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OdenepanbHas pabodasi mporpamMma Mo ydyeOHOMY mpeameTy «Xumus» (0a30Bblid
ypoBeHb) (mpeameTHas o0nacTh «EcTecTBeHHO-HAay4YHBIE MPEAMETHD») BKIIOYAET
MOSICHUTENIbHYIO 3alUCKY, COAEepKaHuEe 00yUeHUs, IUTAHUPYEMbIE€ PE3YyJIbTaThl OCBOEHUS
IporpaMMbl MO XUMHUHM, TEMAaTHUYECKOE IUTAHUPOBAaHME, NepedeHb (KOAUPUKATOP)
pacnpesieNIeHHbIX IO KjaccaMm MpOBEpAEMbIX TPeOOBaHUW K pe3yjbTaTaM OCBOEHUS
OCHOBHOHM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOIO OO0IIero oO0pa3oBaHus W
AJIEMEHTOB COJAEpXaHUs MO0 XUMHUHU, I[epedyeHb (KoAU(PUKATOp) MPOBEPSIEMBIX
TpeOOBaHUN K pe3ylibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBbI
OCHOBHOT'O 00111eT0 00pa30BaHUs U JIEMEHTOB COJIEPKAHUS TI0 XUMUHU.

HOACHUTEJIBHASA 3AIINCKA

[IporpamMma o XuMHuM Ha YpOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs COCTaBIeHA Ha
OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOSHMsI OCHOBHON 00pa30BaTEIHbHOM MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa3oBanus, mpeacTaBieHHbIXx B ®I'OC OO0, a Ttakke Ha OCHOBE
dbenepanpHOI paboueil mporpaMMbl BOCIIUTaAHUS M C YIETOM KOHIICTIIIUN MPEToIaBaHus
ydyeOHOro mpeameTa «XuMHUsS» B 00pa3oBaTebHBIX oOpraHuzanuax Poccuiickoi
denepanum.

[IporpamMmma mo XxumuM pa3paboTaHa C MEIbI0 OKa3aHUS METOJIMYECCKON ITOMOIIH
YUHTEII0 B CO3/IaHUH pabodeli mporpaMMBbl 110 y4eOHOMY IIPEAMETY.

[IporpamMma 1Mo XuMuu JaeT MpEACTaBICHUE O MENSIX, O0IIel cTpaTeruu 00yJeHus,
BOCIIUTaHWS W  Pa3BUTUA OOyYalImMMXCS CPeJACTBAMHU  Y4yeOHOTO  MpeaMerTa,
yCTaHaBIMBaeT  00sA3aTeIbHOE  MPEJIMETHOE  COJIep)KaHWE,  MpelycMaTpuBaeT
pacmpeniesnieHie €ro Mo KijaccaM M CTPYKTYpUpOBaHHE IO paszfeiiaM U TeMaM
MPOTrpaMMBbl 110 XUMHH, OIIPEAEISAECT KOJTUYESCTBEHHbIC U KAUECTBEHHBIE XapaKTEPUCTUKU
colepKaHUs, PEKOMEHIYEMYIO TOCJIEI0BATEILHOCTh M3YUYCHHS XUMHHU C YYETOM
MEXMIPEAMETHBIX M BHYTPUIPEAMETHBIX CBsI3€H, JIOTMKM Y4YeOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEHW O00ydJarolMXCs, OMPEaAesieT BO3MOXHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOMN
IporpaMMbl Ha YpOBHE OCHOBHOTO OOIIETo 00pa3oBaHMs, a Takke TpeOOBaHMH K
pe3yiabTaTaM OOY4YeHHMs XMMHH Ha YPOBHE IeJied M3y4YeHHUs MpeaMeTa U OCHOBHBIX
BHJIOB y4e€OHO-TMIO3HABATEIbHOMN JACATEIBHOCTH 00YYaAIOIIErocs M0 OCBOCHHIO YIECOHOTO
COAepKaAHMUS.

3HaHWE XUMHU CIY)KUT OCHOBOM i1  (POpMHUPOBAHHS  MHUPOBO33PECHUS
oOyyarolerocsi, €ro MpeJCTaBICHU 0 MaTepPUAIBLHOM €IMHCTBE MHUpPA, BAXHYIO POJIb
UrparoT popMupyeMble XUMUEH IPEACTaBICHUS O B3aUMOIIPEBPAILICHUSIX YPHEPTUH U 00
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ABOJIIOLIMM BEIIECTB B MPHUPOJIE, O MyTSIX PEUICHUS rI100albHBIX MTPOOJIEM YCTOMYHBOTO
pPa3BUTHS YEJIOBEUYECTBA — CBIPHEBOM, DHEPIETUUECKOW, NMUIIEBOM M IKOJOTHUYECKOM
0€30MacHOCTH, MPoOJIeM 3 paBOOXPaHEHUS.

N3yueHne XxuMuu: CIOCOOCTBYET peaanu3aiii BO3MOXKHOCTEH MJIi CaMOpa3BUTHUS

1 (opMHUpPOBaHUS
KYJbTYpPbl TUYHOCTH, €€ 0011ei 1 (yHKIIMOHAIBHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHME MBIIIJICHUS U TBOPYECKUX CIOCOOHOCTEM
oOydJaromuxcs,  HABBIKOB WX  CAMOCTOATENIBHOW  y4eOHOW  JIeSITEIBHOCTH,
OKCIEPUMEHTAIBHBIX M  HCCIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCETHEBHOW JKM3HU, TaK M B MNPO(ECCHOHATHLHON JAESATEILHOCTH; 3HAKOMHUT CO
crienuPUKON HAYYHOTO MBITIUICHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOT'O
B3IUIsSiJa HA €AWMHCTBO MPHUPOABI U YEJIOBEKA, SIBIACTCS OTBETCTBEHHBIM OSTallOM B
(bopMUPOBaHUN E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAKOIIMXCS;  CIIOCOOCTBYET
(bopMUPOBaHUIO IIECHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIQJI B DKOJIOTHYECKOE OOpa30OBaHHE
00yJaromuxcs.

Jlanuble HampaBieHHWs B OOY4YEHHMM XHMHH OO€CIeYMBaIOTCS —CHenu(UKoi
coliepKaHus yueOHOTO MPeIMEeTa, KOTOPBIN SBISIETCS IeAaroruuecky aganTUPOBAHHBIM
oTpakeHHeM 0a30BOM HAYKH XMMUU Ha OTNPEIETICHHOM 3Tarle €€ Pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUS OPUEHTHPOBAH Ha
OCBOCHHE OOYyYaIOIIUMHCS CHUCTEMbl TIEPBOHAYAIBHBIX TMOHSATUNA XUMHUHU, OCHOB
HEOPraHMYECKON XMMHUHU U HEKOTOPBIX OTIAEIbHBIX 3HAUMMBIX MOHSATHUNA OPraHUYECKOM
XUMUHU.

CtpykTypa colepKaHHsl MpPOTpaMMbl MO XUMHH C(HOpPMUPOBaHA Ha OCHOBE
CUCTEMHOro Tmoaxofa K ee wu3ydeHuto. CoaepkaHue CKIAQIbIBACTCS W3 CHUCTEMBI
MOHATUM O XMMHUYECKOM D3JIEMEHTE U BELIECTBE M CHCTEMBI MOHATUH O XUMHUUYECKOU
pEaKUnH. O6e »95Tu CHUCTEMBI CTPYKTYpHO OPraHW30BaHbl 10 MPHUHIUITY
MOCJICIOBATENILHOTO PAa3BUTHSI 3HAHWW HA OCHOBE TEOPETHUYECKHX MPEACTABICHUN
Pa3HOTO YPOBHSA: ATOMHO-MOJIEKYJIIPHOTO YYE€HHUSI KaK OCHOBBI BCErO €CTECTBO3HAHUSA,
[Tepuonnueckoro 3akona .M. MeHeneeBa kak OCHOBHOI'O 3aKOHAa XUMHM; YUYECHHS O
CTPOCHMM aTOMa M XUMHUYECKON CBS3U; NPEACTaBICHUNA 00 HSIEKTPOIUTUUYECKOM
JACCOLIMALIAY BEILIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUA PACCMATPUBAKOTCS HA OCHOBE SMIMUPUYECKHU MOTYYEHHBIX
U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCA IOCJIEAOBATENBHO OT OJHOTO YPOBHS K
JIPYroMy, BBIMOJHASI GQYHKINU OOBICHEHUSI U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U
BO3MOXHOCTEN MPAKTUYECKOTO PUMEHEHUS U TIOJIYYEHHS U3y4aEMBbIX BEILIECTB.
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OcBoeHue nporpamMMmsbl M0 XMMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPENCTABICHUS
O XUMMHYECKOW COCTABJIAIOLIECH HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOWU
NPUPOABI, LIEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAaHUIO M METOJaM IO3HAaHUSA B
Hayke. V3ydyeHne XMMHUHM MPOMCXOAUT C NMPHUBJICUEHUEM 3HAHMM W3 paHee M3yYEHHBIX
yueOHBIX mpeaMeToB: «Okpyxaromuid Mmupy», «buonorus. 5-7 kmnacce» u «dusuka. 7
KJIace».

[Ipy M3y4eHUU XUMHUHU MPOUCXOAUT (POPMHUPOBAHUE 3HAHMI OCHOB XMMHUYECKOMU
HayKd Kak oOOJaCTH COBPEMEHHOIO €CTECTBO3HAHMS, TNPAKTUYECKOW esITeIbHOCTH
YelloBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajaya y4yeOHOTO
npeIMeTa COCTOMT B (DOPMHUPOBAHHWU CHCTEMbl XMMUYECKUX 3HAHUM — Ba)KHEHIIMX
(akToOB, MOHATUN, 3aKOHOB U TEOPETHUECKUX MOJOXKEHHM, JOCTYMHBIX 0000IICHUMN
MHUPOBO33PEHUYECKOT0 XapakTepa, si3bIka HayKu, B NMPHUOOIICHUH K HAYYHBIM METOJaM
MO3HAHMS TPU W3YYCHUHM BEIIECTB W XMUMHUYECKHX peakiuuii, B (POPMHUPOBAHUU U
pPa3BUTHH TMO3HABATENIBHBIX YMEHUNA M MX MPUMEHEHUU B YUEOHO-TIO3HABATEIbHOU H
y4e0HO-HCCIEIOBATENbCKOM NeSITETbHOCTH, OCBOCHUH MpaBuil 0€30MMacHOro 0OpaleHus
C BEIIECTBAMU B MTOBCEAHEBHOM KU3HHU.

[Ipy w3yyeHMM XUMUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaXKHOE
3HaYeHUE MPUOOPENIH TaKKe 1eJd, KaK:

dbopmMupoBaHue UHTEIJIEKTYaTbHO pa3BUTOU JMYHOCTH, rOTOBOM
K €aMO0Opa30BaHMIO, COTPYIHUYECTBY, CAMOCTOATEIHLHOMY TMPUHATHIO PEIICHUH,
CIIOCOOHOM  aJanTHpOBaThCcd K  OBICTPO  MEHSIOUIUMCS  YCJIOBHSIM  JKU3HU;
HaIPaBJIEHHOCTh O0YUYCHHS Ha CUCTEMATHYECKOE MPUOOIICHHE 00YUYarOIIIXCS
K CaMOCTOSATEIbHOM IM03HABATENbHON MESITENbHOCTH, HAyYHBIM METOJIaM MO3HAHUS,
GbopMUPYIOIIMM MOTHBAllMI0 M Pa3BUTHE CIIOCOOHOCTEH K XHUMHH; OOECIICUCHHE
YCIIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYAIOIIUMHUCS OIBITA Pa3HOOOpa3HOU
NEATENIbHOCTH, TIO3HAaHUS W CaMOIIO3HAHMS, KIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX
KOMIIETEHI[MI), MMEIOIIMUX YHUBEPCAIbHOE 3HAYEHWE JJIsl Ppa3JIMYHBIX BHJIOB
NesTeNbHOCTH; (OopMHpOBaHWE OO0MIeH (YHKIMOHATHLHOM W €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH,

B TOM YHUCJIE YMEHUU OOBSICHATH U OLICHUBATH SIBJICHUS OKPYKAIOLIEr0 MUPA, UCIIOJIb3Ys
3HaHUS U ONBIT, MOJYYEHHbIC MPU HU3YUYECHHH XUMHH, NPUMEHATh UX NPHU PEIICHUU
npobyieM B TOBCEIHEBHOM MXU3HU U TPYIOBOM JEeATENBbHOCTH; (popMHpOBaHHE Y
00y4Jaromuxcs ryMaHUCTUYECKUX OTHOILICHUH, TOHUMaHUS

LHEHHOCTH XUMHWYECKUX 3HAHUM JUIsi BBIPAOOTKH HKOJOTMYECKH LeJ1ecO000pa3HOro
MOBEACHUS B OBITY M TPYAOBOW JIESATEIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3I0POBbsS U
OKpYKaIoIel MPUPOTHON CpeJibl; pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCHHMTAHHIO HAa OCHOBE YCBOEHHS OOLICYETIOBEYECKHUX
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[IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TpodwiIs M HampaBICHHOCTH
JanbHeuIero o0yyeHusl.

OO611ee 4yncIo YacoB, pEKOMEHJOBAaHHBIX ISl U3y4eHUs XUMUH, — 136 yacos:
B 8 kiacce — 68 yacoB (2 yaca B HeZieqr0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEPKXAHUE OBYUEHUA

8 KJIACC IlepBoHayajibHble XUMMHUYECKHE MIOHSATHS

[Ipeamer xumun. Posib XUMUM B )KU3HU YeJIOBEKa. XUMUSI B CUCTEME HayK. Tena u
BelecTBa. OU3NUECKUE CBOMCTBA BEILIECTB. ATrperaTHOe COCTOsSIHUE BellecTB. [loHsTue
0 METOoJlax TO3HaHWs B XuMHUH. UucTblie BemiecTBa M cMecu. CriocoObl paziesieHus
cCMeceH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AeMeHThl. CHMBOJIBI XUMHYECKUX JIEMEHTOB.
IIpocThie U CIIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmyna. BaaeHTHOCT, aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BenlecTB. OTHocuTenbHast aTroMHas Macca. OTHoOcCHTENbHAs
MoOJIEKyJIgapHasi Macca. MaccoBasi J0JIsl XMUMHUYECKOTO 3JIEMEHTA B COCUHECHUH.

KommuectBo BemiectBa. Monb. MonsipHas macca. B3anMocCBsI3b  KOJIMYECTBA,
Macchl U YUCJa CTPYKTYPHBIX €IWHUII BerecTBa. PacdeTsl mo dopmyiaM XUMHYECKUX
COEeIMHEHUMH.

®u3NYECKUe U XUMUUYECKUE SBJICHUA. XUMHUYECKask peaKkls U €€ MPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHYECKHE ypaBHeHMs. Knaccudukammss XUMHYECKHX
peakiui (CoeTMHEHUs, Pa3IOKEHHUs, 3aMEeIIeHHs], OOMEHa).

Xumuueckuii sxcnepumenm:

3HAKOMCTBO C XUMUYECKOH MOCY0M, TpaBuiaMu paboThl B TabOpaTOpuu
U TmpuemMamMu oOparieHus ¢ J1abopaTOpHBIM O0OPYJOBaHHEM, M3YUYCHHE U OIMUCAHUE
¢u3nuecknx CBONCTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB, HaOI0/IeHne (DU3UIECKUX
(maBneHue BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTyNKe, KWIEHUE U
KOHJIGHCAIIUsl BOJAbI) M XUMHYECKUX (TOpEHUE CBEUM, MPOKAJIMBAHHE MEIHOU
MIPOBOJIOKH, B3aWMOJICHCTBUE MEJla C KUCJIOTOW) SIBIECHUW, HAONIOJEHUE U OIHCAHUE
MIPU3HAKOB MPOTEKAHHUSI XUMHUYECKUX PEakIuil (pa3iioKeHHE caxapa, B3auMOJCHCTBHE
CEepHOM KHUCIOTBHI C XJopuaoMm Oapusi, paznoxkenue rujapokcuna menu (II) mpu
HarpeBaHuM, B3aUMOJICUCTBUE Kele3a ¢ pacTBOpoM coiu Menu (1), uzyuenue cnoco6oB
pazneneHusi cmeced (C  MOMONIbIO MarHuTta, (UIBTPOBaHUE, BbIAPUBAHMUE,
TUCTUIUISIUSA, XpoMaTorpadus), IPOBEACHUE OYUCTKU MOBAPEHHON COJu, HAOII0AEHUE
U OMHCaHUE PE3YJbTATOB MPOBEACHUS OIMBITA, WIUTIOCTPUPYIOMIETO 3aKOH COXPaHEHHUS
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Macchl,  Cco3JgaHue  Mojeled  MOJEeKysl  (IIapoCTep>KHEBBIX).  BaikHelime
NMpeACTABUTE M HEOPTAHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucmopom — »3leMEHT W MpPOCTOE
BelecTBo. Haxoxienue kuciopona B npupoje, puznueckue u XUMHUYECKHUE CBOMCTBA
(peakumu ropenusi). Okxcuawl. [lpumenenune xkucimopoga. CrocoObl MOTy4YECHUS
KHCJIOPOJIa B Ja0OpaTOPUU U MPOMBIIUIEHHOCTH. KpyroBopoT KHUCiIOpoaa B MPUPOJE.
O30H — ayutoTponHasi Mo (UKALIHUS KUCIOPOa.

TernnoBoit 3phekT XUMHUECKON peakiui, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
SHJIOTEPMHUUYECKHE peaKkuu. TOIINBO: Yyrojib U METaH. 3arpsA3HeHUE BO3AyXa, YCUICHUE
napHuKoBoro 3¢ dexra, pa3pyineHue 030HOBOTO CIIOSI.

Bonopoa — sneMeHT U mpocToe BemecTBO. HaxoxkaeHue Bomopoda B MPUPOJE,
bu3uYecKue U XMMHUYECKUE CBONCTBA, MPUMEHEHHUE, CIIOCOOBI TosydeHusl. KucioTel u
COJIH.

MomnsipHbIii 00BeM ra3oB. PacdeTsl Mo XMMUYECKUM YpaBHEHHUSIM.

duznueckue cBOMCTBA BOJbl. Boga kak pactBopurenb. PactBopel. HackiieHHbie u
HEHACHIIIEHHBIE pacTBOPHI. PacTBOpUMOCTH BelllecTB B BoAe. MaccoBasi 10715 BellleCTBa
B pacTBOpe. XUMHUECKHE CBOMCTBa BoJbl. OcHOBaHUA. Pojb pacTBOPOB B MpUPOJIE€ U B
KU3HU YesioBeka. KpyroBopoT Bozibl B pUpo/ie. 3arpsi3HEHUE NPpUPOIHBIX Boa. OxpaHa
Y OYMCTKa MPUPOIHBIX BOJ.

Knaccudpukanus Heopranmdeckux coenuHeHnit. Oxcunpl.  Knaccudukamms
OKCHJIOB: cosieoOpasyrorniue (0OCHOBHBIC, KUCIOTHBIE, aM(pOTEPHBIC)

U HecosieoOpasyromue. HomeHknaTypa okcuioB. Ou3nveckue U XMMUYECKHE CBOMCTBA
okcuaoB. IlonyyeHne okCuoB.

OcnoBanus. Knaccuduxaiusi OCHOBaHHI: 1I€TT0YN U HEPACTBOPUMbBIC OCHOBAHHUSI.
Homenkitatypa ocHoBaHni. @U3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBAHUM.
[Tomyuyenune oCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucior. dusznyueckue U
XUMHUYECKHE CBOMCTBA KUCIOT. Ps aktuBHOCTHM MeTanminoB H.H. bekeroBa. Ilonyuenue
KHUCJIOT.

Conu. Homenkiartypa coueil.

dU3nYEeCKUE U XUMHYECKHE CBOMCTBA cosei. [lonydyenne conen.

['eHeTnueckas CBS3b MEXKAY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN. Xumuueckuu
IKCNepuMenm:

KaueCTBEHHOE ONpPEACIICHUE COJACpPKaHMS KHCIOpPOJa B BO3JyXe, IOJy4YECHUE,
coOupaHue, pacro3HaBaHWE M HW3YyYCHHE CBOWCTB KHUCJIOpOAa, HaOJIOJICHHE
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJAOM M YCJIOBHUS BO3HUKHOBEHHS M MPEKPAICHUS
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ropenus (moskapa), O3HAKOMJICHHE C oOpa3laMH OKCUJOB M OMNHCAaHUE HX CBOWMCTB,
MoJIyueHHe, coOMpaHue, pacrno3HaBaHWE M HM3YyYEHHE CBOMCTB BoOJOpoAa (ropeHue),
B3auMojielicTBe Bojgopona ¢ okcugoM wmeau  (ll)  (Bo3aMOXXHO UCHOIB30BaHUE
BHUJICOMATEpUATIOB), HaAOIIOJICHHE OO0pa3lloB BEIIECTB KOJUYECTBOM 1  MOJb,
HCCIIEIOBAaHNE OCOOCHHOCTEW pPAacTBOPEHHUS BEIIECTB C Pa3IMYHOM PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACICHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOJIBI C MeTaUlaMu (HaTpUeM U KajblueM) (BO3MOXKHO
MCTIOJIh30BaHKE BHICOMATEPUAIIOB), HCCIEA0BaHNE 00Pa3I[0B HEOPTAaHUYECKHIX BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOJIIOJICHHE W3MCHEHUS OKPAacCKHM WHJIMKATOPOB B PAacTBOpax
KUCJIOT W IIEeNoYel, m3yueHue B3anmopaeicteus okcuna meau (1) ¢ pactBopom cepHoit
KHCJIOTBI, KUCJIOT C METAJlJIaMH, PEaKIuil HeUTpaaIu3aiuu, MOJIyYeHHE HEPACTBOPHUMBIX
OCHOBaHHH, BBITECHCHHE OJHOIO MeTa/la APYrdM U3 pacTBOpa COJIH, pEIICHHE
OKCIIEPUMEHTAIBHBIX ~ 3amad o  Teme «BakHeiimme KJIaCChI
HEOPTaHUYECCKUX COCTUHCHUI.

Hepuoanueckuit 3akoH u Ilepuoanyeckas cucrema Xumn4yeckux dJjiemenros JI.H.
MeHngeJieeBa. Crtpoenue aTOMOB. XumMuueckasi CBAI3b.
OKHCcaANTEeTbHOBOCCTAHOBUTEIbHBIC PEAKIMHU

[lepBbie TOMBITKH KIacCU(pUKAIIUU XUMUYECKHUX 3JeMeHTOB. [loHsTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIEJIOYHO3EMENbHBIE METAILIBI, TAJIOTE€HbI, HHEPTHBIE
ra3bl). DJIIEMEHTHI, KOTOpbIe 00pa3yI0T aM(POTEPHBIE OKCHUJIBI 1 TUPOKCHIBI.

[Tepuonnueckuit 3akoH. lleproanyeckas cucrteMa XUMHUYECKUX 3yieMeHTOB [I.U.
MenneneeBa. Kopotkomepuonnas u mHHOmNepuonaHas ¢dopmel [leproanueckoit
CUCTEMBI XUMHUUYECKUX dieMeHTOB .. Menneneena. [leproasl u rpyrmbsl. Pu3ndeckui
CMBICJI ITOPSIKOBOIO HOMEPA, HOMEPOB NIEPUOJIA U TPYNIIBI AJIEMEHTA.

Crpoenue aromoB. CocrtaB atoMHbIX sifiep. M3otombl. Onektponsl. CTpoeHue
AIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 xuMudeckux anemMeHToB [lepunommnueckoi
cucrembl JI.MI. MenaeneeBa. XapakTEpUCTHKAa XHMHUYECKOTO »JJEMEHTa II0 €T0
nonoxenuro B llepuoanueckont cucreme [[.11. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHMS pajJuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAIUNTMYECKUX CBOMCTB MO CPYIIaM U NepruoiaM. 3HaAUCHHE
[lepuonnueckoro 3akoHa u lleproanyueckol CHCTEMBI XMMUYECKUX JJIEMEHTOB  JUIS
pa3BUTHUS HayKU U npakTuku. [[.1. MeHeneeB — yueHbIl U rpaKJaHNH.

Xumunueckas cBa3b. KoBaneHTHas  (mosisipHass ¥ HEMOJISIpHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.
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Crenienp okuciacHus. OKHCIMTEIHHOBOCCTAaHOBUTEILHEIC pCaKIu. HpOI_ICCCBI
OKHCJICHUS M BOCCTaHOBJICHHUS. OKUCIUTESIM U BOCCTAHOBUTEIU. Xumuueckuil
IKCnepumenm.

N3Yy4YCHHC o6pa3u013 BCIICCTB MCTAJIJIOB 1 HEMECTAJJIOB, B3aMMO/ICHCTBHE
rHApOKCHAa INIUHKa C pacTBOpaMMU KHCIIOT H menoqeﬁ, IMPOBCACHNC OIIBITOB,

WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
pEeaKIuu pa3aoKeHUs, COEAUHEHNUSA).

Meocnpeomemnule cesa3u
Peanuzamus MeXNpeIMETHBIX CBS3€d MNpU HU3YYEHHMM XUMHUM B &8 Kiacce

OCYIICCTBIISICTCSI Yepe3 HMCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX ITOHSATHH,
TaK W TIOHATUH, SBISAIOIMIUXCA CHUCTEMHBIMH JUISI  OTACNIBHBIX  IPEIMETOB
€CTECTBEHHOHAYYHOT'O ITUKJIA.

OO01IHe eCTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHanmM3, CHUHTE3, KilacCU(pUKAIM, TEPUOANYHOCTb, HAOIIOCHNE, DKCIICPUMEHT,
MO/ICTHPOBAHKE, U3MEPEHIE, MOJICIh, SIBJICHNUE.

®dwusuka: mMaTepusi, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIHUJ, HU30TOIIHI,
pPaJMOaKTUBHOCTh, MOJIEKYJIa, DJJEKTPHUECKHH 3apsji, BEIIECTBO, Telo, 00BeM,
arperaTHoe COCTOSIHWE BEIIECTBAa, Ta3, (PU3UYECKHE BEITUYHMHBI, CIUHUIBI W3MEpPEHUS,
KOCMOC, TUTaHETHI, 3Be3/1b1, COIHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'eorpadms: atmocdepa, rumpocdepa, MUHEpaAbl, TOPHBIC TOPOIBI, IMOJE3HBIC
MCKOITaeMbI€, TOTUINBO, BOJTHBIC PECYPCHI.

9 KJIACC BemecTBO U XMMHYeCKAasi peaKkius

[Tepuonnueckuit 3akoH. lleproanyeckas cucteMa XUMHUYECKUX 3jieMeHTOB [I.U.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KaJbLUI U UX COCAMHEHUN B COOTBETCTBUHU
C MOJIOKEHUEM BJIEMEHTOB B [leproanyecKkon CUCTeEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKOU CBSI3U. THIBI KPUCTATIIINUECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BeEIIECTBA OT THUIA KPHUCTAUIMYECKOW PpEIIETKH W BHUJA
XUMHUYECKOU CBSI3H.

Knaccudukanuss u HOMEHKIAaTypa HEOPraHWYECKHX BEIIECTB. XHUMHUYECKHUE
CBOMCTBAa BEIIECTB, OTHOCSAIIMXCS K pa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHUM, TeHETUYECKas CBS3b HEOPraHUUYECKUX BEIIECTB.

Knaccudukainus XUMHUYECKUX pEaKIUi MO pa3JWyHbIM MpU3HAKaM (II0 YHCIy U
COCTaBY y4YacTBYIOUIUMX B PEAKI[MU BEIIECTB, MO TEIIIOBOMY 3P (DEKTy, MO U3MEHEHUIO
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CTEMEHEW OKHUCICHUS XUMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTHU, IO YYacTHUIO
KaTaJn3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHECHUS.
[lonsitTue o ckopoctu xumuyeckod peaxkuuu. IloHsatue o0 oOpaTMMBIX U
HEOOpATUMBIX XUMHMUYECKUX peakiuusx. [IoHSTHEe O TOMOrE€HHBIX M TE€TePOre€HHBIX
peakuusax. llonsatue o karammsze. IloHsaThe 0 XumuueckoM paBHOBecHH. DakTopsl,
BIIMSIIOIIAE HA CKOPOCTh XMMHYECKOM PEAKIUMA U MOJIOKEHHE XUMHUYECKOTO

PaBHOBECHSL.
OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakuu. CocraBiieHue YpaBHEHHUI

OKHCITUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUN C UCIOIB30BAaHUEM METOJIa AJIEKTPOHHOTO
Oananca.

Teopusi 3JIEKTPOTUTUUECKON NUCCOLUMALUMU. IJIECKTPOJUTHI U HEBJIEKTPOJUTHI.
Kartnonsl, anHmoHbl. MexaHU3M JHUCCOLMAIIMK BEIIECTB C Pa3JIMUYHBIMU BUJIAMHU
xumuueckoi cBsizu. Crenenb auccoruanuu. CUiabHbIE U C1abble dJIEKTPOIHTHI.

Peakiiuu nonHOro oOMmeHa. YCIOBUS MNPOTEKaHUs peaKIUid HOHHOrO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHMS peakiuil. CBoCTBa KUCJIOT, OCHOBaHUM
U coJiel B CBETE MPEJCTABICHUN 00 JIEKTPOJUTHUECKON auccormanui. KayecTBeHHbBIE
peakuuu Ha MoHBL. [ToHsTHE O TUAPOIN3E CONe. Xumuueckuti IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMUA  KPUCTANIMUYECKUX PEIIETOK HEOPraHUYEeCKHUX
BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduta U aaMasa), CI0KHBIX BEIIECTB (XJI0pHaa
HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu OT BO3/ICHCTBUS
pa3IUUHbIX (DAKTOPOB, HCCIEIOBAHHE AJICKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mporecca JAUCCOUMAIMKA  KHUCIOT, IIejoded M cojied (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPUAITIOB), MPOBEJICHUE OIbITOB, WIIIOCTPUPYIOMIUX MPU3HAKH IPOTCKAHUS
peakiuii HoHHOTO oOMeHa (0O0pa3oBaHUE OCaJIKa, BBIJCICHUE ra3a, 00pa3oBaHUE BOIbI),
OMBITOB, WUIIOCTPUPYIOIINX IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIINI
(ropeHue, peaklUMH pa3JIOKEHUs, COCIUHEHHUsS), PACIIO3HABAHHWE HEOPTaHUYECKHUX
BEILIECTB C MTOMOIIbI0 KAYECTBEHHBIX PEAKIIUA HA MOHBI, PEIICHHE SKCIEPUMEHTATbHBIX
3a/ad.

HemeTtasnibl U UX coeTUHEHMSI
OOmast  xapakTtepucThuka TajoreHoB. (OCOOEHHOCTHM  CTPOECHHUS  aTOMOB,

XapakTepHble cTeneHu okuciaeHus. CTtpoeHue M (PuU3MUECKUE CBOMCTBA MPOCTHIX
BEILIECTB — rajlor€HOB. XMMHUYECKUE CBOWMCTBA Ha MpUMeEpe Xjopa (B3auUMOJECHCTBUE C
MeTajlylaM{, HeMeTajlaMu, Ienodamu). XuopoBoaopona. ComsHas — KUCJOTAa,
XUMHWYECKHUE CBOWMCTBA, MOJyYECHUE, MPUMEHEHHUE. [[eficTBUE Xjopa W XJIOPOBOAOPOAA
Ha OPraHHU3M 4elOBeKa. BakHelue XI0puasl U UX HAX0KICHUE B IPUPOJIE.
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O6mass xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIICHHUS.

Crpoenne u (pU3MUECKUE CBOICTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpBHI.
AnnoTtpornHele MOAM(PUKALMM KHUCIOpOAA U Ccepbl. XUMUYECKHE CBOWMCTBA CEpBHI.
CepoBoniopos, cTpoeHue, (u3HUecKue M XUMUYeckue cBOMCTBAa. OKCHABI Cepbl Kak
MPEACTaBUTENN KHUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKHEe U XUMHUYECKUE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cnenuduyueckue). XuMUYecKue
peakiuu, Jexaliue B OCHOBE MPOMBIIIJIEHHOTO croco0a MOJIy4eHHs] CEPHOM KHUCIIOTHI.
[Ipumenenue. Conu CcepHOW KHUCIOTHI, KayeCTBEHHAsh peakuusi Ha Cyib(paT-HOH.
Haxoxnenue cepsl M e€e coeAMHEHUH B Tmpupoie. XUMHUYECKOe 3arpsi3HEHHE
OKpYXalollel cpe/ibl COeTMHEHUSIMU Cepbl (KUCIOTHBIE T0XK/IH, 3arps3HeHNe BO3AyXa U
BOJO€MOB), CIIOCOOBI €T0 MPEAOTBPAIICHHUS.

O61mas xapakrepuctuka 3meMeHToB VA-rpynnbl. OcoOOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKHCIICHHUS.

A3oT, pacmpocTpaHeHuE B Tmpupoje, ¢Gu3MUecKkrue M XUMUYECKHE CBOICTBA.
Kpyrosopot azota B mpupojae. AMMHAK, ero (pu3ndeckue u XuMHUUeCKHe CBOMCTBA,
nojiyueHue u npumeHenue. Conu aMMOHUS, UX (PU3NYECKHE M XUMHUYECKUE CBOMCTBA,
npuMmeHeHne. KauyecTBeHHass peakius Ha HOHBI aMMOHHUSA. A30THas KHCIOTa, €€
nojiyueHue, pu3nyeckre U XMMUYECKHEe CBOMCTBA (00IIMe Kak MpeAcTaBUTeNs Kiacca
KACHoT U crnenuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE
MUHEpAJbHBIX  yAoOpeHumil. XHMHUYECKOE 3arps3HEHHE  OKPYKAIOMeH  Cpeibl
COCIMHEHUSAMHM a30Ta (KUCIOTHBIC TOK/IU, 3arPsI3HEHNUE BO3/lyXa, MIOYBBI H BOJIOEMOB).

®docdop, amrorpomHsie Moaudburkanuu (ocdopa, GUNIECKHE W XUMHYECKUE
croiictBa. Oxcupn ¢ochopa (V) u dochopnas kucinora, Quznyeckue U XUMUIECKUE
CBOIiCTBa, moaydeHue. Mcmons3oBanue ¢ocdaTtoB B KauecTBe
MUHEPAIbHBIX YJI0OpEHUH.

O6mast xapaktepuctuka odmneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHHUSI.

Yraepoa, aquioTponHble MOJUPUKALIMH, PACIIPOCTPAHEHUE B IPUPOJE, PUBNIECKHIE
U XUMUYECKHe cBoMcTBa. AncopOrus. Kpyrosopor yriepoma B mpupoge. OKCHIBI
yraepoaa, ux (GU3NYecKue U XMMUYECKHE CBOWMCTBA, JCHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIy4YeHHE M NPHUMEHEHHE. OKOJIOTMYECKHE MpoOJEeMbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (1V), runore3a rio0anbHOrO MOTEIUICHHS] KJIUMaTta, MapHUKOBBINA 3P (dEKT.
VYronbHas KUCIIOTA U €€ CONU, UX (PU3NYECKUe U XUMUYECKUE CBONCTBA, MOJYyUYCHUE U
npuMeHnenune. KauectBeHHasi peakuusi Ha kKapOOHAT-HOHBL. Mcronb30BaHue KapOOHATOB
B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO3SIHCTBE.
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[lepBoHAaYanbHBIC TOHATHS OO0 OPraHUYECKHX BEIIECTBaX KaK O COCAMHCHHUSIX
yriepoaa (MeTaH, dTaH, ATWICH, alETWICH, 3TaHOJ, TJIMIIEPUH, YKCYCHasi KHUCJIOTA).
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB (YTOJb, IPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U IPOMBIIIIIICHHOCTH.

[TorsiTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPaAX, OCIKaX, YIIeBOIaX — U HX
pOJIM B KU3HM 4YeJIOBeKa. MaTepuaabHOE SIUHCTBO OPTraHWYECKUX W HEOPTaHHMYCCKHUX
COCMHECHUN.

KpemHnii, ero pusndyeckne ¥ XMMHYECKHE CBOWCTBA, TOJYyYCHHUE M MPUMEHEHUE.
Coenunenust kpeMuus B npupoze. O6mue npeacrapienus o0 oxkcune kpemuus (1V) u
KpeMHueBOW kucnore. CHIMKATBl, WX HWCIOJB30BAaHUE B OBITY, MEIUIIUHE,
NPOMBIIIICHHOCTH. Ba)KHEWIIME CTPOWTENbHBIC MaTepHalbl: KEpaMHKa, CTEKIIO,
IIEMEHT, 0eTOH, kene300eToH. [IpobaeMbl 6€301macHOTr0 HUCIOIb30BaHUS CTPOUTEIIHHBIX
MaTepHuajoB B MMOBCEIHEBHOMN KU3HU. XuMUYeCKUll IKCNepuUMerm:

u3ydeHrue O0Opa3ll0B HEOPTaHWYECKUX BEIIECTB, CBOWMCTB COJISSHOW KHCJIOTHI,
NPOBE/ICHNE KAYyeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HaOJIOJICHWE MPU3HAKOB HMX
NPOTEKaHMUs, OMBITHI, OTpaXkarolue GU3NIecKue U XMMUYECKHE CBOMCTBA TaJIOTEHOB U
UX COEAMHEHHI (BO3MOXKHO HCIIOJIb30BaHUE BHUICOMATEPUATIOB), O3HAKOMIICHHE C
oOpa3liaM XJOpPUIOB (TaJOT€HUJIOB), O3HAKOMJICHHE C oOpa3liaMu Ccepbl U ee
COEIMHEHUAMH (BO3MOXHO MCIIOJIb30BaHUE BHUIEOMATEpPHANIOB), HAOIIOIEHUE TpoIlecca
oOyTJIMBaHUS caxapa IoJ] ICHCTBHEM KOHIICHTPHUPOBAHHON CEpHON KUCIIOTHI, U3yUEHHE
XUMHUYECKUX CBOWCTB pPa30aBIICHHOM CEPHOM KHCIIOTHI, IMPOBEIACHHUE KAYECTBEHHOM
peakuuu Ha Cynb(}aT-uoH W HAOJIOJEHUE MPU3HAKA €€ MPOTEKaHMs, 03HAKOMJICHUE C
bu3uyeckuMu  cBoOMcTBaMHM  a3ota, (Gochopa W WX COCAUHECHHH (BO3MOXKHO
MCIIOJIb30BaHUE BUACOMATEPUAIOB), oOpa3liaMu a30THBIX M (PocopHBIX ymoOpeHwHid,
MOJIy4eHHEe, COOMpaHue, pacro3HaBaHWE M M3Y4YCHHE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHHUA W (docaT-UOH U H3ydeHUE MPU3HAKOB HX
MPOTEKAHUsI, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHONW a30THOM KHUCIOTBI C MEIBIO
(BO3MOKHO HCTIOJB30BAHHUE BUCOMATEPHUANIOB), U3YUCHUE MOJEICH KPUCTALTUYECKUX
pemeTok anMmasa, rpadura, (QymuiepeHa, O3HAKOMIICHHE C IIPOIIECCOM  aacopOmuu
PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHBOTa3a,
MOJIyYeHHE, COOMpaHWe, paclo3HABaHWE W W3yYEHHWE CBOWCTB YIJIEKHCIOTO Ta3a,
MPOBE/ICHNE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT W CWIMKAT-UOHBI W M3YYCHHE
MPU3HAKOB WX  MPOTCKAHWS, O3HAKOMJIGHHE C  MPOAYKIHEH  CHIWKATHOU
MIPOMBITINICHHOCTH, PEIIEHNEe OHKCICPUMEHTAIBHBIX 3a7ad 1Mo Teme «Baxkueimue
HEMETAJUTBI M X COCTMHCHUS». MeTa/uIbl M UX COeTUHEHU S

OO0mrast xapakTepUCTHKAa XUMUYECKHUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU WX
nonoxxenus B llepuogmueckoi cucreme xumuueckux sneMeHToB J[.M. Menaeneesa u
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ctpoeHus aroMoB. CTpoeHwe MeTamoB. MeTamnnyeckas CBsI3b M METaJuInyecKas
KPUCTAJUIMYECKasl pElIeTKa. OJIEKTPOXUMHYECKHM PsSJ  HaNpsHKEHUA  METAaJUIOB.
duznyeckue M XUMHUYECKHE CBOWCTBa MeTamioB. OOmme crnocoObl MOIyYeHUS
METaJJIOB.

[TonsiTe 0 KOPPO3UU METAIIOB, OCHOBHBIEC CITOCOOBI 3alTUTHI UX OT KOppo3uu. CriiaBbl
(ctanp, 4yryH, JIOPAIIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U POMBIILIJIEHHOCTH.

[Ilenounble MeTamabl: MojoxeHue B llepuoguueckoil cucCTEME XUMHUYECKUX
anemeHtoB [[.MI. MeHneneeBa, CTpOEHHE HX aTOMOB, HAXOXICHUE B NPUPOIE.
dusnyeckne U XUMHYECKHUE CBOMCTBAa (Ha mpumepe HaTpusi U Kanusi). OKCuabl W
TUJAPOKCHUIBI HATPUS U Kanud. [[puMeHeHre MeI0YHbIX METAJIOB M UX COCIMHEHUMN.

[IlenoyHo3eMeENbHBIE METAJIBI MATHUN M KaJbLIMKU: MOJIO)KEHUE B [leproanyeckou
cucreme xumuieckux anemeHToB .. MenaeneeBa, CTpo€HUE UX aTOMOB, HAXOXK/ICHUE
B npupoje. Pu3znueckue M XUMUYECKUE CBOICTBAa MarHus W Kajiblusa. BaxkHeilmiue
COCIMHEHUs KaybIUsl (OKCHJ, TUIPOKCUI, cojik). JKECTKOCTh BOABI M CIOCOOBI €e
YCTpPaHEHMUSI.

AnroMuHui: noyiokeHue B [lepuonnueckoit cucreme XxuMudeckux anementon 1. 1.
MeHnneneeBa, CTpOCHHE aTOMa, HaXOXAeHHUE B npupoje. Pusndyeckne U XUMUYECKHE
CBOICTBa anmoMuHUsA. AMDOTEpHBIE CBONCTBA OKCH/IA U TUAPOKCHU]IA ATFOMUHUS.

Keneso: nonmoxenue B llepuonndeckon cucreme XMMHUYECKUX dieMeHToB [[.H.
MeHneneeBa, CTpOEHUE aTOMa, HaXOXKJEHHE B Npupoje. PU3NuecKkue U XUMUYECKHE
cBolcTBa xkene3za. Oxkcuapl, ruapokcuasl U conu xene3a (1) u xenesza (111), ux cocras,
CBOMCTBA W NOJIy4eHUE. XumMuyeckuii 9KCnepumenm:

O3HaKOMJICHHE C 00pa3laMyd METaJUIOB M CIUIABOB, X (PU3NYECKUMH CBOWCTBAMH,
M3YYEHHUE  pEe3yJbTaTOB  KOPPO3MM  METAUIOB  (BO3MOKHO  HCHOJIb30BAaHHE
BUJIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCH/IA KAJIBIIHUSI M HATPUS C BOJIOU
(BO3MOYKHO MCIIOJIB30BaHUE BUAEOMATEPUATIOB), UCCIEA0BAHUE CBOMCTB KECTKOM BOJBI,
mpolecca TrOpeHusi  JKeie3a B KUCIopoAe  (BO3MOXKHO — HMCIOJIb30BAHHUE
BHJICOMATEPUAJTIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMA HA MOHBI (MAarHus,
KaJbIusl, aTroMuHMs, IuHKa, xkeme3a (1) u xemesza (Il1), mequ (I1), HaOmonenue u
OMMCaHUE TPOLIECCOB OKpAlIMBAHUSl IUIAMEHM HOHAMHU HATpUS, KaJIUs U KaJblUs
(BO3MO’KHO HCIMOJB30BaHUE BUIACOMATEPHUATIOB), UCCIEIOBaHUE aM(OTEPHBIX CBONCTB
TUAPOKCHIA ATIOMHUHUSL THJPOKCUAA LIMHKA, PEUICHUE 3KCIEPUMEHTAIBHBIX 3a7a4 MO
Teme « BaxkHenIme MeTallibl U UX COSTUHEHUS). XUMHUS M OKPY:KAaIIas cpeaa

BemectBa u wmarepuanbl B TOBCEIHEBHOM >KWM3HU 4YeJIOBEKa. be3zomacHoe
HCIIOJIb30BaHUE BEUIECTB U XMUMHUYECKHX peakiuil B ObiTy. I[lepBas momoiup mpu
XUMHYECKHX OKOTax U OTPABICHUSX.
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XUMUYECKOe 3arps3HEHHE OKpyKaroue cpenbl (TpenenbHas JOMycTUMAas
KoHieHTpanust BeniecTB (nanee — IIJIK). Ponp xumuu B pelieHHM SKOJOTHUECKUX
npo0neM. Xumuueckuti IKCnepumMenm:

U3y4eHue o0pas3oB MaTEPUaIOB (CTEKIIO, CIUIABbl METAJIOB, IOJUMEPHBIE
MaTepHuabl).

Meswcnpeomemuvie ces3u
Peanuzamusa MeXNpeIMETHBIX CBS3€d MpU HU3YYEHUM XUMHUM B 9 Kjacce

OCYIICCTBIISICTCSI Yepe3 HMCIOJb30BaHUE KaK OOMIUX €CTECTBEHHO-HAYYHBIX ITOHSATHMH,
TaK W TIOHATUH, SBISIOIMIUXCA CHUCTEMHBIMH JUISI  OTACNIBHBIX  TPEIMETOB
€CTCCTBEHHOHAYYHOTO ITUKJIA.

OO01IHe eCTeCTBEHHO-HAYYHBIC MOHSATHS: Hay4YHbBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalM3, CHUHTE3, KiacCU(pUKAIM, TEPUOANYHOCTb, HAOIIOICHNE, DKCIICPUMEHT,
MOJICJIMPOBAHKUE, W3MEPCHHUE, MOJICIb, SBICHUE, TMApPHUKOBBIA 3P (EKT, TECXHOIOTHSI,
MaTEepHAIbI.

®dusuka: marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH], U30TOIIHI,
PaAMOaKTUBHOCTh, MOJIEKYJA, SJICKTPUUYECKUN 3apsij, MPOBOJAHHUKH, MOJIYIPOBOIHUKH,
TURIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJI0, 00HEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIeTKa, CIJIaBbl, (QU3NYECKUE
BEJIMYMHBI, CAMHUIBI HU3MEPEHHs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3[IbI,
ComnHie.

buonorus: ¢dorocunTe3, apixaHue, Ouocdepa, DSKOCHCTEMA, MHUHEpaIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadmsa: atmocdepa, rumpocdepa, MUHEpabl, TOPHBIC IOPOIbI, TOJC3HBIC
MCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI 110 XUMHHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenne XuMuM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO Ha
JNOCTH)KEHUE OOYyYaloIMMHUCS JUYHOCTHBIX, METANpeIMETHBIX M IMPEIMETHBIX
pPE3YyIbTATOB OCBOCHHUS y4€OHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YIABTATHI OCBOCHUSI TPOTrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUs
JOCTUTAIOTCA B XOJ€ OOYy4YeHUST XMMHHU B €IUHCTBE Y4YEOHON M BOCHUTATEIbHOU
NEATENBHOCTU B COOTBETCTBUU C TPAAULUUOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMU U
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JTyXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH, TPUHATBIMA B OOIIECTBE TMpaBWIAMU U
HOpPMaMH TIOBEIICHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHMS, CAMOPAa3BUTHS W
COIMAIN3AINKU 00 YyJatOIINXCS.

JIM4HOCTHBIC PE3YIIBTATHI OTpaXkaroT TOTOBHOCTh 00yJaromxcs
PYKOBOJICTBOBAThCSI CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHCHTAIMK M PaCIIMpPECHUE
OTIBITA JICSITCIILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMoOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyyHOMY HACIEIUI0, TOHUMAHUS 3HAYEHHUS] XMMHUYECKOM HAayKHu B JKU3HU
COBPEMEHHOI'0 00IIecTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHOM HH(Opmanued o
NEPEIOBbIX JOCTIKEHHUSIX M OTKPBITHUSX MHPOBOM M OTEUYECTBEHHOM XWUMUH,

3dUHTCPCCOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 YCTPOfICTBG MUpa 1 O6IIICCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:
MPECTABJICHUS O CONMAIBHBIX HOPMaX M MPAaBUIaX MEKIMYHOCTHBIX OTHOIIICHH

B KOJUIGKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOMCCIIeI0BATEIbCKOM, TBOPUECKON U IPYTUX BHIAX NEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  IPH  BBIIOJHEHUHM  Y4EOHBIX,
MO3HABATEeNbHBIX 3aJ]a4, BBINOJIHEHUH XHMHUYECKUX OKCIHEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOIIX B MPOLIECCE
9TON y4eOHOH NeATeNIbHOCTH, TOTOBHOCTH OIEHHBATh CBOE IOBEACHHWE M IOCTYIKH
CBOUX TOBApUIIEH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C yYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUX MPEACTABICHUA O BEIIECTBE M XUMHUYECKOM pEakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKH U COCTABJISAIOIIMX OCHOBY
JUISE TIOHMMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPECTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJABI, B3AUMOCBA34X YEJIOBEKA C IMPUPOJHON CpENIOu,
O pOJIM XMMHU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIX MOTUBOB, HAIPABJIECHHBIX HA TIOJIyYCHUE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIX Jisi OOBSICHEHHS HAOIIOAACMBIX TPOIECCOB U SIBICHUM;
MO3HABATEIbHOM, MH(OPMAIIMOHHON M YUTATEIbCKON KYJIbTYPhl, B TOM YHCJIE HABHIKOB
CaMOCTOSITEIbHOM paboOThl ¢ y4YeOHBIMM TEKCTaMH, CIPABOYHOM JIUTEPATYpPOH,
JOCTYTHBIMH TEXHUYECKUMU CpeJICTBaMU MH(GOPMALMOHHBIX TEXHOJIOTUM; UHTEpeca K
00y4YEeHHIO U MO3HAHHUIO, JII00O03HATETBHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caMOOOpa30BaHUIO, TPOEKTHOM M MCCIEN0BATEIbCKON NeATENbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAMPABICHHOCTU U YPOBHS 00yUeHHUs B JajdbHEHIIEM;
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4) popMupoOBaHUS KYJIBTYPbI 310POBBSI:

OCO3HAHMSI LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3/I0POBBINA 00pa3 >KM3HU, OCO3HAHUS MOCIEACTBUI U HENPUATHS BPEIHBIX
NpUBBIYEK (YHOTPEONEHHUs] alKOroJyis, HApKOTUKOB, KYypEHHUs), HEOOXOAUMOCTH
coOI0IeHus1 MpaBuil 0E€30MACHOCTU MPU OOPAIIEHUH C XMMUYECKUMHU BEIIECTBAMU B
OBITY U peabHOM KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

HHTEpeca K MPAaKTUYECKOMY H3YUCHHIO TpodeccHii ¥ Tpyda pa3IudHOro poja,
YBOKCHHE K TPYAy M pe3yjibTaTaM TPYAOBOH JESTEIBHOCTH, B TOM YHCJE Ha OCHOBE
HPUMEHEHHUS MIPEIMETHBIX 3HAHUHU 10 XMMMH, OCO3HAHHOI'O BhIOOpa MHIAWBHAYAIBHOM
TPACKTOPHH MPOJOIDKCHHS O00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB M IOTPEOHOCTEH, YCIEIIHOM
podeCCHOHAIBHON HEeITEIPHOCTH M Pa3BHTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
alalITHPOBATHCS B MPOPECCHOHAIBHON CpeJIe;

6) 3K0JI0rM4ecKOro BOCUTAHMS:

HKOJIOTHYECKH 1€1€CO00Pa3HOr0 OTHOIICHUSI K TPUPO/IE KaK UCTOUHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAHUs [IEHHOCTH 3J0POBOT0 U O6€30MacHOro
oOpa3za >XKM3HU, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3HMYECKOMY U
NICUXMYECKOMY 3/I0POBBIO, OCO3HAHMsSI IEHHOCTH COOJIIOJCHMS TpaBui 0O€30MacHOTO
MOBEJICHUSI TIPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOXKAIOMINX 3/I0POBBIO
Y JKM3HU JIIO/ICH; CIOCOOHOCTH MPUMEHATH 3HAHUS, TIOJydaeMble TIPH U3yUYCHUN XUMUH,
Il PELICHUs] 3a/ay, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOJHOM CPENOH, IMOBBIIICHUS
YPOBHS DKOJIOTHYECKON KYJIbTYpbl, OCO3HAHUS TJI00ATBHOTO XapakTepa SKOJOTHUYECKHUX
npobieM W TyTed WX pemieHUsT MOCPEICTBOM METOJIOB XHMHH; 3KOJOTHUUYECKOTO
MBIIIJICHHS, YMEHHS PYKOBOJICTBOBATHCS UM B IO3HABATEIIBHOM,

KOMMYHHUKAaTUBHOU U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B coctaBe wmeranmpeaMETHBIX pPE3YJIbTAaTOB BBIACISIOT 3HAYUMBIE TUISt
dbopMHUpOBaHUST MHUPOBO33PECHUS OOIICHAYYHBIC TMOHATHS (3aKOH, TEOPHSs, MPUHIIHUII,
runotes3a, pakrt, cucTema, Mpolecc, IKCIEPUMEHT U JPYroe), KOTOPbIE UCIIONB3YIOTCS B
€CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax W MO3BOJSIOT Ha OCHOBE 3HAHUU U3 ATUX
npeaMeTroB (GOopMUPOBaTh MPEACTABICHUE O IEJOCTHOW HAy4YHOW KapTUHE MHUpa, U
YHUBEpCaJibHble  ydeOHble  JeicTBUA  (IO3HaBaTesbHbIE,  KOMMYHUKATHBHBIE,
pEeryJsiTUBHBIE), KOTOpble oOecrneunBaroT  (GOPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOU eI TEIIbHOCTH.

15



denepanbHas padoyas nmporpamma | Xumus. 8—9 kinacchl (0a30BbIM YPOBEHbD )

ITo3naBaTebHBIE YHUBEPCAJIbHbIC yqeﬁﬂble I[eﬁCTBHH ba3oBbie

Joruyeckue JeMCTBMA:

YMEHUE UCIIOJIBb30BaATh IIPUEMBI JJOTUYECKOTO MBILILIEHUS ITIPU OCBOCHUY 3HAHUN:
PacCKpbhIBaTh CMBICT XUMHUYECKUX TOHATUU (BBIACTSATh MX XapaKTepHbIC MPU3HAKH,
yCTaHABIIMBATh B3aUMOCBS3b C JIPYTUMH TOHSTUSMH), HCIOJIb30BaTh MOHSATHUS IS
OOBSICHEHUSI OTJEIbHBIX (PAKTOB W SIBJICHHM, BHIOMPATh OCHOBAHUS U KPUTEPHUH IS
KJacCU(PUKAIIUU XUMUYECKUX BEIIECTB M XHMHYECKUX peakIui, yCTaHaBJIMBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3Y4YCHHS, CTPOUTH JIOTHUECKUE
paccyxaeHus: (MHIYKTUBHBIC, JACAYKTUBHBIC, MO aHAJIOTHH), MPOBOJUTH BBIBOJBI U
3aKJIIOUCHUS;

YMEHHE TIPUMEHSATH B TMPOLECCE TO3HAHUA MOHATUS (MpPEAMETHbIC u
MeTanpeMeTHbIC), CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, HCIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBaTh MIUPOKO TMPUMEHSEMbIE B XUMHH MOJCIBHBIC TPEACTABICHUS —
XUMUYECKU 3HaK (CHMBOJI dJIeMEHTa), XuMHuueckas ¢opMmylla U ypaBHCHHUE
XUMHUYECKOW peaKIuu — MPH PEIICHUH Y4eOHO-TI03HABATEIBHBIX 33/1a4, C YY€TOM ATHUX
MOJICJIbHBIX TPEJCTABICHUN BBISBISAT U XapAKTEPU30BATH CYLICCTBEHHBIC IMPU3HAKU
U3Y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUUYECKUX PEaKIUi, BBISBISATH
o0Iue 3aKOHOMEPHOCTH, TPUUMHHO-CIICACTBEHHbIE CBS3M W TPOTHBOPEUYUS] B
M3y4aeMbIX IIpoleccax U siBJicHUAX. ba3oBble ucciaenoBaTebCKue 1eMCTBUS !

YMEHHUE HCIIOJb30BaTh IIOCTABJICHHBIC BOIIPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHMS, & TaKXK€ B KA4eCTBE OCHOBBI JUIsi (POPMHPOBAHMS THUIIOTE3BI IO MPOBEPKE
IPaBUIBHOCTH BBICKA3bIBAEMBIX CYXKIEHUM; NMPUOOPETCHHUE OIbITA 1O TUIAHUPOBAHUIO,
OpraHM3aIlid W IPOBEACHUI0 YUYCHHYECKHUX AKCICPUMEHTOB, YMCHHE HaOII0JaTh 3a
XOJIOM TIpOIlecca, CaMOCTOSITEIIFHO IMPOTHO3UPOBATh €r0 Pe3yibTaT, (pOpMYIUPOBATH
0000IIeHNsT W BBIBOABI 110 pe3yJbTaTaM IPOBEJACHHOIO OIBITa, HCCIICIOBaHHMS,
COCTaBJISITh OTYET O MPOJEIaHHOMN padoTe.

Pabora ¢ ungopmaumeii:

yMEHHUE BBIOMpATh, aHATH3UPOBATh U HHTEPIIPETUPOBATH WH(OPMAITHIO PA3TUIHBIX
BUIOB ¥ (QopM  TMpEACTaBICHUS, TMONYy4aeMyld W3  Pa3HBIX HCTOYHUKOB
(HaygHOTIOMYJISIpHAS JIUTEpATypa XUMHYECKOTO COJEPIKAaHUS, CIPABOYHBIE IMOCOOWS,
pecypcbl MIHTepHETa), KPUTHYECKH OIICHUBATh MPOTUBOPEUYUBYIO UM HEAOCTOBEPHYIO
uHpopMaIuio;

YMEHUE MPUMEHSITh Pa3JIMUHbIE METOIbI U 3aMPOCHI MPU MOUCKE U 0TOOpE
MH(OpPMALIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BBITIOTHEHUS YYEOHBIX
M TO3HABaTEJbHBIX 3aJlady OMNpPEICIICHHOTO THUIla, MPUOOPETEHHE OMbITa B 00JIACTH
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UCIIOJIb30BaHUsl ~ MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJICHUE
KyJIbTypOll  aKTHBHOIO  MCHOJB30BAHUS  PA3JUYHBIX  IOMCKOBBIX  CHUCTEM,
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANIbHYIO (OpMy NpeacTaBiieHus UHGOpPMALUK U
WUTIOCTPUPOBATh pelIaeMble 3aJladyd HECIOKHBIMU CXEMaMHM, AuarpaMMaMi, JIPyTrUMHU
dbopmamu rpadKu ¥ UX KOMOMHAIUAMU;

yMEHHE  MCHOJB30BaTh M  aHAJIM3UPOBATh B Ipouecce  yuyeOHOi
U HCCIIEIOBATEIbCKON JAESITENIbHOCTH WH(OPMAIUIO O BIUSHUU TMPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKatoUIel MPUPOTHON Cpeibl.

KomMyHuKaTHBHBIC YHMBEPCAJIbHbIC Y4eOHbIC 1eiiCTBHSA:

yYMEHHE 3aJlaBaTh BOMPOCHI (B XOJ€ AHAOra W (WJM) AUCKYCCHH) IO CYIIECTBY
oOcyxJ1aeMoi TeMbl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUSI OTHOCUTEIHHO BBITIOJHEHUS
NPEJIOKEHHON 3a/1auK; MPUOOpPETeHHE OMBITA MPE3CHTALUN PE3YJIHTATOB BBITOJIHEHUS
XUMHUYECKOTO
AKCIIEpUMEHTa (JJa0OpaTOPHOTO OMbITa, JIA0OPATOPHONW pPAOOTHI MO HCCIEIOBAHUIO
CBOICTB BEIECTB, YYEOHOro TPOEKTa); 3aUHTEPECOBAHHOCTH B COBMECTHOM CO
CBEPCTHUKAMH MMO3HABATEIIBHOM
U UCCIIEZ0BATENIbCKOM ACSTENBHOCTH MPU PEIIEHNH BO3HUKAIOMIMX MPOOJIEM HAa OCHOBE
ydeTa OoOIIUX MHTEPECOB M COIIACOBAHUSA MO3UIMKA (00CYyX AeHHUs, OOMEH MHEHHUSMH,
«MO3TOBBIE IITYPMbI», KOOPJAHHAIMS COBMECTHBIX ACHCTBUM, ONpEIEICHUE KPUTEPUEB
10 OIIEHKE KaueCTBa BBIMOJIHEHHOW padOTHI U APYyTHE);

PeryJsiTuBHbIC YHUBEPCAJIbHBIE yYeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITEIbHO OMNPENENATh ULEeNu JEATeIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBaTh W TPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTh, BBIOMpaTh HamnOosiee 3(P(HEKTHBHBIE CHOCOOBI pPEIICHUS YYEOHBIX W
MMO3HABATEIbHBIX  3a7a4, CAMOCTOSITEJIbHO  COCTaBISITh WA  KOPPEKTUPOBATH
MPEJIOKEHHBIA AITOPUTM JIEVMCTBUM MPH BBINOJHEHUN 33JaHUN C YYETOM IOJTYyYECHUS
HOBBIX 3HAaHMI 00 u3yyaeMbIX OOBEKTAaX — BEIIECTBAX M pEaKIUsAX, OLEHUBATh
COOTBETCTBHUE MOJYYEHHOTO pe3yJbTaTa 3asBICHHOM €M, YMEHUE HCIOJIb30BaTh H
aHAJIM3UPOBATH KOHTEKCTHI, MPE/JIaracMble B YCIOBUM 3aJIaHHI.

HPEAMETHBIE PE3YJIBTATDBI

B cocTtaBe mpeaMETHBIX Pe3yJabTaTOB MO OCBOCHMIO OOS3aTEIBLHOIO COACPIKAHMUS,
YCTAHOBJIEHHOI'O JAaHHOUN (peaepasibHONM paboueld mporpaMMon, BBIIESIOT: OCBOCHHbBIE
o0y4JaroluMICsl Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI ACHCTBUM, crieUPpUIECKue s
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npeaMeTHON o0nacTu «XUMHUs», BHIBI ASSITEIPHOCTH MO MOJYYSHUIO HOBOTO 3HAHUS,
€r0 MHTEpIpeTalny, IPeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMUHBIX YYEOHBIX U HOBBIX
CUTYaIUSX.

K konmy oOyuenuss B 8 kiacce y oOyuwarouierocs OyayT chOpMHpPOBaHbI
CJICYIOIIUE TPEMETHBIE PE3yIbTAThI IO XUMHH:

pacKkpbiBaTb CMBICII OCHOBHBIX XHMMHWYCCKHX TMOHSITUM: aToOM, MOIJICKYIIA,

XUMUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJHOPOHAS U
HEOJHOPO/HAs), BaJIGHTHOCTb, OTHOCUTEJbHAs aTOMHas W MOJEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas J10Ji1 XUMUYECKOT0 JIEMEHTA
B COCIMHEHWUH, MOJAPHBIK OO0OBEM, OKCHUJZ, KHUCIOTa, OCHOBaHHE, COJIb,
ANEKTPOOTPULIATEIIBHOCTh, CTENIEHbh OKUCIICHUS, XUMUYECKasi peakius, KiacCupuKaius
peaKIuii: peakuu COCAUHEHUS, PEAKIIUM PA3JIOKECHUS, PEAKIIMHU 3aMEICHUs, PEaAKIINU
oOMeHa, dK30- U SHIOTCPMHUYECCKUE PEaKIUH, TEIIOBOM 3(PPEKT peakiuu, sapo aToma,
AJICKTPOHHBIM CIIOH aToma, aTOMHas OpOWTallb, paguyC aToMa, XUMHUYECKas CBS3b,
noJIsipHasi U HEMOJIApHash KOBAJEHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas JIoJisl BemiecTBa (MPOIEHTHAsh KOHILIEHTpalusi) B PacTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATUI U TPUMEHATH 3TH
NOHATUS TPU OMMCAaHUM BELIECTB M HX IPEBPAILICHHI; HCIOJIb30BaTh XUMHYECKYIO
CUMBOJIMKY JIJISl COCTaBIIEHUs (POPMYJI BEIIECTB
U YpPaBHECHHI XMMHUUYECKUX PEAKLUM; ONPENENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B
OMHApPHBIX COCAMHEHUSX, CTEIICHb
OKHUCJICHHSI D3JI€MEHTOB B OWHApPHBIX COEIMHEHUSX, NPUHAJICKHOCTb BEIIECTB K
OTIPEJICTICHHOMY KJIacCy COeAMHEHHH 1o (popmynaM, BUJ XUMHUECKOM CBSI3U

(koBaJE€HTHAasT M WOHHAs) B HEOPraHMYECKUX COEIUHEHUSIX; PACKpPbIBaTh CMBICI

ITepuonnueckoro 3axkoHa /[.M1. Meneneesa: 1eMOHCTPUPOBATH
INOHHUMAHHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKHUX JJIEMEHTOB OT HX
nonoxenus B llepuoamyeckoil cucreme, 3aKOHOB COXPAaHEHUSI MacChbl BELIECTB,
MMOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4YE€HUsI, 3aKOHa ABOTa/ipo; ONMUCHIBATH
M XapakTepu3oBaTh TabmuuHyto ¢opmy lleproandeckoil CHUCTEMBI XUMHUYECKHUX
AJIEMEHTOB: pa3fNuyaTh TMOHATUSA «TJaBHAs moArpymnma (A-Tpymma)» W «moOodHas
noarpynna (b-rpynma)», Manble W OOJBIIME NEPUOABI, COOTHOCUTH OO0O3HAYCHUS,
KoTopble nMetoTcs B Tabnuue «llepuonnueckas cucrema Xxumudeckux snemeHToB J[.1.
MenpaeneeBa» ¢ YHUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB XHMMHYECKUX
AJIEMEHTOB (COCTaB M 3apsij siapa, 00Illee YKMCIIO JIEKTPOHOB U paCHpe/ieNIieHUE UX IO
AJIEKTPOHHBIM CJIOSIM); KJIaCCU(PUUIUPOBATH XUMHYECKUE DJIEMEHTHI, HEOPraHUYECKHE
BEIIECTBA,
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XUMHYECKUE peakuuu (M0 YUCIYy U COCTaBy YYAacTBYIOUIMX B PEaKIMU BEIIECTB, IO
termmoBoMy 3¢ (ekTy); XapakTepu3oBaTh (OMHUCHIBATH) OOIIHME XUMHUUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAAS ONHCAHUE MNPUMEPAMHU MOJIEKYJISPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMMYECKUX pPEaKUUW; IPOrHO3UPOBATH CBOWCTBA
BEILIECTB B 3aBUCHUMOCTH OT UX KaUE€CTBEHHOI'O COCTABA,

BO3MOKHOCTH NMPOTEKaHUSI XUMUYECKUX IIPEBPAIIEHUI B PA3JINYHBIX YCIOBHSIX;
BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYEO MacChl BEILIECTB, MACCOBYIO
JI0JIF0 XUMUYECKOTO 3JIeMEHTa 10 (opMyJsie COeIMHEHUsI, MACCOBYIO JIOJIIO BEIlleCTBA B
pacTBOpE, NPOBOIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEAKIUU; TPUMEHSITh
OCHOBHBIE OIIE€PALIMN MBICIUTEIBHON IESITEIbHOCTH — AHAJIU3 U CUHTES,

CpaBHEHUE, 00o0111eHne, CHCTEMATHU3ALIUIO, KJ1accuukanuio, BBISIBIICHUE
NPUYMHHOCIEICTBEHHBIX CBS3€d — JJISI M3YYEHHUS CBOMCTB BELIECTB M XUMHUYECKUX
peakiuii, eCTeCTBEHHO-HAay4YHbIE€ METOJbl TMO3HaHUS — HaOII0AeHUEe, HU3MEpEHue,
MOJIETUPOBAHKE, HKCIEPUMEHT (peayibHbIi M MBICICHHBIN); CIIeOBaTh IpaBUiaM
NOJIb30BaHMSI XUMHUYECKOU MOCY 10 U J1abOpaTOPHBIM

o0opyZOBaHHEM, a Tak)Ke MpaBuiaM OOpalleHHs] ¢ BEHIECTBAMU B COOTBETCTBHUH C
MHCTPYKIMSIMU TI0 BBITOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYUYEHUIO U
coOMpaHUIO Ta3000pa3HBIX BEIMIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C ONPEACICHHON MacCOBOM JOJIEH PACTBOPEHHOI'O BEIIECTBA, INIAHUPOBATH
U NPOBOJNUTH XMMHUYECKUE SKCIIEPUMEHTBI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEN U
KHCJIOT C TTOMOIIbIO HHAUKATOPOB (JIakMyc, peHondTarent, METHIOPAHXK U APYTHE).

K konmy oOyuenuss B 9 kiacce y oOyuaromerocss OyayT chOpMHUpPOBaHBI
CJIeIYIONINE TPEIMETHBIC Pe3yIbTaThl 0 XUMUHU:

PacKpBIBaTh CMBICTT OCHOBHBIX XUMHUUYECKHUX MOHATUN: XUMUYECKUAM PJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULIATETILHOCTh, CTENICHb OKUCICHUS, XUMHUYECKas peaKius, XUMHYeCKas
CBsI3b, TETUIOBON 3(P(HEKT peakiuu, MOoJb, MOJSPHBIA 00bEM, PACTBOP, IICKTPOIUTHI,
HEAJICKTPOIUTHI, DIICKTPOJMTHYECKAs JTHUCCOIMAIUS, PEaKIMd WMOHHOTO OOMEHa,
KaTaau3aTop, XHMHYECKOE paBHOBeCHE, oOOpaTUMbIe UM HEOOpaTUMBIE pPEaKInu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH, OKHCJIUTENh,  BOCCTAaHOBUTEIb,
OKHCJICHWE W BOCCTAHOBJICHUE, aJUIOTPONHUs, aM(OTEPHOCTh, XWMHUUYECKas CBsI3b
(koBaJICHTHAsl, WOHHAs, METAUIMYECKasA), KPUCTANTMYECKAs pelIeTKa, KOppOo3us
METaJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW PpEaKIHuH, TMPEASTbHO JOMyCTHUMAas
koutenTparus [1/IK BemecTsa; mimocTpupoBaTh B3aNMOCBSI3h OCHOBHBIX XUMUYECKHUX
MOHATHI ¥ MPUMEHSTh 3TH
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MOHATUSL NPU OINHUCAHUM BEIIECTB M HMX MPEBPALICHUN; HUCIOJb30BATH XUMHUYECKYIO
CUMBOJIMKY JIJIsl COCTaBlIeHUs (hOPMYJT BEIIECTB
Y ypaBHCHUW XMMHUYECKUX PEAKIUW; OMPEAENISITh BAJICHTHOCTh U CTEIECHb OKUCIICHUSA
XUMHUYECKHUX JIEMEHTOB
B COCAMHEHMSIX PA3JIMYHOTO COCTaBa, MPUHAMIECKHOCTHh BEIIECTB K OMPEICICHHOMY
KJIacCy COCJAMHEHUU 1Mo (opMmysiaM, BHJ XUMUUYECKOW CBs3U (KOBaJEHTHasl, UOHHAS,
METaJUIMYecKasi) B HEOPTraHUYECKUX COCJAMHEHUSAX, 3aps]i HOHA MO0 XUMHUYECKOU
dbopmyrne, xapakTep Cpelbl B BOJHBIX PAacTBOpPaX HEOPTraHWMYECKUX COCTUHECHHM, THII
KPUCTAJUIMYECKON PEIIeTKH KOHKPETHOTO BEILIECTBA;
pacKpbIBaTh CMBICJI [lepunoauueckoro 3aKOHa .. Menneneera
U JICMOHCTPUPOBATh €ro TMOHUMAHME: OIUCHIBATH W XapaKTEPU30BATh TaOJUUHYIO
dopmy Ilepuoamdeckold CHUCTEMbl XUMHUYECKUX JJIEMEHTOB: pa3audyaTh TOHSITHUS
«rnaBHas moarpynna (A-rpymnma)» u «mobouHas noarpynma (b-rpymma)y, maneie u
OOJIbIIIE TIEPHOJIbI, COOTHOCUTh O0O3HAUCHHS, KOTOPhIE MMEIOTCS B MEPUOIUYCCKOM
TaOJIMIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHUUYECKUX DJIEMECHTOB
(cocraB  u 3apsan sApa, oOIlee YHCIO DSJEKTPOHOB U pACIpeeieHHe WX TI0
AJNIEKTPOHHBIM CJIOAM), OOBICHATH OOIIHME 3aKOHOMEPHOCTH B W3MEHEHUH CBOMCTB
AJIEMEHTOB U MX COEIWHEHUHN B Mpelesiax MaJIbIX MNEPHOJOB M TJABHBIX MOATPYIII C
y4€TOM CTPOCHHUS HMX aTOMOB; KJIACCUPUUUPOBATh XUMHUYECKHE DIIEMEHTHI,
HEOPraHNYECKUE BEIIECTBA,
XUMUYECKHE PeaklUMH (MO YUCIYy M COCTaBY YYaCTBYIOLIMX B PEAaKUUU BEIIECTB, IIO
TEIUIOBOMY 3P (HEKTy, 0 MU3MEHEHHUIO CTENEHEH OKHUCICHMS] XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIEIIU(PUISCKUE XMMHUUYECKUE CBOMCTBA
MPOCTBIX U CIIOKHBIX BELIECTB, ITOATBEPKIasl ONUCAHUE ITPUMEPAMU MOJIEKYJIAPHBIX U
MOHHBIX YPAaBHEHHU COOTBETCTBYIOLIMX XMMHUYECKUX PEaKLNW; COCTABIATH YPABHECHUS
AIEKTPOIUTHYECKON TUCCOLUUALIMN KUCIIOT, EI0Yen
U COJIEH, MOJHBIE U COKPALICHHbIE YPABHEHUS PEaKIMil MOHHOIO OOMEHAa, ypaBHEHUS
pEeaKUnii, MOATBEPKAAOIMIMNX CYIIECTBOBAHNE T€HETHUYECKON CBSI3U MEXIY BEIIECTBAMU
pPa3IMYHBIX KJIACCOB;, PACKPBIBATH CYIIHOCTh OKHUCJIWTEIbHO-BOCCTAHOBUTEIBHBIX
peaKunii HOCPEACTBOM
COCTaBJIEHUSI OAJIEKTPOHHOTO OajaHca S3TUX peakluil; IPOTHO3MPOBATH CBOICTBA
BEIIECTB B 3aBUCUMOCTH OT X CTPOCHUS, BO3MOKHOCTH
MPOTEKaHUSI XMMHWYECKHMX TMPEBPALICHUN B PA3JWYHBIX YCJIOBUAX; BBIYUCIATH
OTHOCUTEJIBHYI0 MOJIEKYJSIPHYI0O W MOJISIPHYIO MacChl BEHIECTB, MACCOBYKO JOJIIO
XUMHUYECKOTO 3JieMEeHTa 1o (opMylie COEIUHEHHS, MAacCOBYIO JOJII0 BEIIECTBA B
pacTBope, MPOBOAUTH PACUEThl MO YPABHEHUIO XMMHYECKOW peakluH; COON0AaTh
MpaBuiia MOJIb30BAHUS XUMUUECKON MOCYI0M U 1a00paTOpHBIM
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0o0OpyIOBaHMEM, a TaKKe IMpaBWiIa OOpaIeHUs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKITUSMU IO BBITIOJTHCHUIO JTA00OPATOPHBIX XUMHUYCCKUX OIBITOB IO TOJYICHHUIO U
COOMpaHMIO Ta3000pa3HBIX BEIIECTB (aMMHAKa W YIJIEKUCIOrO Trasa); MPOBOJUTH
peakiuu, MOATBEPKAAIONTNE KaYECTBEHHBIN COCTAaB Pa3IMYHBIX

BCIIIECTB: PACIO3HABaTh OMBITHBIM TYyTeM XJIOPHAOPOMHI-, HOAWMI-, KapOOHAT-,
docdar-, cunmkar-, cyabdar-, THIPOKCUA-HOHBI, KATHOHBI aAMMOHHUS ¥ HWOHBI
M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HEOPTAaHHMUECKHUX
BEIICCTB; MPUMCHITH OCHOBHBIC OINEPAIIUU MBICIUTEIIBHOW ACATEIBPHOCTH — aHAJINU3 |
CUHTE3, CpaBHEHHE, O000OIIEHWEe, CHUCTEeMaTH3aIlii0, BBIABICHUE MNPHYUHHO-
CJICICTBCHHBIX CBSI3CM — JUISI M3YYCHHUS CBOMCTB BEIIECTB W XUMHUYCCKHUX PEAKIIHMH,
€CTCCTBEHHOHAYYHBIC METO/IbI TIO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOJICTUPOBAHNUE,
OKCIIEPUMEHT (peabHbIN M MBICJICHHBIN ).
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8 KVIACC
HaumenoBaunue
No KomnnuecTBO OcHOBHBIE BUABI IEITEILHOCTH
pa3aesioB U TEM Conepxkanue 00ydeHuUst
/1 4acoB oOy4Jaromuxcs
y4eOHOT0 mpeIMeTa

HepBOHa‘IaH bHbIC¢ XUMHYECCKHUC ITIOHATHUA
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1.1

XUMHS — BaKHas
0071aCTh
€CTECTBO3HAHHUS U
MPAKTUYECKOHN
JIEATSIILHOCTH

YCJIOBCKaA

[Ipenmer xumun. Posib XuMuu B :KU3HU
yesjoBeKa. Xumus B cucreMe Hayk. Tena
u BemecTBa. Du3nyeckue CBOMCTBA
BEILIECTB. ArpEraTHOE COCTOSTHUE
BemrecTB. IloHsaTHe 0 MeToaX MO3HAHUS
B XMMHH. YUHCTHIC BENIECTBA U CMECH.
CnocoOsI pa3ieneHus cMece.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

3HAKOMCTBO C XUMHUYECKOH MOCY0H, C
npaBWiIaMH paboTHI B 1abopaTopuu M
npueMaMu OOpaIieHus ¢ J1a00paTOPHbIM
obopynoBanuemM. DuznvecKue
CBOMCTBa 00pa3IoB HEOPTaHUUECKUX
BEIIIECTB — METAIJIOB M HEMETAJIJIOB.

CrocoOsI pazeneHus: cMecei
(unpTpoBaHUE, BEIIApUBAHUE,
JUCTHILIALNS, XpoMaTorpadus).

PackpspiBaTh CMBIC U3y4a€MBbIX TOHATHUNA.

PackpbIBaTh pOJIb XUMHH B TIPUPOJIC U
YKU3HH YEJIOBEKA, €€ CBA3h C IPYTUMHU
HayKaMH.

PaznnuaTh 4KCTEHIE BEIIECTBA U CMECH;
OJTHOPOJHBIC W HEOAHOPOIHBIE CMECH.
PaznmnuaTh pu3MYecKue 1 XUMHYCCKHEC
SIBJICHUSL.

CrnenoBarh aroOpuT™MaM MCIOJIb30BaHUS
HKCIIEPUMEHTATBHBIX METOJIOB —
HaOJII0ICHUSI ¥ DKCIIEPUMEHTA.
HaGmronath 1 onuchiBaTh OOBEKTHI MPU
MIPOBEACHUHU JEMOHCTPAIIUA U
71a00paTOPHBIX OMBITOB 10 H3YYCHHUIO
(U3UIECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3JeICHUs] CMECEU BEIIECTB.

[IpoBOANTH XUMHUYECKUN IKCIICPUMEHT
MIpHY pa3jieieHUN cMecell (Ha mpumepe
OYMCTKH TTOBAPEHHOM COJIM) B XOJI€
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JlabopamopHvie onvimoi.:
N3yueHue u omnucaHue (PuU3MUECKUX

CBOMCTB 00pa3loB HEOPTaHUYECKUX
BEIIIECTB.

N3yuenue cnocoOoB pasjenieHus cMecei
(C MOMOIIBbIO MarHuTa).

IIpaxmuueckue pabombpi:

Ne 1. IIpaBuna pabotsl B 1abopatopuu u
TIpUEMBbI 0OpaIeHusI ¢ T1ab0PaTOPHBIM
000pyTI0BaHHUEM.

No 2. Paznenenue cmeceil (Ha mnpumepe
OUYHCTKH MTOBAPEHHOM COJIN)

npaktudyeckoil pabotsl Ne 2. CnegoBarthb
IpaBUJIaM MOJIb30BaHUS XUMUYECKON
NOCYZ0i U 1a00paTOPHBIM
0o00OpyI0BaHKEM, a TAKXKE MPaABUIIaM
oOpalieHusi ¢ XMMUYECKUMHU BellleCTBaMU
B COOTBETCTBUM C MHCTPYKUUEH TpH
BBITIOJTHEHUHU MTPAKTUYECKON padOThI

Ne 1.

BricTpanBaTh pa3BepHyThIE TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOX Ha
uH(popMaIuIo U3 yueOHUKa U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATH U3YyUYECHHBIN TOHITUNHBINA
anmnapar Kypca XuMuu

1.2.

BemecrBa n
XUMHYECKUE

peakiuu

15

ATOMBI I MOJICKYJIbI. XMUMUYECCKUE
aneMeHTbl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpOCThIC U CIIOXKHBIC
BeIeCTBa. ATOMHO-MOJICKYJIIPHOE
y4eHHE.

dbopmyna. BaneHTHOCTH
ATOMOB XMMHUYECKHUX JIEMCHTOB.

XUMHUYECKasa

3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENBHAs aTOMHAs Macca.
OTHOcHUTENBHAST MOJIEKYJSIpHAs Macca.
MaccoBast 10151 XUMHYECKOTO 3JIEMEHTa

OnpenensiTe NIPU3HAKH XUMHUYECKHUX
peaxiui, yCIOBUS UX MPOTCKAHMUS.
OOBSICHATH CYITHOCTh (PUBUUECKUX U
XUMHUYECKHUX SIBICHUIN C TOYKU 3PECHHUS
aTOMHO-MOJICKYJISIPHOTO YYEHHUSI.
KnaccudunmpoBats xumMmudeckue
peaknuu (TI0 YUCITY U COCTaBYy
pearupyromux U 00pa3yomuXcs
BEIIIECTB).

CocTaBisaTh GhOpMyITbl OMHAPHBIX
BEIIECTB M0 BAJICHTHOCTH U OTIPECIISTh
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B COCAUMHCHHU.

BaJICHTHOCTH 110 (hOpMysIaM BELIECTB.
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KomnuectBo BemecTBa. Monb. MossipHas
Macca. B3anmMocBs3b KOIMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuetsl mo dpopmyniaMm XUMHUYECKUX
COE€IMHEHUMH.

DU3NYECKUE U XUMUYECKUE SIBJICHUS.
XUMHUYECKas peakiusi U €€ MPU3HaKHU.
3aKOH COXpaHEHUS MacChl BEIIECTB.
XUMHUYECKHUE YPABHECHMUS.
Knaccuduxaiys XuMUUEeCKUX PEaKIIUii
(coeuHEeHMs1, Pa3JIOKEHUS, 3aMEIICHNS,
obmeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

duznueckue cBOKWCTBa 00pas3IoB
HEOPraHWYECKHX BEIIECTB — METAIIJIOB U
HEMETAJIOB.

OO0pa3isl BEmeCcTB KOJTUYECTBOM | MOJTb.
duznueckue sABieHUs (TIaBJIEHUE BOCKA,
TastHUE JIbJ1a, paCTUPAHUE caxapa B
CTYyNKE, KUTIEHWE U KOHJIEHCAUs BOJIbI).
XuMU4ecKue siBjeHusl (rOpeHUe CBEYH,
MPOKAJIMBAHUE METHOW MPOBOJIOKH,
B3aMMOJICICTBUE COJbI WU MEJIA C
COJISTHOM KHCJIOTOM).

PaccraBnsate ko3 pUIIEHTHI B

YPaBHCHHUSAX XHUMHYCCKUX PEaKIUH.
HaGmronath W ONMUCHIBATH OOBEKTHI
IpU TPOBEJACHUU JCMOHCTpAIUi U
J1a00paTOPHBIX OMBITOB.

[IpoBOANTE BBHIYUCIEHUSA MO (GopMyaM
XUMUUYECKUX COCIMHEHUN U YpaBHEHUSIM
XUMUUYECKUX PEAKIIHI.

[IpuMeHsITh €CTECTBEHHO- HAyYHbIC
METO/IbI TO3HAHUS (B TOM YHUCTIE
HaO0JII0/ICHNE, MOJIEIMPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTlepalluu
MBICIIUTEIBHON IeATeTbHOCTH
(cpaBHEHUE, KJIacCUDUKAITNSA)
BricTpanBaTh pa3BepHyThIE TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOX Ha
nHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
WCIIOJIb30BATh U3YyUYECHHBIN MOHSITUWHBINA
anmnapar Kypca XUuMUu
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Habnronenne npu3HakoB MpOTEKaHUS
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XUMHYECKUX PEaKIUil (pazioKeHue
caxapa, B3aUMOJEICTBUE CEpHOU
KHUCJIOTBI C XJIOPUJOM Oapus, MOIy4eHHE

u paznoxxeHue ruapokcuaa meau (1) mpu

HarpeBaHUM, B3aUMOJICHCTBHE jKele3a C
pactBopom cosiu meau (11). OnbIThl,
WUTIOCTPUPYIOIINE 3aKOH COXpaHEHUS
MAacCCHlI.

Jlabopamophvie onvimer: Co3nanue
MojieNiel MOJIEKY

(IapocTepKHEBBIX).

Onucanue  (QU3MYECKUX  CBOMCTB

06pa3u013 HCOPraHNYCCKUX BCIICCTB —
MCTAJIJIOB 1 HCMCTAJIIIOB.

Ha6monenne ¢puszndeckux (TuiaBiaeHue
BOCKa, TasHUE JIb/Ia) U XUMHUYECKUX
(ropeHue cBeuH, MPOKATUBAHUE MEIHON
IIPOBOJIOKH ) SIBJICHUH.

HabGmronenne u onucanue MpU3HAKOB
NPOTEKAHUS XUMHUYECKUX PEaKIui
Pa3HBIX THIIOB.

Bviyucnenus: oTHOCUTETBHON
MOJICKYJISIPHOM MacChl BEIECTB,
MOJIIPHOM MacChl, MacChl BEIIECCTB,
MacCChl ¥ KOJIMYECTBA BEIIECTBA;
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MacCOBOH JIOJIM XUMHUUYECKOTO DJIEMEHTA
o ¢popmyJsie COeTUHEHNUS;
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I10 YPpaBHCHUAM XUMHYCCKUX peaKHHﬁI

KOJINYCCTBA, MAaCChl BCIIICCTBA IIO
HN3BCCTHOMY KOJIHNYCCTBY, MACCC
PCarcHTOB WU NPOAYKTOB pCaAKIINH

Hroro no pazneny

20

Baxueiiiue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB
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2.1

Bosnyx. Kucnopon.

ITousstue 00
OKCHIaxX

Boznyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BeulecTBo. HaxoxieHue kuciopoja B
npupoje, Guznyeckue 1 XUMUIECKHE
cBoMcTBa (peakiuu roperust). OKCHUIbL.
[Ipumenenue kucnopoaa. CrocoOsl
NOJIYYEeHUSI KUCIIOPO/ia B TaOopaTopuu U
IPOMBIIIEHHOCTH. KpyroBopoT
Kucinopoaa B npupojie. O30H —
AJUTOTPOIHAS MOAU(PUKALIUS KUCIOPOIa.
TemnnoBoit 3G HEeKT XMMUYECKON peaKIu,
TEPMOXUMUYECKHUE YPABHEHUS, DK30- U
SHAOTEPMUYECKHE peakiuu. TomIuBo:
yroJib U METaH. 3arps3HeHue BO3ayXa,
yCHJICHUE TTapHUKOBOTO A Pekra,
paspyliieHrue 030HOBOTO CIIOSI.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
KauecTBeHHOE OmpeneeHne CoaepKaHust

KHCIIOPOJIa B BO3JIyX€
[Tomy4enne, coOnpanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUTSL COCTaBIIEHUS (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPABHCHHH XUMUUYECKHUX
PEAKLMH C YYaCTUEM KUCIIOPOAA.
XapakTepu3oBaTh (OIMKMCHIBATH) COCTAB
BO371yXa, (U3UICCKUE U XUMHYCCKHEC
CBOMCTBA KHUCJIOPO/Ia, CIIOCOOBI €T0
MOJIYYCHHUSI, IPUMEHCHUE U 3HAUYCHUE B
MIPHUPOJIC M JKU3HH YSTIOBEKA.
CpaBHUBATh pEaKIIMK TOPCHUS H
MEJICHHOTO OKUCJICHHSI.

OOBSCHATH CYITHOCTH IKOJIOTUIECKUX
npo0JIeM, CBSI3aHHBIX C 3aTrps3HEHUEM
BO3/yXa.

CrnemoBath npaBmiiaMm 0e€30macHON
paboThI B 1abopaTopuu TpHU
UCTIOJI30BAHUHN XUMUICCKOU

MOCYZIbI U 000PYIOBAHUS, & TAKKE
MpaBWJIaM OOPAIEHUS C TOPIOYUMU
BEIIECTBAMU.

[InaHupOBaTh U OCYIIECTBIATH
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Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGmronenue B3anmMo1eiicTBYS BEIIECTB
C KMCJIOPOJIOM M YCIIOBUSI BO3SHUKHOBEHUS
U IIPEKpallleHus ropeHus (1oxapa).
JlabopamopHuviii onvim:

O3HakoMJieHHEe ¢ 00pa3liaMu OKCUJIOB U
ONMCAaHUE UX CBOMCTB.

Ilpaxmuueckas paboma: Ne 3.
[Tonyuenue u coOupanue

KHCJIOPO/1a, U3yUYEHHUE ETO CBOWCTB.
Boviyucnenus: MOJIEKYIIPHONU MaCChI
KHCJIOPOJIa U 030HA HA OCHOBaHUU
aTOMHOM MacChl XMMUYECKOTO
AJIEMEHTA; KOJINYECTBA, MACChl
BEILECTBA MO YPABHEHUSIM

XUMHUYECKUX PEaKIUI

Ha MPAKTUKE XUMHYECKHUE YKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUSI, IeTaTh BEIBOIBI
0 pe3yabTaTaM SKCIIEPUMEHTA MPH
pOBEACHUH Ja00PaTOPHBIX OMBITOB U
MPAKTUYECKON paboTHI.

BBIUHCTATH KOJIMYECTBO BEIIECTBA, 00bEM

raza no popMyJam.

VYyacTBOBaTh B COBMECTHON paboTe B
rpymre.

BricTpanBaTh pa3BepHYThIE TMCbMEHHBIC

Y YCTHBIE€ OTBETHI C ONIOPOA Ha
nHpopMaluio U3 yueOHUKa U
CIIPABOYHBIX MaTEPUATIOB, TPAMOTHO
WCTIOJIb30BATh U3YYEHHBIN MOHATHUNHBIN
armapar Kypca XuMHuHu
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2.2

Bopopon. Ilowsarue
0 KHCJIOTaX U COJIAX

Bonopon — anemeHT u mpoctoe
BelecTBo. Haxoxaenue Bogopoaa B
npupoje, PU3nyecKkue U XUMHUYECKUe
CBOICTBa, IPUMEHEHHE, CTIOCOObI
nosyyeHus. Kuciaorsl u conu.
Mousipublii 00beM ra3oB. Pacuetsl 1o
XUMUYECKUM YPABHEHHUSIM.
Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

[Tonyuyenue, cobupanue

PackppIBaTh CMBICT M3y4aeMbIX TOHATUN
Y IPUMEHATH 3THU MOHATHUS MPU ONMCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLECHUN.
XapakTepu3oBarh (OMUCHIBATH)
bu3nyuecKre 1 XMMUYECKUE CBOMCTBA
BOJIOPO/J1a, CITIOCOOBI €ro MOJyUYeHus,
IIPUMEHEHHUE.

Cobupatp mpubop AJs MOTYUSHHUS
BOJIOpOJA.

Hcnonn3oBaTh XUMHUYCCKYIO CUMBOJIUKY
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" paciio3HaBaHUC BOJOpOaaA.

B3aumoneiictBue BOJOpoAa € OKCHAOM

meau (I1).

JlabopamopHulii onvim:
BzaumonencTBre KUCIOT ¢ METAILUIAMHU.
Ilpaxmuueckasa paboma:.

Ne 4. Tlonydyenue u cobupanue Boaopoa,
U3y4YECHHUE €0 CBOUCTB.

Bviyucnenusn: odbemMa, KOJIMUECTBa
BEILIECTBA ra3a IO €ro U3BECTHOMY
KOJIMUECTBY BELIECTBA WIH 00BEMY;
00BEMOB T'a30B 110 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHAa 0OBEMHBIX OTHOIIECHUHN
razoB

JUIsi  cocTaBiieHHs (OpMyn  BEIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUU XUMHYECKUX
peakuuMd C  y4aCTMEM  BOJOpOJA.
BbIUKCIATE MOJSIPHYIO MAcCy BEILIECTB;
KOJMYECTBO BEIIECTBA, OOBEM rasa,
Maccy BEIIECTBA.

[TpoBOAUTH pacyeThl O YPABHEHUSIM
XUMUYECKUX PEAKIINI: KOJIMYECTBA,
o0beMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, MacCe pearcHTOB
WJIY NIPOJYKTOB PEaKIINH.

CrnemoBath npaBmiiaMm 6€30macHON
paboTHI B TAOOPATOPUU HCIIOIB30BAaHUHU
XUMHUYECKOU MOCYAbl U 000pYAOBaHUSA,

a TakKe MpaBUJIaM OOpaIleHus ¢
TOPIOYUMH BEIIECTBAMHU B OBITY.
[InaHupoOBaTh U OCYIIECTBIATH Ha
IIPAKTUKE XUMHUUYECKHUE IKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOICHUS, IETIaTh BHIBOIBI
10 PE3yJbTaTaM SKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM padoTe B

rpymnmne

35



®denepanbHas padbouast mporpamma | Xumus. 8—9 kiaccel (0a30BbIi YpOBEHD)

2.3

Bopa. PactBopsl.
[lonsitue 06
OCHOBaHMSIX

dusnueckue CBOKWCTBA BOAbL. Boma kak
pacTBOpUTENb. XUMHYECKHUE CBOMCTBA
BO/JIBL.

PackpbiBaTh CMBICI HM3y4aeMbIX ITOHITUN
Y TIPUMEHSTH TU MOHATUS MPU OMUCAHUU
CBOMCTB BEIIECTB U UX IIPEBPALLCHUN.
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OcHoBanus.

PactBopsl. Ponb pacTBOpOB B Iipupoae u
B JKM3HU 4esioBeka. KpyroBoport Boabl B
npupoJe. 3arpsa3HeHUE NPUPOAHBIX BO.
OxpaHa ¥ O4YHUCTKA IPUPOJIHBIX BOJ.
HacpliienHbie 1 HeHACHILCHHbBIE
pacTtBOpbl. PacTBOPUMOCTD BEIIECTB B
BoJZie. MaccoBast 710J1s1 BEILlECTBA B
pactBope.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

PactBOpeHue BEECTB ¢ pa3IMuHOU
PacTBOPUMOCTBIO.

B3auMmoneiictBue BOIBI C MeETalJIaMH

(HaTpUEM M KaJIbITUEM).

HccnenoBanre pacTBOPOB KHUCIOT M

IEJI04€H C MOMOIIBIO HHANKATOPOB.
JlabopamopHhvie onvimwl
HccnenoBanne ocoOCHHOCTEH
PacTBOPEHUS BEIIECTB C PA3TMYHOMN
PacTBOPUMOCTBHIO.
[IpuroTroBineHne pacTBOPOB c
ONPEJICJICHHOWM MAacCOBOM  J10JIeH

PacTBOPEHHOI'O BEIIECTBA.

XapakTepu3oBatrh GU3NYECKUE U
XUMHUYECKHUE CBOMCTBA BOJBI, €€ POJIb
KaK pacTBOPUTEIS B TIPUPOTHBIX
npoLeccax.

CocTaBisTh ypaBHCHHSI XUMHUYECKHAX
pPEaKLUi C y4aCTUEM BOJBI.

OOBSICHATH CYLITHOCTh KOJIOTHUECKUX
po0sieM, CB3aHHBIX C 3arps3HEHUEM
MIPUPOTHBIX BOJI, CITOCOOBI OYUCTKH BOIBI
OT MpUMECeH, MEPHI IO OXpaHe BOJA OT
3arpsi3HEHMUS.

[ImanupoBaTh U OCYIIECTBIATh Ha
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOICHUS, IEJaTh BHIBOIbI
0 pe3yibTaTaM dKCIEPUMEHTA MpU
MPOBEJICHNUH J1abOPATOPHBIX OMBITOB U
MPaKTUYECKON PabOTHI.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu Mpu
WCIIOJIb30BAaHUM XUMHYECKOU MOCYIbI |
000pya0BaHMUS.

[TpoBOIUTH BHIUUCIEHUSI C PUMEHEHHEM
MOHATHS «MaccoBasi JIOJisI BEIIeCTBa B
pacTBope».

BricTpanBaTh pa3BepHyTbhIE IMCHMEHHBIE
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lIpaxmuueckasa paboma

Ne 5. [IpuroToBiaeHue pacTBOPOB C
ONIPEAEICHHON MaCcCOBOU 10JIEH

Y YCTHBIE OTBETHI C OIIOPOU
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PaCcTBOPEHHOI'O BEIIECTBA. Ha uH(pOpMaIIO U3 yueOHUKa U
Buviuucnenus: ¢ uCronb30BaHUEM COpaBOYHBIX MaTEPUAJIOB, TPAMOTHO
TOHATHUS «MAcCOBasl 10Js BEIECTBA B WCTIOJIb30BaTh U3YYEHHBIN MOHATUNHBIN
pacTBope» arrapar Kypca XuMuu
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2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX

COEIUHEHUN

11

Knaccudukanus HeopraHnyeckux
coenunenuid. Okcunbl. Knaccudukanms
OKCHUJIOB: cojieo0pa3yrolre (OCHOBHEIE,
KHUCJIOTHBIE, aM(OTEPHBIE) U
HEecoJIeoOpa3yrolue.

Homenknarypa okcugoB. ®usnueckue u
XUMHUYECKHE CBOMCTBA OKCHUJIOB.
[Tony4yeHnue OKCUIOB.

OcuoBanus. Knaccuduxaius o0CHOBaHMI:
1IEJI0YM U HEPACTBOPUMBIE OCHOBAHUA.
Homenkiarypa ocHoBanuil. @usnyeckue
Y XUMUYECKHE CBONCTBA OCHOBAHUM.
[Tony4yeHnue ocHOBaHMM.

Kucnotsl. Knaccudukanus Kucior.
Homenkiarypa kucior. ®usnueckue u
XUMHUYECKUE CBOUCTBA KUCIIOT. P
aktuBHOCTH MetaiutoB H.H. bexeTona.
[lonydyeHue KucCior.

Conu. Homenkiarypa coJIel.
Ou3n4yecKue U XUMUYECKUE CBOMCTBA
conen. [lonydyenue cosen.

['eHeTnueckast CBsI3b MEXIy KilacCaMHu
HEOPraHWYECKNX COCTUHEHUM.

KnaccuduunpoBath u3ydaemsbie
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CoctaBasaTe GOpMYIIbl OKCUIOB, KUCIOT,
OCHOBAHMU, COJICH U HA3bIBATh UX IIO
MEKIYHAPOIHOW HOMEHKIATypeE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB Ha
OCHOBE OOIIMUX XUMUYECKUX CBOMCTB
M3YUYEHHBIX KJIACCOB/TPYII BEIIECTB, K
KOTOPBIM OHHU OTHOCSITCSL.

CocTaBiATh MOJICKYJISIPHBIC YPAaBHCHUS
pEeaKIi, WILUTFOCTPUPYIOIINX
XMUMHYECKUE CBOMCTBA U CIIOCOOBI
MOJIYYEHUS BEIIECTB N3yUYEHHBIX
KJIACCOB/TPYIIII, & TaKXe
MOATBEPKAAIOIINX TEHETUYECKYIO
B3aUMOCBSI3b MEX/I1Y HUMH.
[Ipon3BOANUTH BBIYUCICHUS IO
YPaBHEHUSIM XUMUYECKUX PEaKIUN.
[InaHupoBaTh U OCYIIECTBISATH HA
MPaKTUKE XUMHUUYECKUE

HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOACHMS,
JIeJIaTh BBIBOJIBI MO pe3yJIbTaTam
AKCIEPUMEHTA MIPU MPOBEACHUN
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

OnbIThl, WUIKOCTPUPYIOIIUE XUMUUYECKUE
CBOWMCTBA  KJIACCOB  HEOPTraHMYECKHX
BEIIECTB.

JlabopamopHvie onvimol

OnpeneneHue pacTBOPOB KUCIOT U
1IEJI0YEH C MOMOIIBIO MHIMKATOPOB.
N3ydeHre B3auMOIECUCTBUS KUCIIOT C
METaJUIaMU, PEaKIuid HEUTpaIu3alyu.
BzaumonerictBre pacTtBopa CEpHOU
Kuca0ThI ¢ okcuaom meau (I1).
[Tomydyenue HEPACTBOPUMBIX OCHOBAaHHH.
BriTecHeHne ogHOTO MeTasia APYyruM M3
pacTBOpa COJIH.

Ilpaxmuueckas paboma

Ne 6. Pemienue skcneprMeHTaIbHbBIX
3a71a4 o TeMe «BakHeume Kiacchl
HEOPTraHUYECKUX COCIUHEHUI.

Buiuucnenus: no ypaBHEHUSIM
XUMHUYECKOU PEaKIIMU: KOJIMYECTBA
BellecTBa, 00beMa, MaccChl 110
M3BECTHOMY KOJIMUECTBY BEIIIECTBA,

7a00paTOPHBIX ONBITOB U MPAKTUYECKUX
paboT.

CrnenoBath npaBuiaMm 6€30macHON
paboThI B J1aDOpaTopuu IMpHU
UCIOJIb30BaHUM XUMHUYECKOU

NOCYZbl U 000PYI0BAHUS.

BricTpanBaTh pa3BepHyThIE TUCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPOX Ha
uH(popMaiuio U3 yueOHUKa U
CIPAaBOYHBIX MAaTE€PHAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHITUNHBINA
anmnapar Kypca XUMHH
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00bEeMy, MacCce peareHToB WU
IIPOYKTOB PEAKITUU
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Uroro no pazneny: 30

Iepuoauyeckuii 3axkoH u [lepuoanueckas cucrema xumuieckux 3jiemenToB JI. U. MenneneeBa. CTpoeHne aToMoOB.
Xumnyeckasi cBsizb. OKHCJIUTENIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH
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3.1

[Tepunonnueckuit
3aKOH U
Ilepuonnueckas
cucteMa
XUMHYECKUX
sanementoB J{. W.
Menpneneena.

Ctpoenne aTroma

[TepBble MOMBITKH KAacCUDUKAIIT
XUMHYECKUX 3JeMeHTOB. IloHstne o
rpynnax CXOJAHBIX 3JIEMEHTOB
(IeI0YHbIe U MIEIOYHO3EMEIbHBIC
MeTaJlJIbl, TaJIOT€HbI, MTHEPTHBIE Ta3bl).
DJIeMEHTBI, KOTOPbIE 00Pa3yIoT
aMdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepnonunueckuit 3akoH. [lepuoanueckas
CHCTEMa XMMHUUYECKHUX DJIEMECHTOB

.. Menneneea. KoporkonepuoaHas u
JUTMHHOTIEPUOIHAST (DOPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
anemeHToB [[.1. Menneneena. [lepuoabl u
rpyniibl. OU3NYECcKuil CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA
Y TPYIIBI DJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX
anep. Mzoronsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX
20 XUMUYECKUX DJICMEHTOB
[Teproguyueckoi CUCTEMBI

JAN.  MenngeneeBa.  XapakTepHCTHKA

XUMHYECKOTO JIEMEHTA
no ero mnosoxeHuro B Ilepunoamyeckoit
cucteme J[.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS paauyca

PackpbIBaTh CMBICI IEPUOANYECKOTO
3aKOHA.

OnuchIBaTh CTPOEHUE TAOIUIIBI
«llepuoguueckas cucremMa XMUMHYECKUX
aneMmeHToB (.M. MenneneeBay.
MoaenupoBaTh CTPOEHHE aTOMA,
SHEPreTUYECKUX YPOBHEH U MOTYpPOBHEN
MIPY MOMOIILM PUCYHKOB, 3JICKTPOHHBIX
KOH(UTYypanuii u 3JeKTPOHHO-
rpaduyeckux Gopmys. [losicHATH
(UBUYECKUI CMBICIT TOPSIKOBOTO
HOMEpa, HOMEPOB MEPHOJIA U TPYIIIIHI
AJIIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE SJIEMEHTBI
MIEPBBIX TPEX MEPUOAOB, KAJIUM, KaTbLIHN
U UX COEIMHEHUS T10 TIOJIOKEHUIO B
ITepunoguueckoii cucreme J1.H.
Menneneena.

OOBsICHATH O0ITHE 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB XUMUYECKUX
AJIEMEHTOB (M3MEHEHUE PaJInyCOB
aTOMOB, JIEKTPOOTPHUIATEIBHOCTH,
BAJICHTHOCTH) U UX COCAMHEHUN B
Ipeaenax MaJiblX IEPUOJOB U IIIaBHBIX
MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XMMHUECKHX DJIEMEHTOB,
METAIINYSCKUX M HEMETAJINYESCKUX
CBOICTB I10 TpyNIiaM 1 IEPUOJAM.
3nauenue [lepuoanueckoro 3aKoHa
u [lepuoardeckoit CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB JIJIS
pa3BUTHUA HAYKU U NpakTUKU. [[. 1.
MenpeneeB — y4eHbId U IPaK/IaHUH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

BzaumonerictBrue rupokcua
MHKA C PacTBOpPaMU KHUCIIOT U
uiesiouei. MonenupoBanue
CTPOCHUS MOJIEKYJI TIPU MOMOIIA
PUCYHKOB, MOJEJIEH, SIEKTPOHHBIX
U CTPYKTYpHBIX hopmyir. Tabiura
«Ilepuognueckas cucrema
XUMUYECKUX 3neMeHToB JI.U.
MenpaeneeBay.
JlabopamopHwie onvimul
O3HaKOMIJICHHE c
METaJIJIOB M HEMETAJJIOB

obpa3znamu

YyacTtBOBaTh B COBMECTHOM

paboTe B mape WM rpyrmre.
BeicTpauBaTh pa3BepHyTbIE
MIMUCbMEHHBIE U YCTHBIE OTBETHI C
oropoil Ha uHMOpPMAIIUIO U3
yueOHUKa U IPYTUX UCTOYHUKOB, B
ToM uncie MuarepHera
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3.2

XuMuueckas CBA3b.
OKHUCITUTETPHOBOCCTAHOBUTEILHBIE
peakuuu

Xumuyeckast cBsa3b. KoBaneHTHas
(momsipHas ¥ HETMOJIAPHAsI) CBS3b.
DIIEKTPOOTPULATEIBHOCTD
XUMUYECKUX 3JIeMeHTOB. MloHHas
cBsi3b. CTEneHb OKUCIICHHUS.
OKucCIUTeNnbHO-

BOCCTAHOBUTEIIHHBIC peakIuu.
[Ipoueccsr

PackppiBaTh CMBICH  H3y4aeMbIX
IIOHATUM. Onpenensate

XUMHYECKOU CBSI3U B COCIUHCHUU.

MonenupoBarb CTpOCHUE
MOJIEKY opy  [OMOUIU
PUCYHKOB, MO/JIECJIEH,
AIEKTPOHHBIX M  CTPYKTYPHBIX

bopmyi.

BUJ

46



denepanbHas padoyas nporpamma | Xumus. 8—9 kinacchl (6a30BbIN YPOBEHbD )

OKHCJIEHUS] M1 BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIIH.
XUMHYECKUN SKCIIEPUMEHT: U3y4YECHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJIOB, B3aUMOJICHCTBHE
TUAPOKCHJIA IIUHKA C PACTBOPAMU KHUCIIOT
U 111eJI0YEH, TPOBEJICHHE OIBITOB,
WUTFOCTPUPYIOIIUX TPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTETBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEHUS, COSTUHEHUS).

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OnbIThL, WIITIOCTPUPYIOIINE TPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHUs,
COCJIMHEHUA )

Hcnons30BaTh XUMHUYECKYHO CUMBOJIUKY
JJIsl COCTaBJIeHUs (POpMYJT BEIECTB,
AJIIEKTPOHHOTO OanaHca peakiiuii.
OrnpeaensaTh CTENEHb OKUCICHUSI aTOMOB
XUMHUYECKHUX PJIEMEHTOB 10 popMysaM U
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COEJIMHEHHH 110 CTEIICHU OKHUCIICHUS
ATOMOB XMMHYECKUX DJIEMEHTOB.
OnpenensaTe OKUCIUTEND U
BOCCTaHOBUTENb. PaccTaBisTh
KO2(PUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKkuii METOJOM BJIEKTPOHHOTO
Oajanca.

Habaronats XMMHUYECKHE ONBITHL 1O
IJIaHy, aHAUTM3UPOBATH U JI€NIaTh
BBIBOJIBI.

HUcnons3zoBate UKT g co3manus
MOJIEJIEH, IMOJATOTOBKH IPE3CHTALINM,
JIOKJIAJIOB 10 TEME.

BricTpauBaTh pa3BepHyThIC MMCbMEHHBIE
Y YCTHBIE€ OTBETHI C OIIOPOM Ha
nHpopManuio U3 yueOHHUKA U JPYTUX
HMCTOYHUKOB, B TOM uuciie IHTepHeTa

Uroro no pazneny

15

Pe3epBHOE Bpems
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OBIIEE 4YMCJIO HACOB 68

110 ITPOI'PAMME

9 KJIACC
HaumenoBanue

No KomnuecTBo OcHOBHBIE BUABI IEITEILHOCTH
pas3aenoB U TEM Conepxanue 00ydeHuUsl

/o JacoB oOy4Jaromuxcs

y‘l€6HOI‘O npeamMeTa

BemecTBo U XUMHYECKHE Pe€aKIuu
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1.1

IToBTOpEHUE U
yriay0neHue
3HAHUM OCHOBHBIX
pas3zeioB Kypea

8 Kj1acca

[Tepnonunueckuit 3akoH. [lepuonnueckas
CHUCTEMa XUMHYECKUX 35ieMeHTOB J[. 1.
MenpaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUU CBOICTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KA, KaJlbLU U UX
COEJIMHEHUN B COOTBETCTBUU C
MOJIO’KEHUEM DJIEMEHTOB

B [lepnoanueckoi cucreme U CTPOCHUEM
UX aTOMOB.

CrpoeHue BeliecTBa: BUAbI XUMHUECKON
CBsI3U. THUIIBI KPUCTATUIMYECKUX
pELIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIIA KPUCTAJUINYECKON
PELIETKN U BUJA XUMUYECKOU CBA3H.
Knaccudukanus u HomeHKIaTypa
HEOPraHWYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BELIECTB, OTHOCAIIUXCS K
Pa3IMYHBIM KJIACCaM HEOPTaHUYECKUX
COCJIMHECHUM, TeHEeTUYECKasl CBA3h
HEOPraHUYECKUX BEIIECTB.

XapakTepru3oBaTb XUMUYECKHUE IIIEMEHTBI
MIEPBBIX TPEX MEPUOJIOB, KAIIKS U KAJIbIUA
I10 UX NOJIOKEeHUIO B [lepuoanyeckon
cucreme /1. 1. Menaeneena.
KnaccudunnpoBath 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA U3YUYEHHBIX
KJIaCCOB.

oO01ne
CBOMCTBa BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXK/IaTh CBOMCTBA MNpUMEpPaMH
MOJIEKYJISIPHBIX YPaBHEHUM XUMHUYECKUX
PEAKIIUH.

OnuceIBaTh XUMHUYCCKHUEC

OnpenensTe BUJI XUMUYECKOU CBA3U U
THUIl KPUCTAJUIMYECKOUN pEelIeTKU
BEILIECTBA.

[Iporuo3upoBaTh CBOMCTBA BELIECTB B
3aBUCHUMOCTHU OT UX CTPOCHHUS.
BricTpanBaTh pa3BepHYTHIE IMCEMEHHBIE

¥ YCTHBIE OTBETHI C OTIOPON Ha
uH(popMaIuio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
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Xumuueckuit IKcnepumenm: UCIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBIN
Hemoncmpayuu.: 03HaKOMJIIEHHUE C ammapaT Kypca XuMUHU

MOJIENIIMU KPUCTAJUIMYECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — METAJIIOB
U HeMeTalyIoB (TpaduTa u anmasa),
CJIOXHBIX BEUIECTB (XJIOpU1a HATPHS)
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1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKHX
peakuiu

Knaccudukanys XuMUUeCKUX peaKiinii
M0 Pa3IMYHBIM MpPU3HAKaAM (TI0 YUCTY U
COCTaBYy y4aCTBYIOUIUX B PEAKIINU
BEILIECTB, MO TEIIOBOMY 3 PeKTy, 1o
W3MEHEHUIO CTENIEHeH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB, IO
00paTUMOCTH, 110 YYACTHUIO
KaTajau3aTopa). JK30- U
SHJOTEPMHUYECKHE PEaKITUH,
TepMOXuUMHUYeckue ypapHeHus. [lonsTue
0 CKOPOCTH XUMHUYECKON PEaKIINH.
[TonsiTe 06 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX PEaAKIUIX.
[ToHsiTHE O TOMOTEHHBIX U TE€TEPOTEHHBIX
peakusax. [londarue o karanuse.
[ToHsiTHE O XUMUYECKOM PABHOBECHH.
daxTophbl, BIUIIONINE HA CKOPOCTh
XUMUYECKOW peaKIUU U MOJI0KEHHE
XUMHUYECKOTO PABHOBECHS.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIILHBIC

PackppIBaTh CMBICIT M3y4a€MBbIX TOHATHU
Y IPUMEHATH 3TU MOHATHUS MPU ONMCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLCHUN.
KnaccudunnpoBath XuMHUYECKUE pPEaKIIUU
M0 Pa3JIMYHbIM IPU3HAKAM.
YcranaBiuBaTh 3aBUCUMOCTb CKOPOCTH
XUMUUYECKOW PEAKIIMU OT Pa3IUYHbBIX
(bakTOpoB.

[Iporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEeBPaIICHUM
B Pa3JIMYHBIX YCIOBUSIX. ONpenensaTh
OKHCIIUTENb U BoccTaHoBHTENb B OBP.
CocTaBisTh 2JIEKTPOHHBIN OanaHc
pPEaKInH.

[Ipon3BOAUTH BEIYUCIICHUS 10
XUMHUYECKUM YPABHEHUSM.

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIM TPYIIIIE.

BricTpanBaTh pa3BepHYTbHIC TMCbMEHHBIE
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peakiuu,  SJIEKTPOHHBIA  OanaHC
OKHUCJIMTETbHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBieHUE YypaBHEHUI
OKHCJIUTETbHO-BOCCTAHOBUTEIBHBIX
peaKUMil ¢ MCHOJIb30BAHUEM METOAA
3JIEKTPOHHOTO Oananca.
Xumuueckuii IKcnepumenm:

Llemoncmpayuu:
HccnenoBanue 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOU PeaKIluy OT BO3ICUCTBUS
pPa3TUYHBIX (PAKTOPOB.

OMnBITHI, WILTIOCTPUPYIOIINE IPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakiuy pa3ioKeHus,

COCJIMHECHUA).
Boluucnenus:  xoinmdecTBa  BeEIECTBa,
obbeMa W Macchl PEarecHTOB  WJIU

MPOJYKTOB 110 YPABHCHUSIM XUMHYECKHX
peakuuii

U YCTHBIE OTBETBl C OIOPOWU Ha
uHpopMalMo U3 ydyeOHHKa u
CIPAaBOYHBIX MaTE€pHaAIOB, TI'PAMOTHO

VCIIOJIb30BATh M3YyYECHHBIA MOHATUMHBIN
arrapar Kypca XuMuu
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1.3

DIIEKTPOIUTHYECKAS
JTUCCOITUALIUS.
XUMHYECKHUE
peakiuu B
pacTBopax

Teopus 2IEeKTPOIUTUYECKON
JUCCOLMALNH. DIEKTPOIUTHL U
HEAIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMALIMY BEIIECTB C
Pa3IUYHBIMUA BUIAMH XUMUYECKON
cBs3u. Crenenp auccouuanuu. CuibHbIE
U c1a0bIe SIIEKTPOTUTHI.

Peakiuu nonnoro oomena. Y cioBus

PackppiBaTh CMBICIT M3y4aeMBbIX TTOHATHM,
a TaK)K€ CMBICII TEOPUU
AJIEKTPOJUTUYECKON JTUCCOLUALINH.
OOBSICHATH NPUYUHBI
AJIEKTPOIIPOBOIHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3iNyaTh CJIa0ble U CUITbHBIE
DJIEKTPOJIUTHI.

CocTaBisiTh ypaBHEHUS JUCCOLUALIUU
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IPOTEKAHMs peaKIMil HOHHOTO 0OMeHa,
MOJTHBIE U COKPAILICHHBIE HOHHBIE
ypaBHeHUsA peakuuii. CBONCTBa KUCIIOT,
OCHOBAaHUM U COJICH B CBETE
npencTaBieHui 00 3IEKTPOTUTHUECKOM
nuccouuanuy. KauecTBeHHbIe peakuuu
Ha noHbI. [IoHATHE O THIpOIN3E COJEH.

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

HccnenoBanue 351eKTPONPOBOIHOCTH
pPacTBOPOB BEILIECTB, IIpoliecca
JACCOILIMALIUM KUCJIOT, IIEJIOUEH U
coJielt (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPHAJIOB).

OnbITHI, WIUTIOCTPUPYIOLINE TPU3HAKHT
MPOTEKAHUsI PEaKIIUi HOHHOT'O OOMEHa
(oOpa3oBaHme OcajiKa, BBIJCICHUE Ta3a,
oOpa3zoBaHUE BOIBI).

Pacnio3naBaHue HEOPraHMYECKUX
BEILECTB C NOMOIIbIO KAU€CTBEHHBIX
peaKIui Ha UOHBI.

JlabopamopHuiii onvim:

N3yuyeHne npu3HaKOB MPOTEKAHUS
peakuu HOHHOTO OOMEHAa B pacTBOpPax
AIIEKTPOJUTOB (C 00pa30BaHUEM OCAJIKA,

KHCJIOT, IIEI0YEH U COJICH, IOJHBIE U
COKpAILICHHbIE NOHHBIC YPABHEHHUS
XUMUYECKUX PEaKIMii HOHHOTO 0OMEHa,
KpAaTKUE MOHHBIE YPABHEHUS TPOCTHIX
pPEaKLMU TUIPOIIA3a COJIEH.
XapakTepu3oBaTh 00IME XUMUUECKUE
CBOMCTBA BEIECTB PA3JIMUHbBIX KJIACCOB
Ha OCHOBE TEOPHUU IJIEKTPOJUTUIECKOM
JIACCOLMALINM; TTOATBEPKIaTh CBOMCTBA
MIpUMEpPaMHU MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUM.
Pemrate sKCiepuMeHTaNIbHBIE 33a4H 110
TEME.

[InaHupoBaTh M OCYIIECTBIATH HaA
MPaKTUKE XUMUYECKUE

HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIOACHMUS,
JIeJaTh BBIBOJBI IO pE3yJIbTaTaM
AKCIIEPUMEHTA IIPU NMPOBEAECHUN
71a60paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CnenoBath npaBuiiaM 0€30MaCHOM
paboThI B Ta0OpaTopuu MpU
VCTIOJIb30BAHUN XUMHUYECKOU

MoCyAbl 1 000PYAOBaHMS.

[IpoBOINUTH BEIYMCICHUS 110 XUMUYECKUM
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BBIJICJICHUEM ra3a, 00pa30BaHUEM BO/IbI).

YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ilpaxmuueckasn paboma: B [1ape WK IpymIe.
Ne 1. Pemenue »sKcnepuMeHTaNbHBIX | BbicTpauBaTh pa3BepHYyThIE€ MMCbMEHHbBIE
3a7a4 110 TEME. Y YCTHBIE OTBETHI C OIIOPOU Ha
Boiuucnenus: 1o ypaBHEHUAM MH(DOPMALMIO U3 yUCOHHKA H APYTHX
XUMHYECKHX PEaKuil MCTOYHUKOB MH(POPMAIIUU, B TOM YHCIIE
HNuTepuera
Uroro no pazneny 17

HemeTtanabl 1 uX coeAJMHCHUA
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2.1

OO6mas
XapaKTEepUCTUKA
XUMHYECKUX
3JIEMEHTOB
VIIA-rpynmsl.
["anorensr

OO61ast XxapakTepUCTHKA TaJIOT€HOB.
Oc00EHHOCTH CTPOEHUsI AaTOMOB,
XapaKTEPHBIE CTENEHU OKUCIIEHUS.
Crtpoenue u puznueckue CBOMCTBA
IIPOCTHIX BELIECTB — raJOT€HOB.
XUMHYECKHE CBOKWCTBA HA IPUMEPE
xJiopa (B3auMOJICHCTBUE C METAIIJIaMHU,
HEMeTalJIaMH1, [IEJI0YaMHu).
XnopoBogopon. CoJisiHast KMCIIOTa,
XUMHUYECKHE CBOICTBA, MOJTYyYEHHUE,
npuMeHeHue. JleicTBue xjiopa u
XJIOPOBOJIOPO/ia HA OPTraHU3M
yenoBeka. BaxkHelme XI0puabsl U X
HaXO0XKJICHUE B IIPUPO/IE.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OneIThl, OTpaxaromiue (QU3NYECKue U
XUMHUYECKUE CBOMCTBA TaJIOT€HOB U UX
COeIMHEHUN (BO3MOKHO HUCIIOJIb30BaHUE

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOMCTB HEMETAIJIOB U UX
COCMHEHUH B Mpeaenax Majblx
NEPUOJOB U IIaBHBIX MOATPYIII
[leproguyeckoit CUCTEMbI XUMUYECKUX
AJIIEMEHTOB C YYE€TOM CTPOEHHUS UX
aTOMOB.

Xapaktepu3oBath (puznyeckue u
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJioreHoB (Ha mpuUMepe XJiopa) u
CJIO’KHBIX BELIECTB (XJIOPOBOJIOPOAA,
XJIOpUAA HAaTpUsl), CHOCOOBI UX
IIOJIY4YEHHs], IPUMEHEHNE U 3HAaUCHUE B
IIPUPOJE U KU3HU YEIIOBEKA.
OnpenensaTs XJIOPUI-HOHBI B paCTBOPE.
[TnanupoBaTh U OCYIIECTBIATh Ha
IIPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOJIUTH HAOJIOJCHHUS, J1e7aTh BHIBOIbI
10 pe3yibTaTam
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BUJIEOMATEPHUAIIOB).
O3zHakomIiIeHHE ¢ 00pa3aMu XJIOPHUI0B

(raJOTeHU10B).

JlabopamopHuwiii onvim:

N3yuenue CBOMCTB COJITHOW KUCIIOTHI.
[IpoBeneHrEe KaUECTBEHHBIX PEAKIUM

Ha XJIOPUI-UOHBIL. [Ipakmuueckas
paboma

No  2: TlonydyeHue COISTHOM KHUCJIOTHI,
M3YYEHHE €€ CBOWCTB.

Buiuucnenus: 1o YPaBHECHUSIM
XUMUYECKUX pEaKIUi, €ClIM OAUH U3
peareHToB J]aH B U30BITKE

IKCIIEPUMEHTA npu MIPOBEICHUH
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
paboT.

CrnenoBath npaBmiaMm 6€30macHON
paboThI B J1aOpaTopuu IMpu
UCTIOJB30BAaHUHN XUMUYECKOU

MOCYJIbI U 000PYyI0BaHUSL.

BLICTpaI/IBaTB Pa3BCPHYTHIC IMCBMCHHBIC

U YCTHBIE OTBETHI C OINOPOHU Ha
uHpopMalMio U3 ydyeOHHKa U
CIPAaBOYHBIX MAaTEpUalOB, TI'PaAMOTHO

WCTIOJIb30BATh MU3YYECHHBIA TOHSITUNHBIN
armapar Kypca XuMHuu
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2.2

Oobwmas
XapaKTepUcTUKa
XUMHYECKUX
anemeHToB VIA-
rpynmsl. Cepa u ee
COEIMHEHHUS

OO6mras xapakTepuCTHUKa HIEMEHTOB
VIA-rpynnsl. OcoO€HHOCTH CTPOEHHUS
ATOMOB, XapaKTEPHbIEC CTETICHU
OKHCJICHUS.

Crpoenue u pusznueckue CBONCTBA
MPOCTHIX BEUIECTB — KUCJIOPOJA U CEPBHI.
AnoTpornHbie MOAUDUKAIIUUA KUCTIOPOIa
U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBo10po1, CTpoeHHE, GU3UIECKUE U
XUMHYECKHE CBOWCTBA.
Okcuapl  cepbl  Kak  MPECTaBUTEIU
KHCJIOTHBIX OKCHUJOB.

Cepnast kucnora, ¢uznueckue U
XUMHYECKUE CBOMCTBA (00IIHMe KaK

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB AieMeHTOB VIA-
TPYIIIBI U UX COCTMHEHUN C y4eTOM
CTPOCHHUSI UX aTOMOB.
XapakTepu3oBath GU3UIECKUE U
XUMUYECKHE CBONCTBA MPOCTOTO
BEIIECTBA CEPbl U €€ COCTMHEHUN
(cepoBO1OpOJIA, OKCUAOB CEPBI, CEPHOI
KHCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJIyYEHUs, MPUMECHEHUE U 3HAYCHUE B
MPUPOJIEC U KU3HH YeJIOBEKa.
OnpenensiTe HATMYUE CYJIb(PaT-MOHOB
B pacTBOpeE.

OOBSICHATH CYITHOCTH KOJIOTHUYECKUX
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IIPEACTABUTENS KJIacca KACIOT U
cnenupuyeckne). XuMUYECKHE PeaKIiH,
JIEKAIIUE B OCHOBE MTPOMBIIIJIEHHOTO
croco0a NMoJy4eHHsI CEpHOM KUCITIOTBHI.
[Ipumenenue. Conu cepHOIl KUCIIOTHI,
KayeCTBEHHas peaklys Ha CyIb(paT-uoH.
HaxoxneHue cepsl 1 €€ COEIMHEHUN B
npupoje. XUMHUYECKOE 3arpsi3HEHNE
OKpY’KaIOLEN Cpeabl COETUHEHUSIMHU
cepbl (KUCIOTHBIE TOXKIH, 3arpA3HEHUE
BO3/lyXa U BOJAOEMOB), CIOCOOBI €T0
PEAOTBPALLICHUS.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3zHakomileHHEe ¢ 00pa3IamMu Cephl U ee
COEIMHEHUAMU (BO3MOKHO
UCII0JIb30BAHUE BUIEOMATEPUAIIOB).
Habmonenue nporecca o0yrinBaHus
caxapa noj JeMCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
JlabopamopHvie onvimsi: V3yueHue
XUMHUYECKUX CBOMCTB pa30aBiIeHHOM
cepHou kucnoTsl. [IpoBenenue
KauyeCTBEHHOU peaKIuu Ha Cyab(ar-uoH
Y HaOJII0/IeHHE MPU3HAKA €€ IPOTEeKaHuUs

npooiem,
COCMHEHUH CEPHI.

IInaHupOBaTh U OCYILECTBIATL Ha
MPAKTUKE XUMHUUYECKUE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOJIFOACHUS, JIETIaTh BHIBOIbI
IO pe3yJIbTaTaM SKCIEPUMEHTA.
CnenoBatb npaBuiiaM 0€30MacHOM
paboThI B J1a0OpaTopuu IMpu
MCTIOJIb30BAHUN XUMHUYECKON MOCYAbI

u obopynoBanus. [Ipon3BoauTh
BBIYUCIIEHUS T10 XUMUYECKUM
ypaBHeHUsIM. Mcrionp30BaTh Ipu
BBITIOJTHEHUU YYE€OHBIX 3a/1aHUM

TEKCThI y4eOHHMKa, CIIPaBOYHBIE
MaTepuabl

(ITepponueckyro cUCTEMY XUMHUYECKUX
anemenToB JI. . Menneneea, Tabmuiry
PacCTBOPUMOCTHU KUCJIOT, OCHOBAHUN U
COJIEN B BOJIE, JIIEKTPOXUMHUUECKHUM P
HaIpsbKeHu metamioB). Mcnonb30BaTh
MIPU BBINIOJIHEHUU Y4YE€OHBIX 3a/IaHUI U B
MPOLIECCE UCCIIET0BATEIILCKON
JESATENBHOCTA HAYYHO-TIONYJISIPHYIO
JUTEPATYypPy XUMHUECKOTO COIEPKAHUS,
CIIPABOYHBIE MATEPHUAIIbI, PECYPCHI

CBA3aHHBIX C MepepadoTKOn
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Nutepnera
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2.3

Oobwmas
XapaKTepUcTUKa
XUMHYECKUX
251eMeHTOB VA-
rpynmsl. A3oT,
docdop u ux
COEIMHEHHUS

OO6mras xapakTepucTuka 3ynemMeHToB VA-
rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTePHBIE CTCTICHU OKUCIICHHSI.

A30T, pacrpocTpaHEHUE B IPUPOJE,
(bu3HUeCKre ¥ XUMUYECKUE CBOWCTBA.
KpyroBoport azora B mpupoze.

AMMHaK, ero GU3NYECKUEe ¥ XUMUYECKUC
CBOICTBA, NIOJyYCHHUE U TPUMEHEHUE.
Conu aMMoHusI, UX puznueckue u
XHUMHYECKHE CBOMCTBA, IPUMCHCHHE.
KadecTBeHHas peakiusi Ha HOHBI
aMMOHHUSI.

A30THas KHCIIOTa, €€ MOJyYEHHUE,
dbu3nueckre 1 XuMHUYECKrUe CBOMCTBA
(oOmIMe Kak MmpeacTaBUTeNs Kiiacca
KHUCJIOT U CIIeIM(pUIECKHE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHSI B KQU€CTBE MUHEPAIbHBIX
ynoOpeHui. XUMHUYECKOe 3arps3HCHHE
OKPY’KAIOIIEH CPEbI COCTUHECHUSMU
a30Ta (KUCIIOTHBIE JOK]IH, 3arPSI3HEHHE
BO3/1yXa, MOYBBI U BogoeMoB). docdop,
aJUTOTpOonHBIe MoaubuKau Gocdopa,
¢dbu3nUecKre 1 XUMUYECKUE CBOWCTBA.
Oxkcug docdopa (V) u pochopHas
KHUCJIOTA, (DU3UYECKHE

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
U3MCHCHHUM CBOMCTB 3JIEMEHTOB VA-
TPYNIBI U UX COSTUHEHUHN C yU4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepru3oBaTh GU3HUYECKUE H
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azorta u pocdopa u Ux coeAMHEHUN
(amMmaka, coyieii aMMOHUSI, A30THOM
KHCJIOTBI, HUTPATOB, okcuaa docdopa
(V) u dhochopHoit kuciaotsl, hocdaros),
CIOCOOBI UX MOJYyYEHHUS, IPUMEHEHUE U
3HaY€HUE B MPUPOJE U JKU3HU YETIOBEKA.
OmnpenensiTe HOHBI aMMOHUS U
dbocdaTtroHbI B pacTBOpE.

OOBSICHATH CYITHOCTH KOJIOTHUECKUX
po0sieM, CBSI3aHHBIX C HAXOXKICHUEM
coeMHEeHUH a3ota u pochopa B
OKpY’KaIOIIEH Cpee.

[TImarnpoBaTh U OCYIIECTBISATh Ha
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOJUTH HAOIIOICHUS, JIeJIaTh BBIBOIBI
M0 pe3yibTaTaM dKCIEPUMEHTA TPU
MIPOBEICHNHN J1a0OPATOPHBIX OTBITOB U

MPaKTUYECKON pabOTHI.
CnenoBath npaBuiiam 0€30MmacHON
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U XUMHUYECKUE CBOMCTBA, MOJYyYECHUE.
Hcnonb3oBanue ¢gocdaToB B KauecTBe
MUHEPATBHBIX YI0OpEHHI.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
O3zHakomileHHe ¢ (PU3NIECKUMU

cBoiicTBaMu a3orta, pochopa U ux
coeMHEHNN (BO3MOYKHO
UCII0JIb30BaHUE BUICOMATECPHATIOB).
O3HaKOMIICHHE ¢ 00pa3IiaMu a30THBIX
u hochopHBIX yI100pEeHHMIA.

[Tonyyenue, cobupanue, pacro3HaBaHue
U U3y4YEeHHE CBOWMCTB aMMHAaKa.
BzaumonericTBrE KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEJIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
JlabopamopHvie onvimoi:

[IpoBeneHne KaueCTBEHHBIX PEeaKIUi
Ha MOH aMMoHUA u pocdar-uoH, u
W3Yy4YCHHE MPU3HAKOB UX TMPOTCKAHUA.
IIpaxmuueckas paboma

Ne 3: TlonmyyeHne ammuaka, U3ydeHUE
€ro CBOMCTB. Buiuucnenus:

I10 YpaBHCHHUAM XUMHYCCKHUX peaKuHﬁ

paboThI B J1aDOpaTOpUH TPHU
WCIIO0JIb30BAaHUU XUMUYECKOU MOCY/IbI

u obopynoBanus. [Ipou3zBoauth
BBIYMCIICHUS T10 XUMHYECKUM
ypaBHeHusiM. Mcrions30BaTh pu
BBHITIOJITHCHUY YUCOHBIX 3aIaHUI

TEKCThl YdeOHUKA, CIIPABOYHBIE
MaTepHuabl

(MepUOINYECKYIO CUCTEMY XUMUUYECKUX
sanemenToB JI. 1. Menneneesa, Tabauiry
PacTBOPUMOCTH KHCJIOT, OCHOBAHUUN H
COJIEH B BOJIE, DJICKTPOXUMUUECKUM P
HaIpPsHKEHUH METaJIOB)
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2.4

Oobwmas
XapaKTEepUCTHKA
XUMHUYECKHUX
aneMeHToB IVA-
IPYIIBL. YTIIEPOX
U KPEMHHUM, U UX
COETMHEHUS

OO6mias xapakTepuCTHKA FIEMEHTOB

IV A-rpynnsl. OcoO€HHOCTH CTpOEHUs
aTOMOB, XapaKTePHbIE CTENIEHU
OKHUCJICHHUS.

VYrnepon, amioTponHbie MOAU(UKAILUY,
pacnpocTpaHeHue B npupoze,
¢u3znueckre M XMMUYECKHE CBOWCTBA.
Ancopbuus. Kpyrosopor yriepoga B
pUpoJIe.

Oxkcuasl yriieposa, ux puzndeckue u
XUMHYECKUE CBOMCTBA, ICHCTBHE HA
KUBbIE OPTaHU3MBI, ITOTYYEHUE U
npUMeHeHHe. DKOJIOTHYEeCKUe
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yraepoaa (1V), runoresa rio0ambHOTO
MOTETJICHHUS KIIMMaTa, MapHUKOBBIHI

¢ dexr.

YroabHasg KACJI0TA U €€ COJIU, UX
bu3nYECKre U XUMHUYECKHUE CBOMCTBA,
MOJIYYEHUE U IPUMEHEHHUE.

KauecTBeHHas peakuus Ha
kapOoHaTtHoHHBI. Mcmons3oBanue
KapOOHAaTOB B OBITY, MEIHIIMHE,
MIPOMBIIUIEHHOCTH M CEJIbCKOM
xo3dicTBe. [lepBoHavYanbHbBIE OHIATHUS

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOMCTB 3J1eMeHTOB |V A-
IPYNIbI U UX COETUHEHUHN C yYETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBath (puznyeckue u
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yraepoja U KpEMHUS U UX COSTUMHEHUHN
(OKCHIOB yTaepo/a, yroJbHONW KHCIOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHHUEBOW KUCIIOTHI, CUIIMKATOB),
CHOCOOBI X MOJTYYEHHUsI, IPUMEHEHHUE U
3HA4YeHHE B IIPUPOJIE U KU3HM YEIIOBEKA.

OOBIICHATH MPUYUHHO-CIIE/ICTBEHHYIO
CBsI3b: CTPOCHHUE BELIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha pUMepax
COCIUHEHUH yTIIepOJa U KPEMHHUS.
OmnpenensiTe KApOOHAT- U CUITUKAT-UOHBI
B pacTBODE.

OOBSICHATH CYITHOCTH KOJIOTHYECKUX
npoOJieM, CBSI3aHHBIX C HAXO0XKJICHUEM

YIJIEKUCIIOTO Ta3a B OKPYKAIOIIEH Cpee.

[ToaTBepkaaTh 0COOCHHOCTH COCTaBa
OPTraHWYECKHUX BEIIECTB ITPUMEPAMU
MPOCTBIX COCAMHEHHI (METaH, ITaH,
STWJICH, alleTUJICH, 3TAHOJI, TJIULEPHUH,
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00 OpraHMYecKUX BEIIEeCTBaX KaK O
COCIMHEHMSIX yriieposa (MeTaH, 3TaH,
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STUJICH, alleTUJIEH, YTAHOJI, TIUIIEPHH,
YKCyCHAasi KUCIIOTA).

[IpupoaHbIE HICTOUHUKU YTIIEBOAOPOIOB
(yroae, npupoHbIi ra3, HedTh),
NPOJYKTHI UX MepepaboTKu (OEH3MH), UX
pOJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTrie 0 OMOTOTUYECKH BAXKHBIX
BEIIECTBAX: KUpaX, OeNKax, yrieBojax —
U UX POJIM B KU3HM YEJIOBEKA.
MarepuanbHoe eTMHCTBO OPTaHUYECKHUX
U HEOPTaHUYECKUX COCAMHEHUI.
Kpemuuii, ero ¢pusudeckue u
XUMHYECKUE CBOICTBA, IOJyYeHUE U
npuMmeHeHne. CoeIMHEHUs] KPEMHUST B
npupoje. O0uiue npeacTaBieHuss 00
okcuje kpemuus (1V) u kpemHueBoit
KHCJIOTE.

CunukaTbel, UX HCHOJIb30BaHUE B OBITY,
MEJIULIMHE, TPOMBIIUIEHHOCTH.
Baxuelme cTpouTenbHbIE MaTEPUAIIBI:
KepaMuKa, CTeKJI0, IIEMEHT, OETOH,
x)ene300eToH. [Ipobiaembr 6e30macHOro
UCIIOJIb30BAHUSI CTPOUTENBHBIX
MaTepHuasoB B TIOBCEIHEBHOMN KU3HMU.

YKCYCHasl KHCIIOTa), B3AUMOCBSI3b
HEOPTaHWYECKUX COCTMHEHUH yriiepoa

W OpraHUYecKuX BemecTB. OMUCHBATH
pOJIb OEJIKOB, )KUPOB U YTJIEBOJIOB B
(GYHKIIMOHUPOBAHUH JKUBBIX

OpPraHu3MOB, COCTaB IMPUPOJTHBIX
HUCTOYHUKOB YTJICBOJIOPOIOB, KX POJb B
OBITY M POMBIIICHHOCTH.

[TpOBOUTH BBIYUCIICHHS TIO YpaBHCHHSIM
XUMHYECKUX PEAKIIHH.

[T1aHMpoBaTh U OCYIIECTBIATh Ha
MIPAKTUKE XUMUYCCKUEC SKCIIEPUMEHTHI,
IIPOBOUTH HAOJIOICHHUS, JIeJIaTh BBIBOIbI
0 pe3ysIbTaTaM 3KCIIEPUMEHTA MPU
MIPOBEJICHUHN J1a00OPaTOPHBIX OMBITOB U
MPaKTHYECKUX PaboT.

CrnemoBath npaBmiiaMm 0e30macHON
paboThI B 1a0OpaTOpuu TMpU
HCITOJIb30BAHUU XUMUYECKOU IMOCY/IBI

u obopynoBanus. Mcrons30BaTh Ipu
BBITIOJTHCHUY YICOHBIX 3aTaHUI

TEKCTBI YICOHUKA, CTIPABOYHBIS
MaTepHraIbl

(ITeproiMUecKyI0 CHCTEMY XUMHYCCKUX
sanemenToB JI. 1. MenaeneeBa, Tabauiry
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Xumuueckuii IKCcnepumenm:

Jlemoncmpayuu:
Mogenu KpUCTaININYECKUX PELIETOK

PacTBOPUMOCTH KHUCJIOT, OCHOBAaHU M
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anmasa, rpadura, Qymiepena.
O3HakoOMJIEHHE C TIPOIIECCOM aIcOpOLIU
PacTBOPEHHBIX BEIIIECTB
AKTUBHPOBAHHBIM yTJIEM U YCTPOWCTBOM

IPOTUBOTA3a.

O3HakoMJIEHHE C IPOAYKLIHEH
CHWJIMKATHOM MPOMBIIIIIEHHOCTH
(Bugeomarepuaibl: CUTUKAaTHAS
IIPOMBIIIIEHHOCTH ).

Mopenu MOJIEKYJT OPraHuYECKUX

BCIHICCTB.

JlabopamopHuwiii onvim:
[Tonyyenue, cobupanue, pacro3HaBaHue

Y U3y4YE€HUE CBOMCTB YTJIEKUCIIOTO rasa.
[IpoBeneHre Ka4eCTBEHHBIX pEAKIIUM Ha
KapOOHAT U CUJIUKAT-UOHBI U U3yYCHHE
MIPU3HAKOB UX MPOTEKAHUS.

Ilpaxmuuecxue pabomoi:
Ne

M3y4YEHHE €r0 CBOMCTB.
Ne 5. Pemienue skcriepruMeHTaIbHbIX

3aJ1a4 o TeMe «BaxHelIe HeMeTaIbl
A UX COCTUHEHU.

Buruucnenus: no ypaBHEHUAM

4. IlonyueHue yrIEKUCIOro rasa,

Y COJIEU B BOJE, DIIEKTPOXUMUYECKUHN P
HaNpPsHDKEHUN METAIIOB)
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XUMHYECKUX pEeaKIun
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Hroro no pazneny

25

MeTajiabl 1 MX CoeAMHCHUA
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3.1

OO1ue cBOMCTBA
METAJIOB

OO0uras xapakTepuCTUKa XUMUYECKUX
3JIEMEHTOB — METAJUJIOB HA OCHOBAaHUHU UX
nonoxenus B [lepuognueckont cucreme
XUMHUYECKUX JIEMEHTOB

.. MenneneeBa u CTpOEHHUSI aTOMOB.
Crpoenue MertamioB. Metamiueckas
CBSI3b u MeTaJuTnYecKast
KpUCTAJUTMYECKAs PEIIeTKA.
DIEKTPOXUMHUUYECKUI Pl HANIPSKEHUM
MeTaioB. dU3nueckue 1 XUMUUYECKUe
cBoiicTBa MeTajutoB. OOIIHE CIIOCOOBI
nosiyueHus metajioB. [lonstue o
KOPpPO3UU METaJNIOB, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CmuiaBsl (cTanp, YyryH, JOPaTlOMUHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY H
IPOMBIILIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAJIJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UHU
METaJJIOB (BO3MOYXHO UCIIOIb30BaHUE
BUJleOMaTepuanos). JlabopamopHsie
ONnbIMbL:

O3HakoMJieHHE C 00pa3liaMu METAIIJIOB U

PackppiBaTh CMBICT M3y4aeMbIX OHATUN
Y IPUMEHSITH 3TH TOHITHUS MIPU OMTUCAHUU
CBOMCTB BEIIECTB U UX IIPEBPALLCHUN.
OOBsICHATH O0LIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB AJIEMEHTOBMETAIIIOB
U UX COCIMHCHUH C YY€TOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJIIOB,
oO1ue Pu3NIecKue U XUMUYECKUe
CBOMCTBAa METAJLJIOB.

XapakTepu30BaTh 00IIHE CIIOCOOBI
MOJTYYEHHUS METAJIJIOB.

OnuchIBaTh CIOCOOBI 3aIIUTH METAIIJIOB
OT KOPPO3HUH.

CrnenoBath npaBmiiaM 0€30macHON
paboThI B 1abopaTopuu TpHU
HCIIOJIb30BAHUU XUMHUYECKOU MOCY bl U
obopynoBanus. [Ipon3BOaUTH
BBIYMCIICHUSI 110 YPAaBHEHUSIM
XUMHUYECKUX PEAKIIUH, €ClId OJIUH U3
pEareHTOB COAECPKUT MPUMECH.
VYyacTBOBaTh B COBMECTHOM paboTe B

rape Wid rpymre.

Hcrnonp30BaTh NpHU BBIOJIHEHUU YUEOHBIX
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CIUIaBOB, UX (PU3UUYECKUMU

3aJlaHUl TEKCThl yYeOHUKa,
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CBOMCTBaMHU. Buiuucienus.: 1o
YPaBHEHUAM XUMHUUYECKHUX PEAKIIHA,
€CJIM OJIMH U3 PEAreHTOB COJECPKUT
MPUMECH

CIIPABOYHbBIE MATEPUAIIBI
(ITepronueckyto CUCTEMY XUMHUECKUX
sanemenToB JI. 1. Menneneesa, Tabauity
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUN U
COJIEH B BOJIE, DJICKTPOXUMUUECKUM Psif
HAINpPsHKCHUH METaJJIOB)
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3.2

Baxueimue
METAJJIBI U UX
COETMHEHUSA

16

[[lemouHbIe METAJIbI: HOJI0XKEHHUE B
[Tepronnyeckoi cUCTEME XUMUYECKUAX
anemeHTOB J[[.1. MenzaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKJICHUE B MPUPOJIE.
duznyeckue U XUMUIECKHEe CBOMCTBaA (Ha
npumepe HaTpusi U Kayusi). OKCUIIbI U
TUJPOKCHUIBI HATPUS U KaJU4.
[IpruMeHeHne METOYHBIX METATIIOB U UX
COE€IMHEHUN.

IllenouyHO3eMeNbHBIC METAJJIbl MArHUN U
KaJIbLIMI: TOJOKCHHUE

B [lepnoandeckoit cucreMe XuMUYECKUX
sanemenToB J[.1. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKJICHUE B IPUPO/IE.
duznyecKkre 1 XMMHUYECKHE CBOMCTBA
Mar"us U kaabliusa. Baxxaenime
COEJIMHECHUS Kaablus (OKCHI,
THUIPOKCH, COJIN). JKECTKOCTh BOJIBI U
CHOoCOOBI €€ YCTpaHEHUs. AJTIOMUHHM:
nojoxenue B [lepuoanueckoi cucreme

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
W3MEHECHUU CBOMCTB

AJIEMEHTOBMETAILJIOB U UX COCAMHEHUN

B IPYIIAax € Yy4€TOM CTPOEHHUS UX
aTOMOB. XapaKTepru30BaTh (PU3NUECKUE

U XUMUYECKHE CBONCTBA MPOCTHIX
BEILIECTB METAJVIOB M X COSTUHECHUM
(OKCUIOB, THIPOKCHJIOB, COJIEH),
CrocoObl UX MOJyYeHUsI, MPUMECHEHHUE

Y 3HAYCHHE B TIPUPO/IC U KU3HU
YeJI0BEKa.

YcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHUE BEILIECTBA
— CBOICTBa — IPUMEHECHUE — Ha
MpUMepax U3y4aeMbIX BEIIECTB.
Pacno3HaBaTh C MOMOIBIO KAU€CTBEHHBIX
peaKkuuii MOHbI METAJJIOB: MarHus,
KaJIbIMs, ATFOMUHUSA, [IMHKA, xene3a (1) u
xenesa (1), memu (11).

JlokaszpiBaTh  aM(OTEpHBIM  XapakTep
OKCHUJIOB U TUAPOKCUIOB aTFOMUHUS
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XUMHYCCKHUX DJICMCHTOB

J.1. MenpneneeBa, CTpOEHHUE aTOMa,
HaxOoXJIeHHe B mpupoje. Guzndeckue

Y XUMHUUYCCKHC CBOMCTBA aIIOMUHHUS.
AM@oTepHBIC CBOMCTBA OKCHIA U
TUAPOKCHUA ATFOMUHHUS.

Kenezo: nonoxenue B [lepronuueckoit
CHCTEME XUMHYESCKUX dieMeHToB J[. 1.
MenneneeBa, CTpOCHHE aTOMa,
HaxOoXJIeHHe B Ipupoje. Puzndeckue u
XUMHYECKHE CBOMCTBA JKele3a.

Oxcupl, THAPOKCH B U coitu skene3a (1)
u xkenesa (1), ux cocras, cBoiicTBa H
MOJTyYCHUE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
Oco06eHHOCTH B3aUMOJICHCTBHS OKCHIA

KaJIbIMS W HATPHUS C BOJOM (BO3MOXKHO
HCII0JIb30BAHUE BUACOMATEPHUATIOB).
OxparnuBaHue miaMeHd HOHAMHU
HATpHsl, KaJIus ¥ Kaiblys (BO3MOXKHO
WCIIOJIb30BaHUE BUACOMATEPHUATIOB).

HccnenoBanye CBONCTB )KECTKOM BOJIEL.
[Iponiecc ropenus xene3a B KUCIOPOIE

U [IMHKAa.

IInaHupOBaTh U OCYILECTBIATL Ha
MPAKTUKE XUMUYECKUE HIKCTIEPUMEHTHI,
IPOBOAUTH HAOJIIOIEHUS, 1€JaTh BbIBOIbI
10 pe3ysbTaTaM dKCIEepUMEHTA MpU
MPOBEJICHNUHU Ja0OPaTOPHBIX OMBITOB U
MPAKTUYECKUX padoT.

CrnenoBathb npaBuiiaM 0€30MacHOM
paboThI B J1a0OpaTopuu IMpu
MCIOJIb30BaHUM XUMHUYECKOU

MOCYIbl U 000PYIOBaHUS.
[Tpon3BOANTH BBIYUCICHUS IO
XUMUYECKUM YPaBHEHUSM.
YyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BepHYTHIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPON Ha
uH(popMaIuio u3 yueOHnKa U
CIPABOYHBIX MAaTE€pPUAJIOB, FPAMOTHO
WCIIOJIb30BATh U3YyUYECHHBIN MOHSITUWHBINA
anmnapar Kypca XuMuu
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(BO3MOKHO MCITOJIb30BAHUE
BUJIEOMATEpPHUAJIOB).
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JlabopamopHvie onvimoi.:

[IpoBeeHrE KAaUECTBEHHBIX PEAKIIUN Ha
MOHBI (MarHusl, KaJablvs, aTFOMUHUSA,
1uHKa, kenesza (1) u xxenesa (1), meau
(I1), onucanue MPU3HAKOB UX MPOTEKAHUSI.
UccnenoBanue ampoTepHBIX CBOMCTB
TUJPOKCH/IA ATIOMUHUS U TUIPOKCHUIA
[MHKA.

Ilpakxmuueckue pabomul:

Ne 6. XKecTkocTh BOABI 1 METOJIBI €€
YCTpaHEHMUS.

Ne 7. Pemienue skCiepuMEHTAIBHBIX
3aJ1a4 o teme «BakHeuIe MeTaiiibl 1
WX COCIUHECHUS.

Buviuucnenus: no ypaBHEHUSIM
XUMHUYECKUX PEAKLIUH, €CIIA OJUH U3
pPEareHToB JaH B U30BITKE WM COIACPIKUT
IIPUMECH; MAaCCOBOM JIOJIM BBIXOJA
MIPOAYKTA PEAKLIUU

Uroro no pazneny

20

XuMHS U OKpPY:KaWIIas cpeaa
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4.1 | Xumus u 3 BemecTBa 1 Matepuaiibl B MOBCETHEBHON | XapaKTEpPU30BaTh POJIb XUMUU B
OKpYyXaromas KU3HU 4yesoBeka. be3omnacHoe pa3IUYHbIX cPepax AesTENbHOCTU
cpena UCIIOJIb30BaHHUE BEIIECTB U XUMUYECKUX | JIFOJIEH, OCHOBHBIE BEILIECTBA U

peakuuii B ObITy. [lepBas momoripb MaTepHalibl, IPUMEHSIEMbIE B KU3HU
IpU XUMUYECKUX OKOTaxX M COBPEMEHHOTI'0 YEJIOBEKa.
OTpaBJICHUSX. OOBSACHATH YCIIOBUA 0e30IacHoro
XUMHUeCKOe 3arpsi3HeHte oKpyskatomieii | ACTIOTTB30BAHMS BEIIECTB M XUMUIECKHIX
cpenbl (mpenenbHas JoIyCTUMAast peakuuii B ObITY.
KOHIEHTpAIUs BetecTs. Poitb XHMUH B AHaIu3UpOBaTh U KPUTHYECKHU OLICHUBATh
UH(GOPMAIIIIO O BIUSHUH
PEICHUH SKOJIOTUYECKUX TTPOOIIEM. .
. MIPOMBIIIIEHHOCTH, CEJIbCKOTO X031CTBa,
Xumuueckuii IKCnepumMenm:
TpaHCIIOPTa U Ap. HA COCTOSIHUE
Llemoncmpayuu: .
OKpY’Karoulen cpeisl.
N3yuenne o0OpasioB MaTepuanoB
YMeTh OKa3bIBaTh NEPBYIO IOMOLIb TPU
(cTexyo, CIIaBbl METAJUIOB, MOJMMEPHbIE
XUMHUYECKUX 0KOTaX U OTPaBICHUSX.
MaTepUuaIbl)
[TpuHuMaTh yyacTue B 00CYyXKICHUH
po0JIeM XUMHUYECKON M IKOJIOTHUYECKOM
HaIPaBJIEHHOCTHU, BbICKA3bIBATh
COOCTBEHHYIO MO3UIHUIO 1O IpodiieMe U
npeajaraTb BO3MOXKHbBIE ITYTH €€
pELIECHHUS

Uroro no pazneny: 3

PesepBHOE Bpems 3

OBIIEE 4YMCJIO YACOB 68

I10 ITPOI'PAMME
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IMEPEUYEHB (KOJU®PUKATOP) PACHPEJIEJEHHBIX 11O KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUU K PE3YJBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN TPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS U QJIEMEHTOB COJIEPKAHUS ITO XUMHNHN

B (QenepanbHbIX U perdoHANbHBIX MNPOLEAYpaX OLIEHKM KadecTBa 0Opa30BaHUsA
UCIIOJIb3YeTCsl MepedeHb (KOoAU(PHUKATOpP) paclpeAesieHHbIX MO KiaccaM MNpPOBEPSEMBIX
TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbI
OCHOBHOT'O 00111eT0 00pa30BaHMs U JIEMEHTOB COJIEPKAHUS TI0 XUMUHU.

8 KJIACC IlIpoBepsiemble TpeOOBaHUS K pPe3yJIbTaTAM OCBOCHHUSI OCHOBHOI
o0pa3oBaTeIbHOM MPOTrPAMMBI

Kon [TpoBepsiemble MpeIMETHBIC PE3YIbTAThl OCBOCHHUS OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus
pe3ynbTaTa
1 ITo teme: «IlepBoHavabHBIE XUMHUYECKUE TTOHSITHSI
1.1 pacKphpIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIIOHSTHUH: aToM,

MOJICKYJIa, XUMHYECKHM DJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BaJECHTHOCT,
OTHOCHUTEJIbHAs aTOMHAas H MOJICKYJSIpHasT Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIApPHAs Macca, MaccoBas J0JII XHMHYECKOTO
JJIEMEHTa B COCJIWHCHHH, MOJIIPHBIM O00BEM, XUMHUYECKas pPEaKIus,
KIaccupUKaIUMs  PEaKIUi:  PeaKkIuud  COCAMHCHUSA,  PCAKIIUH
pa3lIoKEHUs, PEaKIUu 3aMCIICHMS, peakiuu oOMeHa, 53K30- U
SHIOTCPMHUYECCKHAE PEAKIMH, TEIIOBON A(PGheKT peakmuu, pacTBOp,
MaccoBas J10Jid BellecTBa (IMMPOIEHTHAsI KOHIIEHTPAIlUs) B PaCTBOPE

1.2 HILIIOCTPHUPOBATE B3dMMOCBA3b OCHOBHBIX XHMHYCCKHX MOHITUN U
IMPUMCHATD 3TU IIOHATHA IIPH OIIMCAHWH BCIICCTB U UX HpeBpameHHﬁ

1.3 UCIIOJIb30BaTh XMMHYECKYIO CHMBOJIUKY JJii COCTaBl€HUS (PopMyin
BEILIECTB U YPABHEHHIN XUMHUUYECKUX PEAKIINI

14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MAacChl  BEIIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO YYEHHUs, 3aKoHa
ABorazpo
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1.5 ONpPEAEATh BAJICHTHOCTD aTOMOB JJIEMEHTOB B
OMHApPHBIX COEAMHEHUSIX

1.6 KJacCu(UUUPOBATh XUMHUYECKUE peakuuu (M0 YHUCTYy M COCTaBY
YUYaCTBYIOIIMX B PEAKLIMU BELIECTB, MO TEIIOBOMY 3 (PeKTy)

1.7 BBIUUCISTh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl
BELIECTB

1.8 BBIUUCIISITh MACCOBYIO JIOJIF0 XUMUYECKOT'0 AJIEMEHTa 1o (hopmyrie
COEIMHEHHUS],

1.9 BBIYUCIIATH MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

1.10 NPUMEHSTh €CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHUS — HAOII0ZCHHE,
U3MEpEHUe,  MOJEIMPOBAHUE,  DKCHEPUMEHT  (peajbHbli U
MBICJICHHBIN )

2 [To Teme: «Baxkneiiine npeacTaBUTENIM HEOPTAHUYECKUX BELIECTBY

2.1 pacKphIBaTh CMBICJ OCHOBHBIX XHMHUYECKHX TOHATHHA: OKCHU],
KHUCIIOTa, OCHOBaHUE, COJIb

2.2 OTpEeNEeNsTh MPUHAMIEHKHOCTh BEHIECTB K OMPENENIEHHOMY KJaccy
coeIMHEHUH 110 (hopMyJiam

2.3 KJIacCHU(UIIUPOBATh HEOPTAaHUYECKHE BEIIECTBA

2.4 XapaKTepu30BaTh (OMHUCHIBATH) OONIME XHUMHUYECKHE CBOMCTBA
BEILECTB PA3JIUYHBIX KJIACCOB, MOJTBEPKAasi ONMUCAHHE IMpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN

2.5 IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT UX
KayeCTBEHHOI'O COCTaBa, BO3MOXXHOCTU MPOTEKAHHUS XHMHYECKHUX
NPEBPAIEHUHN B PA3TMYHBIX YCIOBUSIX

2.6

cleloBaTh IMpaBWIAM [OJb30BaHUS XUMHUYECKOW TMOCYIOH U
1ab0paTOpHBIM 00OPYIOBAaHMEM, a TAKXKE TMpaBHIaM OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUU C HHCTPYKUHUSMH [0 BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMpPAHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOJAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € OINPEACICHHOM MacCOBOW JOJIEM PAaCTBOPEHHOTO
BEILECTBA, MIAHUPOBATH M MPOBOJAUTH XUMHUUYECKUE HKCIIEPUMEHTHI
[0 paclO3HaBaHHUIO PACTBOPOB MIEJIOUYEH U KHUCJIOT C MOMOIIbIO
UHIUKATOPOB (JlakMmyc, peHonTanenH, METUIOPAHK U IPYTHE)
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2.7

ITPOBOAUTD pPACUCTHI 110 YPABHCHUIO XUMHUYECKOMN peakunu

ITo Tteme: «llepuomnueckunt 3akoH u Ilepuoaumyeckas cucrema
xumuueckux sneMeHToB J[.M. Mengeneesa. CTpoeHHE aTOMOB.
Xumuueckas cBsi3b. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

3.1

PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATUH: SIpO aToma,
AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOuTalb, paguyc aToma,

XUMHUYECKAsl CBS3b, MOJISIPHASA M HEMOJSPHAs KOBAJEHTHAasl CBSI3b,
3JIEKTPOOTPULIATEILHOCTh, HWOHHAA CBS3b, HOH, KAaTHOH, AaHHWOH,
CTEIICHb OKHUCJICHUS

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTL XUMHNYCCKHE DJICMCHTHI

3.3

ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyio Gopmy I[lepuonnueckoi
CUCTEMBbl XMMHYECKUX OJJIEMEHTOB: pa3jiuyarTh IOHATUS «TJIaBHAs
noarpymnmna (A-rpynma)» u «mnobounas mnoarpynmna (b-rpymma)y,
«MaJjble» U «OONbILINE) MEePUOIbI

3.4

packpbiBaTh cMbIca Ilepuomnueckoro 3akoHa /.M. Menneneena:
JEMOHCTPUPOBATh  IMOHMMAHHUE  MEPUOJAMYECKON  3aBUCUMOCTHU
CBOMCTB XHMHYECKHX DJJIESMEHTOB OT HMX TIIOJIOXKCHUS B
[lepnoguueckoit cucreme

3.5

COOTHOCHUTHh  O00O3HAYEHHUs, KOTOphIE HMEIOTCA B  TaOIHIE
«Ilepnonnueckas cucrema XUMHUYECKUX AJIEMEHTOB
.. MenaeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHYECKHUX AJIEMEHTOB (COCTaB M 3apsij sapa, oOlee Ynucio
AJIEKTPOHOB U PACIPEACIICHUE UX MO 3JIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATE CTCIICHD OKHUCJICHHUA DJOJICMCHTOB B 6I/IHapHBIX
COCOIMHCHUAX

3.7

ONpEeNeNATh BHUJ XUMHYECKOW CBSI3U (KOBAJEHTHAs U HOHHAas) B
HEOPraHWYECKUX COCNHEHUSAX

IIpoBepsiemble 3JIEMEHTHI COAEPKAHUSA

Kox

[IpoBepseMblii 3IEMEHT CONEPKAHUS

HepBOHa‘-IaJ'IBHBIC XUMHWYCCKHUC ITOHATHA
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1.1

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena n BeniectBa. GU3NUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BEIIIECTB

1.2

[TonsiTne 0 MeTojax IO3HAHWS B XUMHH. UHUCTBIC BEIIECTBA M CMECH.
Crnioco0sI pazaeneHust cMeceit

1.3

ATOMBI M MOJEKYJIbl. XHUMHUYECKUE DJIEMEHThl. CHUMBOJIBI XUMUYECKUX
neMeHTOB. IIpocTele M CiOXHBIE BemECTBA. ATOMHO-MOJIEKYIISIPHOE
YUEHHE

1.4

XuMu4ueckas Q)opMyJ]a. BaneHTHOCTh, aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH IOCTOSIHCTBA COCTaBa BCIICCTB. OTHOocuTeNnbHAsg aTOMHas Macca.
OTHOCHUTENILHAS MOJICKYJIpHaA Macca. MaccoBas 01 XUMHYCCKOI'O
QJIEMCHTA B COCAMHCHHNU

1.5

KomnuectBo  BemectBa. Monbs. Monsipas macca.  Bzaumocssisb
KOJIMYECTBA, MACChl M YMCJIa CTPYKTYPHBIX €IWHUI] BellecTBa. PacueTsl mo
dbopmynaM XUMHUECKUX COSTMHEHUN

1.6

@u3znueckue M XUMUYECKHE SBJICHHMS. XHMHUYECKas peakuuss U ee
NPU3HAKU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB. XUMHYECKHUE YPABHEHUSI.
Kiaccupukanys XUMHYECKUX peaknuil  (COCNMHEHUS, PaslIoKEHUs,
3aMeIeHus, 0OMeHa)

1.7

XUMHYECKUA OSKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM TOCYIOH, C
npaBujIaMu  pabOThl B Ja0OpaTopuud W TpHEMaMH OOpaIleHHS C
7a00paTOpHBIM 00OpYJIOBAaHHWEM, HW3yUYCHHE M OINHUCAaHHE (PU3HUSCKUX
CBOMCTB 0OpasIoB HEOPraHMYECKHUX BEIIECTB, HAOIIOJICHHE (DU3MICCKUX
(mmaBiIeHUE BOCKA, TasHUE JIbJIa, PACTHPAHKUE caxapa B CTYIKE, KUICHUE U
KOHJCHCAIMSI BOJABI) W XUMHUYECKHX (TOpEHHE CBEUYW, MPOKAIMBAHHE
MEIHOM TMPOBOJIOKH, B3aUMOJCUCTBUE MeJNa C KUCJIOTOW) SIBICHUH,
HAOJIFOICHUE W OMHCAHHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaAKIIHi
(pazmokeHne caxapa, B3aMMOJICHCTBHE CEPHON KHCJIOTHI C XJIOPHUIIOM
Oapus, pasnmoxenue ruApokcuna wMeau (lI)  mpm  HarpeBaHum,
B3aMMOJICHCTBHE Xele3a ¢ pactBopoM coi meau (I1), u3ydenue cnocobos
paszeneHus: cMecel (C MoMOIbI0 MarHuTa, GUIbTPOBAHWE, BHITIAPUBAHUE,
TUCTWILISAINSA, XpoMatorpadusi), MPOBEACHIUE OYUCTKH TMOBAPECHHOW COJIH,
HaONIOZICHWE W OMHCAaHWe  pPe3yJbTaTOB  MPOBEICHHS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsS MAacChl, CO3JaHHE MOJeTeH
MOJIEKY (IIapOCTEPKHEBBIX )

Baxwuelime npeacraBuTen HEOPraHUYECKNX BEIIECTB
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2.1

Boznyx — cmeck razoB. CocraB Bo3ayxa. Kuciopon — 3jeMeHT U IpocToe
BelecTBo. Haxoxaenue kuciaopoaa B npupojie, Gu3ndeckue U XuMUIEeCKUe
cBoicTBa (peakuuu ropenus). Oxcunapl. [Ipumenenue kucnopoaa. Criocoos
MOJIYYEHHUsI KUCJIOopoAa B J1abopaTOpUM U MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciaopoja B npupojie. O30H — altoTponHas MoAUPUKALMS KUCIOPOia

2.2

TeroBolt 3(PexT XUMMUUECKON peakuuu, TEPMOXUMUYECKUE YpPaBHEHUS,
JK30- M DOHIOTEPMUYECKHE peakuuu. TOIIMBO: Yyroiab U METaH.
3arpsi3HEHHE BO3]lyXa, YCHUJIEHHE MapHUKOBOro 3¢ddexra, paszpylieHue
030HOBOTO CII0s1

2.3

BOI[OpOII — OJJICMCHT H TIPOCTOC BCUICCTBO. HaXO)KI[eHI/Ie BOJOpOaa B
npupoxac, (I)I/ISI/I‘IeCKI/Ie n XUMHNYCCKUC CBOI>'ICTBa, IMPUMCHCHUC, CITOCOOBI
IMOJIYYCHHA. Kucnotsl u conu

2.4

MOHHpHBIP'I 00BbeM ra3oB. PacueThl M0 XMMHUYECKUM YPaBHCHUAM

2.5

®dusznyeckue CcBoiicTBa BOAbl. Bojga Kak pacTBOpUTENb. PacTBOpBL.
HaceliieHHble M HEHACBHILIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BELIECTB B
BoJZie. MaccoBas 10J1s1 BELIECTBA B pacTBOpe. XUMHUUYECKHUE CBOMCTBA BOJIBL.

OcHoBanus. Posb pacTBOPOB B MPUPOJIE U B KU3HU uenoBeka. Kpyrosopor
BOABl B MpPUPOAE. 3arps3HEHUE MPUPOIHBIX BoA. OxpaHa M OYUCTKA
IPUPOJHBIX BOJ

2.6

Kiaccudukanus nHeoprannueckux coeaunennii. Oxkcuanl. Knaccudukamms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEepHBIC) U
HeconeoOpasyromue. Homenkinarypa okcuioB. ®usnyueckue

Y XMMUYECKHE CBOMCTBA OKCHIOB. [loydyeHne okcuaoB

2.7

OcHoBanusi. Krnaccuduxamuss OCHOBaHMIL: IIEJIOYM W HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoOBaHUW. @DOU3MYECKME U XUMHUYECKHUE
CBOMCTBa OCHOBaHUil. [lonyuyenne ocHOBaHU

2.8

Kucnotsl. Knaccudukamus kucnor. Homenknarypa kuciaor. Ouzndeckue u
XUMHYECKHE CBOMCTBA KUCIOT. P aktuBHOCTM MeTaiuioB H.H. bekerosa.

[Tony4yenune kucior

2.9

Comu. Homenknatypa coneid. @u3ndeckre U XUMUYECKUE CBOMCTBA COJEH.
[Tonyuenue conen

2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMH HCOPIraHNMYCCKHUX COCI[I/IHGHI/Iﬁ
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2.11

XUMUYECKUNA DKCIIEPUMEHT: Kaye€CTBEHHOE ONPEAECICHUE CONEPKAHUSA
KHCIIOpOJa B BO3AYyXeE, MOJIydeHHe, COOUpaHue, paclio3HaBaHUE U U3YUYECHHE
CBOICTB KHCIOpOAa, HAOIIOJEHNE B3aUMOJIEHCTBHSI BELIECTB C KUCIOPOJAOM
U YCIOBMS BO3HUKHOBEHUS U TMpeKpauleHuss TropeHus (moskapa),
O3HaKOMJIEHHE ¢ 00pa3liaMy OKCUIOB U OMMCAHUE UX CBOMCTB, MOIYUYEHHE,
coOupaHue, paclo3HaBaHUE M HM3Y4YEHHE CBOMCTB Boaopoja (TopeHue),
B3auMojeicTeue Bojgopoaa ¢ okcumom  wMmeau  (Il)  (BozmoxkHO
UCIIOJIb30BaHUE BHJAEOMATepHalioB), HaOM0/eHne o0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCIE0BAHNE OCOOEHHOCTEN PacTBOPEHUS BEIIECTB
C  pa3sIM4HOM  PacCTBOPUMOCTBIO,  IIPUTOTOBJIEHUE  PacTBOPOB  C
ONPEAEICHHON MacCOBOH nonen PacTBOPEHHOTO BEILIECTBA,
B3aMMOJICHCTBUE BOJBI C MeTa/laMU (HAaTpHEM U KajibleM) (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OMpEEICHUE PACTBOPOB KHUCIOT HU
miesioueid ¢ TOMOIIBI0  MHAMKATOPOB,  HCCIEAOBaHHE  0Opa3IoB
HEOpPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB, HAOIIOJEHUE N3MEHEHHUS
OKpaCKM MHJIHUKATOPOB B pPACTBOPAX KHUCIOT M LIEJIOYEH, HU3yYCHHE
B3aumMoJencTBus okcuaa meau (1) ¢ pactBopoM cepHOI KHCIIOTHI, KUCIIOT €
METaJUlaMHU, pPEaKkUUil HEUTpaau3aluy, IOJIYyYEeHUE HEepPacTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajllla JPYTMM H3 pacTBopa COJH,
pelIeHrne HKCIEPUMEHTAIBHBIX 3a7ad M0 TeMe «BaxHeWlne Kiaccel
HEOPraHUYECKUX COCIUHEHUI

[Tepunonnueckuit 3axkoH u [lepuognueckas cucteMa XUMHUYECKHAX 3JIEMEHTOB
JI.. Menneneena. Ctpoenue aTOMOB. XUMH4YecKas CBSI3b.
OKHUCIUTEbHOBOCCTAHOBUTEIIHLHBIE PEAKIIUU

3.1

[lepBbie MOMBITKK KiIacCU(PHUKAIMKM XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O
IPYIIaxX CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIIbHbIE METALIIbI,
raJIOTeHbl, MTHEPTHBIC Ta3bl). DIEMEHTHI, KOTOphIe 00pa3yroT aMmdoTepHbIe
OKCHJIbI I THAPOKCHU/IBI

3.2

[Tepuonnueckuii 3axkoH. [lepuoauueckass cucTeMa XMMHUYECKUX SJIEMEHTOB
.. MengeneeBa. KopoTkonepuonHass W JAJIWHHONEpUOAHAs (HOPMBI
[lepuoguueckoit cucrembl xumuueckux siemeHToB .M. Menneneena.
[Tepuonst u rpynnbel. PU3NUECKUN CMBICH MOPSAIKOBOIO HOMEpPA, HOMEPOB
Mepuoaa U rpyIiibl 3JIEMEHTA
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3.3 | Crpoenne artomoB. CocTaB aTOMHbIX sAep. M30Tonbl. OIEKTPOHBI.
CtpoeHue »SJIEKTPOHHBIX O000JI0YEK aTOMOB TMepBbIX 20 XUMHUYECKHX
aneMeHToB [lepuognyeckoit cuctemsl [[.M. Menneneesa. XapakTepucTuka
XUMHUYECKOI0 DJIEMEHTA II0 €ro IOJoXKEeHUI0 B llepuomnueckon cucrteme
J.1. MenneneeBa

3.4 3aKOHOMEPHOCTH HM3MEHEHUS pajuyca aTOMOB XHMHMUYECKHUX DJIJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYIIAM W IEPUOIAM.
3nauenue Ilepmonmnueckoro 3akoHa u IlepuoanMveckoil  CHCTEMBI
XUMUYECKUX DOJIEMEHTOB JUIA pa3BUTUS Hayku u npaktukud. ..
MeHieneeB — y4eHblil U rpaXaaHuH

3.5 Xumudeckass cBs3b. KoBajnieHTHast (ToysipHass W HEMOJSpHAs) CBS3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b

3.6 CrenieHp OKHCJICHHA. OKXHUCIIUTEIHHO-BOCCTAHOBUTEIIHHBIC PCaKIunu.
HpOIIGCCLI OKHCJICHUS ¥ BOCCTaHOBICHUS. OKHUCIMTEIN U BOCCTAHOBUTEIIN

3.7 XUMHUYECKUMN OKCIICPUMCHT: HU3YYCHHUC O6p33HOB BCHICCTB MCTaJJIOB H
HCMCTAJIJIOB, B3aHMOﬂCﬁCTBHC T'MAPOKCHU A IUHKA C paCTBOPAMH KHUCIIOT U
menoqeﬁ, IIPOBCIACHUC OIIBITOB, HIUTFOCTPUPYIOIMIUX IMPUMCPHBI
OKHUCIHUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ (FOpGHI/Ie, pPCaKIu
Pa3I0KCHUA, COGI[I/IHGHI/IH)

9 KJIACC IIpoBepsieMble TPeOOBAHUS K Pe3y1bTaTaM OCBOCHHS OCHOBHOI
o0pa3oBaTeJIbHOI MPOrPaMMBbI

Kon [IpoBepsieMble peAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MPOBEPSIEMOTO 00pa3oBaTeILHOM ITPOrpaMMBbl OCHOBHOT'O OOIIEro 00pa30BaHUs
pesyJibTaTa
1 ITo Teme: «BeniecTBO 1 XMMHUYECKas PEAKIIHSY
11 PacKphIBaTh CMBICI OCHOBHBIX XHMHWYECKUX TIOHSITHH: PpPacTBOP,

AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DIICKTPOJIUTHYECKAsT AUCCOLMAINSA,
peakiuu MOHHOTO OOMEHa, KaTalau3aTtop, XMMUYECKOE PaBHOBECHE,
oOpatumbie u HEoOpaTUMbIe peakuuy,
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu, OKHUCITUTEND,
BOCCTAHOBHTEIIb, OKHUCJIECHHWE M BOCCTAHOBJICHUE, AJUIOTPOIHS,
aM(oTepHOCTh, XUMHUECKasi CBsI3b  (KOBaJICHTHas, HOHHAas,
MeTaJUIM4ecKasi), KpPUCTAJUIMYECKasl pelieTka, CIUIaBbl, CKOPOCTb
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XUMHUYECKOU peaKuu

1.2 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYCCKUX TOHITHH H
NPUMEHSTH TH IMOHSATHS MPU OIMMMCAHUH BEIIECTB M X TPEBPAIICHUN

1.3 COCTaBJIATh YPaBHECHHS JJICKTPOJIMTHYCCKOW JHCCONMAIUNA KHCIIOT,
IICJIOYCH W COJIeH, IMOJIHBIE W COKpAIICHHBIC YpPaBHCHUS peaKIui
MOHHOTO 0OMeHa

1.4 pPacKpbIBaTh CYITHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
TIOCPEJICTBOM COCTAaBJICHHUS JICKTPOHHOTO OajaHca 3THX peaKIui

1.5 TIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEeaKIHH

2 [To Temam: «HemeTrammsl 1 UX COSAMHEHUS» B «MeTauThl M BX
COCTTUHCHHSD

2.1 XapakTepu3oBaTh  (OMHCHIBATH)  OOMmME U CHEeHU(PUUICCKHE
XHUMHWYECKUE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPIKIas
ONMCaHUE TIPUMEPAMH MOJICKYJISIPHBIX W HWOHHBIX YpaBHECHUU
COOTBETCTBYIOIUX XUMUIECCKIX PEAKITHA

2.2 COCTaBIIATh YPaBHEHUS PEaKIUi, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXK/Iy BEIIECTBAMH PA3IMYHBIX KJIACCOB

2.3 IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHUS,
BO3MOYXHOCTH MPOTEKAHUS XUMUUYECKUX MPEBPAIICHUA B Pa3TUIHBIX
YCIIOBUAX

2.4 CleoBaTh TpaBWJIAM TOJb30BAaHUS XUMUYECKOM TOCYIOH U

1ab60paTOpHBIM 00OPYIOBAaHHUEM, a TAKXKE MTPaBUIaM OOpaIICHHSI

C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIHUSAMH IO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIMBITOB MO MOJYYEHUIO U COOMpPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YTJIEKUCIOTO rasa)
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2.5 OPOBOAUTh PEAKIMH, MOATBEPKIAIOLINE KAYEeCTBEHHBIM COCTaB
pa3IUYHBIX BELIECTB: pAClO3HAaBATh OMNBITHBIM NYTEM XJOPHUI-,
Opomuna-, wuoaua-, kapOonat-, ¢ocdar-, cuiaMkar-, cyibdart-,
TUAPOKCU-MOHBI, KATUOHBI aMMOHUS, MOHBl M3YYEHHBIX METAJIOB,
OPUCYTCTBYIOLME B BOAHBIX PACTBOPAX HEOPIaHMUECKUX BEILIECTB

3 ITo Teme: «Xumus U OKpyXKarolas cpeia»

3.1 pacKkphIBaTh CMBICI OCHOBHBIX XuMHuueckux noustuit: [1/1K Bemecrtna;
KOppO3Us METAJIIIOB

3.2

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NESITENbHOCTH —
aHalIM3 W CHUHTE3, CpaBHEHHE, O0000UIEHUE, CHUCTeMaTH3aLHIO,
BBISIBJICHUE TPUYUHHO-CJICJACTBEHHBIX CBSI3eM — JUISI U3YYEHHS
CBOMCTB BEIIECTB M XHMHUYECKHUX PEAKLHM; €CTECTBEHHO-HAYUYHBIE
METOJIbl TIO3HAHUSI — HAONIOAEHUE, W3MEpEHue, MOJEIIMPOBaHUE,
AKCIIEPUMEHT (peajbHbII U MBICIICHHBIH)

IIpoBepsieMble 3jIeMEeHTHI COAEPKAHUS

Kon

[IpoBepseMblii 3IIEMEHT COJIEPKAHUS

1

BemecTBo n xumunueckas peakuus. [loBropenue

1.1

[Tepuonnueckuit 3axkoH. [lepuoguueckass cucteMa XMMUYECKUX 3JIEMEHTOB
.. Mengeneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHECHHHU
CBOMCTB XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOIO0B, KaIus, KaJIbIUs
U KX COCAMHCHHN B COOTBETCTBHU C IIOJIOXKCHHMEM DJJIEMEHTOB B
[Tepunoauueckoil cucTeME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemecTBa: BUAbI XUMUYECKOW CBSI3U. THUIBI KPUCTATIIMYECKUX
pPEILIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKOU
pEelIeTKH W BUJa XUMHUYECKOW cBsi3u. Kmaccudukamus v HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB (MEXAYyHAPOHASI U TPUBUAJIbHAS). XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX
COEMHEHUH, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BEIIECTB

1.3

Knaccudpukanus XUMHUYECKHX peakIui IO pa3iMYyHbIM MpHu3HaKaMm (110
YUCIYy W COCTaBYy YYacCTBYIOIIMX B PEAKIUH BEHIECTB, MO TEIJIOBOMY
3 dekTy, Mo U3MEHEHUIO CTEIEHEN OKUCICHUS! XUMUYECKUX 3JIEMEHTOB, IO
00paTUMOCTH, M0 YYACTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUUECKUE
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peaKIuu, TePMOXUMUYCCKUE ypaBHEHUs. [IOHITHE O CKOPOCTH XUMHUYECKOU
peaKIuu

1.4

[lonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX peakiusx. [lonsTue
O TOMOTEHHBIX M TETepOTeHHbIX peakuusx. lloHATHEe O XUMHUYECKOM
paBHOBecuu. DaKTOpPbI, BIUSIONIME HA CKOPOCTh XMMHUYECKON peakiuu U
NOJIO)KEHHE XMMUYECKOI0 PaBHOBECHUS

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE — PEAKIMM, d3JEKTPOHHBIA  OayaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakunu. (CocTaBleHUE YpaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMI C HCIOJIb30BAHHEM METO/IA
JIEKTPOHHOT O OanaHca

1.6

Teopus BJIEKTPOIUTHYECKOU JTIUCCOLMAIIAH. DIIEKTPOJIUTHI 171
HE3JIEKTPOoJUThl. KaThoHbl, aHMOHBI. MEXaHU3M AUCCOLUMAIIMU BEUIECTB C
pa3IMYHBIMUA  BUJAMH XUMHYECKOW CBsi3u. CTeneHb AUCCOLUAIUU.
CuiibHBIC U cla0ble DJICKTPOJUTHI. Peakiiuu MOHHOTO OoOMeHa. YcCoBus
MPOTEKAHUS PEaKIMii MOHHOTO OOMEHA, MOJHBIC U COKpaIlleHHbIC MOHHBIE
ypaBHeHUs peakiuid. CBOHCTBAa KHUCJIOT, OCHOBAHUW U COJIEM B CBETE
npeicTaBieHnit 00 HSIEeKTPOIUTUYECKON aucconuanuu. KauecTBeHHbIE
pEaKIuy Ha UOHBI.

[TonsiTHe 0 TUApPOIU3E COJIEH

1.7

XVMMHUYECKUIA HKCTIEPUMEHT: 03HAKOMIICHUE C MOJIEISIMU KPUCTAITMUYECKUX
PEIIETOK HEOPTraHWYECKUX BEIIECTB — METANIOB M HEMETaJIoB (Tpadura u
aaMasa), CJIOXHBIX BELIECTB  (XJIOpUJAa  HATpus);  HCCIEIOBAHHUE
3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKIIMU OT BO3JICUCTBUS Pa3IUYHBIX
dbakTopoB; HCCIEAOBaHUE BJICKTPOIPOBOJIHOCTH PACTBOPOB  BEIIECTB,
mpolecca JUCCOLMALMM  KUCIOT, Ienodeil U coiedl  (BO3MOKHO
UCIIOJIb30BAHHE BHJIEOMATEPHUAIIOB); MIPOBEACHUE OTBITOB,
WUTIOCTPUPYIOMINX TPHU3HAKK TPOTEKAHHsS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBaHHME oOcajKa, BBIJICICHHE Tra3a, 00pa30BaHHUE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINMA
(ropeHue,  peakuuu  pa3jOKEHHUS, COCIMHEHUs);  pacrlo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C MOMOIIbI0 KaYE€CTBEHHBIX PEAKIMil Ha HOHBI;
pelIeHre SKCIEPUMEHTAIbHbIX 3a]1a4

Hemetanmns u ux COCIMUMHCHUA
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2.1

OO6mass xapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHune U (QuU3NYECKHe CBOMCTBA
IPOCTHIX BEUIECTB — raJIOr€HOB. XMMHUYECKHUE CBOMCTBA Ha MpUMEpPE XJiopa
(B3auMoeiicTBue C MeTalJlaMH, HEMETaJUIaMH, HIEJI0YaMH).
XnopoBonopoa. ConsiHas KHUCIIOTa, XMMHUYECKHE CBOMCTBA, MOJYYECHHE,
npuMeHeHue. [[eficTBue Xjopa M XJIOPOBOJOPOJAa HAa OpPraHU3M 4YelIOBEKa.
Baxuernmue xJIOpUIbl U UX HAXO0XKICHUE B IIPUPOJIE

2.2

O6mas xapakrepucTtrka 35eMeHToB VIA-rpymmbl. OCOGEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue u QPuznYecKue
CBOMCTBAa IMPOCTBIX BEIIECTB — KUCIOpPOJAAa M cepbl. AJIIOTPOIHBIE
MOIU(UKALMKA KUCIOpOAA W Cepbl. XHWMHUYECKHE CBOHCTBA CEPBHI.
CepoBonopoJ, cTpoeHue, (pU3MUecKkre U XUMHYeCKHe cBOMCTBA. OKCHIBI
cepbl Kak TMpEJCTaBUTENM KHUCIOTHBIX OKcUIoB. CepHas KHUCIOTa,
dusznueckre U XMMHUYECKUE CBOMCTBa (00IIME KaK MpEeJCTaBUTENs Kiacca
KACTOT ¥ crnerupuyeckue). XUMHUUYECKHE peakluu, JeKallue B OCHOBE
IPOMBILUIEHHOTO CIoco0a MOJydyeHUs CEepHOW KHUCIOThl. I[IpumeHeHue.
Conu cepHOW KHCIIOTBI, KayeCTBEHHas peakuMs Ha Cyab(ar-HoH.
HaxoxneHue cepbl U ee COeqUHEHUH B IpUpoJe. XUMHUUECKOE 3arpsa3HEeHHE
OKpy)XarIllel cpelbl COCIUHEHMSIMHM cepbl  (KMCIOTHBIE  JIOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALCHHS

2.3

O6mas xapakrepuctuka 31eMeHTOB VA-Tpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHBIC CTENICHW OKHUCJICHUs. A30T, paclpocTpaHEHUE B
npupone, ¢usnueckrue W XUMHUYeckue cBoiicTBa. KpyroBopor azora B
npupojae. AMMHaK, ero GU3NYECKUe U XUMHUECKHE CBOMCTBA, TOTYICHHE U
npuMmeHeHne. Conu aMMOHHMS, WX (DU3WYECKHEe U XUMHUYECKHUE CBOWMCTBA,
npuMeHeHne. KaudecTBeHHass peakuus Ha HWOHbI aMMOHHUSA. A30THas
KHCTIOTa, €€ ToyueHne, GU3nuecKrue U XMMUYECKUE CBOMCTBA (00IIre Kak
NpencTaBUTeNsl Kjacca KHCIOT u crnenuduueckne). lMcnonb3oBanue
HUTPATOB U COJICH aMMOHUS B KQ4€CTBE MUHEPAITBHBIX YI00OpEHUH.
XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEeH cpeibl COeIMHEHUAMU a30Ta

(KUCTIOTHBIE 10K IH, 3arpsi3HEHUE BO3/1yXa, IOUBBI U BOJIOEMOB)

2.4

®ocdop, amnorponHbie Moaubukauuu ¢pocdopa, uU3MUECKUE U
xumuyeckue cBoictBa. Oxcun Qocdopa (V) u docdopnas kucnora,
dbuznyeckue ¥ XUMHYECKHE CBOICTBa, moiydyeHue. Mcnonb3oBaHue
dbochatoB B KauecTBe MUHEPAIBHBIX YI00pEeHUI
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2.5

O6mas xapakrepucTika 3eMeHToB |VA-rpynnbsl. OCOOEHHOCTH CTpOEeHUs
aTOMOB, XapaKTepHbIE CTENEHU OKHUCICHHs. YTJIEpOJ, aIOTPOIIHBIC
MOU(UKAINY, PACIPOCTPAHEHUE B MPHUPOAE, PUBNUECKUE U XUMUUYECKHE
cBoiictBa. Ajcopbuusa. KpyroBopor yriaepoma B mpupoge. OKCHIBI
yriepona, ux (U3NYeCKue W XUMHUYECKHUE CBOICTBA, JCHCTBHE Ha JKUBBHIC
OpPraHM3Mbl, TOJY4YCHHE W TPUMEHEHHE. ODKOJOTHYECKHE MPOOIEeMEI,
CBsI3aHHBIE ¢ okcuaoMm yriaepona (1V); runoresa rio0anbHOrO MOTETUICHUS
KJIMMaTa; MapHUKOBBIA dJ(¢ekT. YroimpHas KUCIOTA W €€ COJH, WX
¢usndyeckue W XUMHUYECKHE CBOWCTBa, TIOMY4YeHHE U TPUMCHEHHE.
KauecTtBennas peakius Ha kapOoHAT-HOHEI. Vcnonb3oBaHue KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIUICHHOCTH U CEILCKOM XO3SHCTBE

2.6

[lepBoHauanbHble TIOHATUS OO0 OPraHMYECKUX BEIIECTBAX KaK O
COeMHEHUAX yriepoda (MeTaH, »5TaH, OTHICH, alleTUJICH, JTaHOJI,
[JIMIIEPUH, YKCycHas Kuciora). VX cocTaB M XUMHUUYECKOE CTPOCHHE.
[TonsiTe 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: XKUpax, OelKax, yriieBoaax
— W UX POJIY B )KM3HM 4YesioBeKa. MaTepualbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHUU

2.7

KpemHunii, ero ¢usnueckue M XUMUYECKHE CBOWCTBA, TOIYyYEHUE U
npuMmeHeHne. CoequHeHus: KpeMHus B npupoje. OO0riue mpeacTaBieHus o0
okcune kpemuus (IV) wu  kpemHueBoit kucimore. CHIHMKAThl, UX
UCIIOJIb30BaHUEe B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH. Bakueime
CTpPOUTENbHBIE MaTepuaibl: KepaMHuKa, CTEeKJIO, IEMEHT, OeTOoH,
xene300eToH. [IpoGiembl Ge30MacHOr0 HMCIOJIB30BAHMS CTPOUTEIBHBIX
MaTEPHUAJIOB B TOBCEHEBHOM XKU3HU
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2.8

XUMHUYECKUM SKCIIEPUMEHT: U3y4eHUE 00pa3ll0B HEOPTraHUYECKHUX BEIECTB,
CBOMCTB COJISHOW KHUCJIOTBI, MPOBEJCHUE KAYECTBEHHBIX peaKIUi Ha
XJIOPUA-UOHBI U HAOJIOJICHHE TPU3HAKOB MX TMPOTCKAHUS; OIbITHI,
oTpakaromiue (Qu3nueckue U XUMHYECKHE CBOWCTBA TaJOT€HOB M UX
COCTMHEHU N (BO3MO>KHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB);
O03HAKOMJICHHE C 00pa3laMu XJOpUJIOB (TajJOT€HHUJIOB); O3HAKOMJICHHE C
oOpa3liaMu cepbl U €€ COCAMHEHUAMH (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMAaTepraaoB); HaOIOJICHHE Tpoliecca OOYIJIMBaHUSA caxapa IO
NEeWCTBUEM KOHIICHTPUPOBAHHON CEPHON KHUCIIOTHI;, U3yUYEHUE XUMHUYECKHUX
CBOMCTB pa30aBJICHHOW CEPHOM KHCIIOTHI, MPOBEACHUE KAYECTBEHHOM
peakiuu Ha Ccyiab(har-uoH W HAONIOJeHWE TpU3HAKA €€ MPOTEKaHUs;
O3HAaKOMJICHHE C (UBMYECKUMH CBOMCTBaMM a3oTa, Qochopa uU uX
coeMHEHNN (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMAaTEpHasoB), oOpasiamu
a30THBIX ®W  ¢ochopHBIX  yA0oOpeHMil; ToJiydeHue, coOupaHue,
pacrio3HaBaHUE W W3YUYCHHE CBOMCTB aMMMaKa; MPOBECHUE Ka4eCTBEHHBIX
peakiuii Ha WOH aMMOHHUsA U (ochaTHOH U U3YYEHUE NPHU3HAKOB HX
NPOTEKaHMsI, B3aUMOJIEUCTBHE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C
MeJbI0 (BO3MOKHO MCIOJIB30BaHUE BUIEOMATEPHATIOB); U3yUYeHHUE MojieNei
KPUCTAITMYECKUX PEIIETOK ajamasa, rpadura, QysuiepeHa; 03HaKOMIICHHE C
IPOIIECCOM aICOPOLIMK PACTBOPEHHBIX BEIECTB aKTUBHUPOBAHHBIM YTJIEM U
YCTPOMCTBOM TPOTHBOrasa; IOJy4yeHue, coOWpaHue, pacro3HaBaHUE U
U3y4YCHHE CBOMCTB YTJIECKUCIIOTO Ta3a; MPOBEJCHUE KaUYeCTBEHHBIX PEaKIit
Ha KapOOHAT- M CWJIMKAT-UOHBI M H3yY€HHE NPU3HAKOB UX MPOTECKAHUS;
O3HAKOMJICHHE C MPOIYKIMEH CUIMKATHOW MPOMBIIUICHHOCTH; pElICHUE
AKCIIEPUMEHTAIBHBIX 3a7ad Mo TeMme «Baxueine HeEMETAIBI U UX
COETMHEHUSD)

MerTaibl U ux COCIHMHCHUA

3.1

OOmrast xapakTepUCTUKa XUMUYECKHX DJJIEMEHTOB — METaUIOB Ha
OCHOBaHMM WX MNoJIOKeHUs B llepuonamyeckonl cucremMe XHMHUYECKUX
snementoB [[.. MenneneeBa u ctpoenust atomoB. CTpoeHUE METAJIOB.
Meramdeckass CBSI3b W METAUIMYECKAs KPUCTAUIMYECKas peleTKa.
DNEKTPOXUMUUYECKUHN Pl HAMIPSYKEHU METAJIIOB

3.2

dusnueckue M XUMHUYECKHE CBOMCTBa MeTaioB. OOmue cnocoObl
nosyyeHus MetamuioB. [loHsiTHEe 0 KOPPO3UK METAIIOB, OCHOBHBIE CITIOCOOBI
3alUTBI UX OT Koppo3uu. CruiaBsl (CTajldb, YyT'yH, TIOPATIOMUHUN, OpOH3a)
Y UX PUMEHEHNE B OBITY U IPOMBIINICHHOCTH
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3.3

[I{eouHble MeTAIUIBL: TTON0KEHUE B [leproinueckor cCucTeMe XUMUYECKUX
anementoB .M. MeHnneneeBa; CTpoO€HME HX aTOMOB; HAXOXICHHUE B
npupoje. Pu3nveckue U XUMUYECKHE CBOMCTBAa (HAa MpPUMEpPE HATPUS U
Kanus). OKCUIbI U TUAPOKCHUIBI HATpUs U Kaius. [I[puMeHeHue mienouHbIX
METAJJIOB U UX COCIMHEHUH

3.4

IllenoyHO3EMENBHBIE METAJUIBI MAarHMM W KaJblMH: IIOJIOKCHHUE B
Ilepuonnueckor cucreMe xumudeckux dsiemeHtoB J[.MI. Menneneesa;
CTPOCHHME UX aTOMOB; HaX0XJAeHUE B Npupojae. PU3NUeCKue U XUMHUYECKUE
CBOICTBa MarHus M Kajblus. BaxHeire coequHenns Kaiblius (OKCU/,

TUAPOKCHUL, COJII/I). KecTkocThb BOJABI U CIIOCOOEI €€ YCTPAHCHUA

3.5

ANOMUHUI: TIOJIOXKEHHUE B HepI/IO)IH‘ICCKOI;'I CUCTCMC XHUMHUYCCKUX
3JIEMCHTOB I[I/I MGHJICHCCB&; CTPOCHHUC aTOMad, HAXOXKICHHUC B IPUPOAC.
dusznyeckre U XMMHUYECKHE CBOMCTBA aJIlOMUHUS. AM(l)OTepHLIC CBOMCTBA
OKCH A U THAPOKCHAA aJIIOMUHUA

3.6

XKenezo: nonoxxenue B Ileproguueckoil cucreMe XMMHYECKUX AJIEMEHTOB
J.W. MeHnpneneeBa; CTpoeHUE aToMa; HaxoxaAeHue B npupoje. Gusndeckue
¥ XUMHUYECKHE CBOMCTBA xkeie3a. OKCUIbl, THAPOKCH bl U comu xenesa (1)
u xene3a (111), ux cocras, cBolicTBa M MOJIyYeHHE

3.7

XVMMHUYECKU SKCIEPUMEHT: O3HAKOMIJICHHE C O0pas3llaMu METalIoB U
CIUTaBOB, MX (PU3NYECKUMU CBOMCTBAMH; U3YUYCHHE PE3yJIbTATOB KOPPO3UH
METAJUIOB (BO3MOXKHO HCIOJIb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHAA KaJbIlud M HAaTpusi C BOJAOH (BO3MOXKHO
UCIIOJIb30BAHUE BHUACOMATEPHANIOB); HCCIEIOBAHUE CBOMCTB KECTKOU
BOJbI; MPOIIECCAa TOPEHHUS JKelle3a B KUCIOPoie (BO3ZMOKHO UCIIOJIb30BAHUE
BUJIEOMATEpUAIOB); MPU3HAKOB MMPOTEKAHUS KAUYECTBEHHBIX PEAKIUNA Ha
WOHBI (MarHwusi, KaJbIWs, aTFOMUHUS, HHKa, xene3a (I1) u xeneza (I11),
meau (Il); maGnromeHre W OmMHMCaHWE MPOIIECCOB OKPAIIUBAHUS TUIAMEHU
MOHAMU HaTpUs, Kalus U KaJbLKs (BO3MOKHO UCIIOIb30BaHUE

BHJICOMATEpUAIOB); HCCieAoBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMHUHUS Y THAPOKCHUIA IIUHKA;, PEIICHUE KCIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BaxHenIme MeTajuIbl U UX COETUHEHUS

XuMUA ¥ OKpY>Karolas cpeaa
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4.1

HoBele wmarepuanisl u TexHoJoruu. BemecrBa u  marepuanbl B
IIOBCETHEBHOM JKU3HU 4eloBeKa. XuMHUs UM 300poBbe. beszomacHoe
UCIIOJIb30BaHHUE BEIIECTB U XUMUUYECKUX peakiuil B ObITy. [lepBas momoiib
IPU XUMHYECKHUX OKOTaX U OTPABICHUSX

4.2

OCHOBBI ~ JKOJIOTUYECKOW TPaMOTHOCTH. XUMHUYECKOE 3arps3HEHUE
okpyxaromei cpenbl I[IJIK. Posb XuMuM B pEHIEHHM 3KOJOTMYECKUX
npoOaeM. [IpupogHbie UCTOYHUKH YTIIEBOIOPOJIOB (YTrOJib, IPUPOHBIN Ta3,
He(DTh), MPOAYKTHI UX NMEPEPaOOTKU, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XVWMHUYECKUH HKCIIEPUMEHT: H3ydyeHHe OoOpaslloB MaTepHasioB (CTEKIIO,
CIUIaBbl METAJUIOB, MOJIUMEPHBIE MaTEPUAIIbI)
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IMEPEYEHB (KOJAU®UKATOP) IPOBEPSIEMBIX TPEBOBAHUN K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

N SJIEMEHTOB COAEP KAHUA 110 XUMHUHAN

JUis IpoBeIEHUsT OCHOBHOT'O FOCYAAPCTBEHHOI0 3K3aMeHa 1o xumuH (gaiee — OI'D
N0 XUMHHU) HCIONb3YyeTCs NepeueHb (KoAU(pUKATOp) MpOBEpSAEMbIX TpeOOBaHUM K
pe3yapTaTaM OCBOECHHS OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOI'O OOLIETO
00pa30BaHUs U AIEMEHTOB COACPKAHMSL.

IIpoBepsiembie Ha OI'D no XuMuHU TPeOOBAHMSA K pPe3yJIbTATAM OCBOCHMS
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHMs

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yjbTaTaM 0a30BOTO
IPOBEPSIEMOTO YPOBHSI OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBbI
TpeOoBaHus OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe PI'OC
1 [IpencraBnenue:
1.1 O TI0O3HABAEMOCTH SBJIICHMM NPUPOJBI, TMOHUMAHHE OOBEKTUBHOU

3HAYMMOCTH OCHOB XMMHYECKOW HAyKU KaK 00JIaCTH COBPEMEHHOTO
€CTEeCTBO3HAHHUS, KOMIIOHCHTa OOIIeH KyJIbTYypbl W TMPAKTHYCCKON
NESTEIHHOCTH 4YEJIOBEKa B YCJIOBHUSX COBPEMEHHOIO OOIIECTBa;
NOHUMAaHHUE MECTa XMMUU CPEU APYTUX €CTECTBEHHBIX HAYK

1.2 O HAYYHBIX MCTOJAX ITO3HAHM:A, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTHUCCKHUX MCTOAaX HMCCIICAOBAHUA BCIICCTB H HN3YUYCHUA
XHUMHNYCCKUX peaKuHﬁ; YMCHHUC HCIIOJIB30BaTh MOJICIIN

JJIs 00BACHECHUS CTPOCHHA aTOMOB U MOJICKYII

1.3 o cdepax nmpodeccruoHANBHON ACSTENBHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKEHHUSIX
XAMHYECKOW HAyKH, YTO IMO3BOJUT OOYYaIOIMMCS pPacCMaTpUBAThH
XUMUIO  Kak chepy cBoedt  Oyaymiedd  nmpodecCHOHAIBHOM
NESTENPHOCTA W CHENaTh OCO3HAHHBIM BBIOOP XHMHH  Kak
npo(GUWIEHOTO MPEAMETA TIPH MEPEX0/Ie Ha YPOBEHb CPEIHETO 00IIero
00pa3zoBaHUs

2 Brnanenne cuctemMoil XUMHWYECKHX 3HAHUM W YMEHUE MPUMEHATH
CHUCTEMY XMMHUUYECKHUX 3HAHHUH, KOTOPasl BKJIKOYAET:
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2.1

BO)KHEHIIME XUMHYECKUE IIOHSATHSA. XHMHYCCKHH DIIEMEHT, aToOM,
MOJIEKYJa, BEHIECTBO, MPOCTOE U CIIOKHOE BEILIECTBO, OAHOPOAHAS U
HEOJHOPOJHAsI CMECh, OTHOCUTEIBHBIE aTOMHAs W MOJEKYJspHas
MaccChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsh Macca, MOJISIPHBIN
00beM, OKCHUJI, KHUCIIOTa, OCHOBAHUE, COJIb (CPEIHSS ), XUMHUUECKas

peaKkuus, pEeaKUMH COCAVUHEHHUS, PEAKLIMH PpPa3JIOKEHUs, PEaKINU
3aMelleHHs], peaku OOMEeHa, TeIUIOBOM 3 (dEKT peakiuu, 3K30- U
SHJIOTEPMHUYECKHE PEAKIIUM, PACTBOpP, MAccoBasi J10Js XUMHUYECKOTO
3JIEMEHTa B COEJUMHEHUH, MaccoBasi [JIOJs M MPOLEHTHAas
KOHIICHTpAIMsl BEIIECTBAa B PACTBOpPE, SJIPO aTOMa, SJICKTPOHHBIN
ClIOM aroma, aTOMHas OpOuTalb, paguyC aroMa, BaJIEHTHOCTD,
CTENEeHb OKHUCJIEHUS, XUMUUYECKas CBA3b, SJIECKTPOOTPUIIATEIBHOCTD,
MOJIsipHAsi M HEMOJApHAas KOBAJEHTHAs CBS3b, HWOHHAs CBS3b,
MeTaJUTMYecKas CBSI3b, KpUCTAJUTMYECKasl pelieTka (aToMHas, MOHHas,
MeTaJUTM4YecKasi, MOJICKYJIIpHasi), MIOH, KATUOH, aHUOH, DJICKTPOJUT U
HEANEKTPOJIUT, HJIEKTPOIUTUYECKAS JUCCOLUUALINS, PEAKIUH UOHHOTO
0o0MEeHa, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, OKUCIUTEh U
BOCCTAHOBHTEIIb, OKHCIEHHE M BOCCTAaHOBJIIEHUE, DIJIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMbIe pEaKIIHH,
CKOPOCTh XUMHMYECKOW peakuuu, karanuzarop, IIIK, xopposusa
METaJIOB, CIUIABBI

2.2

OCHOBOIIOJIAralIIMe 3aKOHbl XUMHM: 3aKOH COXpPAHEHHUS MACCHhI,
nepuoanyeckui 3akoH JI.MI. Menneneea, 3aKOH NOCTOSHCTBA
cocTaBa, 3aKOH ABOTaApO

2.3

TEOPUU  XHUMUHU: aTOMHO-MOJICKYJISIDHAsE ~ TEOpHs, TEOpUs

BJISKTpOJIHTH‘{eCKOI)'I AuCCconnanmu

Bnanenue ocHOBaMy XUMHUYECKOM IPaMOTHOCTH, BKITIOYAIOIIEH

3.1

YMEHHME TPaBWIbHO MCIOJIB30BaTh HM3YYCHHBIE BELIECTBA U
MaTepraibl (B TOM YHWCIE MHUHEpANbHBIE YIOOpPEHUS, METAUIBI U
CIUIaBbl, MPOAYKTHl  MEepepabOTKH  HPUPOJHBIX  HCTOYHUKOB
yIIAEBOAOPOIOB (YTJIsL, IPUPOJTHOTO Ta3a, HeDTH) B OBITY, CETLCKOM
XO35IUCTBE, HA TPOU3BOJICTBE M TOHUMAHHUE 3HAYEHUS KUPOB, OEIKOB,
VIJIEBOAOB JUISI OpPraHW3Ma 4YeJOBEKa; YMEHHE MPOTHO3UPOBATH
BIIMSIHUE BEUIECTB MU XMMHYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKa
Y OKPYXKAIOUY0 OPUPOJIHYIO Cpey
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3.2

YMEHHE UHTErpUPOBATh XMUMHUYECKUE 3HAHHUS CO 3HAHUSAMM JPYTUX
y4€OHBIX TPEAMETOB

3.3

HaJIMYKE OMbITa paboOThl C pa3IMYHBIMM UCTOYHUKAMHU HH(OpManuu
N0 XuUMUM (HaydyHas M Hay4dHO-TIOMYJSipHAs JHUTEpaTypa, CIOBapH,
CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHUC 00BEKTUBHO OLICHUBATH I/IH(i)OpMaI_[I/IIO O BFCHIICCTBAX, HX
MpCBpAICHUAX U ITPAKTUICCKOM ITPUMCHCHNUU U YMCHUC

HCIIOJI30BATh €€ IJIA PCIICHUA y‘le6H0-H03HaBaTCHBHBIX 3aaa4

Bnagenue ocHoBaMM MOHATUWHOIO amnmapara ¥ CHMBOJHUYECKOTO
A3bIKa XUMUU JJI COCTaBJICHUS (POpPMYS HEOPraHMYECKUX BELIECTB,
YpaBHEHHN  XMMHUYECKMX  PEaKluid; OCHOBAMH  XHMHUYECKOU
HomeHknatypsl (IUPAC u TpuBHasibHON)

VMenne OOBSICHATL CBI3b MOJIOKEHHUS DJIEMEHTA B HepnozmquKoﬁ
CUCTEMC C YHCIIOBBIMHU XAPAKTCPHUCTHUKAMU CTPOCHUA aATOMOB
XUMHYCCKHUX OJICMCHTOB (COCTaB U 3apsgana  dapa, O6HICC qHCJIO
C-)J'IeKTpOHOB), pacipCaciiCHUCM JJICKTPOHOB II0 JSHCPIreTHUYCCKHUM
YPOBHAM aTOMOB IICPBBLIX TPEX IICPHUOIO0B, KAJIUA U KaJIbIIUA

[IpencraBnenue O  TIEpUOJMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroMa, 3JIEKTPOOTPHUIATEIHHOCTD),
INPOCTBIX U CJOXKHBIX BEHIECTB OT TIOJOXKEHUS JJIEMEHTOB B
Ilepuonnueckoir cucteMe (B MajlblX TMEpHOJaX U  TIJIABHBIX
MOATPYyIINax) v JIEKTPOHHOT'O CTPOSHHUS aToMa

YMenue knaccuuupoBaTh:

7.1

XUMHNYCCKUC JJICMCHTEI

7.2

HCOPIraHNM4YCCKHUC BCIICCTBA

7.3

XUMHUYCCKUC pCaKIIMH

YMeHue onpenesnsTh:

8.1

BAaJICHTHOCTb MW CTCIICHb OKHCJICHHA XHMHYCCKHUX IJJICMCHTOB, 3apsiand
HOHa

8.2

BHJI XUMUYECKOM CBSI3U U TUII KPUCTAITIMYECKOU CTPYKTYPHI B
COEMHEHUSIX
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8.3 XapaKTep Cpeabl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIUTEIb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBath GU3NIECKUE U XUMUYECKHUE CBOMCTBA:

9.1 OPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anmas,
KpeMHHH, a3or, ¢ocdop, cepa, XJIOp, HATPUM, KaJuii, MarHuw,
KaJIBITUH, ATFOMHHUMN, JKEJIe30)

9.2 CJIOKHBIX BEIIIECTB, B TOM 4YHCIE HMX BOJHBIX PacTBOPOB (BoOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPO, OKCHABI M THUIAPOKCHUIBI
metamioB | — IIA rpynn, amomunusi, menu (Il), uunka, xenesa (1l u
I11), oxcuast yrnepona (Il u 1V), kpemuus (1V), azora u docdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a30THUCTas, a30THas,
dbocdhopHas, yroiapHas, KpeMHHEBas KUCIIOTA U UX COJIN)

9.3 NPOrHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA  BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOCHHUS, MPUMEHEHHUE BEIECTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYECKHX
NPEBpAIEHUHN B PA3IMYHBIX YCIOBUSIX

10 YMeHune cocTaBisTh MOJIEKYJISPHbIE U HOHHBIE YPAaBHEHUS PEAKIUH, B
TOM YHCJIE:

10.1 peakIuii HOHHOTO OOMEHa

10.2 OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI

10.3 WUTIOCTPUPYIOIINX XUMHYECKHUE CBOMCTBA U3yUYEHHBIX KJIACCOB
(Tpymn) HEOPraHUYECKUX BEUIECTB

10.4 MOATBEPKIAIOUIUX T€HETUUYECKYIO0 B3aUMOCBS3b MEXKIY HUMU

11 YMeHue BbIYUCIATh (IPOBOJUTH PACUETHI):

11.1 OTHOCHUTEJIbHYI0 MOJICKYJISIPHYI0O M MOJISIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJI0 XUMHUUYECKOTO AJIEMEHTA B COEAMHEHUHU

11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOpPE,

11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM ra3oB

11.4

0 YpaBHEHHUSIM XUMHUYECKHX pPEaKIUil W HAXOAUTh KOJIUYECTBO
BEIECTBa, O0BEM U MAacCy peareéHTOB WUJIU MPOAYKTOB peaKIUuu
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12

Brnanenue (3HaHHE OCHOB):

12.1

OCHOBHBIMU ~ METOJaMHU  HAYYHOTO TMO3HaHUS  (HaAOMIOZEHUE,
U3MEpEHUe, dKCIICPUMEHT, MOJICITHPOBAHNE) TTPH U3YYCHUH BEIICCTB
U XUMUYCCKUX SBJIICHUH, yMeHHE c(opMyIupoBaTh MpodieMy u
IIPEIJIOKUTD ITYTH €€ PEIICHUS

12.2

Oc3omacHOi pabOThl ¢ XMMHYECKUMHU BEIICCTBAMH, XUMHYCCKOU
MOCyJI0M U 1a00paTOpHBIM 000PYI0BaHHEM

12.3

paBUJIaMH 6e30macHoro oOpalleHus c BEILECTBAMU,
UCIIOJIb3YEMBIMHM B TOBCEHEBHON XKW3HU, MPABUIAMHU MOBEJICHUS B
HEesX COepekeHUsT 370pOBbSl U OKPYXKAIOIICH MPUPOIHON CPEJIbI;
MOHUMAaHMUE Bpejia (OMacHOCTH) BO3JACHCTBUS HAa KUBBIE OPTaHU3MBI
OTIPEJICJICHHBIX BEIIECTB, CIIOCOOOB YMEHBIIIEHUS U MPEIOTBPAICHUS
UX BPEIHOTO BO3/ICHCTBUS

13

Hannuune IMPAKTUYICCKUX HABBIKOB IINITAHUPOBAHUA W OCYIICCTBICHUSA
CICOYIOMNUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

N3Y4YCHHUC U OIMHCAHHC (1)H3H‘I€CKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHUC
C (1)I/ISI/II-IGCKI/IMI/I H XUMHWYCCKHUMU ABJICHUAMMU, OIIBITHI,

WUTIOCTPUPYIOLIME MPU3HAKYA POTEKAHUS XUMUYECKUX pEaKIIui

13.2

U3y4YeHHE CIIOCOO0B pa3/ieNICHus: cMecen

13.3

MOJIyYCHUE KHCIOpOAAa M M3YyYEHUE €ro CBOWCTB; IIOJIy4YE€HUE
BOJIOPOJIa U U3YYEHUE €r0 CBOWCTB; MOJYUYEHUE YIJIEKUCIIOrO ras3a u
V3YUYCHHUE €0 CBOWCTB; MOJIyYCHHE aMMHUAaKa U U3y4YEHUE €r0 CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECIEHHON MACCOBOM JOIEN
PacTBOPEHHOI'O BEIIECTBA

13.5

MIPUMEHEHUE WHJIUKATOPOB (JtakMyca, MeETWJIOpaHXKa U
dbeHondTamenHa) I ONpeIeIICHUS XapaKTepa Cpeabl B pacTBOpax
KHUCJIOT U IeIoYeH
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13.6

UCCJIEIOBAHUE U OIKMCAaHHWE CBONCTB HEOPraHMYECKUX BEIIECTB
pa3IUYHBIX  KJIACCOB; HW3Y4YEHHE B3aUMOJCHCTBUS  KUCIOT C
METAJUIAMH, OKCUJaMU METaJIOB, pacTBOPUMBIMU u
HEPACTBOPUMBIMU OCHOBaHUSIMH, COJISIMU; NOJTy4YEHHE
HEPACTBOPUMBIX OCHOBAaHW; BBITECHEHUE OJHOTO METajula JAPYTruM
U3 pacTBOpa  COJM; HUCCIEJOBaHME  aM(pOTEpPHBIX  CBOMCTB
TUAPOKCUIOB AIFOMUHUS U IUHKA

13.7

PCHICHUC S3KCIICPUMCHTAJIBHBIX 3aJ1a4 110 TCMaM: «OcHOBHBIC KJIACCHI
HCOPTAaHUYCCKUX COCHHHCHHﬁ)}; «aﬂeKTpOJII/ITI/I‘IGCKaS{
JUCCOMAaUA», «Baxknenmune HeMeTalJIbl U UX COCOUHCHMUA»,

«Baxxnenmue MeTaibl U UX COCAUHCHUA

13.8

XHMHYECKUE  OKCIICPUMEHTBHI,  WUIIOCTPUPYIONIUE  MPHU3HAKH
NPOTEKAHKS PEAKIMi MOHHOTO OOMEHA; Ka4eCTBCHHBIC PEaKIIMHM Ha
NPHUCYTCTBYIONIME B BOJHBIX PacTBOpPax HOHBI: XJIOPHI-, OPOMHM/I-,
wonua-, cyiaedar-, docdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCU-MOHBI, KATUOHBI AMMOHMSI, MarHus, KaJbllHsl, aJIFOMUHUS,
xenesa (2+) u xenesa (3+), menu (2+), TMHKA

14

YMmeunue:

14.1

NPEJICTABIATh PE3YNbTaThl JKCIIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeNbCTB, TpaUKOB W TAOMUI[ W BBISIBISTH SMIHUPUUYECKUE
3aKOHOMEPHOCTH

14.2

yCTaHABJIMBATh CBSI3M  MEXAY  PEajbHO Ha0JII01aeMbIMU
XUMHUYECKUMU SIBJICHUSIMU U IIPOLIECCAMU, IPOUCXOIAIIMMHA B MaKpO-
U MUKPOMHPE, OOBSICHATh MPUYNHBI MHOTOOOPa3Hs BEIIECTB

HepequL IJIEMECHTOB COACPKAaHUA, IPOBEPHACMBIX HA OCHOBHOM IoCyaJapCTBCHHOM

IK3aMEHe 10 XUMHUH

Kon [IpoBepsieMblli 3IEMEHT COAEPHKAHUS

1 [IepBoHaYanbHBIE XUMUYECKUE IOHATUSA
11 Yuctelie BemecTBa U cMecu. CriocoObl pa3iesieHus: cMecei
1.2

ATOMBI U MOJICKYJIBL. Xumuyeckue d3yieMeHTbl. CHMBOJIBI XMMHUYECKUX

OJICMCHTOB. HpOCTBIC H CJIOXXHBIC BCIICCTBA.
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1.3

Xumuueckass ¢dopmyna. BaaeHTHOCTP aTOMOB XHMMHYECKHUX DJIEMEHTOB.
CreneHp OKUCIICHUSA

1.4

3aKOH MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENILHAs aToOMHAas Macca.
OTHOCHUTENILHAS MOJICKYJIsIpHass Macca. MaccoBass 107 XHMHYECKOI'O
DJIEMCHTA B COCAUHCHUHN

1.5

KonunuectBo BemectBa. Moabs. MonsipHast Macca. MoJisipHbIi 00BbEM Ta30B.
B3anmoCBs3b KOMUECTBA, MACChl U YMCIIA CTPYKTYPHBIX €IMHUIL BELIECTBA

1.6

dus3nyeckre U XUMHUYECKHUE SIBJICHUSA. XUMHUYECKas peaknuyAa 1 €€ IIPU3HAKU.
3aKoH COXpaHCHHUA MACChI BCIIICCTB. XHUMHUYECKUEC YpPaBHCHUA

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucTeMa XUMUYECKUX JIEMEHTOB
J.N. Menneneea. CTpoeHUE aTOMOB

2.1

Ilepuoanueckuii 3axoH. [lepuoanyeckas cucreMa XUMUYECKHX JIEMEHTOB
JI.. Menneneesa. Ilepronbl u rpynnbl. @PU3HUYECKUN CMBICI MOPSAKOBOTO
HOMEpPa, HOMEPOB MEPUO/IA U IPYIIILI HIEMEHTA

2.2

Ctpoenne artomoB. CocTaB aTOMHBIX snuep. W3oTombl. DIJIEKTPOHBI.
CtpoeHne »SJEKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20 XUMHYECKUX
anemeHTOB [lepunoanueckoit cuctemsl .M. Menneneena

2.3

3aKOHOMEPHOCTH B W3MEHEHHHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX
TpeX MEPUOJ0B, KaJlUsl, Kaablus (paguyca aTOMOB,
ANEKTPOOTPULIATEIBHOCTH, METAINIMYECKUX U HEMETAIUIMYECKUX CBOWCTB) U
UX COEIMHEHUHN B COOTBETCTBUU C MOJIOKEHUEM DIJIEMEHTOB B

HepHOI[H‘IeCKOﬁ CUCTCMC U CTPOCHHUCM HUX aTOMOB

Ctpoenue BeliecTa

3.1

Xumunueckass cBsA3b. KoBasneHTHast (mojisipHass W HENOJSIPHAsA) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

MeTtammnyeckas CBSI3b

3.2

Tumnbel KpUCTAUIMYECKUX PENIeTOK (aTOMHAas, WOHHAs, METajuIndecKasi),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPHUCTAJIMYECKOW PEIICTKH U
BUJa XUMHUYECKOU CBSI3HU

Baxueimune npeacTaBUTeNM HEOPraHUYECKUX BellecTB. Hemetamuibsl m nx
coeanHeHnsa. MeTajuibl U UX COeIUHEHUS
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4.1

Knaccudukanus n HOMEHKIATypa HEOPTaHUICCKUX COCITMHCHUIA: OKCHIOB
(coneobpazyroue: OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecoJeo0pasyrolue; OCHOBaHWH (IEeJI0YM U HEepacTBOPHMBIE OCHOBaHU);
KUCJIOT (KUCIOpOACOAepX)aIue W OECKUCIOPOIHBIC, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIC); COJIeH (CPEIHUX U KUCIBIX)

4.2

OU3UUEeCKUEe W XUMHYECKHE CBOWMCTBA IMPOCTBIX BEIIECTB-HEMETAIIIOB:
BOJIOpO/a, XJIOpa, KUCIOpOoa, CEphl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyeckre 1 XUMHUUECKHUE CBOMCTBA MPOCTHIX BCIICCTB-MCTAJIJIOB: JINTHUA,
HaTpu:A, Kajdusd, Maraus U KaJdblusd, aJIOMUHUA, KCJIC3a.

BHGKTpOXI/IMI/I‘IeCKI/Iﬁ paa Hal’IpH)KeHI/Iﬁ MCTaJJIOB

4.4

dusznueckue )51 XUMHUUYCCKHUC CBOMCTBA BOJOPOAHBIX COG)II/IHCHI/Iﬁ

HCMCTAJIJIOB: XJIOPOBOAOpOAA, CCPpOBOAOPOAA, aMMHUAKA

4.5

dusndeckre 1 XUMHUYECKHE CBOWCTBA OKCHIOB HeMeTaioB: cepsl (1V, VI),
azora (11, IV, V), docdopa (I, V), yraepona (1, IV), kpemuus (1V).
[TomyueHne OKCUI0B HEMETAIIJIOB

4.6

Xumuueckue cBoictBa okcuaoB: MetamuioB |A — A rpynn, uuaka, meau
(I u xxenesa (11, 11). [TonyuyeHne OKCHI0B METALIOB

4.7

XHWMHUYECKHE CBOWCTBA OCHOBaHMH H aM(pOTEPHBIX THIPOKCHIIOB (Ha
npuMepe THUIPOKCHIOB aJlOMHUHUA, Kejeza, UuHKa). llomydyeHue
OCHOBaHUN U aM(POTEPHBIX THIPOKCUIOB

4.8

OO0ume XUMHYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJOPOIHOM,
CEPOBOJIOPOTHOM, CEPHUCTOM, CEPHOMU, a30THOMU, HOoCHOPHOH, KPEMHHEBOH,
yroiapHOoM. OcoOble XUMHUYECKUE CBOMCTBA KOHILIEHTPHUPOBAHHOW CEPHOU U
a30THOM KUCIOT. [lomyuenne kucior

4.9

OO6mume XuMUYeCKre CBOMCTBA cpeHuX couieid. [lomyuenue coneit

4.10

[Tonyuenue, coOupanue, pacro3HaBaHUE BOJOPOJA, KUCIOPOJa, aMMHUAKa,
YTIIEKUCIIOro Ta3a B labopaTopuu

4.11

[Tonyyenne ammuaka, CEpHOM M a30THOM KHUCJIOT B MPOMBIIIJIEHHOCTH.
OO6mme crmocoOb! OTyYeHUS METAJIOB

4.12

I'eneTnueckas CBA3b MCXKOY KiIaCCaMH HCOPraHNMYCCKHUX COCI[I/IHGHI/Iﬁ

XUMHYECKUE pEeaKIuu
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5.1

Knaccudukanus XuMUYECKUX peakUuMid MO pa3Iu4yHbIM IPU3HAKAM: I10
YUCIYy W COCTaBYy YYAaCTBYIOIIMX B PEAKIHMHM BEIIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTETIEHEN OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB

5.2

TemnoBoit 3PGEeKT XUMUYECKON peaKkuu, TePMOXMMHUYECKUE YpPABHEHHS.
DK30- ¥ S3HAOTEPMHUUECKNE PEAKIIUU. TEPMOXUMHUYECKHE YPAaBHEHUS

5.3

OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC peaKnuun. Oxucnurenu n
BOCCTAHOBUTCIIN. Hpoueccm OKHCJICHHUA U BOCCTAaHOBJICHMUA. 9JI€KTpOHHBII>'I
OaJlaHC OKMCIIMTEIIHbHO-BOCCTAHOBUTEIILHOM pPCaKknnunu

5.4

TeOpI/ISI BHCKTPOHHTHHCCKOﬁ JAUCCoOMalu. KaTI/IOHBI, AHHWOHBI.
BHGKTpOJII/ITBI N HCIJICKTPOJIUTHI. CusbHbIE U clia0ObIe QJICKTPOJINTHI.

CreneHp quccoMaIiU

5.5

PeaKIII/II/I MOHHOro oOMeHa. YcCJIOBUS IMPOTCKAHUA peaKIlI/Iﬁ HMOHHOTI'O
O6M€Ha, ITOJIHBIC 1 COKPAIICHHBIC NOHHBIC YPABHCHUA peaKIlI/Iﬁ

XuMUs U OKpYKarolas cpeaa

6.1

B€HIGCTBa H MaTcpualibl B HOBCGHHGBHOﬁ ’)KM3HM 4YelloBeKa. be3zomacHoe
HCIIOJB30BaHUC BCUICCTB U XUMHNUYCCKHUX pCaKHHﬁ B J'Ia60paTOpI/II/I 151 6I>ITy.
HepBa;I IMOMOIIb IIPpU XUMHYCCKHUX OXKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsA3HEHUE OKpyKawuen cpenbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE TIOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €0 MPeI0TBPAICHHUS
IIpenenbHas nonyctumas koHueHTparusa BemectB (I1JIK). Pons xumuu B
PEIICHUH HKOJOTHYECKUX IMpobieM. YcuieHue mnapHUKoBoro sddexra,
pa3pylIeHue 030HOBOTO CJIOA

6.3

[Tpumenenue cepsl, a30Ta, hocdopa, yriepoaa, KpeMHHUS U UX COSTUHEHUI
B OBITYy, MEIUIIMHE, TPOMBIIUIEHHOCTH M CEJIbCKOM  XO3SICTBE.
[IpumeHeHne METaIOB U CIJIaBOB (CTalb, YyT'YH, MIOPATIOMUHUNA, OpOH32)
B OBITY W MPOMBINUICHHOCTH WX coenuHeHuid. [loHsTHE O KOppO3MHU
METaJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[IpuponHble UCTOYHHUKHU YIJIEBOAOPOAOB (yroyib, MPUPOJHBINA ra3, He(Th),
NPOYKTHI UX TIepepadO0TKu (OCH3MH), UX POJIb B OBITY ¥ MPOMBINIJICHHOCTH

6.5

[lepBoHayanbHble TOHATHS 00 OpPraHUYECKHMX BEIIECTBAX KakK o
COCMHEHUAX yriepoaa (MeTaH, OTaH, OTWJCH, aleTWICH, JTaHOII,
TJIMIEPUH, YKCycHas KkucioTta). lloHsATHE O OHOJOTHMYECKH Ba)KHBIX
BEIIIECTBAX: KUpax, OCNKax, yrieBoAax — U UX POJIU B )KU3HU YETIOBEKa

PacueTnr:
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7.1 o popMyJiaM XUMUYECKUX COECITUHEHUN
1.2 Macchl (MaccoBOIi) JOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPAaBHEHUSM
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