeHHWE W TMPUMEHEHHE.
KadectBenHnas peakmusi Ha KapOoHAT-WOHBI. Mcmonb3oBaHue KapOOHATOB
B OBITY, MEIMIIMHE, IPOMBIIIJIEHHOCTU U CETHCKOM XO3SIICTBE
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2.6

[TepBoHaYaIbHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 3TaH, ATWJICH, alleTWJICH, 3TaHOJI, TJUIEPUH, YKCyCHas
kuciora). MIX coctaB u xumuueckoe crpoeHue. [loHsTue o OHoIoruuecKu
BAOXKHBIX BEILIECTBAX: JKHUpaX, OelKax, YrjieBoJgaX — U UX POJM B KU3HU
yenoBeka. MaTepuaabHOE €AMHCTBO OPraHMYECKMX M HEOPraHWYECKUX
COCIMHEHUU

2.7

Kpemuuii, ero ¢usuueckre ¥ XHMHYCCKHE CBOWCTBA, IOJIyYCHHUE
u npuMenenne. CoenuHeHUs KpeMHusI B npupoje. OOmue mpeacTaBIcHs
00 okcume kpemuus (IV) m xpemuueBoiri kuciore. CHIHMKATBI, HX
UCIIOJIb30BaHUE B OBITY, MEIHIIMHE, IPOMBIIUICHHOCTH. BakHeiime
CTpPOUTENIbHbIC ~ MaTepHabl: KepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xkesne300eToH. [IpoGrembr 0e30mMacHOTO HMCIOIB30BAHUS CTPOUTEIIBHBIX
MaTEPHUAJIOB B IOBCEIHEBHOM YKH3HU

2.8

XUMUYECKUI KCIIEPUMEHT: U3yuyeHUe 00pa3[0B HEOPTaHUUYECKUX BELIECTB,
CBOMCTB COJISIHOW  KHUCIJIOTBHI; MPOBEJEHUE KAYECTBEHHBIX PpPEAKIUI
Ha XJIOPUI-WOHBI U HAOJIOJCHHE MPU3HAKOB HX TMPOTEKAHUS, OTBITHI,
oTpaxaromue (u3anyeckue M XUMUYECKHE CBOMCTBA TaJIOTEHOB M UX
COEIMHEHH (BO3MOKHO UCIIOJIb30BAaHUE BHIEOMATEPHAIIOB); O3HAKOMJICHUE
¢ obOpasiamMu XJIOpUa0B (TaJOTeHUI0B); 03HAKOMIIEHHE C 00pas3IiaMu cepbl
U €€ COCAUHEHUsSMU (BO3MOKHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB);
HaOJoJIeHHe  Tpollecca  OOyIJIMBaHMS — caxapa MOJ  JIEUCTBHUEM
KOHLIEHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3YYECHUE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEpHOM KHCIOTHI, MPOBEJIECHWE KAuYEeCTBEHHOW peakuuu
Ha cynb(daT-uoH U HaOIIOJIEHUE MPU3HAKA €€ MPOTEKaHMs; 03HAKOMIICHUE
¢ usznueckumu cBoMcTBaMU a30Ta, pocdopa u ux coequHEHUM (BO3ZMOKHO
HCIIOJIb30BAaHUE BHUJEOMATEPUAIOB), 0Opa3lamMu a30THBIX U (HOchHOPHBIX
yoOpeHuil; moyiydeHue, cooupaHue, pacro3HaBaHue U U3yuye€HUE CBOMCTB
aMMUaKa; IpoBe/IeHHe KaueCTBEHHBIX PeaklMii Ha MOH aMMOHHUs U (docdar-
MOH W U3y4YCHHE TMPU3HAKOB UX MPOTEKaHUS, B3aUMOJICUCTBUE
KOHIICHTPUPOBAaHHOM  a30THOM  KHCJIOTBI €  Meablo  (BO3MOKHO
UCIIOJIb30BAaHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIEIEH KpUCTATUTMUYECKUX
pelieTok anMmasa, rpadura, QysuiepeHa; O3HAKOMJIEHHE C IPOLECCOM
afcopOIMM  pacTBOPEHHBIX  BEHIECTB  AKTUBUPOBAHHBIM  YIJIEM
U YCTPOWCTBOM NPOTHBOTrasa; IMOJIy4YeHHE, cOOHMpaHHe, paclo3HABaHHE
Y U3y4YE€HUE CBOICTB YIJIEKHUCIIOTO Ta3a; MPOBEACHUE KaY€CTBEHHBIX PEAKIIHIA
Ha KapOOHAT- M CUJIMKAT-UOHBI M HM3yYEHHUE NPHU3HAKOB HX MPOTEKAHUS;
O03HAKOMJICHUE C MPOJIYKIMEH CUIIMKATHON MPOMBIIUICHHOCTH; PEIICHUE
DKCIEPUMEHTANIBHBIX 3aJa4 N0 TeMe «BakHellne HeMeTalyibl U HX
COECTMHECHUS

MeTaibl U UX COCANHCHUA
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3.1

OO11as XapakTepUCTUKAa XUMHUUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUH
ux mnoJoxkeHus B lleprogudeckoil cucTeMe XUMHYECKHX SJIEMEHTOB
H.M. MenneneeBa u crpoeHus aroMmoB. CTpoeHHME  METaUIOB.
Merammueckass CBsI3b M METAUIMYECKAss KPUCTAJUIMYECKasl peILIeTKa.
DNEeKTPOXUMHYECKUH PsJl HAIPSKEHUN METAJIOB

3.2

dusnyeckue W XHUMHYECKHE cCBoMcTBa MeTamwioB. OOmme crocoObl
nmoytydeHus: MeTasuioB. [ToHATHE 0 KOPPO3HH METALIOB, OCHOBHBIE CIIOCOOBI
3alIUThI UX OT Koppo3uu. CruiaBbl (CTallb, YYyTYH, AOPATIOMUHUN, OpOH3a)
U X PUMEHCHHE B OBITY ¥ IIPOMBIIIUICHHOCTH

33

H_ICJIO‘—IHBIG MCTAJJIbIL: IIOJIOKCHHUEC B HepHOI[HqCCKOﬁ CHUCTEME XUMHNYCCKUX
OJICMCHTOB I[I/I MeHﬂeneeBa; CTPOCHHUC HX AdTOMOB; HAXOXKICHHC
B IIpHUPOIC. du3nuecKkue U XMMHUYECKHE CBOMCTBA (Ha IIpuMCPC HATPUA
)51 KaJII/IH). OKCI/II[BI U TUAPOKCUABI HATPUA U KAJIHU:A. HpI/IMCHGHI/IG mMCJI0OYHBIX
MCTAJJZIOB N UX COGI[I/IHGHI/II\/'I
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[[lenouyno3eMenbHble  METaJUIbl MarHMid W KaJlbLUMWA: MOJOKEHHE
B Ilepuonnueckoin cucreme xumuueckux snemeHtoB [[.M. Menneneena;
CTPOCHHUE UX aTOMOB; HaXOXKJEHHUE B IIpUpojic. PU3NYECKUE U XUMUUYECKHUE
CBOMCTBa MarHusi U KaJbllusd. BakHelIne coeIUHEHUs Kaiblus (OKCHI,
TUAPOKCHU]I, COJIN). JKeCTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHCHHS

3.5

AmomuHuii: nosiokeHne B Ilepuoguyeckor CHCTEME XMMHUYECKUX
anemeHntoB /[.MI. MeHneneeBa; CTpoeHHE aToMa; HAXOXKICHUE B IPUPOJIE.
®u3znyeckre U XMMUYECKUE CBOMCTBA aIIOMUHUA. AM(OTEpHbIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSA

3.6

Kenezo: nonoxenne B llepuoanueckori cCUCTEME XUMHUYECKUX SJIEMEHTOB
JI.1. Menpaeneesa; cTpoeHuE aToMa; HaXOXKJICHHE B npupoae. Pusnyeckue
Y XUMHUYECKHE CBOMCTBA keje3a. OKcuabl, TuIpoKcHabl U conu xene3a (1)
u xene3a (III), ux cocta, CBOICTBA U MOTYUYEHHE

3.7

XVMMHUYECKUI SKCHEPUMEHT: O3HAKOMIIEHHE C o0pa3laMu METaioB
Y CIUTaBOB, WX (PU3NYECKUMH CBOMCTBAMH; U3yUEHHUE PE3YJIbTaTOB KOPPO3UU
METAJIOB (BO3MOXKHO HCIIOJIB30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aUMOJCHUCTBUS OKCHJIa KajdbliMsl W HATpus C BOAOM (BO3MOXKHO
HCTOJIb30BaHUE BUICOMATEPHUAJIOB); UCCIEIOBAHNE CBOMCTB KECTKOM BOJIBI;
mporiecca TOpPEHMsI JKejie3a B KHUCIOopoJie (BO3MOXXHO HCMOJIb30BAHUE
BUJICOMATEPUAIIOB); TIPU3HAKOB TMPOTEKAHUS KAUYE€CTBEHHBIX peaKIui
Ha WMOHBI (MarHus, Kajablius, allOMUHUA, ITMHKa, kenesa (II) u xxenesza (11I),
menu (II); HaGmroneHWEe W ONMMCAHHME TMPOIECCOB OKpAIIMBAHUS TJIAMEHH
MOHAMU  HATpHs, Kadusd U Kajablusd (BO3MOXKHO  HCIOJb30BaHHE
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BHUJICOMATEPHAIIOB); HCCIEIOBaHUE aM(POTEPHBIX CBOWCTB THAPOKCUIIA
QTIOMUHUS Y THAPOKCHAA I[MHKA;, PEUICHHWE SKCIEPUMEHTAIbHBIX 3a]a4
1o Teme «BaxkHelilme MeTamibl U UX COSTUHECHUS

XUMHUSI U OKpYXKarolas cpeaa

4.1

Hosrie MaTCpUuaibl U TCXHOJIOTHUH. Bemecma N MaTCpHaJIbl B HOBCC,Z[HeBHOﬁ
’KM3HH YejJoBeKa. XUMHS U 310POBLEC. be3onacHoe ucnoabp30BaHuE BCIICCTB
N XUMHUYCCKHX peaKuHﬁ B 6I>ITy. HCpBaﬂ IIOMOIIb ITPH XUMHUYCCKUX OKOT'aX
" OTPABJICHUAX

4.2

OCHOBBI ~ 3KOJOTHMYECKOM TIpPaMOTHOCTH. XHUMHUUYECKOE 3arpsi3HEHUE
okpyxaromeid cpeasl IIJIK. Ponb XuMuM B pEIICHUHU SKOJIOTHYECKHUX
npo6sieM. [TpupoiHbIie HCTOYHUKHU YTJIEBOJAOPOAOB (Yroib, IPUPOIHBIN ra3,
He(Th), IPOIYKTHI UX TEPEPabOTKH, KX POJIb B OBITY M IIPOMBIIIJIEHHOCTH

4.3

XUMHYECKUMN OKCIICPUMCHT: H3YUYCHHUC O6p&3HOB MaTCpUuaIoB (CTGKHO,
CIL'IaBbl MCTAJIJIOB, ITIOJIMMCPHBIC MaTepI/IaJ'IBI)
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MNEPEYEHDb (KOAUPUKATOP) IPOBEPSEMbIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OGPA30OBATEJIBHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

N 3JIEMEHTOB COAEPKAHMUS 110 XUMHUHN

JI1st mpoBeieHUsI OCHOBHOT'O FOCYJapCTBEHHOI0 3K3aMeHa 1o XxumuH (gaiee — OI'D
0 XHWMHH) HCIOJB3yeTCsS TMepedyeHb (KoAU(GUKATOP) IPOBEPsSEMbIX TpeOOBaHUI
K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHMsI U AIIEMEHTOB COZCPKAHHUSL.

IIposepsiembie HAa OI'D M0 XMMUM TPeOOBaAHUS K Pe3y/JbTATAM 0CBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOT'0 00111€r0 00pa30BaHMs

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHMS K IPEAMETHBIM pe3yibTaTaM 0a30BOr0
YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTENbHON MTPOTrPaMMBbI
OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe DI'OC

1

IIpencrasienue:

1.1

O TI03HABAEMOCTH SBJICHUWA TPUPOAbI, NOHMMaHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIlIel KyJIbTypbl W MNPAKTHUYECKOU
JIESITEIbBHOCTH YeJOBEKa B YCJIOBHUAX COBPEMEHHOTO OOIIECTBA;
MTOHMMAHHUE MECTAa XUMHUH CPEIN APYTUX ECTECTBEHHBIX HAYK

1.2

0 HAay4YHBIX MCTOJAAX IIO3HAHM:A, B TOM YHUCJIC SKCIICPUMCHTAJIBbHBIX
N TCOPCTHUUCCKUX MCETOAAX HCCICAOBAHUA BCHICCTB W H3YUCHUA
XUMHUYCCKHUX pCaKHHﬁ; YMCHHC HUCIIOJIB30BAaTh MOACIINn
JJIA 00BACHECHUS CTPOCHHUS aTOMOB 1 MOJICKYJI

1.3

o chepax npodeccHoHaTBLHON JEATEITBHOCTH, CBA3AaHHBIX C XHMHEH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JIOCTHIKCHHUSX
XUMHYECKOH HAyKH, YTO IO3BOJUT OOYYalOIIMMCS pacCMaTpHBaTh
XUMUIO KaK cepy cBoer OymyIieit mpopecCuoHaIbHON AeSITEIIbHOCTH
U clejaTh OCO3HAHHBIM BBHIOOP XMMHHM KaK MPOQHIBHOIO MpeaMeTa
IIPU TIEPEX0/Ie Ha YPOBEHb CPEAHETO O0IIEro 00pa3oBaHuUs

Brnagenune cucreMol XMMUYECKHX 3HAHUM U YMEHHUE NPUMEHSTH
CHUCTEMY XMMHUUYECKHX 3HAHUHM, KOTOpasi BKJIIOYAECT:

2.1

BAKHEHUIINE XUMHUYECKHE TOHSTUS: XUMHUYECKUH JJIEMEHT, aToM,
MOJIEKYJIA, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOJIHAS
U HEOJHOPOJHAs CMEeChb, OTHOCUTENbHbIE ATOMHAsi U MOJEKYJSIpHas
MaccChl, KOJMYECTBO BELIECTBA, MOJb, MOJSpPHas Macca, MOJISAPHBIM
00BeM, OKCHJ, KHCIIOTa, OCHOBAaHWE, COJb (CPEaHssA), XUMUUYECKas
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peakuys, peakuuu COEAMHEHMS, PEAKUUU Pa3JIOKEHHs, DPEAKLIUU
3aMENICHMs], peakiu OOMeHa, TEIIoBOM 3(PdeKT peakiuu, 3K30-
U SHIO0TEPMUYECKHUE PEAKIIUHU, PACTBOP, MACCOBASI A0OJSI XUMUYECKOTO
AJIEMEHTA B COEJUHEHUH, MacCOBas 10151 U IPOLICHTHAs KOHLIEHTpalus
BEIIECTBA B pAcCTBOpE, fAJpO aroMma, DJIEKTPOHHBIM CIOM aroma,
aTOMHasi OpOUTaJIb, PAANYC aTOMa, BAJIEHTHOCTb, CTENIEHb OKUCIICHUS,
XUMHUYECKast CBSI3b, AIEKTPOOTPUIIATEIILHOCTD, noJisipHas
U HEMOJISIpHAsi KOBaJeHTHasi CBsI3b, MOHHAsl CBS3b, METAJUIMYECKas
CBA3b, KPUCTAJLIMYECKAS PEIIETKA (ATOMHAsl, MOHHAS!, METAITTNYECKAs,
MOJIEKYJIIpHAsi), MOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEIJIEKTPOJIUT,
ANEKTPOJIUTHYECKAsl JHCCOLMALUs, pEeaKUud HMOHHOTO OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE peakiuu, OKHUCIIUTEINb
U BOCCTAHOBUTEJb, OKHUCICHHE W BOCCTAHOBIICHHE, 3JIEKTPOJIU3,
XUMHUYECKOE pPABHOBECHE, OOpaTUMbIE M HEOOpAaTHMbIE PEAKILIHH,
CKOPOCTh XUMHYECKON peakuuu, kartanmuzarop, IIJK, xopposus
METaJIOB, CILIaBBI

2.2

OCHOBOIIOJIAraf0IIMe 3aKOHbl XUMHM: 3aKOH COXpPAHEHUS MACCHI,
nepuoguueckun 3akoH J[.MI. MenneneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOTaapo

23

TEOPUU  XHUMUHU: ATOMHO-MOJIEKYJISIpHAs Teopus, TEOpHsI
AIEKTPOIUTHYECKON TUCCOLUALUN

Brnaaenue ocHOBaMy XMMHUYECKOW TPAMOTHOCTH, BKITFOUAKOILEH

3.1

YMEHUE MPAaBUIIBHO UCIIOJIb30BATh U3YUEHHBIE BEILIECTBA U MaTEPUAIIbI
(B TOM 4ucie MHHEpajbHblEe YAOOPEHHS, METAIbl W CIUIABBI,
OPOAYKTHI MEpepadOTKU MPUPOJHBIX HCTOYHUKOB YTJIIEBOJOPOIOB
(yrig, mpupoAHoro ra3a, He@TH) B OBITY, CEIbCKOM XO3SMCTBE,
Ha IPOMU3BOJCTBE ¥ IOHMMaHUE 3HAYEHUS )KUPOB, OEIIKOB, YTIIEBOIOB
JUTSL OpraHn3Ma 4esIoBeKa; YMEHHE MMPOTHO3UPOBATh BIUSHUE BEUIECTB
U XMMHYECKHUX IMPOIIECCOB HA OPraHM3M YEJIOBEKAa U OKPYKAIOIIYIO

IMPpHUPOJIHYIO CpCay

3.2

YMEHUE MHTETPUPOBATh XMMUYECKUE 3HAHUSA CO 3HAHMSIMHU JIPYTUX
y4€OHBIX MPEAMETOB

33

HaJIM4Yue OIbITa padOThl C Pa3IMYHBIMM UCTOYHUKAMU WH(OpMAIu
Mo XuMuu (Hay4yHas W HAy4YHO-TIOMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

34

YMCHHC 0O0BEKTHBHO OLICHHUBATDH I/IH(I)OpMaHI/II-O O BCHOICCTBaAx, HX
MNpCBPAlICHUAX n MMPaKTHYCCKOM IMPUMCHCHUHN u YMCHHC
HCIIOJIB30BATh €€ AJIA PCIICHUA y‘-Ie6HO-H03HaBaTeJ'IbHBIX 3aga4
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Brnanenue ocHOBaMH MOHSTHMHOIO amnmapara M CHMBOJHYECKOTO
A3bIKa XMMHMHU JJI1 COCTaBJIEHMs (POPMYJI HEOPTaHUYECKUX BELIECTB,
YPaBHEHUH  XHMHUYECKUX  PEaKIUil; OCHOBAMH  XMMHYECKOU
HoMmeHKIaTypbl (IUPAC u TpuBuanbHOM)

5 YMeHne oOBACHATH CBS3b IOJIOKEHHS 3jieMeHTa B llepuoanueckoii
CUCTEME C YHUCJIOBBIMU XapaKTEpPUCTHKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsn sApa, oOIiee Yucio
AJIEKTPOHOB), PACHpPEACICHUEM SJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOJIOB, KAIHS U KAJIbLIHS

6 [IpencraBieHue 0 MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
AJIEMEHTOB (paguyc aToma, »3JIEKTPOOTPULIATEIHHOCTh), MPOCTHIX
U CIIOKHBIX BEHIECTB OT IOJIOKEHUS 3JIeMeHTOB B llepuomnueckoit
cucTeMe (B MaJIbIX MeproAax U rIIaBHBIX MOATPYIINAX) U JIEKTPOHHOTO
CTPOCHHUS aToMa

7 YMeHue kiaccuuuupoBarh:

7.1 XAMHUYECKUE AIIEMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XAMHUYECKUE PEAKITUU

8 YMeHue onpenensiTh:

8.1 BAJICHTHOCTh U CTENEHb OKHUCJIEHUS XMMUYECKHX AJIEMEHTOB, 3apsl
HMOHA

8.2 BHUJI XUMHMYECKOM CBSI3M M THUII KPUCTAUIMYECKOW CTPYKTYPBI
B COCJIMHEHHUSIX

8.3 XapakTep CPebl B BOJHBIX PACTBOPAX BEMIECTB (KHCIIOT, OCHOBAHHI)

8.4 OKHUCIIUTEIb U BOCCTAHOBUTEI

9 YMeHue xapakTepu3oBarh (PU3NYECKUE U XUMUYECKHE CBONCTBA!

9.1 MPOCTBIX BeEMIECTB (KHUCJIOPOJ, O30H, BOJOPOJI, TIpaduT, aamas,
KpeMHuH, azor, ¢ocdhop, cepa, XJIOp, HATPUM, Kaaul, MarHHH,
KaJIbIIUM, ATFOMUHUN, J)KEJI€30)

9.2 CJIOKHBIX BEIIECTB, B TOM 4YHCJE HMX BOJHBIX PacTBOPOB (BOja,

aMMHaK, XJOPOBOIOPOJ, CEPOBOAOPOJ], OKCHIbI M THUIPOKCHIBI
metaoB I — IIA rpynm, amomunus, memm (II), numHKa, xenesa
(ITm IIT), oxcunpr yraepoaa (Il u 1V), kpemnus (IV), azota u dhocdopa
(IIT u V), cepnt (IV u VI), ceprucras, cepHasi, a30TUCTas, a30THasl,
dbocdopHasi, yroiapHasi, KpEMHHUEBAsI KUCIOTA U UX COJIH )
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9.3

IMPOTrHO3UPOBATH u XapaKTCPHU30BaThb CBOMCTBA BCIIICCTB
B 3aBHCHUMOCTH OT HX COCTaBa WM CTPOCHUA, IIPUMCHCHHC BCIICCTB
B 3aBUCHMMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IIPOTCKAHHA
XUMHNYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

10 YMeHHe COCTaBIsATh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS PEaKIINA,
B TOM YUCJIE:
10.1 peaxiuii HOHHOro OOMeHa
10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA
10.3 WUTIOCTPUPYIOIIAX ~XUMHYECKME CBOMCTBA M3YYEHHBIX KJIACCOB
(TpyTii) HEOPTraHUYECKUX BEIIECTB
104 MOATBEPKAAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEX 1Y HUMH
11 YMeHue BEIYUCIATH (IPOBOIUTH PACUETHI):
11.1 OTHOCUTEIIBHYK0 MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB,
MacCCOBYIO J0JIF0 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €0 Maccy, 00beM ra3on
114 [0 YpPAaBHEHHSM XUMHUYECKUX PEaKLUHl U HAXOAUTh KOJIMYECTBO
BEIIECTBA, 00bEM M MAcCy peareHTOB WK MPOAYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
12.1 OCHOBHBIMH ~ METOJAaMHM  HAay4YHOro TO3HaHus  (HaOmroAeHHUeE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICJIMPOBAHNE) MIPU U3YUYEHUH BELIECTB
U XUMHUYECKUX SIBIEHUH; yMeHue chopMynupoBaTh MpodiIeMy
U TIPEJUIOKUTh MYTH €€ PEIICHUS
12.2 O0e3omacHOM pabOThl ¢ XMMUYECKMMHU  BEIIECTBAMU, XUMHUYECKOMN
MOCY/IOH ¥ TAOOpaTOPHBIM 000PY0BaHUEM
12.3 npaBUJIaMH 0€301MacHOT0 OOpaIeHuUs C BEIIECTBAMU, UCTIOIb3YEMbIMU
B IMOBCEHEBHOMN JKU3HU, MPABUJIAMU TTOBEICHUS B IEJISIX COCPEIKCHUS
3I0POBbSl U OKPYXKArOLIEH MPUPOAHOM Cpelbl; MOHMMAaHUE Bpeaa
(omacHOCTH) BO3JEHCTBUSI HA >KUBBIE OPraHU3MBbI OIPEAEICHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIECHUS U TPEAOTBPAIICHUS UX BPEIHOTO
BO31EHUCTBUA
13 Hanuure npakTU4ecKUX HABBIKOB IIAHUPOBAHUSL M OCYLIECTBICHUS

cIeaAyromux XuMHICCKHUX SKCIICPUMCHTOB!
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13.1

HN3Yy4YCHUC U OIIMCAHUC (I)HSI/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHUC
C CI)I/I3I/I‘-ICCKI/IMI/I )51 XUMHWYCCKHUMHU SABJICHUSAMU, OIIBITHI,
HWIITIOCTPUPYIOIIHC IIPU3HAKHU ITPOTCKAHUA XUMHUYCCKHUX peaKHI/Iﬁ

13.2

M3y4YeHHE CIIOCOO0B pa3/ieieH s cMecen

13.3

MOJy4YeHHE KUCII0PO/Ia U U3YYEHHE €T0 CBOMCTB; MOJIy4Y€HHUE BOJAOPOIa
M M3YYEHHE €r0 CBOMCTB; MOJYyYEHHE YTIICKUCIIOro ra3a U U3y4YEHUE
€ro CBOMCTB; IMOJyYEHHE aMMHAKa U U3yUYECHUE €r0 CBOWCTB

13.4

NPUTOTOBIICHUE PACTBOPOB C OMNPEICIICHHOW MacCOBOW Jojei
pPacTBOPEHHOTO BEIIECTBA

13.5

IPUMEHEHUE WHIUKAaTOPOB (;makmyca, METHIIOpaHKa
u denondranienHa) sl ONpPEIEIICHUs] XapaKTepa Cpelibl B pacTBOpax
KHUCIIOT U IIeJIouei

13.6

HCCIIEIOBAHUE M OIMCAaHUE CBOWCTB HEOPraHUYECKUX BEILIECTB
PAa3IMYHBIX KJIACCOB; U3YUYECHHUE B3AUMOACHCTBUS KUCIOT C METAJLIAMM,
OKCHUJAMHU  METAJUIOB, PAacTBOPUMBIMU U  HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMH; IIOJIYyYEHUE HEPACTBOPHUMBIX OCHOBAHHUI;
BBITECHEHHE OJHOIO0 MeETaUla JPYTMM U3 PacTBoOpa  COJIH;
uccienoBaHue aM(OTEpHBIX CBOMCTB THUJIPOKCHUIIOB ATIOMHUHUS
Y LIMHKA

13.7

pEIICHUE YKCIIEPUMEHTANIbHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCJIMHCHU I, «INEKTPOIUTHYECKAS
Jucconmanusay; «BaxHeHIIne HEMETaUIbl M HMX COCAMHCHHS»;
«BaxxHelnme MeTanIbl 1 UX COSIUHECHUS»

13.8

XUMUYECKAE  DKCIEPUMEHTHI, WJUTIOCTPUPYIOIIIHEC MIPU3HAKH
MPOTEKAHHUS peaKIuii HOHHOTr0 OOMEHAa; KaueCTBEHHBIE peaKIuu
Ha MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX MOHBI: XJIOPHUI-, OpOMUS-,
wonun-, cynedar-, ¢docdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUIPOKCUI-UOHBI, KATHOHBI aMMOHHMS, MarHus, KajbIlys, aJITFOMUAHHUS,
Kenesa (2+) u xkenesa (3+), menu (2+), IMHKA

14

YwMeHue:

14.1

MPEACTABIATh PE3YyJIbTaThl OKCIEpUMEHTa B (opMe BBIBOIOB,
JI0OKa3aTeIbCTB, TPAUKOB M TaOJMUI[ U BBIABIATH SMIUPUUYCCKUEC
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATb CBsA3U MCIKAY PCaJIbHO Ha6J'IIOI[aeMBIMI/I XUMHWYCCKHMMH
SABJICHUSAMM U ITpoHECCaMM, IMIPOUCXOAAINNMHA B MAaKpPO- 1 MUKPOMHMPE,
OOBSACHATH IIPUYHHBI MHOFOO6paBI/I}I BCIIIECTB
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IlepeyeHb 3J1eMEHTOB CO/lepPKAHNS, IPOBEPSIEMbIX HA OCHOBHOM I0Cy/1apCTBEHHOM
IK3aMeHe M0 XUMUM

Kon

[IpoBepsieMblii 2JIEMEHT COJIepKaHuUs

1

HCpBOHa‘IaJII)Hble XUMHWYCCKHUC ITOHATHA

1.1

Yucteie BeniecTBa U cMecu. CriocoObl pa3ieseHus cMeceit

1.2

ATOMBI M MOJICKYJIBI. Xumnaeckne 3yeMeHThl. CHMBOJIBI XMMHUYECKHX
SJICMCHTOB. HpOCTBIC U CJIO0XXHBIC BCIICCTBA.

1.3

Xumudeckass (opMyna. BaleHTHOCTh aTOMOB XHMHYECKUX DSJIEMEHTOB.
CTeneHp OKUCIIECHUS

14

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTHoOcUTEIbHAs aTOMHas Macca.
OTtHOcHUTENbHAS MOJICKYJIpHasA Macca. MaccoBas JOJIAA XHUMHYCCKOI'O
OJICMCHTA B COCANHCHHNU

1.5

KonuuectBo BemecTtBa. Mok, MossipHas macca. MoJisipHbIil 00beM ra3oB.
B3anmocBs3p KOJIMYECTBA, MACChI M YKCJIAa CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

PuU3nUECKUe U XUMUYECKUE SBJICHUA. XUMUUYECKAs pEaklUs U €€ IPU3HAKHU.
3aKOH COXpaHEHUsI MAacChl BEMIECTB. XUMUYECKUE YPABHEHUS

ITepnonnueckuit 3akoH U Ileprnonnueckas cucrema XMMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CTpoeHue aTOMOB

2.1

[lepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XUMHAYECKUX AJIEMEHTOB
J.N. Menneneesa. [lepuoasl u rpynnbl. GU3M4ECKUN CMBICIT TOPSAKOBOTO
HOMEpPA, HOMEPOB MEPHOJIA U TPYMIIBI AJIEMEHTA

2.2

Crpoenue atomoB. CocTaB aTOMHBIX siiep. MI30Tonbl. DnekTpoHbl. CTpoeHUe
ANEKTPOHHBIX 000J0YeK aTOMOB TEPBBIX 20 XUMHUYECKUX DIEMEHTOB
[Tepnoanueckon cucremsl .M. Menneneesa

23

3aKOHOMEPHOCTH B U3MEHEHHMHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX
TpeX NIEPUOJIOB, KaJIns, KaJIbIUS (paguyca aTOMOB,
ANEKTPOOTPULIATEIBHOCTH, METATNIMYECKUX U HEMETAJUIMYECKUX CBOWCTB) U
UX COCIWHEHUH B COOTBETCTBUM C TMOJIO)KEHUEM DJIEMEHTOB B
[leproauyeckoi cucTeMe U CTPOECHUEM UX aTOMOB

Ctpoenue BelecTa

3.1

Xumudeckass cBsa3b. KoBaneHTHas (MOJsApHasT W HEMOJISIpHAs) CBS3b.
DIEKTPOOTPUIIATEILHOCTh ~XMMHUUYECKUX 3JIeMEHTOB. JoHHas  CBs3b.
Mertannnueckast CBA3b
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3.2

Tumnel KpUCTAUIMUYECKUX PEIICTOK (aTOMHAas, WOHHAs, MeETauIMYecKas),
3aBHCUMOCTh CBOMCTB BEILIECTBA OT TUITA KPUCTAJIIMYECKON PEMIETKU U BU]A
XUMHUYECKOU CBSI3U

Baxmneime MpCaACTABUTCIIN HCOPIraHUYCCKHUX BCIICCTB. Hewmeramnel n ux
COCOIMHCHU. MerTaisl 1 Ux COCIMHCHUA

4.1

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COCAMHEHUI: OKCUIOB
(conmeobpazyromue: OCHOBHBIE, KHUCIJIOTHBIE, amdoTepHbIC)
¥ HECoJIe0Opasyrollie; OCHOBaHMH (IL1E€JI0YH U HEPACTBOPUMBIE OCHOBAHUS);
KUCIIOT  (KHCIIOpOJCOoAepKallue U OECKUCIOPOAHbIC, OJHOOCHOBHBIE
Y MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIBIX )

4.2

Ou3nuecKue U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB!
BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

Pu3nyecKue U XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB-METAIIOB: JINTHS,
HaTpus,  Kalusg, MarHusgd W KaJIblUdA,  QJIIOMHUHMS,  JKelesa.
DIIEKTPOXUMHUYECKUN PSIT HAIIPSHKEHUM METAJIOB

4.4

Oum3nueckne W XUMHUYECKHE CBOMCTBa  BOJOPOJHBIX  COCIUHCHHIA
HEMETAJIIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOIA, AMMHUAKA

4.5

DU3NYECKUE U XUMHYECKUE CBOMCTBA OKCUI0B HEMeTaILIOB: cephl (IV, VI),
azora (II, IV, V), docdpopa (III, V), yrnepona (II, IV), kpemuus (IV).
[Tomy4yeHne OKCHIOB HEMETAIOB

4.6

XUMHUYECKHUE CBOMCTBa OKCHIOB: MeTailioB IA — IITA rpynm, nuHka, Meau
(II) u xxene3a (11, III). ITomydyenre oKCUIOB METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHMM U  aM(OTEPHBIX THAPOKCHUIOB
(Ha TpuMepe THAPOKCHAOB QIIOMUHHS, Kele3a, IuHKa). [lomydenue
OCHOBAaHHM 1 aM(POTEPHBIX THAPOKCUIOB

4.8

OO6mme XUMHYECKUE CBOMCTBA KHUCJIOT: XJIOPOBOJOPOIHOM,
CEPOBOJIOPOAHON, CEPHUCTOM, CEPHOM, a30THOH, (pochopHOI, KPEMHUEBOH,
yroiibHOM. OcoOble XMMUYECKHE CBOMCTBA KOHILIEHTPUPOBAHHOW CEpPHOMU
Y a30THOM KUCIOT. [lomydeHue kucimor

4.9

OO01ue xumMuIeckre cBoicTBa cpequux coieil. [lomyuenue coneit

4.10

[Tonydyenue, cobupanue, pacro3HaBaHHE BOJIOPOJA, KHCIOpOa, aMMHAKa,
YTIICKUCIIOTO Ta3a B JIAOOPaTOPHUH

4.11

[Tomyuenne amMmMmmuaka, CEpHOM M a30THOM KHUCJIOT B MPOMBIIIJICHHOCTH.
O61ue cnocoObl MOTy4YeHHs] METAIIOB

4.12

I'eneTnyeckast CBsA3b MCXKAY KiIaCCaMHW HCOPraHN4YCCKHUX COC,ZII/IHeHI/Iﬁ

XUMHUYECKHUE PEAKIIUN
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5.1

Knaccudukanus XuMUYECKHX pEakUuMid MO Pa3IUYHbIM MpPU3HAKAM:
[0 YUCJIY M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY
s dexTy, Mo NBMEHEHHIO CTETICHEH OKUCIICHHSI XUMHUYECKHIX JIEMEHTOB

5.2

TeruoBoit >PheKT XUMUYECKON peaklnui, TEPMOXUMUYECKUE YPaBHEHHUS.
DK30- ¥ SHIOTEPMUUYECKHE peaKI. TepMOXUMHUUECKIE YPAaBHEHUS

53

OKHUCINUTENBHO-BOCCTAHOBUTEIBHbBIE pEaKIUH. Oxucnurenu
M BoccTaHoBUTeNW. llpomeccel  OKMCIEHHMS W BOCCTAHOBIICHHSL.
DNEeKTPOHHBINA OaTaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUU

54

Teopuss  3iEKTpoNMTHYECKOW  aucconuarnuud.  KaTHOHBI,  aHUOHBI.
DIEeKTPOIUTHl M HEINCKTponuThl. CHIbHBIE W ClaOble DJEKTPOJIUTHI.
CreneHb IUCccOLMAIIAN

5.5

PeaKI_[I/II/I MOHHOT'0 0OMeHa. Y CJIOBHUSA IIPOTCKAHUA peaKum”I HOHHOI'O O6M€Ha,
ITOJIHBIC 1 COKPAIICHHBIC NOHHBIC YPABHCHUA pCaKIII/IfI

XHAMUS ¥ OKpYKaronas cpena

6.1

BGHIGCTBa H MaTcpualibl B HOBCGI[HGBHOﬁ ’)KM3HHU 4eloBeKa. be3omacHoe
HCIIOJIB30BaHHUC BCIICCTB U XMMHWYCCKHUX pGaKHI/Iﬁ B J'Ia60paT0pI/II/I u 6I>ITy.
HepBasI nmoMouib IMpru XUMHUYCCKHUX OKOTraxX U OTPAaBJIICHHAX

6.2

XVMMHUYECKOE 3arpsi3HEHHWE OKpYXKarolehd cpeabl (KUCIOTHBIE IO,
3arpsi3HEHHE TIOYBbI, BO3/IyXa U BOJJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAICHUS
[Ipenenvuas momyctumas kouueHTpamusi BemiectB (I1IK). Poxs xumum
B PEUICHUU DKOJOTUYECKUX MpoOsieM. YcuiieHHe mapHUKOBOro 3¢ dexra,
pa3pyllieHre 030HOBOT'O CJIOs

6.3

[Ipumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHUS U UX COCTUHEHUN
B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH M CEbCKOM XO03stiicTBe. [IpuMenenne
META/VIOB W CIIaBOB (CTajlb, YyTyH, AIOPAIIOMUHUN, OpoH3a) B OBITY
U TPOMBIIIJICHHOCTH WX coeauHeHuil. IloHsTHe O KOppo3uu MeTasuios,
OCHOBHBIE CITOCOOBI 3alTUTHI X OT KOPPO3UU

6.4

[IpuponHble UCTOYHUKHU YTIEBOAOPOAOB (yroJyib, MPUPOIHBINA ra3, HE(PTH),
IPOJIYKTHI UX NIEpepabOTKu (OEH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[TepBoHayanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yriiepoga (MeTaH, 3TaH, ATUJIEH, all€TWIICH, 3TaHOJI, TJIULEPUH, YKCYCHAas
kuciota). [ToHsTHe 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: JKUpax, OeKax,
YIJIEBOJIAX — U UX POJIM B KU3HU YEJIOBEKA

PacueTsr:

7.1

1o opmysaM XUMUYECKUX COETUHEHUN

7.2

Macchl (MaccoBOI) JOJIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE

7.3

10 XUMHUYCCKHUM YPaBHCHUAM
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