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PaGouas mporpamma mno ydeOHOMY TmpeaMery «Xumus» (0a30BbIi YPOBEHbD)
(mpenMeTHas 001acTh «EcTeCTBEHHO-HAYYHBIC MPEIMETHI») BKIIOYACT MOSCHUTEIHHYIO
3aIMHICKY, COJAEPKaHNe OO0yUCHUS, TNIAHUPYEMbIE PE3YIbTaThl OCBOSHUS ITPOTPAMMBI 110
XUMUH, TEMaTHUECKOE MJIAHUPOBAHHUE.

[TosicHuTenbHass 3amucKa OTpa)kaeT OOIIME 1AM M 3ajladyd W3Y4YCHHs] XHMUH,
XapaKTEPUCTHKY TICUXOJOTHUECKUX TPEINOChUIOK K €€ H3YYEHUIO0 OOYJaroIIMMUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXke MOAXOAbl K OTOOpY colep:KaHus,
K OIPEICIICHUIO TUNIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue OOydeHMsI PACKpBIBAET  COJEpXkKATENbHbIC JIMHUU, KOTOPBIC
npeajiaratoTes sl 00s13aTeIbHOT0 U3YYeHHUSI B KaXJOM Kjlacce Ha YpOBHE OCHOBHOTO
obmero oopa3oBaHwsL.

[Inanupyemble pe3ynbTaTbl OCBOEHHUS MPOTPaAaMMbl 1O XHMHH BKIIIOYAIOT
JUYHOCTHBIE, METalpEAMETHBIC PE3yJbTaThl 3a BECh MEpUOA OOY4YEHUS Ha YpPOBHE
OCHOBHOI'O 0O0IIEro 00pa3oBaHMs, a TAKXKE MPEIMETHbIC TOCTHUXKEHUSI 00ydaromerocs
3a KaXIbli ToJ1 00y4eHUsI.

IMNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBIJIEHA
Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOMN
porpaMmMbl OCHOBHOTO 001Iero oOpa3zoBaHus, mpencraBieHHbix B OI'OC OO0O,
a TaKkKe Ha OCHOBE (QeAepalibHOM paboueil MporpaMMbl BOCIHUTAHHUS U C Y4ETOM
KOHIICTIIIUMA TPEeNoJaBaHusl y4eOHOro mpeaMera «XUMHUS» B 00pa30BaTEIbHBIX
opranusauusx Poccuiickon @enepannu.

[Iporpamma o xumMum Aa€T NPeICTABIECHUE O LENIX, 00IIel cTpaTeru o0y4eHus,
BOCIUTAHUA W  Pa3BUTHS  OOydYaroIMXCs  CpPEACTBAaMH  Y4eOHOTO  IpeaMmerTa,
yCTaHaBIMBAaeT  00s3aTEIbHOE  NPEIMETHOE  COAepXaHue,  MpedycMaTpUBaeT
pacrpeielieHre €ro 1o KjiaccaM U CTPYKTYpUPOBAHUE MO pa3ziesiaM U TeMaM NporpaMMbl
M0 XUMHUHU, ONpeNeNsieT KOJMYECTBEHHbIE M KAueCTBEHHBIC XapaKTEPUCTUKH
CoZIepKaHUsl, PEKOMEHAYEMYIO TOCIIEIOBAaTEIbHOCTh H3YYEHUS XUMHUU C YUYETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Yy4eOHOro mpoiiecca,
BO3pAacTHBIX OCOOEHHOCTEH O0O0ydYaromMXCs, ONpeAessieT BO3MOXKHOCTH  IpeaMeTa
JUIS peayin3allui TpeOOBAHUM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 0Opa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, a TakkKe TpeOoBaHUMN
K pe3ysibTaraM OOy4YeHHUs XMMHUHU Ha YPOBHE IeJiel M3y4eHHs MpeaMeTa M OCHOBHBIX
BUJIOB YUEOHO-TI03HABATENILHON JIESITEIIbHOCTH 00YUYaroIIerocsi o OCBOCHHUIO Y4EOHOIO
coJiepKaHusl.



3HaHWE XHMHMHM CIYKUT OCHOBOM Uil (OPMUPOBAHUS  MHPOBO33PEHUS
oOyJaromerocsi, €ro MpeACTaBICHUA O MAaTePUAIBHOM €IUHCTBE MHpPa, BAXHYIO POJb
UrpaioT (GopMHupyeMble XUMHUEH TPECTABICHUS O B3aUMOIPEBPAILICHUSX SHEPTrUU
U 00 HBOJIOLMM BEIIECTB B MPUPOAE, O MYTAX pEIICHUs TJI00AIbHBIX MpodIeM
YCTOMYMBOIO pPa3BUTHUSI YEJIOBEYECTBA — CBIPBEBOM, JHEPIETHUYECKOM, NHUIIEBON
¥ DKOJIOTUYECKOM O€30MacHOCTH, MPOOJIeM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaau3alluid BO3MOXKHOCTEW ISl camMOpa3BUTUS U (HOPMUPOBAHMS
KYJIBTYpbI JINYHOCTH, €€ 0011el U (PyHKIIMOHATBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHpPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOy4aroluxcsi,  HAaBBIKOB  HUX  CAMOCTOATEIbHOW  Y4YeOHOM  N1€ATENbHOCTH,
DKCIIEPUMEHTAJIbHBIX W HUCCIENOBAaTEIbCKUX  yYMEHHWH, HEOOXOAMUMBIX  Kak
B TIOBCETHEBHOM JKM3HU, TaK U B IPO(ECCUOHATIBHON e TENIbHOCTH;

3HaKOMUT CO CHEIU(PHUKON HAYYHOT'O MBIIIICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IUIAAa HA E€OUHCTBO NPUPOABI W YEIOBEKA, SBIIIETCS OTBETCTBEHHBIM JTallOM
B (POPMUPOBAHUU €CTECTBEHHOHAYUYHON rpaMOTHOCTH 00Y4arOIINUXCS;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHHSI K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B dKOJIOrMUYECKOe 0Opa3oBaHHE
00yUarommMxcs.

JlanHble HampaBieHUsT B OOyYEHHMUM XHUMHUU OOECIEUYMBAIOTCS CHELUPHUKOM
CoJIepKaHusl yueOHOTro MpeAMETa, KOTOPBIN ABIISETCS NMEAArOrnYeCKy aJaTHPOBAHHBIM
OTpakeHueM 0a30BOM HAYKU XMMHH HA ONPENEIEHHOM JTarne €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO oOOHIEr0 0O0pa30BaHHUS OPHUEHTUPOBAH
Ha OCBOEHME OOYyYarOUIMMHUCA CHCTEMbl IEPBOHAYAIBHBIX MOHSITHI XHMHH, OCHOB
HEOPTaHUYECKOM XMMHWHU U HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX MOHATHM OPTraHUYECKON
XUMHH.

CtpykTypa colepKaHUsi NpPOrpaMMbl MO XUMHH C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 noaxona K € nzyuennro. CoaepkaHue CKIIAIbIBAECTCS U3 CUCTEMBI TIOHATHN
0 XMMHMYECKOM JJIEMEHTE U BEIIECTBE M CUCTEMBI NOHATUNA O XHMHYECKOU PEaKLMH.
O0e 3Tu cucTeMbl CTPYKTYPHO OPraHU30BaHbl IO MPUHUUITY [OCIEI0BATEIbHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHSL:

ATOMHOMOJIEKYJISIPHOI'O YUYE€HMS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

[Tepnoanueckoro 3axkona JI.1. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XMMUHU;

YYEHUS O CTPOCHHH aTOMa U XUMUYECKOU CBS3H;

MIPEACTABICHUH 00 IIEKTPOIUTUIECKON TUCCOIMAIIMN BEIIECTB B paCTBOPaX.
TeopeTnueckue 3HaHUSI PACCMATPUBAIOTCSI HA OCHOBE SMIIUPUUYECKHU MOTYYEHHBIX U

OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS K JIPYyTrOMY,
BBITIONIHSAST (YHKIIMM OOBSICHEHHS W TIPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS U
BO3MOYKHOCTEM MPAKTUUYECKOTO MPUMEHECHUS U MOJYYEHUS U3y4YaeMbIX BEILIECTB.



OcBoeHMe nporpamMmsl 10 XMMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
0 XMMHWYECKOW COCTAaBJAIOIIEM HAay4YHOM KApTHHBI MHUPa B JIOTHKE €€ CHCTEMHOM
IPUPO/BI, IEHHOCTHOI'O OTHOIIECHHS K HAYYHOMY 3HAHHUIO U METOJIaM [TO3HAHUSI B HAYKE.
N3ydyeHne XuMuM IPOUCXOANT C MPUBJICUECHUEM 3HAHUN U3 paHEE U3YUEHHBIX YUEOHBIX
npeameToB: «Okpyxatromuii Mup», «buosorus. 5—7 kmaccb» u «dusuka. 7 Kiaacey.

[Ipy u3yyeHun XUMHUU MPOUCXOIUT (HOPMUPOBAHHME 3HAHUM OCHOB XMMHYECKOM
HayKM KakK OOJaCTM COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTHUYECKON EeATEIbHOCTH
YeJIOBEKa M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajada ydeOHOTO
npeaMeTa COCTOMT B (POPMUPOBAHHMU CUCTEMBl XMMHYECKMX 3HAHMNA — Ba)KHEMIIUX
($akToOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX MOJOKEHUH, JAOCTYMHBIX 00O0OIICHUN
MHUPOBO33pEHUYECKOTO XapaKTepa, s3blka HAayKd, B NMPUOOLICHUHM K HAyYHBIM METO/aM
NO3HaHWS MpPU M3YyUYEHUU BEIIECTB W XUMHUYECKUX peakuuid, B (OpPMHUPOBaAHUU
Y Pa3BUTHM IO3HABATENIbHBIX YMEHUM M MX NMPUMEHEHHH B Y4YEOHO-IIO3HABATEIbHOMN
U y4yeOHO-UCCIIEOBATENbCKON  JESITENbHOCTH, OCBOCHHUU IMpaBuil  0€30IacHOro
oOpalnieHus ¢ BeUIeCTBaMU B TOBCEIHEBHOM KU3HHU.

[Ipy u3yyeHUM XMMHUM Ha YPOBHE OCHOBHOTO OOHIEro oOpa3oBaHMs BaXKHOE
3HaYeHUE NMPUOOPENN TaKue 1, KaK:

(dopmHpoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOM
K C€aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbBHOMY HPHUHITHIO PEIICHUH,
CIIOCOOHOM a/1alTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HHU;

HaIpaBJIE€HHOCTh OOYYEHHMs Ha CHCTEMaTH4YeCKOoe MNpUOOIIEeHHE O0ydaroluXxcs
K CaMOCTOATEJIBHON IT03HABATEJIBHON NEATEIBHOCTH, HAayYHBIM METOJaM II03HAHMS,
(bopMHPYIOIIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMHH;

oOecreueHre ycioBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUI0 00YJYatOUIMMHUCS ONbITA
pPa3HOOOpa3HOW JEeATENbHOCTH, MO3HAHWA W CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINN ), UMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE ISl PA3JINYHBIX BUJIOB
NEATEIbHOCTH;

dbopmupoBanue 001IeH (PYHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOUW T'PAMOTHOCTH,
B TOM YHCJI€ YMEHUH OOBACHATDH U OLIEHUBATH SIBJICHUS OKPY’KAIOILEr0 MUPA, UCHIOJIb3Ys
3HAHMS U ONBIT, MOJYYECHHbIE NPHU WU3YYEHUU XHUMHUH, MPUMEHSATHh WX IPU PELICHUU
npo0seM B OBCEAHEBHOM KU3HU U TPYAOBOU EATEIbHOCTH;

(¢opMupoBaHue y oOOydarolUXcsi T'yYMaHUCTHMYECKHUX OTHOIIECHUN, MOHMMAHUS
LHEHHOCTH XUMHUYECKHUX 3HAHUU [JI1 BBIPAOOTKH SKOJOTMYECKH IIEIeCO00pa3HOro
NOBENICHUS B OBITY U TPYJOBOW AEATEILHOCTU B LEISIX COXPAHEHUS! CBOETO 3710POBbs U
OKPY’KaroIIEW IPUPOTHON CPEeIbl;

pa3BUTHE MOTHBAIMM K OOy4YEHHIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIIO
¥ CaMOBOCTIIMTaHUIO HA OCHOBE YCBOEHHUS 00III€UEI0BEUYECKUX LIEHHOCTEN, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY NMPpOdUIIS U HAIPaBICHHOCTH JadbHENIero o0y4eHusl.

Ob6miee umciao yacoB Juisi u3ydeHuss xumun — 136 vacoB:B 8 kitacce — 68 acos
(2 yaca B Heneno), B 9 kinacce — 68 yacos (2 4yaca B HEEIIO).



JIJist KaKJI0T0 Kjlacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOKET
OBITh CIIOJIF30BAHO YYACTHUKAMHU 00pa30BaTEIbHOIO MpoIiecca B LEIX (HOPMUPOBAHUS
BapUATHUBHOMN COCTAaBIISIONICH COIEpKaHUsI KOHKPETHOU paboueit mporpammel. [Ipu aTom
oOs3aTenbHas (MHBapUAHTHAsl) YacThb COJAEpPXKAHUS TNPEIMETa, YCTaHOBJIEHHAs
npuUMepHO pabodeii mporpaMMoil, U Bpemsi, OTBOJAUMOE Ha €€ U3y4eHue, JOJKHBI ObITh
COXPAHEHBI MOJTHOCTHIO.



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajbHbIE XUMHYECKHE IOHATHUS

[Ipeamet xumun. Posib XUMUU B )KM3HU YEJIOBEKa. XMMHUS B CUCTEME HayK. Terna u
BeriecTBa. OU3nUecKre CBOMCTBA BElIeCTB. ATperatnoe coctosiuue BeuecTs. [lonsTue
0 METOJax IO3HaHWs B XWMHH. YucThle BemiectBa U cmecu. CrocoObl pasjieneHus
CMecCeH.

ATOMBI 1 MOJIEKYJIbI. XUMUYECKUE 3JIeMEHThl. CHMBOJIBI XUMUUYECKUX 2JIEMEHTOB.
[IpocThle U coXKHbBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckasi ¢opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHX 3JIEMEHTOB. 3aKOH
IOCTOSTHCTBA cocTaBa BemllecTB. OTHOCUTeNbHas aroMmHas Macca. OTHOCHUTEIbHAs
MOJIEKYJIsIpHast Macca. MaccoBasi 10JI1 XUMHYECKOTO 3JIEMEHTA B COSMHECHUN.

KonunuectBo BemectBa. Moinb. MossipHas macca. B3aumMocBsi3b KoJIndecTBa, Macchl
U 4YHCla CTPYKTYPHBIX €AMHHUIl BemecTBa. Pacu€rel mo ¢opmyinaM XHUMHUYECKHUX
COEINHCHUM.

duznyeckue 1 XUMUYECKHE SIBICHUS. XUMUYECKas peakius 1 e€ Mpu3Haku. 3aKOH
COXpaHEHHUs Macchl BEIIECTB. XUMHUeckue ypaBHeHus. Kiaccupukanus XMMHUECKUX
peakiui (CoeIMHEHUsI, Pa3JI0KECHUS, 3aMEIICHUsI, 0OMEHA).

Xumuyeckuii 5KCnepumenm:

3HAKOMCTBO C XHWMHUYECKOW TMOCYAOW, MpaBUjiaMud paboThl B jabopaTopuu u
npuémMamMu oOpalleHuss ¢ J1abopaTopHBIM OOOPYJOBAaHUEM, HM3YyUYECHHUE U OIMCAHUE
(bu3nYeCKNX CBOMCTB O0Opa3IlOB HEOPTaHUUECKUX BEIIECTB, HAOMIOICHUE (PU3UUECKUX
(1aBieHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUTICHUE U KOHACHCALIUS
BOJbI) U XUMHUYECKMX (TOpPEHHE CBEYHM, TMPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICUCTBUE Mella C KUCIOTOW) SIBJICHWH, HAOJIIOIEHHE W OMHCaHUE MPU3HAKOB
MPOTEKAHHUSI XMMHYECKHUX peaKuuid (pa3ioKeHWe caxapa, B3ahuMOJICHCTBUE CEPHOM
KHUCJIOTBI C XJIOpUAOM Oapus, pasnokenue ruapokcuaa memu (1) mpu HarpeBanuw,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM conu menu (II), mzydenne cnoco0oB pazneneHus
cMecel (c TOMOINIBI0O MarHuta, (QUIbTpOBaHUE, BbIIAPUBAHUE, JUCTUILISALINS,
xpomatorpadusi), IpOBEJACHUE OYUCTKUA MOBAPEHHOM COJIM, HAOMIOJCHUE U ONMUCAHUE
pe3yJbTaTOB MPOBEJACHUS ONbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MacCChl,
CO3J]aHuE MOJIeTIel MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxHellline npeacTaBUTE/IM HEOPraHUYECKHUX BelIeCTB

Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa. Kucinopoa — 3eMeHT U IpocToe BEMIECTBO.
Haxoxaenue kucimopoaa B mpupoje, GU3NYECKue M XMMHUYECKHE CBOMCTBA (pEaKIUH
ropenuns). Okcunpl. [lpumenenue kucnopoma. CrnocoObl TONYYEHHS KHCIOPOIA
B JIabopaTopuy W TMPOMBINUICHHOCTH. KpyroBopoT kwucioponga B mpupoxae. O30H —
aJUIOTpOMHAsE MOIU(UKALIMS KUCIOPOa.



TeroBoit 3pPexkT XMMHUUYECKOW peakiuH, TEPMOXUMHUYECKHUE YPaBHEHHUS, K30-
U DHIOTEPMUYECKHE peakuuH. TOIUIMBO: Yrojlb M METaH. 3arpsA3HCHHE BO31yXa,
YCWJICHHE MapHUKOBOTO 3 PeKTa, pazpylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT m mpocroe BemecTtBo. HaxoxkneHne Bomopona B IIpUpPOIE,
bu3znueckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI noiyueHus. Kuciorel u
COJIH.

MonsipHbiii 00bEM ra3oB. PacuéTsl 10 XUMUUECKUM YPaBHCHHSIM.

dusnueckne cBoMCTBA BoAbl. Bona kak pactsopurens. PactBopsl. Hacslmennsie u
HEHACBILIEHHBIE PAacTBOPBI. PacTBOpUMOCTH BemecTB B Boae. MaccoBasi 101l BEIIECTBA
B pacTBOpe. XUMHUUYECKHE CBOMCTBa BOAbl. OcHOBaHUs. Poibp pacTBOpoB B mpuUpoiAe U
B JKM3HM 4yesoBeka. KpyroBopoT Bojibl B ipupoie. 3arpsa3HeHre NPUpOAHbIX BoI. OXpaHa
Y OYMCTKA IMPUPOJHBIX BO.

Knaccupukanuus Heopranumueckux coenuHeHuil. Oxcuabl.  Knaccudukanuys
OKCH/IOB: coJieoOpa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, aM@oTepHbIE) u
HeconeoOpasyromue. Homenkinarypa okcuaoB. @U3ndyeckue U XMMUYECKUE CBOMCTBA
okcuIo0B. [lonyuenne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHUI: IETOYH U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuil. @PU3MYECKME W XHWMHUYECKHUE CBOWCTBA OCHOBAHWM.
[TomydyeHnrne OCHOBaHMIA.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. Puznyeckue Hu
XAMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOCcTH MeTaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coieil. ®Duznueckue W XHMHYECKHE CBOWCTBA COJICH.
[TonyueHue conen.

I'eneTnueckas CBSI3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeJeiCHUEe COACPKAHUSI KHUCJIOpoAa B BO3AyXe, IOJIydeHHUE,
coOupanue, pacro3HaBaHWE€ ¢ HM3YYEHHE CBOMCTB KHUCIOPOJa, HaOJIIOACHHE
B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUSI BOBHUKHOBEHUS M MPEKpaIieHUs
ropenusi (Toskapa), O3HAKOMJICHHE C OOpa3laMu OKCHJOB M OIHMCAHUE WX CBOMCTB,
MoJIy4eHHe, coOMpaHue, pacro3HaBaHWE M W3YYEHHE CBOWCTB BOjOpoja (ropeHue),
B3auMojeiicTBue Bojgopoaa ¢ okcuaoM wmeaw  (II)  (BO3MOXKHO —HCITOJIB30BaHHE
BUJICOMAaTEPUAJIOB), HAOIIOIEHNE 00PA3IIOB BEIIECTB KOJIMUECTBOM 1 MoIIb, HccienoBaHue
0COOCHHOCTEH PacTBOPEHUs BEIIECTB C PA3IMYHONU PACTBOPUMOCTBHIO, MPUTOTOBJICHUE
pPacTBOPOB C ONPEAETEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BEILIECTBA, B3AMMOICVCTBUE
BOJAbl C MeTaulaMu (HaTpueM U KajiblueM) (BO3MOXHO  HCIIOJb30BaHUE
BHUJICOMATEPUAIIOB), HCCIIEIOBaHKE OOPa3IOB HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, HA0JTIOIEHUE N3MEHEHUS OKPACKHA HHIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUEH,
u3ydeHnue B3aumojeicTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT
C MeTajUulaMM, peaklui HEUTpaau3alrH, MOJYyYeHUE HEPaCTBOPUMBIX OCHOBAHUM,



BBITECHEHUE OJTHOTO METAJIa APYTUM U3 pacTBOpa COJIM, PEILIEHUE DKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «Baxnenmme Kiraccsl HEOPraHMYECKUX COCIUHEHUI.

Ilepuoguyecknii 3akon u Ilepuoamyeckass cucreMa XHMHYECKHX 3JI€MEHTOB
JA.N. MengeneeBa. CtpoeHne aroMoB. XuMHYeCKasi CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBHUTE/IbHbIC PEaKIHHU

[lepBble MONBITKH KIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O rpynmnax
CXOJHBIX JIEMEHTOB (ILEJI0YHBIE U IIE€JIOYHO3EMENIbHBIE METAJIIbI, FAJIOT€Hbl, UHEPTHBIE
rassl). DJI€MEHTbI, KOTOpbIE 00pa3yoT aM(pOTEPHbIE OKCUIBI U TUAPOKCUBI.

Ilepnonnueckuii 3akoH. Ilepuommyeckas cHcTeMa  XUMHUYECKHX  DJIEMEHTOB
J.U. MenneneeBa. Kopotkonepruoanas u jiuHHonepuoanas ¢opmel [lepuognueckoit
cucTteMbl XuMu4deckux annemeHToB [[.M. Menneneesa. [lepuons! u rpynmsl. @usndeckuit
CMBICJI ITOPSIIKOBOTO HOMEPa, HOMEPOB IIEPUOJA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX suep. M3oromel. Onektponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB IepBbIX 20 XUMHUUECKHX 3JeMeHTOB [lepnonnyeckoit
cucrembl J[.M. Menneneea. XapakTepucTUKa XHMHUYECKOrO JJIEMEHTAa IO €ro
nonoxxeHuto B [lepuoanueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMsI paadyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUNINYECKUX CBOMCTB IO IPYIIIIaM U IIEPUOJIAM.

3nauenue [leproanueckoro 3akoHa u Ileprognueckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB JUUISl pa3BUTHA HayKU U NpakTuku. /.M. MenneneeB — yd€HbIN U TPaXKIaHVH.

Xumnyeckass cBsizb. KoBasieHTHast (mOJsipHas M HENOJISIpHAsl)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAsI CBSI3b.

Crenenp okucnenuss. OKHCIHTEIBHOBOCCTAHOBUTENBHBIE peakuuu. lIpomeccsr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii 5Kcnepumenm:

u3ydeHue oOpa3llioB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJCHCTBUE
TUAPOKCUJA IMHKA C pacTBOpaMHM KHUCJIOT U IIEJ0YeH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
peaKIuy pasyIoKEHUsI, COCTUHCHUS).

Mesicnpeomemuvie ces3u

Peanmuzanus MeXNpeaMETHBIX CBS3ed TpW HM3YyYEeHWW XHMHHM B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHOHAYYHBIX MOHSATHM, TaK
W TIOHSITHH, SBJISIONIUXCS CHCTEMHBIMM JJISI OTACIbHBIX MPEAMETOB €CTECTBEHHO-
HAaY4YHOTO ITUKJIA.

OO6mue ecTecTBEeHHOHAYUYHbIC TTOHSATUS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHUsl, 3aKOH,
aHaJgu3, CHHTE3, KIacCU(pUKAIUI, IePUOINIHOCTh, HAOIIOJICHHE, OSKCIICPUMEHT,
MO/JICTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepusi, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, WU30TOIIbI,
PaJIMOAKTUBHOCTh, MOJIEKYJA, JJEKTPUUECKUN 3apsifl, BEIIECTBO, TEIO0, 00BEM,



arperaTHoe COCTOSHHE BEIECTBA, ra3, PU3NYCCKUE BEIWYHMHBI, SAMHHIIBI U3MEpPEHUS,
KOCMOC, TUTAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE TOPO/bI, MOJIE3HBIE
UCKOTIaeMble, TOTUTUBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M1 XMMHUYeCKas peaKkus

[lepuonnueckunii 3akoH. llepmoanueckass cucTEMa XHMMHYECKHX  DAJIEMEHTOB
J.. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KAIWS, KAJIBLUSA U UX COCOUHEHUM
B COOTBETCTBHUHU C IOJIOKEHUEM JIEMEHTOB B [lepruoanueckon cucTeMe U CTPOEHHUEM UX
aTOMOB.

CrpoeHue BeniecTBa: BUJAbl XUMUYECKON CBSI3U. THIIBI KPUCTATNIMUYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOM PEMETKM W BHUIA
XAMHUYECKOMN CBSI3H.

Knaccudukanuss u HOMEHKJIATypa HEOPTraHMYECKHUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COCIUHEHHUM,
IE€HETUYECKAas CBS3b HEOPraHMYECKUX BEILECTB.

Knaccudukanuss  XUMUYECKMX ~ peakiui 10  pa3iu4yHbiM  IPU3HAKaAM
(1O 4YMCITy M COCTaBY Y4YacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(P(DEKTy,
0 M3MEHECHMIO CTETCHEW OKHUCJICHHMS XMMHYECKHX DJIEMEHTOB, IO OOpPaTUMOCTH,
M0 y4YacTHIO KaTajau3atopa). DK30- U SHJIOTEPMUUYECKUE PEAKIMU, TEPMOXUMHUYECKUE
YPaBHEHHUS.

[TonsitTue o ckopoctu xumuueckou peakiuu. [lonstne 00 o0OpaTUMBIX U
HEOOPATUMBIX XUMHYECKUX peakiusix. [IoHsATHE O TOMOTE€HHBIX U TE€TEPOTrEeHHBIX
peakumsax. Ilonsatne o  karammsze. [loHsTHE O  XMMHUYECKOM  PaBHOBECHHU.
@aKTOpBI, BIUSAIOIIAE HA CKOPOCTh XUMUYECKON PEAKLIMU U MOJIOKEHUE XUMUYECKOTO
paBHOBECHS.

OKUCANTETEHO-BOCCTAHOBUTENIBHBIC peaKkuuu, AIIEKTPOHHBIN OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENBbHOM peakuun. CocTaBlIeHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUH C UCIOIH30BAHUEM METO/Ia AIIEKTPOHHOTO OaaHca.

Teopust 3NEKTPOJUTHUUECKON AUCCOUUALUU. IDIEKTPOJUTHI U HEDICKTPOJIUTHI.
Katnonbl, aHuWOHBI. MexaHW3M JUCCOLMALMM BEUWIECTB C PA3JIMYHBIMU BHUJIAMU
XuMHUueckoi cBs3u. Ctenenb auccounanu. CUIbHBIE U CJIa0bIe DJIEKTPOJIUTHI.

Peakuuu woHHOro oOMmeHa. YCIOBUS MPOTEKaHUs pEaKIui HWOHHOIO OOMEHa,
MOJIHBIE ¥ COKpAIEHHbBIE HMOHHBIE ypaBHEHUs peakinii. CBOKWCTBA KUCIOT, OCHOBAHUI U
COJIeH B CBETE MPENCTaBICHUN 00 AIEKTPOIUTHIECKON muccormaruu. KayecTBeHHBIE
peakunu Ha HOHBL. [loHsTHE O TMOPONIU3E COJIEH.
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Xumuueckuii SKCnepuUMenm:

O3HAKOMJICHHE C MOJCIIAMHA KPHUCTAUIMYECKUX  PEHIETOK HEOPTraHUYEeCKHUX
BEII[ECTB — METAJUIOB U HEMETAIOB (TpaduTa M aiMasa), CJIOKHBIX BEIIECTB (XJIopuaa
HATpUs), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIMU OT BO3JACUCTBUSA
pa3nUYHBIX (PAKTOPOB, HCCIEAOBAHUE JIIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
npolecca AUCCOIMAIMU KUCIIOT, MIeI04Ye U cojieil (BO3MOXKHO HCIOJIb30BaHUE BUJIEO
MaTepUajoB), IPOBEJACHHUE OMBITOB, MILTIOCTPUPYIOMINX MPU3HAKH MPOTCKAHUS PeaKIIHid
MOHHOTO 0OMeHa (0Opa3oBaHHE OCajKa, BbICIEHUE Ta3a, 00pa30BaHKUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOITUX TPUMEPHl OKUCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEaKIuii (TOpeHue,
peaKkiMu pa3joXKEHHsS, COCAUHCHHs), pACIO3HABAHHE HEOPTaHUYECKUX BEIIECTB
C TIOMOIITHI0 KAaY€CTBEHHBIX PEAKITUH Ha MOHBI, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a71a4.

HeMmeTaJiibl 1 X COeTUHEHUSA

OO611as xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIC
cTernieHu okucieHus. CTpoeHue u pU3n4ecKkue CBONCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB.
XYWMHUYECKHE CBOMCTBA Ha IMpuMepe xJjopa (B3aMMOJEHCTBHE C METalUlaMH,
HEMeTaJuIaMH, IeiaoyaMu). XiaopoBoaopo. CosiHast KUCIOTa, XUMUYECKHUE CBOMCTBA,
NOJIy4eHHe, IpUMEeHEeHHe. J(elicTBUe XJIopa M XJIOPOBOAOPO/ia Ha OPTaHU3M YEJIOBEKa.

Baxxnenmme XJI0puapl U UX HAXO0KAECHUE B IPUPOJIE.
O6mmas xapakrepucTtka 3aeMeHToB VIA-Tpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble CcTerneHu okucieHud. CTpoeHwe W (PU3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(PUKAIIMKA KUCIOPOJa U CEPHI.
XumMuueckue cBoiicTBa cepbl. CepoBOIOpO, CTpOEHUE, PU3UUECKUE U XUMUYECKHUE
cBoiicTBa. OKCUABI CEPhbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa,
dbu3nUeckue U XUMUYECKHUE CBOMCTBa (OOIIME KaK MPEACTaBUTENs Kiacca KHUCIOT U
cnenupuyeckre). XuMUYECKHE PeaKklnu, JIEXKAIIMe B OCHOBE MPOMBIIIJIEHHOTO crioco0a
NOJIy4eHUs cepHOUl KUCIOThI. [IpuMmeHenue cepHoil KUcioThl. CoJid CEpHOU KUCIIOTHI,
KaueCTBEHHAsl peakius Ha cyinbdaT-uoH. HaxoxneHue ceppl U €€ COCTMHEHHM
B Npupojie. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COSAUHEHUSIMUA CepPbl
(KUCIOTHBIE TOXK/IH, 3arPsI3HEHNE BO3/IyXa U BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAIIICHHUS.
OO01ast xapakTepucTuka 3aeMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTETICHH OKUCIEHUS. A30T, paclpOCTpaHEHHUE B IPUPOjIe, HU3UIECKUE U
XUMUYeCcKue cBoiicTBa. KpyroBopor a3ora B mpupone. AMMHUak, ero (usudeckue u
XUMHUYECKHE CBOMCTBA, MOydyeHue U npuMeHeHue. Conu aMMOHHUS, WX (PU3HYECKHE
Y XMMHUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakiiyis Ha MOHbI aMMOHMUSL.
A3O0THast KUCIOTa, €€ MmojyyeHue, GUu3nuecKue U XMMUYECKHe CBOMCTBA (0OlIue Kak
MpeACcTaBUTENs Kilacca KUCIOT U crnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX yAOOpeHud. XHUMHUECKOE 3arpsi3HCHUE
OKpYXalollel cpelibl COeAMHEHUSIMU a30Ta (KUCIIOTHBIE JOXK/IH, 3arps3HEHUE BO3/IyXa,
MMOYBHI U BOJIoEMOB). Docdop, amrorponHsie Moaudukanuu ¢ochopa, Gu3ndecKkue u
xumuueckue cBoiictBa. Okcun docdopa (V) u dochopHas kucinora, PU3NIECKUEC
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U XUMHUYECKHE CBOICTBa, monydyeHue. Hcnonb3zoBanue @ocdaTtoB B KadyecTBe
MUHEPAJIBHBIX YA0OPEHUIA.

O6mas xapakTepucTrka 31eMeHToB [V A-rpymnmbl. Oco0eHHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE CTENEHW OKHUCICHHs. YIJIEpoA, aUIOTPOIHbIE  MOJIU(pHUKaLuUH,
pacmpocTpaHeHue B Tpupoie, (U3HUECKMEe W XUMUYECKHE CBOMCTBa. AcopOius.
Kpyrosopot yrnepoaa B npupozge. Okcuabl yriaepoaa, ux (Gpusndeckue U XUMUYECKUE
CBOMCTBA, IEHCTBUE HA KUBbIE OPTraHU3MBbI, TOJIyYCHUE U TPUMEHEHUE. JKOJIOTUYECKUE
poOIeMbl, CBsi3aHHBIE ¢ okcuaoM yriepoaa (IV), rumoresa rio0amsHOTO MOTEIUICHUS
KJIMMaTa, MApHUKOBBIA 3(PGdeKT. YTonbHas KUCIOTa W €€ COoiu, UX (U3NYECKUE H
XUMHUYECKHE CBOMCTBA, MOTy4YeHUE U MpuMeHeHre. KauecTBeHHas peakiys Ha kapOoHaT-
WoHbIL. Mcrnonp3oBaHre KapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHavasibHbIE TIOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUIX
yraepoja (MeTaH, 3TaH, JTWIEH, aleTWUJIEH, 3TaHOJ, TIUIEPHUH, YKCYCHAas KHCIIOTA).
[TpupoHbIe HCTOYHUKH YTIIEBOJOPOIOB (YroJb, IPUPOIHBIN a3, HEPTh), MPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINTUIEHHOCTH. [loHsITHE 0 OMOJIOTHYECKH
BAJKHBIX BEIIECTBAaX: JKHpaxX, OeiKax, YIJIeBOJaX — M HMX POJU B KU3HH YEJIOBEKA.
MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIUHEHHU.

KpemHuii, ero ¢pusnueckue U XUMUYECKHE CBOMCTBA, MOJIYYEHUE U MPUMEHEHHE.
Coenunenust kpemMHus B npupoje. O6mue npencrapiaeHust 06 okcuae kpemuus (IV) u
KpeMHUeBOU kuciore. CHUIMKATBI, UX HCIOJb30BaHHWE B OBITY, B MPOMBIILIEHHOCTH.
Baxneliime CcTpouTeabHbIE MaTepHalibl: KEpaMHKa, CTEKJIO, IIEMEHT, O€eTOH,
xene300eToH. [IpoGiembl 6€30macHOTO MCMOJIB30BAHUSI CTPOUTENBHBIX MAaTepUasioB
B IMOBCEIHEBHOU >KU3HM.

Xumuueckuii 5Kcnepumenm:

U3yuyeHUEe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWMCTB COJSHOM KHCIOTHI,
IPOBEICHUE KAaUYE€CTBEHHBIX PEAKIUN Ha XJIOPUA-MOHBI U HAOIIOJIEHHWE MPU3HAKOB HUX
NPOTEKaHMs, OMBIThI, OTpaXxarouue GU3NIeCKue U XUMUYECKHE CBOMCTBA rajJOreHOB U
UX COEAMHEHHUH (BO3MOXXKHO HCIOJB30BaHUE BUJCOMATEPUATIOB), O3HAKOMJICHHE
¢ oOpasmamMu XJIOPUIOB (TajJOT€HHUIOB), O3HAKOMJIEHHWE C oOpasiamMu cepbl U eé
COEIMHEHUSIMU (BO3MOKHO HCIOJIb30BaHUE BHI€OMATEpUaloB), HAOMI0eHIE poLecca
oOyTIIMBaHMs caxapa MoJi IeUCTBUEM KOHIICHTPUPOBAHHOM CEPHOW KUCIIOTHI, U3YyUCHUE
XUMUYECKUX CBOMCTB pa30aBIICHHOM CEPHOM KHUCJIOTHI, NPOBEJIECHHUE KaueCTBEHHOU
peaknuu Ha Cynb(aT-uOH U HAOMIO/IEHHWE TMpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE
¢ (¢duzmyeckuMu cBoWicTBaMu a3zoTa, ¢Gochopa M HX COEAUHEHUH (BO3MOMKHO
UCIIOJIb30BAaHUE BUJACOMATEPUATIOB), oOpa3liaMu a30THBIX U (PocopHBIX ymoOpeHui,
NoJlyuyeHue, coOupaHue, paclo3HaBaHUE U M3yYEHHE CBOMCTB amMMHaKa, IPOBEICHHE
KAueCTBEHHbIX PEaKIMi HAa MOH aMMOHHMS M (PocaT-MOH U HU3yUYEHUE MPU3HAKOB HX
MIPOTEKAHUs, B3aUMOJCHUCTBUE KOHUCHTPUPOBAHHOW a30THOM KHCIOTBI C MEIBIO
(BO3MOXXHO HCMOJB30BAHUE BUICOMATEPUATIOB), U3YUEHUE MOJENICH KPUCTAIUTMYECKUX
pemérok anmasa, rpadura, QyiepeHa, 03HaAKOMJIEHUE C MPOIECCOM aacopOIru
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pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM UM YCTPOMCTBOM MNPOTHUBOTrasa,
NoJlydyeHue, coOMpaHue, pacro3HaBaHHE W HU3YYEHHE CBOICTB YIJIEKHUCIIOTO Trasa,
NPOBEJCHIE KAueCTBEHHBIX pEakluid Ha KapOOHAT M CHJIMKAT-UOHBI U HU3yUEHHUE
NPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJIEHHE C  MPOIYKUHMEeH  CHIMKATHOU
IPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3adad Mo Teme «Baxkueiimme
HEMETAJUIbl U UX COCAUHEHUS.

MeTaJiibl M X COEAUHEHUS

OO01ast xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHMM HX
nonokenus B Ilepuoamdeckon cucreme xummyeckux nemeHToB .M. MenneneeBa u

cTpoeHus1 aTOMOB. CTpO€HHE METAJLUIOB. MeTainueckas CBSI3b U METaJUInYecKas
KpUCTAJUIMYECKasl PpEIIETKA. OJIEKTPOXMMUYECKHA Psii  HANpsDKEHUH  METaJlIOoB.
duznyeckre U XuMUYECKUEe CBOMCTBA MeTaJI0B. O011IKe cr1OCOObI MOTYYeHHUS! METAILJIOB.
[ToHsiTHE O KOPPO3UU METAIOB, OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CriaBbl
(cTainp, 4yryH, JIOPATIOMUHUANA, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTayipl: IOJOXKEHHE B Ilepruoanyeckor CHUCTEME XUMHUUYECKHUX
anemeHToB J[.M. MenaeneeBa, CTpoeHHME HX aTOMOB, HAaXOXICHHUE B MPUPOJIE.
®duznyeckrue W XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpuss u Kaiusa). OKCUIbl U
TUAPOKCHUIBI HATPUS U Kanus. [[puMeHeHre MeI0YHbIX METAJUIOB U UX COCIUHEHUN.

[IlenoyHO3eMeNbHBIE METAJIBI MArHUK U KaJIbLIUKM: TIOJI0KeHUe B [leproanueckoi
cucteMe Xxumuieckux aneMeHToB /.M. MenaeneeBa, CTpoeHHE X aTOMOB, HAXO0KJICHUE
B npupone. Pusnyeckne U XMMHYECKHME CBOMCTBA MarHus M Kaiuplus. Baxuenmmne
COECIMHEHUsS Kalblusl (OKCUA, TUAPOKCUI, coiu). KECTKOCTh BOABI U CIOCOOBI €€
YCTpPaHEHHUs.

AmomuHuii: nonoxenue B Ileproguyeckoil cucTeMe XHWMHYECKHUX 3JIEMEHTOB
JAWN. MenneneeBa, CTpoeHME aroMa, HaxoxaeHue B npupone. dDusnueckue u
XUMHUYECKUE CBOMCTBAa anmtoMUHHUS. AMGOTEpHBIE CBOWCTBA OKCHAA W THUAPOKCHIA
AITFOMHUHUSL.

Kenezo: monoxenne B Ilepmoamyeckol cucTeMe€ XUMHYECKMX  DJIEMEHTOB
JA.. MenneneeBa, CTpOEHHE aroMa, HAXOXKIECHHE B Ipupone. Puznueckne u
XMUMHUYECKHE CBOMCTBA jxene3a. OKcuabl, ruapokcubl u coiu xenesa (1) u xxemnesa (111),
UX COCTaB, CBOMCTBA U MOJIyYEHHE.

Xumuueckuil IKcnepumenm:

O3HaKOMJIEHUE C o0pa3liaMy METAJIJIOB U CIUIABOB, UX (PU3UUYECKUMU CBOMCTBAMH,
W3yYE€HHE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCIIOJIb30BaHHUE
BUJICOMATEPHUATIOB), 0OCOOCHHOCTEH B3aUMOICHCTBUS OKCHJIa KAJIBIIHMS M HATPUSI C BOJIOMN
(BO3MOYKHO HCIIOJIb30BaHUE BUICOMATEPUATIORB), UCCIIEAOBAHNUE CBOMCTB KECTKON BO/IHI,
MpoIIEcCa TOPEHUS KeJe3a B KUCI0poie (BOZMOKHO UCIIOJIb30BAHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIIMI HA MOHBI (MAarHus, KaJIbIUsl, aJFOMUHUS,
nuHka, skeneza (II) u xenesa (I1I), menu (II), HaOmrOEeHME M ONMKMCaHUE MPOIIECCOB
OKpallIMBaHUs TJIaMEHU MOHAMH HATPUS, KAJIUSI U KAJIbLUS (BO3MOKHO HUCIOJIb30BaHUE
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BI/II[COMaTepI/IaJ'IOB), HCCIICAOBAHUC aM(i)OTepHBIX CBOMCTB I'mApoOKCHUuaa aJIfOMUHUA U
I'MAPOKCHUAa IIHMHKA, PCHICHHUC OKCIICPUMCHTAJIBHBIX 3a/Ja4 II0 TCMC «Baxneime
MCTAJJIBI 1 UX COCANHCHMUS).

Xumus M OKpy:KawIiuas cpeaa

BemectBa u Marepuansl B IOBCEAHEBHOW JKM3HHM 4YeENOBEKa. be3omacHoe
WCIIOJB30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObITy. IlepBas momonis mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSAX.

XUMHUYECKOE 3arpsi3HCHUE OKpYyKawomeh cpeasl (mpenenbHas —JIOMmyCTUMAast
KoHIeHTparusi BemiecTB (manee — IIJIK). Poib Xumum B pemieHUHd 3KOJIOTUYECKHUX
npoOJieM.

Xumuueckuii IKCnepuUMenm:
U3ydeHue oO0OpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJMMEPHBIC
MaTepHabl).

Mesicnpeomemnule ces3u

Peanuzanusi MeXIpeIMETHBIX CBsi3ed MNpu HM3ydyeHUH XuMmMuu B 9 Kiacce
OCYULIECTBIISIETCS Yepe3 UCTIOIb30BAHNE KAK OOIINX €CTECTBEHHO-HAYYHBIX OHITHI, TaK
U TOHSTUM, SIBJISIOIIMXCS CUCTEMHBIMU JUISl OTHENIBHBIX INPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LIUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAYUHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHanu3, CHHTE3, KilacCcu(UKalus, NEPUOJUYHOCTb, HAOIIOJACHUE, SKCIEPHUMEHT,
MOJICJIMPOBAaHUE, U3MEPEHHE, MOJEIb, SBJICHUE, MAapHUKOBBIA 3((EKT, TeXHOJIOrus,
MaTepHabl.

®dwuszuka: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, H30TOIIHI,
PaZOaKTUBHOCTb, MOJIEKYJA, AJNEKTPUUYECKUH 3apsij, TPOBOJAHUKH, MOJIYIPOBOIHUKH,
IUDJIEKTPUKHU, (POTODIEMEHT, BEILIECTBO, TEN0, 00BEM, arperaTHOE COCTOSTHUE BEILECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpPHUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3NUecKue
BEJIMUMHBI, CAWHHIIBI H3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
CounHize.

buonorusa: ¢ortocuHTe3, abIxaHue, Ouocdepa, >KocHCTEMa, MHUHEpaAIbHbIE
yI0OpEHMs, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE MOPOJbI, MOJE3HbIE
UCKOTIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTAThl OCBOSHUS MPOTrPAMMBI OCHOBHOT'O OOIIET0 00pa30BaHMUs
JOCTUTAIOTCS B XOJ¢ OOYYCHHS XMUMHHM B CIUHCTBE YYeOHOHW W BOCIUTATEIHHON
JESATCIIBHOCTH B COOTBETCTBHH C TPAJIUIIMOHHBIMU POCCUHUCKUMU COIMOKYJIBTYPHBIMH H
JTYXOBHO-HPABCTBCHHBIMH [ICHHOCTSAMHU, IPUHATHIMH B OOIIIECTBE MPABUIIAMU M HOPMaMHU
TIOBEJICHHS ¥ CIIOCOOCTBYIOT MPOIIeCcCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COITUAITU3AIUH
00yJaronuxcsl.

JIngyHOCTHBIC pe3yJIbTaThI OTpaKaroT TOTOBHOCTb 00yYaroIIUXCsl
PYKOBOJICTBOBAThCSI CUCTEMOW TO3WTHBHBIX IIEHHOCTHBIX OPHUCHTALMN M PaCIIUPCHHE
OIBITA JICATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHMA:

[IEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U
HAYYHOMY HaCJIENI0, TOHUMaHUs 3HAUCHUSI XUMUIECKON HayKH B )KU3HHU COBPEMEHHOTO
oO1iecTBa, CHOCOOHOCTH BIIAJIETh JOCTOBEPHOM HH(OpManuend o MepeaoBbIX
JOCTUKEHUSIX U OTKPBITHSIX MUPOBOW M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH
B HAy4YHBIX 3HAHUIX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHMS

IIPEJCTABJICHUS O COLIMAJIbHBIX HOPMAax U MPABUIIAX MEKIMYHOCTHBIX OTHOLICHUH
B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOU, yueOHO-
MCCIICIOBATENIbCKOM, TBOPYECKOWM H JPYrHMX BHAAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOW JIEITEIbHOCTH TIPU  BBIMIOJHEHUH  YYCOHBIX,
MO3HABATEIbHBIX 3a]1a4, BBIOJIHEHUU XUMUUYECKUX SKCIIEPUMEHTOB, CO3JaHUN YUCOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHHUMAHHUID W B3aMMOIIOMOILIM B IPOLECCE ITOM
y4eOHON JesTeIbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE TMOBEICHHME M TOCTYIKH CBOMX
TOBapUUIIEH C TO3WIMM HPABCTBEHHBIX M NPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUN IOCTYNKOB;

3) HEHHOCTH HAYYHOTI'0 TIO3HAHMS:

MHUPOBO33PEHUYECKHE TMPEICTABICHUS O BEUIECTBE M XUMHYECKON pEaklHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIIOIIME OCHOBY
JUTSl TIOHUMAHHS CYITHOCTH HAYYHOW KapTHUHBI MUpA, TPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIbI, B3AUMOCBSA3SAX UeJIOBEKa C MPHUPOHOMN CpeioH,
0 POJIM XMMUH B NMO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

M03HAaBaTeJIbHbIE MOTUBBI, HAITPABJICHHBIC HA TTOJIyYE€HHE HOBBIX 3HAHHI 10 XUMUU,
HE0OX0MMBbIC )11 OOBSICHEHUST HAOJIF0TaeMBIX MPOIIECCOB U SBJICHUIA, TO3HABATEIILHOM,
MH()OPMAITMOHHON M YUTATENHCKON KYJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIIbHOM
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paboThI ¢ y4eOHBIMU TEKCTAMU, CIIPABOYHOM JIUTEPATYPOM, JOCTYTHBIMU TEXHUYECKUMHU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA,

MHTEpeC K 00y4EHUIO U MO3HAHUIO, TFI0003HATETbHOCTh, TOTOBHOCTH U CIIOCOOHOCTD
K camMo00pa30BaHUIO, TPOEKTHOM U MCCIIEIOBATEIbCKON JIEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBJICHHOCTHU U YPOBHS OOy4YEeHUS B AaJIbHEHUIIIEM;

4) popMupoBaHHUA KYJIbTYPHI 3/10POBbSI:

OCO3HAHME IIEHHOCTU »W3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 KU3HHU, OCO3HAHUE MTOCIICACTBUN M HEMPHUITHE BPETHBIX
OpUBBIUEK (YMOTpeOJeHUS aJKOToJisl, HApKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTHU
coOo/IeHnsT TpaBMJI O€30TACHOCTH TPHU OOpAlICHHH C XUMUYCCKUMH BEIIECCTBAMU
B OBITY U peabHOU JKU3HHU;

5) Tpy0BOro BoCIMTAHUS

UHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Ipodeccuil u Tpyda pas3IMdHOro poja,
YBaXEHUE K TPYAY M pe3yibTaTaM TPYIOBOH NEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUSI MPEAMETHBIX 3HAHWI MO XWMHH, OCO3HAHHBIM BBHIOOpP WHIWBHUIYaIbHOU
TPACKTOPUM TPOJOJDKEHUS] O0pa30BaHMsA C YYETOM JIMUYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIEIIHON
pO(PECCUOHATIBHON JIEATEIbHOCTH U Pa3BUTUS HEOOXOJUMMBIX YMEHHUM, TOTOBHOCTh
alarTUpOBaThCs B MPO(HECCUOHATILHOM Cperie;

6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

HKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOLIEHHE K NPUPOJE KaK HCTOYHMKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHMsI, IOHUMaHUE [IEHHOCTH 3/J0POBOr0 U 0€30MacHOro
oOpaza >KM3HM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIIOAEHUS MpaBuil OE30MacHOro
NoBeICHUS MpU PaboTe C BEIIECTBAMHU, & TAKKE B CUTYaIIUAX, YTPOKAIOIINUX 37I0POBBIO U
JKU3HU JTIOACH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, TOJydyaeMble TIPU HU3YYCHUU  XUMUH,
JUISL PELICHUS 3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOJHOM CPEIO, ISl MOBBILLICHUS
YPOBHSI 9KOJIOTHYECKON KYJIbTYpbl, OCO3HAHUS TJI00ATLHOTO XapaKTepa IKOJIOTHUYECKUX
npo0ieM W NyTed HX pEelIeHUs IOCPEACTBOM METOJOB XHMHH, 3KOJOTHYECKOIO
MBIIUICHUSI, YMEHHSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAIBHOM MPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATBI

B COCTaBe METanpPeaAMETHBIX pe3yJIbTAaTOB BBIJICIIAIOT 3HAYMMBbIE
1151 pOpMHUPOBAHUS MUPOBO33PEHHUS 00IICHAYUHbIC TIOHATHUS (3aKOH, TEOPUsI, TPUHIIHII,
runoresa, pakT, CUCTeMa, MPOIECC, SKCIEPUMEHT U APYTOE.), KOTOPBIE HCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETAX M MO3BOJSIOT HA OCHOBE 3HAHUM M3 ITUX
npeaMeToB (OpMUpPOBATh MPEJCTABICHHE O IIEJIOCTHOM HAy4YHOM KapTHHE MUpa,
U YHUBEpCaJbHbIC Y4eOHbIC AEUCTBUS (TIO3HABATEIbHBIC, KOMMYHHUKATUBHbBIC,
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peryJsiTUBHbIE), KOTOpbIE 00€ecCIeynBaoT dbopmMupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOMN AESITEIbHOCTH.

Ilo3HaBaTesbHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble JJornuyeckue 1eMcTBUS:

YMEHHSI UCIOJIb30BaTh MPUEMBI JJOTUUECKOTO MBIIUICHUS NMPU OCBOCHUM 3HAHWM:
pPacKpbIBaTh CMBICT XUMUYECKUX TMOHSATUN (BBIAETSATh MX XapaKTEpHbIC MPHU3HAKH,
YCTAaHABJIMBATh B3aUMOCBSI3b C JIPYTUMHU TOHSTUSAMH), HCIOJIB30BaTh IMOHSATHUS
JIs1 OOBSCHEHUSI OTHENbHBIX (PAKTOB U SIBJIICHHWH, BBIOUpPATh OCHOBAaHUS W KPUTEPUH
Ul KiTaccu(PUKai XUMHAYECKUX BEIIECTB W XMMHYECKHX PEeaKIfii, yCTaHABINBATh
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMH HM3YUYEHHUS, CTPOUTH JIOTHYECKUE
paccyxkaeHuss (MHAYKTUBHBIC, JCAYKTHUBHBIC, IO aHAJIOTMHU), Je€JaTh BBIBOABI U
3aKJIFOUCHUS;

YMEHME MPUMEHSATH B IIPOIECCE TO3HAHUS TOHATUSA (OPEAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIHU, HCIOJb3yeMbl€ B XHUMHH,
peoOpa3oBbIBATh IIMPOKO NPUMEHSIEMbIE B XHUMHH MOJCIbHBIC IPEJICTABICHUS —
XUMHUYECKHH 3HaK (CUMBOJI 3JIEMEHTA), XUMHUUYecKas (hopMyIia U ypaBHCHUE XUMHYECKOMN
peaKkiuy — MpU PEIICHUH y4eOHO-T03HABATENIbHBIX 3a7a4, C YYETOM ITUX MOJACIBHBIX
MPEJICTABJICHUN BBISBIISITh U XApAaKTEPU30BaATh CYIIECTBEHHBIE IMPU3HAKU H3y4aEMbIX
O0OBEKTOB — XHMHYECKMX BEHIECTB M XUMHUUYECKUX PEaKIMi, BBIABIATH OO0IIUE
3aKOHOMEPHOCTH, IPUYUHHO-CJICACTBCHHBIC CBSI3M W IPOTHUBOPEYUS B H3YYa€MBbIX
MPOLIECCAX U SIBJICHUSX.

ba3oBble uccienoBare/bCKkie 1eicCTBUA:

YMEHHUE HCIIONb30BaTh IOCTABJICHHBIE BOIPOCH B KauyeCTBE WHCTPYMEHTA
MO3HAHHUA, & TAKKE€ B KayeCTBE OCHOBBI JUJIsl (DOPMHUPOBAHMS TMIIOTE3BI MO MPOBEPKE
PaBUILHOCTH BBICKA3bIBAEMBIX CYKICHMIA;

MpUOOpPETEHUE OMNbITa MO I[JIAHUPOBAHWMIO, OpraHU3alldd W  IPOBEJICHHUIO
YUYEHHUYECKHUX 3KCIIEPUMEHTOB, YMEHHE HaOII0AaTh 3a X0JI0M MPOLECCa, CAMOCTOSTENLHO
IPOTHO3UPOBATH €r0 Pe3yJbTaT, (HGOPMYIUPOBATH 000OIIECHUS U BBIBOJIBI 110 pe3yIbTaTaM
IPOBEAEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABIATh OTUYET O MPOJIEIaHHOM padoTe.

Pabora c undpopmanmeii:

yMEHHUE BbIOMPATh, aHAIM3UPOBATH U HHTEPIPETUPOBATH MH(HOPMAIINIO PA3THUHBIX
BUJIOB U (OpM TMpeACTaBICHMs, MOJy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (HAYYHO-
HOMYJISIpHAsl JIUTEepaTypa XUMHUYECKOTO COJAEpIKaHMs, CIPaBOYHBbIE MOCOOMS, PECypChl
WNHTepHeTa), KPUTUYECKM  OLEHHWBATh IPOTHBOPEYMBYKD M  HEJOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE MPHUMEHSTh pa3jIMYHble METOJbl U 3alpochl NpPU IMOUCKE U OTOOpe
uH(OpPMAIUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX 7151 BHITOJHEHHS YYEOHbBIX U
MO3HABATENIbHBIX 3a/1ad OMNpENENEHHOr0 THUIA, NPUOOpPETeHHE OmNbiTa B 00JACTH
UCIIOJIb30BaHUsI MH(POPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHM, OBIJIaJIEHUE
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KYJbTYPOU aKTUBHOT'O HCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITENBHO
BbIOMpaTh ONTHUMAJIbHYI0 (OpMY MpEACTaBICHUS HHPOPMAUU U HIUIIOCTPUPOBATH
pelIaeMble 3a7aun HECJIOKHBIMU CXEMaMH, JUarpaMmmamu, IpyrumMu gopmamu rpaduku
U UX KOMOMHALIUSAMY;

YMEHHME  MCHOJIb30BaTh W  AHAIM3MPOBaTL B  IIpoLecce ydeOHOW W
UCCJIEIOBATENBLCKOM JICSITENIBHOCTA HMH(POPMALIMIO O BIHSHUHM POMBIIUIEHHOCTH,
CEJIbCKOTO X03sI1ICTBa U TPAHCIIOPTa HA COCTOSIHUE OKPY’KatoLel IPUPOIHOM cpeabl.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC YueOHbIEe eCTBUSA:

YMEHHE 3aJlaBaTh BOIPOCHI (B X0j/€ auasiora u (WiM) AUCKYCCHUH) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYITHPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIHHO BBITOTHCHUS
MPEIIOKEHHON 33/1a4H;

IpUOOPETEHUE ONbITa MPE3CHTAIMH PE3YJIHTATOB BBIOJIHEHUS XUMHYECKOIO
IKCIIEpUMEHTa (J1abOpaTOPHOrO OMBITA, JIAOOPATOPHOUM pPabOTHI IO HCCIIETOBAHUIO
CBOMCTB BEIIIECTB, Y4€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU IIO3HABATEIBLHONH U
UCCJIEIOBATENHLCKON ACATENBHOCTA TIPU PEIICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE
yuéTa OOLIUMX MHTEPECOB M COTJIACOBAHMS MO3UIMKN (00CYyXIeHHs, OOMEH MHEHUSIMH,
«MO3rOBbIE HITYPMBI», KOOPJIUHAIIUS COBMECTHBIX JIEUCTBUMN, ONPENCIICHUE KPUTEPUEB
10 OLIEHKE KaueCTBa BBIMOJIHEHHOW pa0OTHI U IPYTHUE);

PeryasitTuBHble yHUBepCaJbHbIe YueOHbIC ACHCTBHS:

YMEHHE CaMOCTOSITEJIBHO ONPENEATh LU JIEATEIbHOCTH, ILIaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIMPOBaTH M IpPU HEOOXOOUMOCTH KOPPEKTHPOBATh CBOKO
NesATeIbHOCTb, BbIOMpaTh Hauboisiee 3(PQPEeKTHUBHBIE CHOCOOBI pelIeHUs Y4EOHBIX H
NIO3HABATEJIbHBIX  33Ja4, CaMOCTOSTENbHO  COCTAaBIATh WIH  KOPPEKTUPOBATh
MIPEIOKEHHBIA AITOPUTM JIEUCTBUM NPU BBINOJHEHUU 3aJaHUN C YYETOM TOJIYyYEHUS
HOBBIX 3HaHMM 00 H3yuyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLHAX, OLEHUBATH
COOTBETCTBUE IOJIyYEHHOI'O pe3yJsIbTaTa 3asBJICHHOW LEJNH, YMEHUE HCIIONIb30BaTh U
aHAIM3UPOBAaTh KOHTEKCTHI, PEjIaracéMbl€ B YCIIOBUH 3aJaHUIA.

HPEIMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pe3ylbTaTOB MO OCBOCHHUIO 00S3aTEILHOTO COJEPKaHUS,
YCTaHOBJICHHOTO JTaHHOU (henepanibHON pabouell mporpaMMoid, BBIIETISIOT: OCBOCHHBIC
0oOy4arolMMHUCsl HAayYyHbIE 3HAHMs, YMEHUS M CIOCOOBI ACHCTBHM, cHeru(puuecKue
UIs TpenaMeTHOM oOnactu «XHUMHs», BUABI JEATEIBHOCTH IO TMOIYYEHHIO HOBOTO
3HAHUA, €r0 WHTEPIIPETALNU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B Pa3IMUHbIX Y4eOHBIX
Y HOBBIX CUTYalHsX.

K xonmy oOyuenuss B 8 KJjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTh y 00YHYaIOIIMXCSl YMEHUM:
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pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEIECTBO, CIOXKHOE BELIECTBO, CMECh (OAHOPOJIHASA H
HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTENIbHAsi aTOMHAasi M MOJICKYJISIpHash Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas 10Js1 XUMHYECKOTO 3JIEMEHTA
B COCAUHEHUM, MOJISIPHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPUIIATENILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKas peakiius, KiacCuPpuKaius
peaKuuii: peakuud COCIUHEHUS, PEAKIIUU PA3JIOKEHUS, PEaKIUN 3aMEIIEHUS, PEAKIIUH
oOMeHa, 9K30- U PHJOTEPMHUYECKHE PEaKIUH, TeII0BOM 3(hPeKT peakuuu, siApo aToma,
AJIEKTPOHHBIN CIIOM aTroma, aroMHasi OpOUTallb, paguyCc aTomMa, XUMHUYECKas CBSA3b,
NOJISipHAsE ¥ HEMOJIApHAs KOBAJEHTHAs CBsI3b, MOHHAs CBsI3b, MOH, KAaTUOH, AHHOH,
pacTBOp, MaccoBas J10JIs BellecTBa (MPOIIEHTHAs KOHIIEHTPAIIKsI) B paCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHUUYECKUX MOHATUN U IPUMEHSIThH 3TU
MOHSATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

HCIIOJB30BaTh XUMHYECKYI0O CHUMBOJIUKY JJIsI COCTaBJieHUs] (OpMyJ BELIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

OTPENEIISTh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKUCJICHHSI DJIEMEHTOB B OWHAPHBIX COCAUHEHUSIX, NPUHAJICKHOCTh BEIIECTB
K OMNpeneia¢HHOMY KiacCy CO€IWHEHUW 1o ¢dopMmysaaM, BHJI XUMHUYECKOW CBS3U
(KOBaJICHTHAsl U MOHHAS) B HEOPTaHUYECKUX COCIMHCHUSX;

packpbiBaTh cMmbica [lepuoanueckoro 3akona JI.11. MenaeneeBa: 1eMOHCTPUPOBATH
MOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTHM CBOWCTB XHMHUYECKHX 3JIEMEHTOB OT HX
nonoxeHust B llepuoamyeckoil cucTeMe, 3aKOHOB COXPAHECHUSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTajpo;

OMKCHIBATh U XapakTepu3oBaTh TabmuuHyro (opmy Ilepuomnyeckoit cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3jinyaTh NMOHATUS «TJIaBHas moArpynmna (A-Tpymnma)» u
«moboyHass mnoarpynmna (b-rpymnma)»y, Manble W OOJbIIME TMEPUOIbl, COOTHOCHUTH
0003HaueHus, KOTOpble UMeroTcss B Tabnuie «llepuonuueckas cuctemMa XUMUYECKUX
aneMeHToB J[.M. MeHneneeBa» € UYHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsja sjapa, oOIlee 4YHCIO 3JJIEKTPOHOB U
pacrpeiesieHrue UX 1Mo JIEKTPOHHBIM CJIOSIM);

KJaccu(UIIMPOBATh  XUMHYECKHE  JJIEMEHThl, HEOPraHMYEeCKHUE  BEIIECTBA,
XUMHUYECKUE peakiuu (MO0 YUCIy W COCTAaBY YYaCTBYIOIIMX B PEAKIMU  BEIIECTB,
1o TerIoBoMy 3P heKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB,  MOATBEpPXJas ONUCAHUE MNPUMEPAMH  MOJEKYJSIPHBIX  YpaBHECHUH
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHiI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOTO COCTABA,
BO3MOXXHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPAIICHUN B PA3JIMUHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacCChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa 1Mo (opMyse COSIUHEHUSI, MAaCCOBYIO JOJIO
BEIIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEAKIINH;
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IPUMEHSTh OCHOBHBIE ONIEPALIMU MBICIIUTEIIBHOMN NESITENbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0OOIIECHHE, CUCTEeMAaTHU3allNIO0, KIACCU(UKAIINIO, BBIIBICHHE MPUUUHHO-
CJICJICTBEHHBIX CBA3CH — ISl M3YyYECHUS CBOWCTB BEHIECTB U XHUMHUYECKHUX PEAKILHH,
€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHMS — HAOIIOJCHUE, U3MEPEHUE, MOJICTUPOBAHUE,
HKCIEPUMEHT (peanbHbIN U MBICJICHHBIN);

clieIoBaTh MPaBWJIaM IIOJIb30BAHMS XHMHUYECKOM TOCYAOH U J1abopaTOpHBIM
o0opyOBaHMEM, a Tak)Ke NpaBWiaM OOpallleHHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSMU TI0 BBITTOJTHEHHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB TIO TIOJTYICHHUIO
U COOMpaHHIO Ta3000pa3HBIX BEMICCTB (BOAOPOIAa W KHCJIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOM JIOJIEN paCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATh U
IPOBOJUTh XUMHUYECKHE SKCHEPUMEHTHI MO PACHO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TIOMOIIBI0 HHAUKATOPOB (JIakMyc, peHOoNPTaANTCHH, METHIIOPAHK U JPyTHE).

K koHiy oOyuenuss B 9 kjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y O0OYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUI: XUMUYECKUHN 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD,
AIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHUCICHHS, XUMUYECKas PEaKuus, XUMHYECKas
CBS3b, TETUIOBOM 3 (DEKT peakiuu, MOJb, MOJIAPHBIA 00BEM, pacTBOpP, IEKTPOJIUTHI,
HEAJICKTPOJUTHI, AJIEKTPOJIUTHYECKAsT JAUCCOLMAlUS, PEaKIMd HOHHOrOo OOMEeHa,
KaTaqu3aTop, XHMHYECKOE pPAaBHOBECHE, OOpaTUMble U HEOOpaTUMbIE PEaKIHH,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIMU, OKUCIUTED, BOCCTAHOBUTEID, OKUCIICHUE
U BOCCTAHOBJICHHE, AJUIOTPOMuUsA, aM(OTEPHOCTb, XMMHUYECKasi CBs3b (KOBAJICHTHAS,
WOHHAs, METaJIMYecKas), KpUCTAUIMYeCKas pemeTKa, KOppo3us METaIOB, CIUIABBI,
CKOPOCTb XHMHUYECKOM peakuuu, NOpeAciabHO aomyctuMas koHueHtpauus [IIK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUNA U TPUMEHSITHITH
MOHSATHUS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

MCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JIsI COCTaBJICHHSI (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONPENENATh BAJIEHTHOCTh U CTENEHb OKHUCJICHHS XMMHUYECKHUX JJIEMEHTOB
B COCIMHEHUAX DPA3JIMYHOTO COCTaBa, NPHUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeAWHEHu mo ¢dopMmyrnaMm, BUJ XUMHUYECKON CBsi3M (KOBaJeHTHAs, MOHHAs,
METajuInyecKasi) B HEOPraHMYECKHX COCAMHEHMSX, 3apsA]l HOHA MO0 XHUMHYECKOU
dbopmyre, xapaktep cpeibl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUH, TUI
KPHUCTAJUIMYECKON PEIIETKHM KOHKPETHOTO BEIIECTBA;

packpbiBath  cMmbIici  [lepuommueckoro  3axkona .M. MengeneeBa wu
JIEMOHCTPUPOBATH €T0 MOHUMAHKE: OMUCHIBATh M XapaKTEPU30BaTh TAOINIHYIO popMy
[leproguyeckoid CUCTEMbl XUMUYECKUX 3JIEMEHTOB: pa3jiMyarTh MOHATHUS «TJaBHAs
noarpynmna (A-rpynma)» u «mnobdoyHas noarpymnmna (b-rpynmna)y, mansie u Gosblive
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NEPHUOJIbI, COOTHOCUTh 00O3HAYEHMs, KOTOPbIE MMEIOTCS B MEPUOJUYECKON Tabiuile,
C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U
3apsia spa, o0Ilee YKCIIO JIEKTPOHOB M PACTIPENICICHUE UX IO JJICKTPOHHBIM CJIOSIM),
OOBACHSTH O0IIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB JIEMEHTOB U UX COSTMHEHUN
B IIpejieiax MaJIbIX MEPUOJI0B U TJIABHBIX MOATPYIIIL ¢ YYETOM CTPOCHHS UX aTOMOB;
KJacCU(UIIMPOBATh  XMMUYECKHE  DJIEMEHTBl, HEOpPraHMYEeCKHUEe  BEIECTBa,
XUMHUYECKUE peaklMu (M0 YKUCIy M COCTaBy YYACTBYIOIIMX B pEAKIMU BELIECTB,
10 TEII0BOMY 3 (HEKTy, M0 N3MEHEHHIO CTETICHEH OKUCICHUS XUMUYECKUX SJICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) 00IIKE U crielu(pUIecKre XUMUYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEHIECTB, MOJATBEPXKAAsl ONMUCAHUE MPUMEPAMU MOJICKYISIPHBIX U
MOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;

COCTaBJIATh YPAaBHEHUS AJICKTPOJUTHUYECKON JHUCCOLMAIMU KHUCIOT, IIEJIoYel U
COJICH, MOJIHBIE W COKpalIEHHbIE YPaBHEHUSI PEaKIU HMOHHOrO OOMEHa, YpaBHEHUS
peaKkuuii, NOATBEPKIAIOIINX CYIIECTBOBAHUE IEHETUUECKOM CBSI3H MEXK/y BEIIECTBAMMU
Pa3IMYHbBIX KJIACCOB;

pacKpbIBaTh CYIIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTAaBJICHHS DJIEKTPOHHOTO OajiaHCca ITUX PEaKInid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOBMOXKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILCHUI B PA3IMYHBIX YCIOBHUSIX;

BBIYUCIISATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJI0O XMMUUYECKOTO 3JIEMEHTa Mo (PopMysie COCUHEHHSI, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEaKIIny;

coOJifoaTh TMpaBWiIa TMOJIb30BAHUSI XUMHUYECKOM TOCYJIOM U J1abopaTOPHBIM
obopynoBaHMEM, a TaKXe TMpaBwia OOpaIieHUs C BEIIeCTBAMH B COOTBETCTBUU
C UHCTPYKIIUSIMH TIO BBITIOTHEHHUIO J1a00PATOPHBIX XUMUYECKUX OIMBITOB IO MOJYYCHUIO
¥ coOOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIEKUCIIOTO ra3a);

OPOBOJNTH PEAKIMU, MOATBEPKIAIOIINE KAUYECTBEHHBIM COCTAB Pa3JIMYHBIX
BEILIECTB: PACMO3HABATh OMNBITHBIM NYTEM XJOpHA-, OpOMHUI-, HOJAUJI-, KapOOHAT-,
docdart-, cunukar-, cynbdar-, THAPOKCHUI-HOHBI, KATUOHBI AMMOHUS U MOHBI U3yYEHHBIX
METaJIJIOB, TPUCYTCTBYIOIINUE B BOJHBIX PACTBOPaX HEOPTraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIE OTEPAIIMU MBICITUTEIHLHOMN NEATEILHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHE, O0O0OOIICHNE, CHUCTEMATU3AIMIO, BBISBICHWE MPUYUHHO-CIICICTBEHHBIX
CBSI3EM — I M3YYEHUsS] CBOWCTB BEIIECTB M XUMHUYECKHUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE METOJIbI TO3HAHUS — HAOMIOICHUE, U3MEPEHUE, MOJICTTMPOBAHNE, SKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanue
No KonnuectBo OcHOBHBIE BUJIBI AEATEIILHOCTH
pa3/iesioB U TEM Conepxanue o0yyeHus
n/m 4acoB oOy4Jaronmxcs
y4eOHOTro npeIMeTa
Pasznesn 1. [lepBoHavaibHbIe XMMUYECKHE OHATHUS
1.1 | Xumus — BakHast 5 [Ipeamet xumuu. Posib XUMUU B KU3HU PackpbIBaTh CMBICIT U3y4aeMbIX MTOHSITHH.
00J1acTh yesioBeka. XUMUs B CUCTEME HayK. PackpbIBaTh poJib XUMUU B IPUPOJIE U
€CTECTBO3HAHUSA U Tena u BemecTBa. @U3MYECKUE CBOMCTBA | KU3HU YEIIOBEKA, €€ CBA3b C APYTUMU
MPaKTHYECKOMN BEIIECTB. ATPEraTHOE COCTOSIHUE HayKaMH.
NEeATEeIbHOCTU BemiecTB. [lonsTre 0 MeTonax mo3HaHus | Pa3nuuarh ynCThIE BEHIECTBA U CMECH;
YyeJoBeKa B XUMHUU. YUCThIE BEIIECTBA U CMECH. OJIHOPOJHBIE U HEOJTHOPOJIHBIE CMECH.

CniocoObI pa3ieieHUs] CMECEH.
Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMUYECKOU MOCYI0M,

C MpaBWJIaMH PabOTHI B TAOOPATOPHUH U
npreMaMu 00paIIeHus ¢ 1abopaTOPHBIM
000py1I0BaHUEM.

dusnyeckne cBOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJNIOB
1 HEMETAJIIOB.

CniocoOsI paszjeneHust cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JTUCTUIUIALINSL, XpoMaTorpadusi).

Paznuuath puznyeckre 1 XUMUUECKUE
SIBJICHUS.

CrnenoBath aaropuT™Mam UCTOJIb30BAHUS
HKCHEPUMEHTATIBHBIX METO/IOB —
HAOJIIOICHHS ¥ DKCTICPUMEHTA.
Habmronats u onuceiBaTh 0OBEKTHI

IIpU TIPOBEJCHUU JEMOHCTPALIUM U
71a060paTOPHBIX OIBITOB MO U3YICHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3JeIICHUs] CMECEU BEIIECTB.
[IpoBOANTE XUMHUYECKUI IKCTIEPUMEHT
IpU pasziesieHnu cMecel (Ha nmpumepe
OUYMCTKH MOBAapEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimol:

N3yuyenue u onrucanue pU3ndecKux
CBOMCTB 00pa3Li0B HEOPIraHUYECKUX
BEIIECTB.

N3yyenue cnocoboB pa3ieneHus cMeceit
(C MOMOIIIbIO MAarHUTA).

Ilpakmuueckue pabomui:

Ne 1. [IpaBuna paboThl B 1aO0OpaTOpUu 1
npuEMBbI 0OpalleHus ¢ J1abopaTOpHbIM
000py1I0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpuMepe
OUYMCTKHU MMOBAPEHHOM COJIN)

npakTudecko padoTsl Ne 2.

CrnenoBaTh paBUiIaM MOJIb30BAHMUS
XUMHUYECKON MOCYA0M U Ta00PaTOPHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
oOpanieHus: C XMMUYECKUMHU BEILIECTBAMHU
B COOTBETCTBUM C HHCTPYKLHEH

TIPY BBITIOJTHCHUH TTPAKTHYIECKON

pabotsr Ne 1.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha uHGOPMAIIUIO U3 YUEOHHKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peaKuuu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClI0KHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYECHHE.

Xumudeckas popmyia. BaneHTHOCTD
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTAaBa BELIECTB.
OTHOCUTENbHAS aTOMHAsl Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs: Macca.
MaccoBas 10751 XUMUYECKOTO dJIEMEHTA
B COCIMHCHUM.

OnpenensiTb NPU3HAKA XUMHUECKUX
peakuui, yCIoBUs UX MPOTEKaHMUSL.
OOBACHATDH CYIIHOCTh (PU3UYECKUX U
XUMHUYECKUX SIBJICHUHN C TOUKH 3PEHUs
ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
KnaccuduimpoBars xummieckue
peakuuu (110 YUCIy U COCTaBY
pearupyromnmx 1 o0pa3yrommxcs
BEIIIECTB).

Cocransath popmysibl OMHAPHBIX
BEIIECTB M0 BAJICHTHOCTH U ONPEJEIATh
BaJICHTHOCTH 10 (JOPMYyJIaM BEILECTB.
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KonuuectBo BemecTBa. Mosib. MonspHas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
W 9UCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuéter mo dhopmynamMm XUMHIECKIX
COCJIMHCHUU.

duznvecKue U XUMHYECKUE SBJICHHUS.
XuMudecKast peakius U e€ mpu3HaKH.
3aKOH COXpaHEHHUSI MacChl BEIIIECCTR.
XHUMUYECKUE YPAaBHCHHUSI.
Knaccudukarys XuMUIECKUX peaKIuit
(coenuHEHUS, Pa3I0KECHUS, 3aMEIIICHMUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusndeckue CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB U
HEMETAILJIOB.

OOpa3Iel BEMEeCTB KOJIUYECTBOM | MOJIb.
dusndeckue sBiacHUs (TIaBJISHUE BOCKa,
TasiHUE JIbJa, pACTUPAHKE caxapa

B CTYIIKE, KUTICHHE U KOHICHCAITUS
BO/IbI).

XHUMUYECKHE SIBJICHUS (TOPSHHUE CBEYH,
MIPOKAJIMBAHUE METHOM IIPOBOJIOKH,
B3aMMO/ICHCTBUE COJIBI MJIU Mejia

C COJITHOU KUCJIOTOM).

HaOmronenre npu3HakoB MpOTEKaHUs

PaccraBnath k03 hUITMEHTHI

B YPABHEHUSX XUMUYECKUX PEAKIIHIA.
HaOntonats u onuceiBaTh 00BEKTHI

IIPU MPOBEJICHUU JIEMOHCTpAIUi U
71a00paTOPHBIX OMBITOB.

[IpoBoaUThH BEIYUCIIEHUS IO (POpMyTIaM
XUMUYECKUX COCITMHEHUIN U YpaBHEHUSIM
XUMHUYECKUX PEaKIUU.

[IprMeHSTh €CTECTBEHHO- HAYYHBIE
METO/IbI TO3HAHUS (B TOM UHUCIIC
HaO0JII0ICHUE, MOJICTTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OIEpalin
MBICITUTEIBHON AESTEIbHOCTH
(cpaBHEHHE, KiTacCH(pUKALIHS)
BricTpanBaTh pa3BEpPHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM

Ha HH(pOpMAINIO U3 yueOHHKA U
CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
armapar Kypca XuMHUH
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XUMHUYECKUX peaklmii (pa3ioKeHue
caxapa, B3auMOJICHCTBUE CEPHOU
KHCJIOTBI C XJIOPUAOM OapHsl, MOITyYeHUE
U paznoxenue ruapokcuaa meau (1)
IIPU HArpeBaHWH, B3aUMOJICHCTBHUE
*ene3a ¢ pactBopom coiu meau (I1).
OMnBIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUs MacChI.

Jlabopamophvie onvimoi:

Co3nmanne Mozenei MOJIEKyJ
(ILIapOCTEPKHEBBIX ).

Onucanue (pU3NIECKUX CBOMCTB
00pa3IoB HEOPraHUUECKUX BEIIECTB —
METAJIJIOB U HEMETAILJIOB.

Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKa, TasHUE JIbJ1a) U XUMUYECKUX
(ropeHue cBeuH, NPOKATMBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

HabGnrogenue u onvcaHue Npu3HAKOB
MPOTEKAHUS XUMUYECKUX PeaKIuii
Pa3HBIX TUIIOB.

Buiuucnenus:

OTHOCHUTEIBHON MOJIEKYJIIPHOW MacCChl
BEILECTB, MOJISIPHON MacChl, MacChl
BEIL[ECTB, MACChl U KOJIMUECTBA BEILIECTBA;
MacCOBOH 1011 XUMHAYECKOIO AJIEMEHTA
1o (popmyiie coenuHEeHHUS;
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10 YPABHEHUSAM XUMHUYECKUX PEAKIIUM:
KOJINYECTBA, MacChl BELIECTBA

10 U3BECTHOMY KOJINYECTBY, Macce
pEareHTOB WU IPOIYKTOB PEaKIUU

Htoro no pazgeny

20

Pa3ue.11 2. Baxkneiimmue NMpeaACTABUTE/IN HECOPTAHNYECCKUX BEIIECTB

2.1

Bosnyx. Kucnopon.
Iloustue
00 okcugax

6

Bo3nyx — cmeck razos. Cocras Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTBo. Haxoxaenue kucinopoaa

B MIPUPOJIE, PUBNUECKUE U XUMUYECKHE
cBOMCTBa (peakuuu roperusi). OKCHUIbl.
[Ipumenenue kucnopoaa. CriocoOsl
MOJIYYSHHS KUCTIOPO/Ia B JIA0OPATOPUH U
MPOMBIIIJIEHHOCTH. KpyroBopot
Kucjaopoa B mpupojae. O30H —
AJUTOTPOIHAsA MOAU(DUKALIMS KACIOPOAA.
TennoBo# 3G HEeKT XUMUYECKON peaKIlni,
TEPMOXUMHUYECKHE YPABHEHHUS, K30~

1 DHAOTEPMHUUECKHE peakinu. TOIIuBO:
yTOJb U METaH. 3arps3HeHNe BO3IyXa,
yCWJICHHE MapHUKOBOTO 3 dekTa,
pa3pyllieHre 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauectBeHHOE orpeziesieHne coiep KaHus
KHCJIOpOJa B BO3yXe

[Tonyuyenue, cobrpanue, pacro3HaBaHUE

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
JUTS COCTaBIIeHUs (HOPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHHH XUMHUECKUX
peakuuii ¢ yduacTueM KUCIopoJia.
XapakTepu3oBarh (ONMHUCHIBATH) COCTAB
BO3/yXa, pU3NUECKHE U XUMHUECKUE
CBOMCTBa KMCIIOPO/1a, CIOCOOBI €ro
NOJTy4eHusl, TPUMEHEHUE 1 3HAUYCHHE
B IIPUPO/JIE U KU3HU YEJIOBEKA.
CpaBHUBaTh peakluy TOPEHUS U
MEJIEHHOTO OKWCJICHHSI.

OOBACHATH CYITHOCTh SKOJIOTHUECKHUX
npo6JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3lyXa.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCTIOJIb30BaHUU XUMUYECKON TIOCYIbI U
000pyI0BaHUs, a TAKKE MpaBUIaM
oOpallieHus: C TOPIOYMMH BEILIECTBAMHU.
[1nannpoBaTh U OCYIIECTBIIATH Ha
IPAKTUKE XUMUYECKUE SKCIIEPUMEHTHI,
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Y U3YYEHHUE CBOMCTB KUCIOPO/a.
Hab6nronenue B3anMoieicTBuUS BEIIECTB
C KUCJIOPOJIOM U yCIIOBHSI
BO3HMKHOBEHUS U MPEKPALICHUS TOPEHUS
(moxkapa).

JlabopamopHuwiii onvim:

O3HakoMJieHHE ¢ 00pa3liaMyi OKCUIOB U
ONMCAHUE UX CBOWCTB.

IIpakmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHUCJIOpOJAa, U3yYEHUE €TO CBOMCTB.
Buiuucnenus:

MOJIEKYJIIPHOM MacChl KUCJIOPOJa U
030HAa HA OCHOBAaHUHU aTOMHOMN MacChl
XUMHUYECKOTO DJIEMEHTA;

KOJIMYECTBA, MACChI BEIIECTBA

M0 YPABHEHUSIM XUMUYECKHUX PEAKITUI

IPOBOAUTDH HAOTIOACHMSI, ATIATh BHIBOIBI
1O pe3ysbTaTaM dKCIEPUMEHTA

IpU IPOBEACHUM JTAOOPATOPHBIX OMBITOB
U IPAKTUYECKON pabOTBHI.

BbIuucisTh KOJIMYECTBO BEILIECTBA,
00BEM raza mo popmyrnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyTIIIE.

BricTpanBath pa3BEpHyThIe TUCHMEHHbBIE
U YCTHBIE€ OTBETHI C OIIOPOI

Ha uHGOPMAIIUIO U3 YUEOHHKA U
CIPaBOYHBIX MATEPHAIIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN NOHATUNHBIN
amnmapar Kypca XuMuu

2.2

Bonopoa. [lonstue
0 KHCJIOTaxX U COJSIX

Bonopoxn — anemMeHT u npocToe
BemiecTBo. Haxoxaenue Bogopoa

B IIpupojie, pusznueckue u XMMUIECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
nonyyeHust. Kucmotel u comnm.
Mounsipabrit 006EM ra3oB. Pacu€Tsl

M0 XUMUYECKUM ypaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuyenue, cobupanue u

PackppiBaTh CMBICIT N3y4aeMbIX MTOHATHM
Y IPUMEHSTh 3TH MOHATUS NPU ONHCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (OMUCHIBATH)
du3nUecKue 1 XUMUYECKHUEe CBONCTBA
BOJIOPO/a, CIIOCOOBI €ro MOTyUYeHHUS,
IpUMEHEHUE.

Cobupatb npudop 715 MOTYyUEHUS
BOZIOPOJA.

Hcnons30BaTh XMMUYECKYH0 CUMBOJIMKY
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pacro3HaBaHHUE BOJIOPO/IA.
B3aumoseiicTBrE BOJOPOa C OKCUAOM
meau (I1).

JlabopamopHhuwiii onvim:
BzaumojeiicTBre KMCIIOT ¢ METaJJIaMHU.
Ilpakmuueckas paboma.

Ne 4, TTonyuenue u coOMpaHre BOJI0pO/a,
M3y4YE€HUE €r0 CBOWCTB.

Buviuucnenus:

00BEMa, KOJIMYECTBA BEIICCTBA T'a3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA UJIN 00BEMY;

00BEMOB T'a30B 0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00OBEMHBIX OTHOIIICHUI
ra3oB

IUTS COCTaBJICHUsT (hOPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX
peaKIuii C yaacTueM BOJOpOa.
Brrauciasts MOJIIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
Maccy BEIeCTBa;

[TpoBOUTH pacdETHI IO YPaBHEHUSIM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00BEMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
VI MIPOAYKTOB PEAKITUH.

Crnenosarh npaBuaaM 0€30MacCHOM
paboThI B 1a0OpaTOPUH MpU
WCITIOJIb30BAHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKKe MTpaBUIaMm
oOpareHus: ¢ TOprOYUMH BEIECTBAMHU

B OBITY.

[TnanupoBaTh M OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
IIPOBOIUTH HAOJIOICHNS, ICJIaTh BHIBOIBI
0 pe3yJbTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TPYIIIIE

2.3

Bopa. PactBopsl.
Ilouarue
00 OCHOBaHUIX

duznueckue cBoiicTBa Boabl. Bomaa kak
PacCTBOPUTEIb. XHUMUUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackppiBaTh CMBICIT H3y4aeMbIX TTIOHATHN
Y IPUMEHSTH 3TH MMOHSATHS IPU ONTUCAHUU
CBONCTB BEILECTB U UX IIPEBPALLECHUN.
XapakTepu3oBaTh (PU3NUECKHE U
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PactBopsl. Ponb pacTBOpOB B ipupoae u
B JKU3HHU 4YesioBeka. KpyroBopoTt BoAbI
B MIPUPOJE. 3arpsi3HEHUE MPUPOTHBIX
BoJ. OXpaHa U OYMCTKA PUPOAHBIX BOJ.
HacelileHHbie 1 HEHACHIIIICHHBIC
pacTBOpbIl. PacTBOPUMOCTH BEIIECTB

B BoJic. MaccoBas 10J11 BEIecTBa

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTtBOopeHmE BEIECTB ¢ pa3auyHON
PacTBOPUMOCTHIO.

B3anmopaeiicTBie BOAEI C METAIJIAMA
(HaTpUEeM U KaJIbLIUEM).
HccnenoBanre pacTBOPOB KUCIIOT U
HIEJ0YEH C TOMOIIBIO UHIUKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEN
PacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPUMOCTHIO.

[IpurorosiieHue pacTBOPOB

C ONPEICIEHHON MAaCCOBOM JOJIEH
PacCTBOPEHHOTO BENIECTBA.
Ilpakmuueckas paboma

No 5. [IpuroroBieHue pacTBOPOB

C ONPENEIEHHON MACCOBOM J0JIEN
PAaCTBOPEHHOTO BEILIECTBA.

XUMHUYECKHUE CBOMCTBA BOABI, €€ POJIb KaK
PAcTBOPUTEIIS B MPUPOIHBIX MTPOLIECCAX.
CocTaBisATh ypaBHEHUS XUMUYECKUX
peakuuii ¢ y4acTUueM BOBI.

OOBACHATH CYIIHOCTh SKOJIOTMUECKHUX
npo0sIeM, CBA3AHHBIX C 3arPA3HEHUEM
IPUPOJIHBIX BOJI, CIIOCOOBI OUUCTKH BOJbBI
OT MpUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsi3HEHHUS.

[1nannpoBaTh U OCYILECTBIATD

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJIBI 110 pe3yJbTaTaM
JKCIIEPUMEHTA ITPU POBEACHUHN
71a00paTOPHBIX ONMBITOB M MPAKTUYECKON
padoTHI.

CrnenoBaTh nmpaBuiiaM 0€301MacHOMN
paboThI B 1a0OPATOPUH MPU
UCII0JIb30BAaHUU XUMHYECKOU MTOCY/IbI U
000py10BaHUSI.

[IpoBOAXTH BBIYMCIICHUS C IPUMEHEHHUEM
MOHSTHUS «MaccoBasi 10J1s BEIIeCTBa

B PacTBOPE».

BricTpanBaTh pa3BEpHyThIE IUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIO U3 yueOHUKA U
CIPaBOYHBIX MAaTEPUAIOB, TPAMOTHO
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Buviuucnenusa:
C UCIOJIb30BAHUEM MMOHATUS «MacCOBast
JIOJIs1 BEIIECTBA B PACTBOPE»

VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYICCKUX
COEIMHEHUN

11

Kiaccuduxanys HeopraHu4eCcKux
coequHenuid. Oxcuael. Knaccudukarms
OKCHUJIOB: cojieo0pa3yronire (OCHOBHbIE,
KHCJIOTHBIC, aM(POTEpHBIC) U
HecosieoOpasyromue. Homenknarypa
OKCHA0B. PU3NUECKUE U XUMUUYECKUE
cBOMCTBa OKCHIOB. [lorydeHrne oOKCuIoB.

OcHoBanusi. Knaccudukaiiyst OCHOBaHUM:

IETIOYU U HEPACTBOPUMBIE OCHOBAHUSL.
Homenknarypa ocHoBanuii. uznueckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHMIA.
[Tosryuenne 0OCHOBaHUU.

Kucnotsl. Knaccudukaius Kuciaor.
Homenknatypa kucior. @usndeckue
U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTtaiuioB H.H. bekerona.
[Tosyuenue KUCOT.

Conu. HomeHkiatypa coneil.
Pu3nyecKrue 1 XUMHYECKHE CBOMCTBA
conent. [lomyuenue conen.
['eneTnyeckas CBsI3b MEXKY KilacCaMU
HEOPTaHWYECKUX COCTMHECHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Knaccudumuporars nzyuaemolie
BEIIECTBA 110 COCTaBYy U CBOIMCTBAM.
Cocrapnsatb HopMyIbl OKCHIOB, KUCTIOT,
OCHOBAHMUM, COJIeH M Ha3hIBAaTh UX

10 MEKTyHApOIHOW HOMEHKIIAType.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIMX XUMUYECKUX CBOMCTB
W3YUYEHHBIX KJIACCOB/TPYMI BEIECTB,

K KOTOPBIM OHH OTHOCATCS.

CocTaBisiTh MOJIEKYJISIPHBIC YPaBHEHUSI
peaKuui, HIUTFOCTPUPYIOLIUX
XUMHUYECKHE CBONCTBA U CITOCOOBI
MOJTYYEHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TAKkKe
MOATBEPKIAIOIINX T€HETUYECKYIO
B3aUMOCBSI3b MEXKAY HUMH.
[Tpou3BOAUTE BHIYUCICHUS

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIHil.
[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUECKHE
AKCIIEPUMEHTHI, POBOUTH HAOIIOICHMUSI,
JIeJaTh BBIBOJIBI IO pe3yJIbTaTam
AKCIIEpPUMEHTA IIPU MTPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTHYECKUX
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OO6pa31bl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

OnbITHI, WILTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

Onpenenenue pacTBOPOB KUCIOT U
IEJI0YEN ¢ TOMOIIBIO HHIUKATOPOB.
N3ydeHne B3auMOAEHCTBUS KACIIOT

C METAJUIAMH, PEAKLINNA HEUTPATIN3ALUN.
B3anmonenicTBue pacTBopa cepHON
KUCIOTHI ¢ okcuaoM Menu (II).
ITomyyeHne HEpaCTBOPUMBIX OCHOBAHUU.
BoITecHeHrEe 0JTHOTO MeTaljIa IPyTruM
U3 PacTBOPA COJIH.

IIpakmuueckas paboma

Ne 6. Pemenune skcriepuMeHTAIBHBIX
3a7a4 1o teMe «Baxxuenmme Kkinaccol
HEOPTaHUYECKUX COCTUHEHUIN.
Buiuucnenus:

M0 YpaBHEHUSM XUMHYECKON PEaKIuu:
KOJIMYECTBA BEIECTBA, 00bEMA, MACCHI
10 U3BECTHOMY KOJIMUECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WU
MPOJYKTOB PEAKIIUU

pabor.

Crnenosars npaBuiiam 0e30macHOM
paboThI B TabopaTopuu

IIPU UCTIOJIb30BAHUH XUMHYECKON
MOCY/JIbl U 000PYI0BAHMUS.
BricTpanBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHQOpMAINIO U3 yueOHHKA U
CIIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO
VICIIOJIB30BAaTh U3YUYECHHBIN OHATUNHBIN
arnrmapar Kypca XuMUu

Uroro no pazgeny:
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Pasznen 3. Ilepuoanueckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3jieMmeHToB . U. MenaeneeBa. CTpoeHue
aToMOB. XMMHUYeCKasl CBA3b. OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIUU

3.1 | [lepuoanueckuit
3aKOH U
[lepnomnyeckas
cucremMa
XUMHUYECKUX
AJIEMEHTOB

Ctpoenue atoma

J1. 1. Menaeneena.

7

[lepBbie MONBITKU KJIaCCU(DUKALIAN
XUMHYECKUX JIEMEHTOB. [ToHATHE

O rpynmnax CXOJIHBIX JIEMEHTOB
(11eJI0YHBIC U IIEJT0YHO3EMETbHBIC
METaJIJIbl, TaJIOT€HbI, UHEPTHHIC Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
ITepnonnueckuii 3akoH. [lepuoandeckas
CUCTEMA XUMHUYECKUX JIIEMEHTOB

J.N. Menneneesa. Koporkoneprnoanas n
JUTUHHOTIEpUOIHAST (hOPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB [[.1. Menneneesa. [lepronsl
u rpynnbl. PU3NYECKU CMBIC
MOPSIAKOBOIO HOMEpa, HOMEPOB MEPHOIa
Y TPYMIIbI AJIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX
snaep. M3oromnbl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB TTEPBHIX
20 XMMHUYECKHX 2JIEMECHTOB
ITeprnoauueckoi CHCTEMBI

J.N. MenaeneeBa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA

IO €rO0 MoJ0XKeHUIo B [leprnoanueckoit
cucteme JI.M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUSI pajuyca

PackppiBaTh CMBICT IEPUOANIECKOTO
3aKOHa.

OnuckIBaTh CTpOEHUE TAOTUIIBI
«lIepnonnueckas cucreMa XUMHYECKUX
anemeHToB /.M. MeHpaeneeBay.
MopenupoBaTk CTPOEHHUE aTOMA,
SHEPreTUYECKUX YPOBHEHN U MOLYPOBHEN
IIPY [TIOMOILHA PUCYHKOB, 3JIEKTPOHHBIX
KOH(MUTYpaluii U 3JEKTPOHHO-
rpaguieckux Gopmyi.

[TosicHATh pU3MYECKUN CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPHUOA
Y TPYIIBI DJIEMEHTA.

XapakTepu3oBaTh XUMHYECKUE DJIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUW, KAJIbLIUN
Y UX COEITMHEHUS T10 TIOJIOKEHHIO

B llepnonnueckont cucreme

J.1. Menneneena.

OOBsACHATH 00ITHE 3aKOHOMEPHOCTH

B U3MEHECHHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHUE PaInyCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B IIpeJIeJIaX MAJIbIX IEPHUOJOB U TJIaBHBIX
IIOATPYII C Y4ETOM CTPOECHUSA UX
aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METAJTUYECKUX U HEMETAJUTMYECKUX
CBOMCTB I10 TPYIIIIaM U MEPHUOJIaM.
3nauenue [lepuoauueckoro 3aKoHa u
[leproauyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHUS HAYKH U
npakTuky. /.M. MenneneeB — y4€Hblil 1
IpaKIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3aumoeiicTBue THAPOKCHIA IMHKA

C paCTBOpPAaMH KHUCJIOT U IIET0YECH.
MopenupoBaHue CTpOCHUSI MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEMN,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Ta6nuna «llepuonnueckas cucrema
XUMHUUYECKHUX DJIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakoMJIeHHE ¢ 00pa3laMi METAJJIOB U
HEMETaJJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B I1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BEpPHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha UHPOPMALIMIO U3 YUEOHUKA U APYTHX
MCTOYHUKOB, B TOM unciie UHTepHeTa

3.2

XUMHUYECKasl CBA3b.
OKHUCIINTEIILHO-
BOCCTAaHOBHUTECIILHBIC
peaKuuu

Xumunyeckas cBsizb. KoBaneHTHas
(TmoJisipHAst U HEMOJISIPHASI) CBS3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUYECKHUX
snemMeHToB. oHHas cBs3b. CTENEHb
okucyieHus. OKUCIUTEIbHO-
BOCCTaHOBUTENbHBIE peakiuu. [Iporeccs

PackppiBaTh CMBICIT M3y4aeMBbIX TOHATHH.
OnpenensaTh BUI XUMUUYECKON CBSI3U

B COCIMHCHMU.

MonennpoBaTh CTPOCHUE MOJIEKYJI

IIPYA TIOMOILM PUCYHKOB, MOJIEJIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.

33




OKHCJICHUS U BOCCTAaHOBJICHHUSI.
OKuCIUTENN U BOCCTAHOBUTEH.
XUMHUUYECKHUM SKCTIEPUMEHT: U3YUYCHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETaJIJIOB, B3aUMO/ICHCTBHE
TUAPOKCHUA [ITHKA C PACTBOPaMU KUCJIOT
Y 1IEJI0YEH, TPOBEJCHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TTPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIoKEHUsI, COCTUHCHUS ).
Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

OMNBITHI, WIUTIOCTPUPYIOLINE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOkKEHUsI, COSTUHECHMUS)

Hcnonp30BaTh XUMAYECKYHO CUMBOJIUKY
JUIsl cOCTaBJIeHUs (hOpMYJT BEILIECTB,
AIIEKTPOHHOTO OaslaHca peaKIni.
Onpenensite CTENEHb OKUCIEHUS aTOMOB
XUMUYECKUX DJIEMEHTOB 110 (JOpMyiaM H
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COE€IMHEHUH 110 CTEIECHU OKHUCIICHUSI
aTOMOB XMMUYECKHUX JIEMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAHOBUTENb. PaccTaBisTh
KOA(PPUIIMEHTHI B CXeMaX MPOCThIX
OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX
peaKuuii METOJIOM 3JIEKTPOHHOTO
Oananca.

HaGnronaTe XuMHUYECKHE OTBITHI

10 IJIaHy, aHAJTU3UPOBATH U JIETaTh
BBIBO/IbI.

Ucnons3zoBate UKT niag co3zpanus
MOJIEJIEN, TIOATOTOBKH MPE3EHTALINM,
JIOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEpPHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpMaIUIO U3 yueOHHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MHTepHera

Wroro o pazgeny 15
PeszepBHOE Bpems 3
OBIIEE UMCJIO YACOB 68
[10 ITPOI'PAMME
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9 KUIACC

HanmenoBanne
pa3esioB U TeEM
y4eOHOro npeaMera

Ne
/o

KommuectBo
4acoB

Coneprxanue oOydeHus

OCHOBHBIE BHJIBI ACITETLHOCTH
O0yJaroIIIXCS

Pa3jnen 1. BemnecTBO M XMMHUYeCKHE PeaKIUH

1.1 | IloBTOpEHue u
yriyOJieHue 3HaHUuM!
OCHOBHBIX pa3/IeioB

Kypca 8 kiracca

5

[Iepnoanueckuii 3akoH. [lepuoanyeckas
CHCTEMa XMMHUYECKHUX DJICMCHTOB

JI.1. MenpneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XAMHUYECKHUX DJIEMEHTOB IIEPBBIX TPEX
MEPHUOJIOB, KAJIHS, KATBIUS U UX
COCJIMHCHUN B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [lepnoanyeckol cuctemMe U CTpOEHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMHUECKOU
CBsI3U. THITBI KPUCTAJUTMYECKHUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PEIIETKY U BUJIa XUMUYECKON CBA3U.
Knaccuduxanust 1 HOMeHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XMUMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX
COCJIMHCHUI, TeHETUYECKas CBSI3b
HEOPraHUYECKHUX BEIIECTB.

XapakTepu30BaTh XUMHUYECKHUE JIEMEHTBI
MIEPBBIX TPEX NEPUOJOB, KU U KaJIbIIUs
I10 UX I0J0kKeHuIo B [lepuoanueckon
cucteme /1. 1. Mennaeneena.
KnaccuduimpoBath 1 Ha3bIBaThH
HEOPraHUYECKHUE BEIIECTBA U3YUYECHHBIX
KJIACCOB.

OnuceiBaTh 00IINE XUMHUECKHE
CBOWCTBA BEILIECTB PA3JIMYHBIX KIACCOB,
MOJATBEPKAATh CBOMCTBA IPUMEpPaAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKuuil.

Onpenensate BUJ XUMUYECKOHN CBSI3U U
THUI KPUCTAJUIMYECKOU PEIIETKH
BEIIECTBA.

IIporao3upoBaTth CBOMCTBA BELIECTB

B 3aBUCHMOCTH OT UX CTPOCHUS.
BricTtpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha uH(popMario U3 yueOHUKa U
CIIPaBOYHBIX MATEPUAIIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAaKOMJIEHUE C MOJEIISIMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHWYECKUX BEIIECTB — METAJIOB
U HeMeTaJlyIoB (TpaduTa u aimMasza),
CJIOKHBIX BELIECTB (XJIOpUIa HATPUSA)

WCIIOJIb30BaTh U3YYEHHBIN OHATUWHBIN
anmapar Kypca XUMHUH

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKAX
peaKumit

Knaccudukanus XuMu4eckux peaxiun
M0 Pa3IMYHBIM MIPU3HAKAM (TI0 YHCITY U
COCTaBY YYaCTBYIOIINX B PEAKIINH
BEIIECTB, M0 TEIJIOBOMY 3P deKTy,

10 U3BMEHEHUIO CTENIEHEN OKUCIICHHUS
XUMUYECKUX JIEMCHTOB,

o0 00paTUMOCTH, IO YYACTHUIO
KaTajn3aropa). IK30- U
SHAOTEPMUYECKUE PEAKIINH,
TEPMOXUMUYECKHUE YPaBHCHHUS.
[ToHATHE O CKOPOCTH XUMUYECKON
peakiuu. [Tonsitue 06 oOpaTUMBbIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSIX.
[ToHsATHE O TOMOTCHHBIX U TE€TEPOTCHHBIX
peakuusx. [lonstue o karanuse.
[ToHsITHE O XMMUYECKOM PABHOBECHH.
®dakTophl, BIUSIIONNE HA CKOPOCTh
XUMHUYECKOMN peaKIy U MOJ0KEHNE
XUMUYECKOTO PABHOBECHSI.
OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHbIE

PackpbIBaTh CMBICIT U3y4aeMbIX TTOHSATHIMA
Y IPUMEHSTH 3TH TTOHSATHUS TIPU ONHCAHUH
CBOMCTB BEILIECTB U UX MPEBPAIICHUI.
KnaccuduimpoBats XuMuyeckue
PEaKIINH 10 Pa3THYHBIM IPH3HAKAM.
VYcraHaBnMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peaKIK OT Pa3TMIHbBIX
(bakTopoB.

ITIporno3upoBath BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKHUX TPEeBPAILICHUN
B Pa3IUYHBIX YCIOBUSIX.

OrnpenensiTe OKUCIUTEIb U
BoccTtaHoBuTenb B OBP.

CocTaBsATh 2JIEKTPOHHBIN OanmaHc
pEaKIInH.

[Tpon3BOANTE BBIYUCICHUS

10 XUMHUYCCKUM YPAaBHCHHSM.
YyacTBOBaTh B COBMECTHOM padoTe

B TIape WK TPYIITIE.

BricTpauBaTh pa3BEpHyThIC TUCEMEHHbIE

36




peaKIMH, HIEKTPOHHBIN OajaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHLHOM
peakuuu. CocTaBieHUE ypaBHEHUI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKLMii ¢ UCTIOIb30BaHUEM METO/A
AIIEKTPOHHOTO OaiaHca.

Xumuueckuii IKcnepumenm:
Jlemonucmpayuu.

HccnenoBanue 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON pEaKklMy OT BO3IEUCTBUSA
pa3IMYHbIX (PaKTOPOB.

OnbITHL, WILTIOCTPUPYIOIINE TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOXKEHHUSI, COETUHEHUS ).
Buiuucnenus:

KOJINYECTBA BEILIECTBA, 00bEMA 1 MACCHI
pEareHToB WM IPOIYKTOB MO
ypaBHEHUSM XUMHUYECKUX PEaKInit

1 YCTHBIE€ OTBETHI C OMIOPO

Ha HHQpOpMAIHIO U3 yUeOHHMKA U
CIIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
HCIIOJIb30BaTh NU3YUYCHHBIA OHATUWHBIN
arnmapar Kypca XuMuu

1.3

DIEKTPOIUTHYECKAS
JUCCOIHAIIHS.
XUMHYECKUE
peakuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JTACCOLIMALINU. DJICKTPOIUTHI U
HE3JIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M QUCCOIUAILIMU BEILIECTB

C Pa3JIMYHBIMU BUJAMHU XUMHUYECKOU
cBs3u. Crenenb gucconuanuu. CUIbHBIC
U CJ1a0bIe AJIEKTPOJIUTHIL.

Peaknium nonnoro oomMeHa. Y cioBus

PackpbIBaTh CMBICI U3y4aEMBIX TOHATHH,
a TAKX€ CMBICII TEOPUH
BJICKTPOJIUTUYECKOU TUCCOIHALIHH.
OOBSICHATH TPUUMHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, PA3INdaTh CIA0bIC M CHIIbHBIC
3JIEKTPOJIUTHI.

CocTtaBisTh ypaBHEHUS TUCCOLUALINT
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MIPOTEKAaHMS pEeaKIMii HOHHOTO 0OMEHa,
MIOJTHBIE Y COKPAIIEHHBIE HOHHBIC
ypaBHeHUs peakiuid. CBOMCTBA KUCIIOT,
OCHOBAHHWH U COJIEH B CBETE
MPEJCTABICHHI 00 AJIEKTPOTUTUYECKOM
nucconyanui. KauecTBeHHbIE peaKinu
Ha MoHbI. [ToHsITHE O THIpONIH3E CONE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTpOPOBOAHOCTH
pPacTBOPOB BEIIECTB, IIpoliecca
JTUCCOLMALINY KUCIIOT, IIEJI0Yei

U coJieit (BO3MOKHO MCTIOJb30BAHKE
BHJICOMATEPUAJIOB).

OnbIThl, WUTIOCTPUPYIOIIKE TPU3HAKU
POTEKaHUs peakIuil HOHHOTO OOMEeHa
(oOpa3oBaHue ocajika, BbIJEICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacno3naBaHue HEOPraHMYECKUX
BEILIECTB C MOMOIIBIO KAYE€CTBEHHBIX
peakiuii Ha HOHBI.

JlabopamopHhuwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax
AJICKTPOJIUTOR (C 0Opa3oBaHUEM OCajKa,
BBIJIeJIEHUEM Ta3a, 00pa30BaHKUEM BO/IbI).
llpaxmuuecxas paboma:

KHUCJIOT, IIEJ0YEH U COJICH, MOJIHbIC U
COKpALIEHHBIE HOHHBIE YPABHEHUS
XUMHUYECKUX PEAKIMi HOHHOTO OOMEHa,
KpaTKHE NOHHBIC YPABHEHHUS MPOCTHIX
pEaKIN TUAPOIIN3a COJEH.
XapaxkTepu3oBaTh 00IINE XUMHUECKHE
CBOMCTBA BEIIECTB PAa3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUU AIEKTPOJIUTHIECKON
JIMCCOLUALINY; TIOATBEPKIATH CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U HMOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIIHM.
PemaTte sxcnieprMeHTaNbHBIC 33]]a41

10 TEME.

[InaHUpoOBaTH U OCYIIECTBIISTH

Ha MPAKTUKE XUMHUUECKHUE
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHHSI,
JIeTIaTh BBIBO/JIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUU
71a60PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiaM 0€30MMacHOM
paboThI B JTa0OPATOPHUH TTPH
HCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
00opy10BaHUsl.

[IpoBOANTE BHIYUCIICHUS 10 XUMUYECKUM
YpaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue akcnepruMeHTaIbHBIX
3a/1a4 110 TEME.

Buiuucnenus:

10 YPABHEHUSAM XUMHUYECKUX PEAKLIMI

B [Iape WM IpyIIIE.
BricTpauBaTh pa3BEPHYTHIEC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA U JPYTHX
HWCTOYHUKOB MH(GOPMAIINH, B TOM YHUCIIC
Nutepuera

Hroro no pazneny

17

Paznen 2. HemeTa/JIbI M KX COCIUHEHUSHA

2.1 | Oburas 4
XapaKTEPUCTHKA
XAMHUYECKUX
3JIEMEHTOB
VIIA-rpynmnst.
["amorensl

OO6m1ast xapakTepUCTUKA TaJIOTEHOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEePHbIC CTETICHU OKUCIICHUS.
Ctpoenue u pu3nyecKre CBOMCTBA
MPOCTBHIX BEIIECTB — raJIOTCHOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
xJiopa (B3aMMOJICICTBHE C METAJIJIaMU,
HEMETaJJIaMH, 11eJI0YaMu).
XnopoBogopoa. ComnsiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
npuMeHeHue. JlelicTBue xuopa u
XJIOPOBOAOPOJA HA OPTraHM3M YEJIOBEKA.
Baxueimme XJ0puIbl ¥ UX HAXO0XKICHUE
B IIPUPOJIE.

Xumuueckuii IKcnepumenn:
Jlemoncmpayuu:

OnbITh, OTpaxkaromye Gu3nIecKue u
XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCITOIb30BaHUE

OOBSACHITH O0LIHE 3aKOHOMEPHOCTH

B U3MECHEHUH CBOMCTB HEMETAIIJIOB U UX
COEMHEHNH B MPENIENIax MaJIbIX
NEPUOOB U TJIABHBIX NOJArPYHI
[lepunonnyeckoi CUCTEMbI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepusoBaTh (pU3NYECKUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB
raJIOreHoOB (Ha MpUMEpE XJI0pa) U
CJIOXHBIX BEILECTB (XJIOPOBOAOPOAA,
XJIOpUJa HaTpHs), CIOCOOBI UX
MOJIy4eHUs], IPUMEHEHUE U 3HAaUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
Onpenensatb XJIOPUA-UOHBI B PACTBOPE.
[InaHupoBaTh U OCYIIECTBIISTh

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOAUTH HAOIIIOICHUS,
JIeJ1aTh BBIBOJIBI IO Pe3yJIbTaTaM
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BUJIEOMATEPHUAIIOB).

O3HakomIieHHe ¢ 00pa3uaMu XJIOPHUIOB
(raJIoreHu10B).

JlabopamopHhwiii onvim:

N3ydenue CBOMCTB CONSTHON KHCIIOTHI.
[TpoBeneHME KaYECTBEHHBIX PEAKITHA
Ha XJIOPUJI-UOHBI.

lIpakmuueckas paboma

Ne 2: Tlosrydenue CONSTHOU KUCIIOTHI,
WU3y4YEHHE €€ CBOUCTB.

Buviuucnenus:

10 YPaBHEHUSM XUMUYECKUX PEAKIUH,
€CJIM OJIMH M3 PEareHTOB JIaH B N30bITKE

HKCIIEPUMEHTA MTPU MPOBEJCHUU
71a00pPATOPHBIX OMBITOB M MPAKTUYECKUX
paborT.

CrnenoBathb npaBuiiaM 0e30MmacHON
paboTHI B Tab0OpaTopuu

MIPU UCTIOIB30BAHUN XUMUYECKOM
MOCY/Ibl U 000pPYAOBaHUS.

BeicTpanBaTh pa3BEpHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UHPOpMAIIUIO U3 yueOHUKA U
CIPABOYHBIX MAaTEPUAJIOB, FPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATHHBIN
anmapar Kypca XUMHH

2.2

OOmas
XapaKTepUCTUKA
XAMUYECKHX
3JICMEHTOB
VIA-rpynmnst. Cepa
1 €€ COCIMHECHUS

OO6mrast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynmnel. OcoO€HHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTEIICHN
OKHUCJICHUSI.

CrpoeHue u pu3HIECKHUe CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOa M CEPHI.
AmnoTporHbie MOIU(UKAIIIN KUCTIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoI0pO/I, CTPOCHHE, PU3HICCKUEC U
XAMHUYECKUE CBOMCTBA.

OKcHIBI cephbl KaK PEICTaBUTEIIN
KHUCIIOTHBIX OKCHJIOB.

Cepnas kuciora, GU3NIECKUE U
XUMHYECKHE CBOMCTBA (00IHE KaK

OOBICHATH O01IME 3aKOHOMEPHOCTH

B U3MEHEHHH CBOMCTB 3JIEMEHTOB
VIA-Tpynnsl 1 UX COETUHEHUN C YIETOM
CTPOCHHUS UX aTOMOB.
XapakTepusoBaTh (pU3NYECKUE U
XAMHUYECKHE CBOMCTBA IMPOCTOTO
BELIECTBA CEPBI U €€ COCTMHEHUN
(cepoBO10pOIa, OKCHUJIOB CEPBI, CEPHOI
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJTyYeHHUsI, IPUMEHEHUE U 3HAYCHHUE

B MIPUPOJIE U )KU3HU YETIOBEKa.
Onpenenars HaMU4UE CyTb(aT-nHOHOB
B PacTBOpE.

OOBICHATH CYITHOCTh 3KOJIOTHUECKUX
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IPEACTABUTEIIS KJIAcCa KUCIOT U
cnerupuueckre). XuMUYIECKUE PEAKITUH,
JIEXKAIKE B OCHOBE MTPOMBIIIIIEHHOTO
croco0a MoJy4YeHHs CEpHOM KUCTIOTHI.
[Tpumenenue. Conu cepHOU KUCIOTHI,
KaueCTBEHHAsI peaKiysl Ha CyJb(aT-HOH.
Haxoxnenue cepbl U €€ COeTMHEHUI

B IIpUpoAe. XUMUYECKOE 3arpsi3HCHUE
OKPYXaroUIEH Cpeibl COCTUHEHUAMU
cepbl (KUCIOTHBIE JTOXK]IU, 3arpsiI3HEHUE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
MPEIOTBPALICHHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

O3HakomIIeHHE ¢ 00pa3liaMH Cephl U e€
COCIMHEHUSIMU (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue nporecca 00yriuBaHus
caxapa 1o JeCTBUEM
KOHLEHTPUPOBAHHON CEPHOMN KUCIIOTHI.
JlabopamopHvie onvimei:

N3yueHne XMMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOU KHCIIOTHI.
[IpoBeneHre Ka4eCTBEHHOM peakluy Ha
cynb(dar-uoH u HabIIOICHUE TTPU3HAKA
€€ NpOTEeKaHUs

npo0JieM, CBSI3aHHBIX € TIepepaboTKOM
COEIMHEHUI CEpBHl.

[TnanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOAUTH HAOIIOCHMS,
JIeNaTh BBIBOJIBI 110 pe3ysibTaTaM
HKCIIEPUMEHTA.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B J1abOpaToOpHUH

IPU UCIIOJIb30BAaHUU XUMUYECKON
MOCYJIbl U 000PYI0BAHUS.

[Tpon3BOaUTH BBIYMCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcnons30BaTh pH BBITIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUEOHHKA,
CIPaBOYHbIEC MaTEpUAIbI
(ITepnonuyeckyro cuCTeMy XUMAYECKUX
anemenToB [{. . MenneneeBa, Tabmauiry
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHUH U
COJIEN B BOJE, JJIEKTPOXUMUYECKUHN DAL
HaIpsHKEHU METaJioB).

Hcnons30BaTh py BBHITIOTHEHUH
yueOHBIX 3aJaHUI U B TIPOLIECCE
UCCIIEIOBATENbCKOM 1eATeIbHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPy
XUMHUYECKOTO COICP KaHMSI, CIPABOYHbBIE
MaTepualsl, pecypcel MHTEpHETa
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2.3

Oobas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
VA-rpynnsl.

Azort, hocdop u ux
COCIMHEHHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepPHbIEC CTENIEHU
OKHUCJICHHUSI.

A3OT, pacrpoCcTpaHEHUE B IPUPOJIE,
bu3HUecKre U XUMUIECKUE CBOMCTRA.
Kpyrosoport a3ora B npupoze.
AMMUak, ero (pU3NYeCKre U XUMUIECKUE
CBOICTBA, OJIyYEHUE U IPUMEHECHHUE.
Conmn ammonus, UX (PU3UUECKUE U
XUMUYECKUE CBOMCTBA, TPUMEHECHHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHUSI.

A30THas KHCJIO0Ta, €€ NOTy4YCHUE,
bu3nUecKue 1 XUMUYECKHUEe CBONCTBA
(oOmue kak mpeAcTaBUTENA Kiacca
KHCJIOT U crienupuIecKue).
Hcnonbp30BaHKre HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ynoopeHnii. XuUMHUYECKOE 3arps3HeHue
OKPY’KarOIIEU CPEIbl COCTUHEHUAMU
a30Ta (KUCIIOTHBIE TOXKIH, 3arPsI3HECHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, amIoTpoInHbIe MOAU(PUKAITUN
docdopa, puzndyeckre 1 XUMUIECKHUE
coiictBa. Okcun dochopa (V) u
docdopHas kucnora, GU3NIECKUE U

OOBICHATH O0LIME 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB 2JIEMEHTOB
VA-rpynnel 1 X COEIMHEHUN C YYETOM
CTPOCHHUS UX aTOMOB.

Xapaktepu3oBaTh PU3NYECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHESHUM
(amMmmMmaka, coueii aMMOHUSI, Q30THOM
KHCJIOTHI, HUTPATOB, okcua docdopa (V)
u pocdopHoit kucnoTel, hocdaTon),
CIIOCOOBI UX TIOJTYYCHHMSI, MPUMCHECHUE U
3HAUEHUE B NMPUPO/IE U )KU3HU YeJIOBEKa.
Onpenensate HOHBI aMMOHUA U (hocat-
MOHBI B PACTBODE.

OOBSACHSTH CYIIIHOCTh KOJOTUYECKUX
npo0JieM, CBA3aHHBIX ¢ HAXOXKICHUEM
coenuHeHuit azora u pochopa

B OKpY>KalolleH cpeae.

[1manupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, IIPOBOANTH HAOJIOICHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEIACHUU
71a00paTOPHBIX OMBITOB M MPAKTHUECKOU
paboTHI.

CrnenoBaTh npaBuiiaM 0€30TaCHOM
paboThI B 1abOpaTOpUu
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XUMUYECKUE CBOMCTBA, MOJIyYCHHE.
Ucnons3oBanue hochatoB B KauecTBe
MUHEPAIbHBIX YI0OpEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

O3znakomiieHue ¢ GpU3NUEeCKUMU
cBOMcTBaMu a3oTa, pocdopa

U UX COCTMHEHUM (BO3MOKHO
HCIIOJIb30BaHUE BUIEOMATEPHAIIOB).
O3HakoMIieHHE ¢ 00pa3liaMu a30THBIX U
bochopHBIX YI00pEeHUIA.

[Tonyyenue, cobupanue, pacro3HaBaHUE
Y U3yYEHHE CBOMCTB aMMHAaKa.
B3anmopelicTBiue KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEIbIO (BO3ZMOMKHO
UCIIOJIb30BAaHUE BUIEOMATEPUATIOB).
Jlabopamopnvie onvimul:

[IpoBeneHne KaueCTBEHHBIX peaKIuii
Ha MOH aMMOHUA U pochar-noH, u
W3YUYEHUE NMPU3HAKOB UX MPOTECKAHUS.
lIpakmuueckas paboma

Ne 3: Tlonydyenune ammuaka, U3yueHue
€ro CBOMCTB.

Boruucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEaAKITHit

IIPY UCTIOJIb30BAHUN XUMHYECKOU
MOCY/IbI U 000PYI0BaHUS.
[Ipon3BOANTE BBIYUCICHUS

110 XUMAYECKUM YPABHECHUSIM.
Hcnonb30BaTh MpH BBITOJTHEHUT
y4eOHBIX 3aJJaHUI TEKCThl YUYCOHHKA,
CIIPABOYHbBIE MATEPUAIIBI
(IepuoIUUECKYIO0 CUCTEMY XUMHUYECKHUX
anemenToB J1. 1. Menaeneesa, Tabiuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEN B BOJE, MIEKTPOXUMUYECKUH P
HaIpsHKEHUI METAIIOB)
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2.4

Oobas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
[VA-rpynmnst.
Yraepon u
KPEMHUH, U UX
COEIMHEHHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
I[VA-rpynnsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHUCJICHHUSI.

Yraepos, atoTponHbie MOANGUKAIINH,
pacrpocTpaHeHue B IPUPOJIE,
bu3nUecKue 1 XUMUYECKUE CBOMCTBA.
Ancoporusi. KpyroBopoT yriieposaa

B IIPUPOJIE.

Oxkcunpl yriiepoja, ux pusndeckue u
XUMHUYECKHE CBOMCTBA, ICHCTBUE

Ha JKMBBIC OPTaHU3MBI, ITOJTYYECHUE U
NPUMEHEHHUE. DKOJIOTHYECKHE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepona (1V), rumoresa rito6anbHOTO
MOTETUICHUS KJIMMaTa, apHUKOBBIN
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
buznuecKre U XMMHUYECKHE CBOMCTBA,
MOJTy4eHUE U MPUMEHEHHE.
KauecTBennas peakius Ha kKapOOHAT-
noHbl. Mcronbp3oBanne KapOOHATOB

B OBITY, METUIIMHE, TIPOMBIIIIEHHOCTH H
CEJIbCKOM XO35M1CTBE.
[TepBoHAYaIbHBIC TTOHATHS

00 OpraHMYEeCKHUX BEIIeCTBaX Kak

0 COEIMHEHMSIX YIriiepoja (MeTaH, 3TaH,

OOBICHATH O0LIME 3aKOHOMEPHOCTH

B U3MEHEHHH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ UX COEJUHEHUM C yUETOM
CTPOEHMS UX aTOMOB.

Xapaktepru3oBaTh GU3NIECKUE U
XUMHYECKUE CBOKCTBA MPOCTHIX BEUIECTB
YIJIEPOJIa U KPEMHUS U UX COEUHECHUN
(OKCHIOB yTiIepo/ia, yroJlbHOW KHCIIOTHI,
KapOOHATOB, OKCHJIA KPEMHHU,
KPEMHUEBOW KUCJIOTHI, CUJIUKATOB),
CIOCOOBI UX TIOJIYYECHHUS, IPUMEHEHHE U
3HA4YEHUE B IPUPOJIE U )KU3HH YETIOBEKA.
OOBSACHITH TPUUNMHHO-CJICICTBEHHYIO
CBs3b: CTPOCHHUE BEILECTBA — CBOWCTBA
— MPUMEHEHUE — Ha IpUMeEpax
COEAVMHEHUN YIJIEPOA U KPEMHUSIL.
Onpenensatb KapOOHAT- ¥ CUITUKAT-UOHBI
B PacTBOpE.

OOBSICHATB CYIIHOCTh IKOJIOTHYECKUX
po0JsieM, CBSI3aHHBIX C HAXOXKICHUEM
YTJIEKUCIIOTO Ta3a B OKPYKAOLIEH CpeEE.
[TonTBepk1aTh 0OCOOEHHOCTH COCTaBa
OPraHUYECKUX BEILIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHU (METaH, 3TaH,
ATUJIEH, AllETUJICH, STAHOJI, TJIMLEPUH,
YKCyCHasi KMCJIOTa), B3aUMOCBSA3b
HEOPTaHUYECKUX COCIMHEHUH YTIepoaa u
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ATHIIEH, alleTUJICH, ITAHOJ, TTUICPHH,
YKCYCHasi KUCIIOTA).

[IprpoaHbIE NCTOYHUKH YIIIEBOJLOPOIOB
(yroJib, MpUpPOAHBIN a3, HedTh),
MPOJYKTHI UX MepepadoTKu (OCH3UH),
UX POJIb B OBITY M IPOMBIIIJIEHHOCTH.
[TonsiTHE O OMONOTUYECKHU BaXKHBIX
BEIIECTBAX: )KHpax, OeIKax, yrieBoaax —
U UX POJIM B KU3HU YEJIOBEKA.
MatepuanabHOE €TUHCTBO OPTAHUYECKUX
U HEOPTaHUYECKUX COCTUHEHUH.
Kpemnuit, ero pusnyeckue u
XUMHYECKHE CBOWCTBA, MOJTYYCHHUE U
npumeHeHue. CoeTMHEHUS] KPEMHUS

B ipupojie. OO01re nmpeacTaBIeHUs

00 oxcune kpemuus (V) u kpemHueBoi
KHCJIOTE.

Cunukatsl, UX UCIIOJIb30BAHUE B OBITY,
MEUITIHE, IPOMBIIIIJICHHOCTH.
Baxueimme cTpouTenbHble MAaTEPUAIIBI:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipo6iaembl 6e3omacHOro
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTeprajoB B TIOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:
Mopeny KpUCTAUIMYECKUX PEIIETOK

OpPraHUYECKUX BEILECTB.
OmnwuceIBaTh posib OEIKOB, KUPOB U
YIJ€BOJIOB B (PYHKIIMOHUPOBAHUU JKHUBBIX
OpPraHMU3MOB, COCTAB IIPUPOJAHBIX
MCTOYHHUKOB YTJIEBOJIOPOJOB, UX POJIb

B OBITY Y IPOMBIIIEHHOCTH.

[TpoBOANTH BBIUKCIICHHUS 110 YPABHEHUSAM
XUMHUYECKUX PEaKIINM.

[TnanupoBaTh U OCYLIECTBIATD

Ha MPaKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM
HKCIIEPUMEHTA ITPU POBEAECHUU
71a00pATOPHBIX OIMBITOB U MPAKTUYECKUX
paborT.

CrnenoBath npaBuiiaM 0e30MmacHON
paboThI B 1abopaTopuu

MIPU UCTIOIB30BAHUN XUMUYECKOM
MOCY/IbI U 000PYI0BAHUS.

Hcnonp30BaTh IpU BBIOTHEHUH
y4eOHBIX 3aJaHUIl TEKCThl YUYeOHHKA,
CIPaBOYHbIEC MaTEPUAIbI
(ITeppoguueckyro CUCTEMY XUMHUYECKUX
anemenToB /. . MenneneeBa, Tabmauiy
PacTBOPUMOCTHU KHCIJIOT, OCHOBaHUI U
COJIEN B BOJIE, DJIEKTPOXUMHUYECKUMN DAL
HaIpsHKEHUI METAIIIIOB)
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anmasa, rpadura, QysiepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLUn
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
IPOTHUBOra3a.

O3HaKOMIIEHHE C IPOIYKIIHUEN
CUJIUKATHOM MPOMBIIIIICHHOCTH
(Bugeomarepuaiibl: cuiiMkaTHas
MPOMBILIUIEHHOCTB ).

Mopaenu MoJieKy OpraHuYeCKUX
BEILECTB.

JlabopamopHhwiii onvim:

[Tonyyenue, cobrpanue, pacro3HaBaHUE
Y U3yYEHHE CBOMCTB YTJIEKHUCIIOTO Ia3a.
[IpoBeneHne KaueCTBEHHBIX peaKIuii

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3YUYEHHE NMPU3HAKOB UX IPOTEKAHUS.
IIpakmuueckue pabomui:

Ne 4. Tlonyuyenue yriaekucioro rasa,
WU3y4YECHUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMEHTaIIbHBIX
3a7a4 1o Teme «BaxxHenIre HeEMETaIIbI
U UX COCTUHEHUS»

Buviuucnenua:

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIUM

Uroro no pazneny

25
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Pa3nen 3. MeTa//IbI M X COeIMHEHUA

3.1

OO01ue cBoMcTBa
METAJLJIOB

4

OO611ast xapaKTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nosoxkenus B [lepuoanueckont cucreme
XUMHYECKUX JIEMEHTOB

JI.1. MenpaeneeBa v CTpOCHUSI aTOMOB.
Crpoenue metaminoB. Meramueckas
CBSI3b M METAJUIMYECKas
KpUCTAININYECKAs PEIIETKA.
DIIEKTPOXUMHUYECKUAN PSIJT HANIPSKEHUN
MeTAIII0B. PUBHYECKHUE U XUMHUYECKUE
cBoiicTBa MeTauioB. O0mIKe criocoobl
nonaydyeHusa metaioB. [lonstue

0 KOPPO3UH METAJIIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CnuaBel (cTalnp, 4yryH, TIOPATFOMUAHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO0pa3sisl METAIIJIOB | CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UHU
METaJJIOB (BO3MOKHO MCIIOJIB30BaHUE
BHJICOMATEPUAIOB).

Jlabopamopnvie onvimeol:
O3zHakomiieHHe ¢ oOpa3liaMyd METaIOB U
CIUTaBOB, UX (PU3MUYECKUMH CBOMCTBaAMHU.

PackpbIBaTh CMBICT H3y4aeMbIX OHSATHUI
Y IPUMEHATH 3TU MOHATHS IIPU OMIMUCAHUH
CBOWCTB BEIIECTB U UX MPEBPALLICHHIA.
OOBACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METAIIJIOB ¥ KX COSMHEHUI C YIETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAILJIOB,
o011e PU3NIeCKue U XUMHUUECKHE
CBOICTBa METAJIOB.

XapakTepu3oBaTh 001IKE CLIOCOOBI
MOJTyYEHUS] METAJLJIOB.

OnuceIBaTh COCOOBI 3aIUTH METAJIJIOB
OT KOpPpPO3UH.

CrnenoBaTh nmpaBmiiaM 0€301MacHOMN
paboThI B 1a0OPATOPUH MPU
MCTIOJIb30BaHUN XUMUYECKON TIOCYIbI U
000pyT0BaHUS.

[Ipon3BOaUTE BEIYUCIICHUS

110 YPaBHEHUSAM XUMHYECKHUX PEaKIIHH,
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIN TPyTIIIE.

Hcnonb30BaTh Npy BHIMOJTHEHUN
y4eOHBIX 3a/laHui TEKCThl yUYeOHHKA,
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Buviuucnenus:

10 YPAaBHEHUSAM XUMHYECKUX PEAKIIUH,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
MIPUMECH

CIIPAaBOYHBIE MaTEpPHUAIbI
(ITepuoanyeckyro CUCTEMY XUMUYECKHUX
anemenToB /. . MenneneeBa, Tabmauiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHUM U
COJIEN B BOJE, DIIEKTPOXUMHUYECKUHN PAL
HaIpPsHKEHUI METAIIIIOB)

3.2

Baxnueriue
METAaJUIbI U UX
COEIMHEHUA

16

[IlemoyHbIe METAIIBL: MTOJIOKCHHUE

B [leprnoanyeckoil cucteMe XuMHYECKUX
aneMmeHToB .M. MenzaeneeBa, ctpoeHune
MX aTOMOB, HAX0XJAEHHUE B IPUPOJIE.
dusnyueckre U1 XUMHIECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCHUIIbI
Y TUJIPOKCUIBI HATPUS U KaJIUSL.
[IprMeHeHre MIET0YHbBIX METAJJIOB U UX
COCJIMHCHMHU.

[[lenouyno3emenbHbIE METAJIJIbl MAarHUM 1
KaJIBLMI: nosioxkeHue B [lepuoanueckoit
CHCTEME XMMHUUYECKHUX DJIEMEHTOB

JI.1. MenneneeBa, CTpOCHUE UX ATOMOB,
HaxXOXJIeHHE B pupoje. Pusznueckue u
XUMHYSCKHE CBOMCTBA MarHus 1
Kanbplus. Baxkuenmue coeqnHeHns
KaJIbIUS (OKCH/I, TUIPOKCHI, COJIH).
JKEcTkoCTh BOJIBI M CITOCOOKI €€
YCTpaHEHHUS.

AJTIOMUHHN: TTOJIOKEHHE

B [leproanyecko cucTeMe XuMUYeCKUX

OOBACHATH O0IIIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-
METaJIOB ¥ MX COCTMHCHHUH B TPYIITIax

C YU4ETOM CTPOEHUS X aTOMOB.
XapakTepusoBarh PU3NYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METaJJIOB U UX COeMHEHUN (OKCUIOB,
TUIPOKCHUIIOB, COJICH ), CITIOCOOBI UX
MOJIYYCHUS], MIPUMEHEHHE U 3HAUCHHE

B IIPUPOJIE U )KU3HU YeTIOBEKA.
YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEILIECTBA — CBOWMCTBAa — NPUMEHEHUE —
Ha IIpUMepax U3yv4aeMbIX BEIIECTB.
Pacnio3HaBaTh ¢ MOMOILBIO KAYECTBEHHBIX
peaKIuii HOHbI METAJIOB: MarHus,
KaJIbIUs, ATIOMUHUSA, IMHKa, sxere3a (1)
u xenesa (I11), menu (11).

JlokaspiBaTh aM(OTEPHBIN XapaKTep
OKCHJIOB U TUAPOKCHJIOB ATFOMUHUSA U
UHKA.
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sanemeHToB J1.11. MeHneneesa, ctpoeHue
aToMa, HaXO0XKJICHHE B IPUPOJIC.
DOU3NYECKHE U XUMHUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOKCTBA
OKCHJA U TUAPOKCHIA AITFOMUHUSL.
JKenezo: nonoxenue B [lepuognueckoit
CHCTEME XMMHUYECKHUX DJICMCHTOB

JI.1. MenaeneeBa, CTpOEHHUE aTOMa,
HaxO0XJeHHUE B Npupojie. Pusnueckue u
XHMHUYECKHE CBOMCTBA ene3a. OKCUIpbI,
ruIpoKcuabl u conu xkenesa (1) u sxenesa
(III), ux coctaB, CBOWCTBA U MOTYYECHUE.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

Oco06eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KaJIbIIUSI ¥ HATPHUS C BOAOM (BO3MOYKHO
WCII0JIb30BaHUE BUCOMATEPHUATIOB).
OxpalMBaHue MJIaMEeHU HOHAMU HaTpus,
KaJIus U KaJablus (BO3MOXKHO
WCIIO0JIb30BaHUE BUJIEOMATEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOW BOBI.
[Ipouecc ropenus xene3a B KUCIOPOJIE
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimoi:

[IpoBeneHre Ka4eCTBEHHBIX PEAKLIUHI
Ha MOHBI (MarHusl, KaJIbIUs, aTFOMUHUS,

[InanupoBaTh U OCYLIECTBIAThH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJIBI 110 pE3yJIbTaTaM
AKCIIEpUMEHTA MTPU MPOBEJCHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

Crnenosath npaBuiiam 0e30macHOM
paboThI B 1abopaTopuu

MIPU UCIIOJIb30BAHUHN XUMHUYECKON
oCy/Abl 1 000PYIOBaHMUSL.

[Tpou3BOAUTE BBIYUCICHUS

0 XUMUYECKUM YPABHEHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM Tpynie.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE€ OTBETHI C ONOPOM

Ha WHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATUNHBIN
arrmapar Kypca XuMUH
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nuHKa, xenesa (11) u xenesa (III), meau
(I1), onmrcanue IPU3HAKOB UX
MIPOTEKAHMS.

HccnenoBanne aMmpOTEpHBIX CBONCTB
TUPOKCHUIA ATFOMUHUS U THAPOKCHIA
IIMHKA.

lIpaxmuueckue pabomut:

Ne 6. JKEcTkOCTh BOJIBI M METOABI €€
yCTpaHEHUS.

Ne 7. Pemenue skcnepuMeHTAIIBHBIX
3a/1a4 1o TeMe «BaxkHeillre MeTamibl 1
UX COCTUHEHUSD.

Buviuucnenus:

10 YPaBHEHUSAM XUMHYECKUX PEaKIIUH,
€CJIM OJIMH M3 PEareHTOB JIaH B N30BITKE
WJIU COJICPKUT NMPUMECH;

MacCOBOM JTOJIM BBIXOJA MPOIYKTa
peakuuu

Uroro no pazneny

20

Pa3n

e 4. XumMus U OKpy:Kamouias cpeaa

4.1

XUMUA U
OKpy’Karomas cpeaa

3

BemecTBa 1 MaTepruaiibl B HOBCEHEBHOM
’KM3HH 4ejoBeka. be3omacHoe
HCITOJIL30BAHUE BEIIECTB U XMMHUYECKUX
peakiuii B ObITy. [lepBas momotps npu
XUMHUYECKUX OKOTax U OTPABICHUSX.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
cpeasl (mpeaesibHast AOMyCTUMast

XapakTepu3oBaTh POJib XUMHUU

B Pa3JIMUHBIX chepax AesiTeTbHOCTH
JIFOJeH, OCHOBHBIC BEIIECTBA U
MaTepualbl, IPUMEHSEMbIE B KU3HU
COBPEMEHHOTO YEJIOBEKa.

OOBACHATH ycIOBHS 0€30MaCHOTO
WCIIOJIb30BaHUs BEIIECTB M XUMUYECKHUX
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KOHIIEHTpa1us BemecTs. Posib xumuu

B PEILIEHUH 3KOJOTUUYECKUX MPOOIIEM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenue oOpa3oB MaTepraIoB
(CTEKJ10, CIIaBbl METAJIJIOB, MOJIUMEPHBIC
MaTepuabl)

peakiuii B OBITY.

AHaIM3UPOBATh U KPUTUUECKHU
OTIICHUBATH WH(OPMAITHIO O BIUSHUH
MIPOMBIIIJIEHHOCTH, CEIBCKOT0 X0341CTBA,
TPAHCIIOPTA U AP. HA COCTOSIHUE
OKpY>KaroILEn Cpebl.

YMeTh 0Ka3bIBaTh MEPBYIO MTOMOIIb

IPU XUMUYECKHUX 05KOTaX U OTPABJICHUSX.
[IpunuMath ydyactue B 00CYKIECHUU
po0JieM XUMUYECKON U AKOJIOTUYECKOMN
HaIIPaBJICHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO MO3ULIUIO 0 MPoOJIeMe U
MpeJIaraTb BO3MOXKHBIE ITyTH €€
pelieHus

Nroro no pazgeny: 3
PesepBHOE Bpems 3
OBHIEE YNCJIO YACOB 68
[10 TTPOTPAMME
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