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denepanpHas pabovas mporpaMma Mo ydyeOHOMy MpeaMeTy «Xumus» (0a30BbIid
ypoBeHb) (mpeaMmeTHas o001acTh «EcTecTBEeHHO-HAay4HBIE TMPEAMETHI») BKIIOYAET
MOSICHUTENIBHYIO ~ 3alMCKy, COJepKaHhe OOyYeHHS, IUTAaHUPYEMbIC PE3yJIbTaThl
OCBOCHHSI IIPOTPAMMBI TI0O XUMHUH, TEMATHIECKOE TUITAHUPOBAHUE.

[TosicHuTenpHas 3amucKka OTpakaeT oOIue IeNMM W 3aJa4yd HW3yYeHUs] XUMUH,
XapaKTePUCTUKY IICHXOJOTHYECKUX MPEANOChUIOK K €€ W3YYEeHHI0 OO0ydYaroluMUCH,
MECTO B CTPYKType YYeOHOro IIaHa, a TaKKe IOIXOIbl K OTOOpY COJEpIKaHMS,
K OTPEJICIICHUIO TIAHUPYEMBIX PE3YIbTATOB.

Copepkanne OOydYeHHsS pAacKpbIBaeT COJCP)KATEIbHBIC JIMHWHM, KOTOPHIC
MpeIararoTes I 00s3aTEHPHOTO U3YYCHHUS B KaXKIOM KJIACC€ Ha YPOBHE OCHOBHOTO
oOrero oOpazoBaHus.

[Imanupyemble pe3yibTaThl OCBOEHHUS TPOTpaMMBI [0 XHWMHU BKIIOYAIOT
JUYHOCTHBIC, METaIllpeAMETHBIC pPE3yJbTaThl 3a BECh IMEPHOJ OOyYCHHs Ha YPOBHE
OCHOBHOTO 0011ero 00pa30BaHMs, a TAKKe MPEeIMETHbIE JOCTI)KEHUs 00ydaromerocs
3a KaXKJIbIi TOJ] 00yUYeHUS.

HOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa Mo XMMUU Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHHs COCTaBIIEHA
Ha OCHOBE TpeOOBaHMN K pe3yiabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHON
MporpaMMbl OCHOBHOTO 0011ero o6paszoBanusi, mpejactaBieHHbix B PI'OC 00O,
a Takke Ha OCHOBe (QeaepaibHON pabouell mporpaMmbl BOCHUTAHUS U C YYETOM
KOHIICTIIIUMA TIpenojaBaHusl ydeOHOro mpeameTa «XuMHus» B 00pa30BaTEIbHBIX
opranu3anuax Pocculickon denepanuu.

[Iporpamma mo xumum pazpaboTaHa C IENbI0 OKa3aHUS METOJAMYECKOW MOMOIIN
YUHUTEIIO B CO3/IaHUM paboyeil mpOrpaMmbl 10 Y4eOHOMY MTPEAMETY.

[Tporpamma o xumuu Aa€T NMpeACTaBICHUE O LEIAX, OOLIEH CTpaTerun 00y4YeHus,
BOCIIUTAaHUSI U  Ppa3BUTHS  OOyYalOIMXCS CPeACTBaMH  y4yeOHOro  MpeaMeTa,
yCTaHAaBIMBAaET  0O0f3aTebHOE  MPEAMETHOE  COJAEpXkaHue,  MpPEeAyCMaTpUBAET
pacrpefielieHue €ero Imo KijaccaM M CTPYKTypHUpOBAaHME IO pa3jeiaM U Temam
MIPOTrPaMMBbl 10 XUMUHU, ONIPEAEIISIET KOJTUYECTBEHHBIE U KAYECTBEHHBIE XapAKTEPUCTUKH
COJIEp)KaHMsI, PEKOMEHIYEMYIO TIOCIEAOBATEILHOCTh H3YUCHHUS] XUMHHU C YU4ETOM
MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O0O0ydJarouuxcsi, OmpenesieT BO3MOXXHOCTH TIpenMeTa
Ui peanu3anuu TpeOOoBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
nporpaMmbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs, a Takxke TpeOOBaHUMN
K pe3yJibTaraM OOy4eHHUs] XMMUU Ha YPOBHE II€JIe U3y4EeHHsS] MPEeJAMETa U OCHOBHBIX
BUJIOB Y4€OHO-ITO3HABATEIILHON NEATEILHOCTH 00YUaroIerocsi o OCBOSHUIO y4eOHOTO
CoJIepKaHUsI.



3HaHUWE XHUMHUHM CIYy>)KUT OCHOBOM [l  (OPMHUpPOBAHUS  MHUPOBO33PECHUS
00y4Yaromierocsi, ero MpeACTaBICHU 0 MaTepUATbHOM €IMHCTBE MHpPA, BAXKHYIO POJIb
UrparoT (HopMUpyeMble XUMHUEH MNPEJCTaBICHUS O B3aUMOIIPEBPAIICHUIX JHEPrUu
u 00 HBOJIONMM BEHIECTB B MPHUPOJIC, O MyTAX PEIICHHUS TI00ATbHBIX MPoOIeM
YCTOMYMBOTIO PpAa3BUTHs YEJIIOBEUYECTBA — CBHIPbEBOM, DHEPreTUYECKOM, IHILEBOU
Y DKOJIOTUYECKOUN 0€301acCHOCTH, MPOOIIeM 31paBOOXPAaHEHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET peau3alii BO3MOKHOCTEH [IJIsi CaMOpPa3BUTUA U (POPMUPOBAHUS
KyJIbTYpbI TUYHOCTH, €€ 0011el U GyHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJIaJl B (OPMUPOBAHME MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEM
oOy4arommxcsi,  HaBBIKOB ~ MX  CaMOCTOSITEJILHOM  y4eOHOM  JIeSITEeIbHOCTH,
AKCHEPUMEHTAJbHBIX U MCCJIEAOBATEIbCKUX  YMEHHH,  HEOOXOJUMBIX  Kak
B ITOBCETHEBHOM XKM3HU, TaK U B IPOPECCUOHAIBHOM JCSATEIBHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJOCTHOTO B3MJIsiAa HAa  €OWHCTBO  NPHUPOABI M YEIOBEKa,  SIBIISETCS
OTBETCTBEHHBIM  3TarioM B (OPMUPOBAHUM E€CTECTBEHHOHAYYHOM TI'PaMOTHOCTH
oOyyJaromumxcs;

CIIOCOOCTBYET (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B HKOJIOTHYECKOE 0Opa3oBaHUE
o0y4Jaronuxcs.

JlanHple HampaBiieHHs B OOYyYEHMM XHUMHHM OOECHEYMBAIOTCS CHEHU(PUKON
coJiepKaHusl y4eOHOTr0 IIPeAMETa, KOTOPBIM SBISETCS NEJArornyecku aJalTHPOBAHHBIM
oTpakeHHuEeM 0a30BOM HAYKH XMMUU Ha ONPE/ICTIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIEro oOpa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHUCA CHUCTEMbl IEPBOHAYAIBHBIX MMOHATUN XUMHUHU, OCHOB
HEOPraHUYECKOM XMMHUHU U HEKOTOPBIX OTJAEIbHBIX 3HAYUMBIX MOHSITUH OpPraHUYECKOU
XUMUHU.

CtpykTypa colepaHusi MpOrpaMMbl IO XUMHU C(HOpPMHUPOBaHA HA OCHOBE
CUCTEMHOro mnojaxoaa K €€ wuszydeHuto. ColiepkaHue CKJIAIbIBACTCS W3 CHCTEMBI
MOHATUM O XMMHUYECKOM 3JIEMEHTE M BELIECTBE M CHUCTEMBI MOHATHA O XUMHYECKOU
peakuuu. OO0Ge OSTH CHUCTEMBl CTPYKTYpPHO OpPraHMU30BAaHbl [0  MPUHIUITY
MOCJICIOBATEILHOTO PAa3BUTHSI 3HAHUKA HAa OCHOBE TEOPETHUYECKUX IPEICTABICHUM
Pa3HOr0 YpOBHSL:

ATOMHOMOJIEKYJISIPHOI'O YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnonnueckoro 3akoHa JI.M. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUU,

YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3Y;

NpeACTaBICHUM 00 ANEKTPOJIUTUUECKON JUCCOIMALIMY BEUIECTB B paCTBOPaX.

TeopeTnueckue 3HaAHUSI PACCMATPUBAKOTCS HA OCHOBE SMIIMPUUYECKH TOJTYUYECHHBIX
U OCMBICICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K
JIpYyroMy, BBITIONHSAS (GYHKIUUA OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS H
BO3MO>KHOCTEM MPAKTUYECKOTr0 MPUMEHEHUS U TOJIyYEHUS U3y4aeMbIX BEIIECTB.



OcBoeHue mporpaMMbl IO XUMHH CTIOCOOCTBYET (hOPMHUPOBAHUIO TIPEICTABIICHUS
0 XHMHUYECKOM COCTAaBJISIIONICH HAYYHOM KApTUHBI MHpPA B JIOTUKE €€ CUCTEMHOWU
MPUPOJbI, IEHHOCTHOIO OTHOIICHUS K HAay4YHOMY 3HAHUIO M METOJaM MO3HAHUS B
Hayke. M3ydueHre XMMHUM MPOUCXOJUT C MPUBJICYCHUEM 3HAHUI U3 paHEE HM3YyUECHHBIX
y4ueOHbIX IpeaMeToB: «Okpyxaromuid Mupy», «buonorus. 57 kmaccel» U «Pusuka. 7
KJ1acey.

[Ipy u3ydeHUM XUMHUHU TPOUCXOAUT (POPMUPOBAHUE 3HAHMK OCHOB XHMHMUYECKOU
HAayKH Kak 0O0JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKON NeSITEIbHOCTH
YeJioBeKa M KaKk OJHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJIbTYphl. 3ajgada y4eOHOro
MpeaMeTa COCTOMT B (DOPMUPOBAHHHM CHUCTEMBI XMMHUYECKHX 3HAHUN — BaKHEHIIHMX
(GakToB, MOHATHI, 3aKOHOB U TEOPETHUYECKUX TOJIOKECHHH, JOCTYMHBIX 000OIICHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, s3blka HayKH, B MPUOOIIEHUH K HAyYHBIM METOJIaM
MO3HAHUS TIPU M3YYCHUU BEIIECTB W XUMHUYECKUX peaKiuid, B (POpMHpOBAHUU
U pa3BUTHUM TO3HABATEIbHBIX YMEHHMU W MX NPUMEHEHHHM B y4eOHO-ITO3HABATEIbHOU
U y4yeOHO-UCCIEe0BATENbCKOU JACSATEIbHOCTH, OCBOCHMM TMpaBmwi 0OE30MacHOro
oOpalleHusl ¢ BEIIECTBAMU B ITOBCETHEBHOM KU3HHU.

[Ipn wm3ydyeHMM XMMHH Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs BaKHOE
3HaYEHUE MPUOOPENH TaKHE MEJH, KaK:

dbopmupoBaHue WHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, rOTOBOM
K €aM000pa30BaHHIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY IMPHUHSATHIO pEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

HaIpaBJICHHOCTh OOYYEHMsI Ha CHUCTEMAaTHYECKOe MNPUOOIEeHHE OOyYaromuxcs
K CaMOCTOSITEJIbHOM TMO3HABATEIbHON JEATEIbHOCTH, HAy4YHBIM METOJaM IIO3HaHWS,
(GhOpMUPYIOITUM MOTHBAITUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUMU;

o0ecrieueHue yCIOBUM, CIIOCOOCTBYIONMIMX MPUOOPETEHUIO 00YUYAIOIIIMMUCS OIbITa
pa3HOOOpa3HOW JAESATENBHOCTH, TO3HAHUS W CAMOIIO3HAHMS, KIFOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIIMI), MMEIOIINX YHHUBEPCAIbHOE 3HAUYEHUE JUISl Pa3IUYHBIX
BUJIOB JICATEIILHOCTH;

dbopmupoBanue o0me QYHKIIMOHATLHON M €CTECTBEHHO-HAYyYHON IpaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCTIOIb3YS
3HaHUS W OMbBIT, MOJYYEHHbIC MPU U3YYECHUU XUMUU, MPUMEHSIThH UX MPU PEUICHUU
poOJieM B OBCEHEBHOM KU3HU U TPYIOBOU JIEATEIIBHOCTH;

dbopmupoBaHue y 0O0yYaromuUXcsi TYMAaHHUCTHMUECKHX OTHOIICHHWM, MOHUMAHMUS
IIEHHOCTH XUMHUYECKUX 3HAHUW IS BBIPAOOTKH DKOJIOTHYECKH I11€J1IeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JIEITEIHLHOCTH B LIENSAX COXPAHEHUSI CBOETO 37]0POBbS U
OKPY KaroIIed NPUPOTHOU CPEIBI;

pa3BUTHE MOTHBAIlMM K OOy4YEHHIO, CIOCOOHOCTEH K  CaMOKOHTPOJIO
M CaMOBOCTIIMTAHWIO HA OCHOBE YCBOCHHS OOINEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTHU
K OCO3HAaHHOMY BBIOOPY MpOo(uIIst M HANTPaBIEHHOCTHU JadbHEUIero 00yYeHusl.

OO6miee 4MCIO YacoOB, PEKOMEHAOBAHHBIX /JI1 M3y4eHUsT XUMHH, — 136 4acos:
B 8 KJ1acce — 68 yacoB (2 yaca B HeZen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



JUIg Kax1oro Kjacca npeayCMOTPEHO PE3EpBHOE yueOHOE BPEMsI, KOTOPOE MOXKET
ObITh  HCIHOJIB30BAaHO y4YaCTHUKaMU  00pa3oBaTeNbHOIO  Mpolecca B LEIX
(GopMupOBaHUsA BapUAaTUBHOM COCTAaBJSIONIEH COJEpXKaHUS KOHKPETHOM paboueit
nporpammsl. [Ipu 3TO0M oOsA3aTenbHas (MHBapUaHTHAs) YacTh COAEP)KaHUS IMpEAMETa,
YCTaHOBJICHHAs] NPUMEPHOM paboueil NporpaMMmor, M BpeMs, OTBOJAMMOE Ha €€
U3y4€HHUE, JTOJKHBI ObITh COXpPaHEHbI MOJIHOCTHIO.



COAEPKXAHUE OBYUYEHMUSA

8 KVIACC

IlepBoHayabHbIE XUMUYECKUE IOHATHS

[Ipeamer xumuun. Ponp XUMHUM B KU3HU 4Y€JIOBEKa. XMMUA B CUCTEME HayK. Tena u
BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe cocTosinue BeniectB. [lonstue
0 MeTOoJlax TMO3HaHWs B XuMuM. YucTteie BemiectBa U cMmecu. CrnocoObl pasjesieHus
cMmecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThI. CHMBOJIbI XUMHUYECKHUX 3JIEMEHTOB.
IIpocTele 1 ClIO)KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHHUE.

Xumunyeckas ¢opmysia. BaleHTHOCTh aTOMOB XHUMHUYECKHX 3JEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTENbHas aToMHas wmacca. OTHOCUTEIbHas
MOJICKYJIIpHas Macca. MaccoBast 10JIsl XUMUYECKOT0 3JIEMEHTA B COCUHEHUH.

KommuectBo BemectBa. Monb. Monsgprass macca. B3anmMoCBsI3b  KOJIMYECTBA,
Macchl U YUCiIa CTPYKTYPHBIX €AUHUIL BellecTBa. Pacuérel mo GopmysiaM XUMHUECKUX
COCJIMHCHMU.

DU3NYECKUE U XUMUYECKUE SBJICHUSA. XUMHUUECKAs Peakiys U €€ MpU3HaKU. 3aKOH
COXpaHCHHS MacChl BEIIECTB. XUMHUYEeCKHe ypaBHeHMs. Knaccudukanuss XUMHYIECKUX
peakiui (CoeMHEHNUS, Pa3JIOKEHHUS, 3aMECILICHHS, OOMEHA).

XumuyecKul 3KcnepumeHm:

3HaKOMCTBO C XHMMMYECKOH NOCYAOH, IpaBwjiaMu pabOThl B J1aOOpaToOpUH H
npuéMaMu oOpaiieHus: ¢ JabopaTopHBIM 000PYJOBaHHMEM, H3YYEHHE U OMHCAHHE
(bu3HYecKMX CBOMCTB 00pa3llOB HEOPTaHWYECKUX BEIIECTB, HAOIIOJEHUE (PU3HMUECKHUX
(naBeHWe BOCKa, TasHHE JbJla, pPACTHUpaHUWE caxapa B CTYIKEe, KUIIEHUE U
KOHJEHCAlMsl BOJbI) M XUMHUYECKUX (FOpEHHUE CBEYM, NPOKAIMBAHUE METHOU
MIPOBOJIOKHM, B3aUMOJICMCTBUE MeJa C KHCIIOTOW) SIBJICHHM, HAOJIOJEHUE W ONHCAHHE
MPU3HAKOB MPOTEKAHUSI XUMHUUYECKUX PEAKIUi (pas3lioKeHHe caxapa, B3anMOJICHCTBHE
CEpHOM KHUCJIOTBI C XJopuaoMm Oapusi, paszioxkeHue ruapokcuaa meau (II) mpu
HarpeBaHUM, B3aUMOJICHCTBUE kKefe3a ¢ pacTBopoM coiu Meau (I1), nzydenne cnoco0oB
paszneneHuss cMeced (C MOMOIIbIO MarHuTa, (UIBTPOBaHHWE, BbINApUBAHUE,
AUCTUIUIALINSA, XpoMaTorpadusi), IpoBEIeHHE OUYUCTKU MOBAPEHHON COJIM, HAOIIOACHNE
U OINMCAaHUE PEe3yJbTAaTOB MPOBEACHUS ONBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS
MaccChl, CO3/IaHUE MOJeJIeld MOJIEKYJI (IIapOCTEP>KHEBBIX ).

Ba:kHeiine npeacTaBuTe/ i HEOPraHMYeCKUX BelECTB

Bo3nyx — cmeck razos. CocrtaB Bo3myxa. Kuciopon — 3ieMeHT W NpocToe
BelecTBO. Haxoxienue kucinopoaa B npupoje, Guanyeckue U XUMHUYECKUE CBOMCTBA
(peakuuu ropenust). Oxcuapl. Ilpumenenne kwuciopoma. CrnocoObl TONTyYEHUS
KHCIIOpOJia B J1ab0paTOpuu M MPOMBINUICHHOCTH. KpyroBopoT KUCIOpoJa B MpUPO/IE.
O30H — a;mtoTpomHas MOIU(HUKAITUS KHCIOPOa.



TemnoBoii 3 ¢deKkT XUMHUUECKON peakluu, TEPMOXUMHYECKHE YpaBHEHUS, DK30-
U DHIOTEPMHUYECKHE peakuuu. TOIUIMBO: Yroiab W MeETaH. 3arps3HEHHE BO31yXa,
YCWJIEHHE MMapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopox — a;meMeHT M mpocToe BemecTBO. HaxoxkaeHue Bomopona B IPUPOJAE,
bu3NYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI momydeHuss. KucmoTsl u
COJIN.

Mosnsipabiii 00BEM ra3oB. Pacy€Tel MO XUMUUECKUM YPaBHEHUSM.

dusnyeckue cBOMCTBA BOAbL. Bona kak pactBoputens. PactBopel. Hackienusie n
HEHACBIIIEHHbIE paCcTBOPBI. PacTBOpUMOCTH BelecTB B BoJIe. MaccoBasi 10715 BEIIECTBA
B pacTBOpe. XUMHUECKHE CBOMCTBa Boabl. OcHOBaHus. Ponp pacTBOpoB B mpupoie u
B KU3HM yesnoBeka. KpyroBopor BoApl B Hpupoje. 3arps3HEHHWE MPUPOJHBIX BO/I.
OxpaHa ¥ OYHUCTKA OPUPOJHBIX BOJ.

Knaccudukanus Heopranudeckux coenunenuit. Oxcuapsl.  Kiaccudukanus
OKCHUJIOB: coJsieobpasyromue (ocHOBHBIE, KHCJIOTHBIE, am(pOTepHbIC) U
HecosieoOpasyromue. Homenknarypa okcumoB. dusndeckne U XUMUYECKHUE CBOWCTBA
okcu10B. [lomydenne okcuaoB.

OcHoBanus. Knaccudukaiuss OCHOBaHUM: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuid. @Ou3M4eCKME MW XUMHYECKHE CBOMCTBA OCHOBAHUM.
[Tomy4yeHne OCHOBaHMIA.

Kucnotel. Knaccudukaruss kucinor. Homenknarypa kucior. Duzudeckue Hu
XUMHUUYECKUE CBOMCTBA KUCIOT. Psax aktuBHocTn MetaiuioB H.H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. HomeHnknatypa coneil. Pu3nueckue M XHMHYECKHE CBOWCTBA COJIEH.
Ilonydenue comnen.

['eHeTnyeckas CBS3b MEXKIY KIACCAMU HEOPraHUYECKUX COCTMHEHUMN.

Xumuyeckuli akcrnepumeHm:

KAUECTBEHHOE ONPEACIICHUE COJECPKAHUS KHUCIOpOJa B BO3AYyXE, IOIYYEHHUE,
coOupaHue, pacrno3HaBaHWE W H3YYEHHUE CBOWCTB KHUCJIOpPOAA, HAOIIOJEHUE
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCJIOBHUSI BO3HUKHOBEHHUSI U MPEKPaICHUS
ropeHusi (moskapa), O3HaKOMJICHHE C O0OpasllaMH OKCHJIOB U OINHCAaHUE MX CBOWCTB,
MoJIy4eHHe, coOMpaHue, pacrlo3HaBaHWE M HM3YyYEHHE CBOMCTB BoJopoAa (TOpeHHe),
B3auMoJielicTBUe Bojgopoaa ¢ okcugom weau (II) (BO3MOXKHO HCIOJIB30BaHHE
BUJIEOMATEpHaIoB), HaOmoJeHue oOpaslloB BEIIECTB  KOJUYECTBOM | MOIb,
UCCIIeIOBaHNEe OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHON MACCOBOM JOJIEN PACTBOPEHHOIO BEILIECTBA,
B3aUMOJICCTBUE BObI C METAJIAMH (HATPUEM U KaJIblIeM) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HCCIEOBAaHUE OOpa3l0OB HEOPTraHWYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAONIOJICHUE W3MEHEHUs OKpPACKM HWHIUKATOPOB B PAcCTBOpAaX KHUCIOT U
niesioueld, uzydeHue B3aumopeictBua oxcuga meam (II) ¢ pactBopoM  cepHoit
KHCJIOTBI, KHCJIOT C  METallaMH, pEakluuid  HEeUTpalu3aluH,  IOJIyYEHUE
HEpPACTBOPUMBIX OCHOBAHUHU,



BBITECHEHHE  OJHOrO  MeTaula JpyruM M3  pacTBOpa  COJM,  pELICHUE
SKCIEPUMEHTANIBHBIX 3ajad 1o TeMe «BaxHelne Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

Hepuoanueckuit 3akoH u Ilepumoauyeckasi cucreMa XUMHYECKHX 3JJIEMEHTOB
.. MenpneneeBa. CrtpoeHue aToMoB. XHMHYeCKasi CBsi3b. OKHCINTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEaKINH

[lepBble MOMBITKH KiIacCU(UKAIIMM XUMHUYECKUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOOHBIX JJIEMEHTOB (ILEJIOYHBIE M IIEJTOYHO3EMENIbHBIE METaUlbl, TaJIOTEHBI,
MHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM()OTepHbIE OKCUIBI U THUIPOKCH/IBL.

[lepnognuecknii 3akoH. Ilepuoguueckass cucTeMa XUMHUYECKHUX DIIEMEHTOB
J.1. Menneneera. Koporkonepuoanas u jiiuHHoniepuoaHas ¢opmbel [leprogndeckoi
cucreMbl xuMuueckux anemenToB .M. Menneneesa. [lepuoasl u rpynnel. duznueckui
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB NIEPUOA U TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnekTponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XMMHUECKHUX 3eMeHTOB Ileproanueckoit
cucreMmbl JI.1I. MenneneeBa. XapakTepuCTHUKAa XUMHYECKOTO JJIEMEHTA IO €ro
nonoxxeHuro B [lepuonuueckon cucreme /[.M1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHMs paguyca aTOMOB XUMHUYECKHX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB IO IPyIIaM U NEPpUOJaMm.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMBI XUMHUUYECKUX
AJIEMEHTOB U1 Pa3BUTUSA HayKu U npakTtuku. .M. Menaenees — yu€Hbll U rpakIaHUH.

Xumuyeckass  cBsi3b. KoBanmeHTHass  (MOJsipHass MW HENOJSIpHAsi)  CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAS CBSA3b.

Crenenp oxucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. I[Ipoueccs
OKHCJIEHHSI U BOCCTAHOBJIEHUsI. OKHUCIIUTENN U BOCCTAHOBUTEIH.

XumuyecKul 3KcnepumeHm:

u3ydeHue oO0pa3loB BEHIECTB METAUIOB U HEMETAUIOB, B3aUMOJEHCTBUE
TUAPOKCUAA 1MHKAa C pPacTBOpaMU KHUCJIOT M IIEJI0YEH, IPOBEIAECHUE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIX peakiuil (rOpeHue,
peaKIuu pa3ioKeHUsl, COSTUHEHHUS).

MexcnpedmemHsle cea3u

Peanuzanus MeXNpeAMETHBIX CBsI3€M MNpH H3y4YEHUHM XHUMUU B 8§ Kjacce
OCYIIECTBIISIETCS Yepe3 UCITOIb30BAHNE KaK OOIINX €CTECTBEHHOHAYYHBIX TTOHSITHH, TaK
W TIOHSATHUM, SBISIFOIIMXCS CUCTEMHBIMU [UJI OTIEJBHBIX ITPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OO0mre ecTeCTBEHHOHAYUYHbIE TTOHSATHUS: HaYyYHBIN (akT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHHTE3, KIacCH(pUKAIUsI, IEePUOAUIHOCTh, HAOIIOACHUE, JKCIICPUMCHT,
MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@du3uKa: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIW], WU30TOIbI,
PaIMOaKTUBHOCTb, MOJICKYJIa, JJICKTPUYCCKHM 3apsiji, BEIIECTBO, TeEJIO, OO0BEM,
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arperaTHoe COCTOSTHHE BEIIECTBA, a3, (PM3MUYECKUE BEIUYUHBI, STUHHUIIBI U3MEpPEHUS,
KOCMOC, IUTaHETHI, 3BE€3/1b1, CoHLIE.

buonorus: porocuntes, apixanue, obuocdepa.

['eorpadus: atmocdepa, rugpocdepa, MHHEpabl, TOPHBIE MOPOAbI, IOJE3HBIE
UCKOMaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KITACC

BemecTBo U XMMHYECKasl peaKU s

[lepnognueckuii 3akoH. Ilepmogmyeckas cucTeMa XUMHUYECKHX DIIEMEHTOB
J.. Menneneea. CrTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, KAIMS, KaJIbLUHUS U UX COCAUHEHUU
B COOTBETCTBHUHU C MOJIOKEHUEM JIEMEHTOB B [leprnoanueckoi cucTeMe U CTPOEHUEM UX
aTOMOB.

CrtpoeHue BelecTBa: BUAbl XUMUUECKOMN CBSI3U. THUIIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BELIECTBA OT THUNA KPUCTAUIMYECKOW PEWETKM U BUIA
XMMHUYECKOU CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XHUMHYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IM4YHBIM  KJlaccaM HEOPraHUYECKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukamus  XUMHUYECKMX  peakIuil MO  Pa3jIM4HbIM  TpPH3HAKaM
(Mo 4YMcIy W COCTaBy Y4YacTBYIOIIMX B PEAKIMM BEILIECTB, MO TEIIOBOMY 3(DdexTy,
[0 W3MEHEHUIO CTEMEeHEW OKHUCJICHUS XHUMHUYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH,
M0 y4YacTHIO KaTaiau3aropa). DK30- U SHIOTEPMUYECKHE PEAKIUH, TEPMOXUMHUYECKUE
YPaBHECHMUSL.

[Tonsitue o0 ckopocTH xXumudeckodl peakuuu. I[lonstue 00 oOpaTUMBIX W
HEOOPATUMBIX XUMHUYECKUX peakuusx. [[oHSITHE O TOMOT€HHBIX U TeTEPOTCHHBIX
peakuusix. [lonstue o karaimze. [loHsTHE O XHWMHYECKOM  PABHOBECHH.
@akTOpbI, BIUAIOIIAE HA CKOPOCTh XMMUYECKON PEAKUUU U IOJ0KEHUE XUMUYECKOIO
PaBHOBECHS.

OKUCIUTENIbHO-BOCCTAHOBUTEIIHLHBIE peaKuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIMTEIBbHO-BOCCTAHOBUTENBHON peakiun. COCTaBICHUE YPABHEHUN OKHCIUTEIBHO-
BOCCTAaHOBUTENHHBIX PEAKIIUH C UCTIOIB30BAHIEM METO/Ia JICKTPOHHOTO OasiaHca.

Teopust 3JIEKTPOJUTHYECKON AUCCOIMALMU. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI.
Katronbl, aHumoHbl. MexaHHU3M AUCCOLMALMA BEIIECTB C PA3JUYHBIMU BUIAMHU
xumMuyeckont cBsizu. Crenens auccorumanuu. CUiabHbIE U CIa0ble 3JEKTPOIUTHI.

Peakimuun woHHOTO OOMEHA. YCJIOBHS TPOTEKAHMS PEAKIM HOHHOTO OOMEHa,
MIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHUS peakiuil. CBOMCTBA KUCIOT, OCHOBaHUH U
COJIEH B CBETE MpPEACTAaBICHUNU 00 AJIEKTPOIUTHYECKOU auccornanuu. KayecTBeHHBIC
peakunu Ha MOHBL. [IoHSITHE O TUAPOIIN3E COJIEH.
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XumuyecKul aKcnepumeHm:

O3HAKOMJICHHE C MOJENSMHU KPUCTAUIMYECKUX PEMETOK HEOPraHMYEeCKUX
BEILIECTB — METAJJIOB M HEMETaUIOB (rpaduTa U anmasa), CIOKHBIX BEHIECTB (XJIOpuaa
HATpPH), UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIui OT BO3ICHCTBHSI
pa3nuYHBIX (HAKTOPOB, HCCIIENOBAHHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mpoliiecca TUCCOIUAIMN KUCIIOT, MIEeI0Ye U cojiel (BO3MOXHO HMCTOJB30BAHKUE BUICO
MaTepHaJioB), TPOBEICHHUE OIBITOB, HILTIOCTPUPYIOIINUX MTPU3HAKHY TMPOTESKAHMS PEaKITUi
MOHHOTO 0OMeHa (0Opa3oBaHHE OcajKa, BBIACIECHUE Ta3a, 00pa30BaHHUE BOJIBI), OTBITOB,
WUTIOCTPUPYIONTUX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIuili (TOpeHHe,
peaknuu Pa3’IoKEHUs, COCIWHCHHUS), pAaCIO3HaBaHUE HEOPTAaHWYECKUX BEIIECTB
C MIOMOIIEI0 KAYEeCTBEHHBIX PEaKIINii Ha MOHBI, PEIIeHNE IKCIICPUMEHTAIBHBIX 3a/1a4.

HeMmeTa/iibl 4 MX coeTUHEHMSI

OOmias  xapakTepucTuka TajmoreHoB. (OCOOEHHOCTH  CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3UYECKHE CBOWCTBA MPOCTHIX
BEILIECTB — rajJJOrT€HOB. XMMHYECKHUE CBOMCTBA Ha MpUMEpPE XJiopa (B3aUMOJICUCTBUE C
MeTajulaMHM, HeMeTallylaMu, Iienodamu). XuopoBojopoa. ConsiHas — KHCIIOTa,
XMMUYECKHE CBOMCTBA, IOJyYECHUE, NTpUMEHEHHE. JIeHCTBHE XJIopa U XJIOPOBOAOPOA

Ha OpraHu3M yejoBeka. BaxkHeliue XJI0puibl U UX HaXOXKJEHUE B IPUPOJIE.
O61mas xapakrepuctuka 31emMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE  CTENEHU okucinenusa. CrpoeHune W (QPu3NUECKHE
CBOMCTBA MPOCTHIX BEMIECTB — KHUCJIOPOJA M CEpbl. AJUIOTPOIHBIE MOAU(PUKAIIAN
KHCJIOpOJIa M cephbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPOJI, CTPOCHHUE,
busnyeckne U XMMHYECKUe CBOMCTBA. OKCUIBI CEpbl KaK MPEACTaBUTENIN KUCIOTHBIX
okcunioB. CepHasi KUCIIOTa, (PU3MUECKHEe M XMMHUYECKHE CBOWCTBA (00IIME Kak
MPEJCTABUTEIS Kjlacca KUCIOT U crenudpuueckue). XMuMUUECKUE PEaKInu, JexKallle B
OCHOBE MMPOMBIIIIIEHHOTO CI0c00a Mody4ueHus cepHoil kucinotel. [I[puMeHenue cepHoi
KUCIoThl. COJIM CEpHOM KUCIIOTHI, KAYECTBEHHAS peakiusi  Ha cyibgar-
WOH. Haxoxnenue cepnl neé COEMHEHUN B TPUPOJIE.
XUMHUYECKOE 3arpsi3HCHUE OKPYXKAIOIIEH Cpelbl COCIUHEHUSIMU Cephl (KUCIOTHbBIC
JOK]IH, 3arPSI3HCHHE BO3TyXa U BOJOEMOB), CIIOCOOKI ero npeaoTBparieHus. Oomas
XapaKTepUCTHUKA 3JIeMEHTOB V A-rpytibl. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS. A30T, paclpocTpaHEeHUEe B IpUpoe, GU3UIECKHUE U
XUMUYeckue cBoicTBa. KpyroBopor azora B mpupoje. AMMUAK, ero Qpusnueckue u
XUMUYECKHE CBOMCTBA, MmoiydeHue u npumeHeHue. Comn amMMoHUS, WX (pu3ndeckue
U XUMHUYECKHE CBOWCTBA, mpuMeHeHue. KauecTBeHHass peakius Ha MOHBI aMMOHHUSL.
A30THasg KHCIOTa, €€ MojydyeHue, pu3nyeckrue U XMMHUYeCKHe CBOMCTBa (0OmMe Kak
MpeICTaBUTENA Kilacca KUCIOT U cneruduyeckue). Mcnonb3oBanue HUTPATOB U COJIeH
aMMOHHUSI B  KauecTBe MUHEpaIbHBIX yI0OpeHUu. XHUMHUYECKOE 3arpsi3HCHHE
OKpY>Karolen cpe/ibl COSTMHEHUSIMU a30Ta (KUCIOTHBIE I0K/IU, 3arpsi3HEHUE BO3AyXa,
nouBbl U BoJoEMOB). Dochop, amnorponubie Mmogudukauu pochopa, dpuznueckue u
xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) u dochopHas kuciora, (pusmdeckue
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U XUMHUYECKHE CBOWCTBa, moiydeHue. Vcmomp3oBanne ¢ochaToB B KaYECTBE
MUHEpaIbHBIX YI0OpEHUH.

OO6mas xapakrepuctuka sneMeHToB [VA-rpynmnbl. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTETEHH OKHUCICHMsS. YTJIEPOJ, aJUIOTPOIHBIE MOJU(UKaAIUH,
pacmpocTpaHeHHe B Tpupoje, (u3NYecCKue W XHUMHUYECKHE CBOMCTBa. AncopOrus.
Kpyrosopot yrinepona B npupozae. OKCuabl yriepoaa, ux (Gu3ndecKue U XUMUUECKHE
CBOICTBA, ACHCTBUE HA KUBBIC OPraHU3MBbI, TIOJYYCHHE U TPUMEHEHHE. DKOJIOTHYECKUE
npoOseMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (IV), rumoresa rinobanbHOrO MOTEIIICHUS
KJIUMaTa, MapHUKOBBIN 3(dekT. YronbHas KucioTa U €€ coiu, X (U3UYECKHE U
XMMHYECKHE CBOWCTBA, MOJNyuYeHHWE U TMpuMeHeHune. KauecTBeHHas peakius Ha
KapOoHat- noHkl. Vcnonap3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIINIEHHOCTH U
CEIIbCKOM XO35MCTBE.

[lepBoHavyanbHble TOHATHA OO0 OPTaHWYECKUX BEIIECTBAX KaK O COCIUHEHHSIX
yriaepoja (MeTaH, dTaH, 3TWIEH, alleTWJICH, ATaHOJI, TJIUUEPUH, YKCYCHas KHCIIOTa).
[IpupoaHbIE HICTOYHUKH YTIIEBOIOPOIOB (YToJb, IPUPOIHBINA Ta3, He(PTH), MPOAYKTHI UX
nepepaboTku (O€H3WH), HMX pPOJb B OBITYy W TNpoMbIIUIEHHOCTH. [loHsATHE O
OMOJIOTUYECKU BAXKHBIX BEIIECTBAX: JKHpax, OeNKax, yriaeBoJax — U UX POJIM B KU3HU
yesioBeka. MarepuaabHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUUECKUX COSIMHEHUM.

KpeMHuii, ero ¢pu3nueckue 1 XMMUYECKUE CBOMCTBA, NOJYYEHHE U NPUMEHEHUE.
Coenunenust kpemHusi B npupoze. O6mue npeacrarieHus o6 oxkcunae kpemuus (IV) u
KpeMHueBoi kuciore. CUIIMKAThl, UX HCIOJIb30BAaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxueiiine cTpouTenbHble MaTepHalibl: KepaMHKa, CTEKJIO0, I[IeMEHT, O€TOH,
xene300eroH. [lpoOnembl 06e30macHOr0 HMCHOJIB30BAHMS CTPOUTEIBHBIX MaTEpPHAIOB
B NOBCEIHEBHOM KHU3HU.

XumuyecKul 3KcnepumeHm:

HM3yUeHHE O0Opa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IIPOBEJICHNE KAueCTBEHHBIX pEaklUUi Ha XJIOPUI-HUOHBI U HAOJIIOJEHHE MPU3HAKOB HX
NPOTEKaHUs, OIBITHI, OTpaXxkaronire Gpu3nueckrue 1 XUMUYECKUEe CBOWCTBA TaJOTEHOB U
UX COCAMHEHHH (BO3MOXHO WCIIOJIb30BAaHUE BHUIEOMATEPUAJIOB), O3HAKOMJICHUE
c oOpa3uamu XJIOpUJIOB (TaJOT€HUAOB), O3HAKOMIJIEHHE C oOpa3lamMu cepbl U €€
COCMHEHHUSIMH (BO3MOYKHO HCIIOJIB30BaHUE BUACOMATEPHUATIOB), HAOMIOACHUE MTpoliecca
oOyTNIMBaHMs caxapa MoJ JeMCTBUEM KOHUEHTPUPOBAHHOM CEPHOU KHUCIOTHI, U3yUYEHUE
XMMHYECKHUX CBOWCTB pa30aBI€HHON CEpHOW KHCIOTHI, MPOBEACHHE KAauyeCTBEHHOU
peakuuu Ha cyib(dar-uoH M HaOJIOJEHHE NMpU3HaKa €€ MPOTEKaHWUs, O3HAKOMIIEHUE
¢ (u3MUeCcKUMHU CBOMCTBaMH a30Ta, (ochopa M uX coeguHeHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJAEOMATEpPHUAOB), OoOpa3uaMu a30THBIX U (HOChHOpHBIX yAOOpEHHIA,
NoJTlyuyeHue, coOupaHue, paclo3HaBaHWE U M3yUYEHHE CBOMCTB aMMHaka, MpPOBEICHHE
KayeCTBEHHBIX pEakUWi Ha MOH aMMOHHUS U ¢Goc]aT-uOH W M3y4YeHHE MPU3HAKOB HX
IIPOTEKAHUsl, B3aUMOJCHUCTBUE KOHIICHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MEIBIO
(BO3MOXXHO MCIOJB30BAHUE BUICOMATEPUATIOB), U3YUCHHE MOJENEH KPUCTAIUTMYECKUX
peméTok anMmasa, rpadura, QysuiepeHa, 03HAKOMJICHHE C MPOLECCOM aacopOImu
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PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H YCTPOWCTBOM IPOTHUBOrasa,
NOJly4YeHUe, CcOoOMpaHUe, paclO3HABAHME W M3yUYEHUE CBOWCTB YIJIEKUCIIOTO Trasa,
IPOBEJCHUE KAayeCTBEHHBIX pPEAKIUl Ha KapOOHAT M CWJIMKAT-UOHBI U H3yu€HUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMJICHHME C  IPOAYKUMEH  CHJIMKATHOM
IIPOMBIIIJICHHOCTH, PELIEHUE OHKCIEPUMEHTAIBHBIX 3a1ad 1o TeMme «Baxuenmue
HEMETAJUIBI U UX COCTUHEHUSY.

MeTa/libl 4 UX COETUHECHUSA
OO6m1as xapakTepUCTUKa XMMHUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHHMM UX
nosiokeHus B Ilepuognueckor cucreMe xumudeckux snemeHToB .M. Menneneesa u
cTpoeHusi aroMoB. CTpoeHuE MeTauioB. Metajuinueckas CBSI3b U MeETalIMuecKas
KpUCTaJUIMYECKasi pemeTKa. OJEKTPOXUMUYECKUN P HANPSHXKEHWH  METaJlIOB.
dusznvecKue U XUMHUYECKHUE CBOMCTBA MeTaJIOB. O0IIMe CIIOCOOBI MOTYyUYECHUS
MeTaIoB. [loHsAITHE 0 KOPPO3UU METAIIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT
kopposun. CruiaBbl (CTasb, YyTyH, TIOPATIOMUHIN, OpPOH3a) ¥ UX TPUMEHEHHUE B OBITY U
npoMbiluieHHOCTH. [Ilemounbie  MeTamibel: mnonoxenwe B Ilepuoamyeckomcucreme
xuMmudeckux aneMeHToB .M.  MenaeneeBa, CTpOEHUE UX  aTOMOB,
HAXOXKJEHUE B IpUPOJE.
duznyeckue U XUMUYECKHE CBOICTBAa (Ha mpuMepe Hatpus M Kanusd). OKCuIsl U
TUAPOKCHUIBI HATPUS U Kanud. [[puMeHeHre me0YHbIX METAIUIOB U X COEUHEHUMU.

[I{eroyHO3€MENBHBIE METAJUIBI MArHUM U KAJIBIIUI: MOJ0KeHue B [leprnonnueckon
cucremMe xumudeckux anemeHtoB .M. MennaeneeBa, CTpo€HHME HX aTOMOB,
HaxoxJeHue B npuponae. Pu3znueckue W XMMHUYECKUE CBOWCTBA MArHUs U KaJIbLMS.
Baxneiimme coenquHeHUs Kaiablus (OKCUI, TUAPOKCUI, coiu). JKECTKOCTh BOABI H
CHOCOOBI €€ yCTpaHEHUS.

AnmtoMuHuNA: ToNokeHue B Ileproanyeckoil cucteMe XHUMHUYECKUX 3JIEMEHTOB
.. MeHnneneeBa, CTpoeHHE aroMma, HaxoxJaeHue B npupoac. Dusuueckue u
XUMUYECKHE CBOMCTBa amoMuHus. AMQoOTepHbIe CBOMCTBA OKCHAAa U THUIAPOKCHIA
AIFOMUHUS.

Kenezo: mnonoxkenne B Ilepuoandyeckor CHUCTEME XHUMHUYECKUX DJIEMEHTOB
JI.I. MeHnneneeBa, CTpOCHHE aroma, HAXO0XJAEHHWE B mpupoje. Pusmyeckue u
XUMUYECKUE CBOMCTBA >kene3a. OKcuiwl, ruapokcuabl u coiu skeneza (II) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJyYCHHE.

XumuyecKul aKcnepumeHm:

O3HAKOMJICHUE C 00pa3llaMu METAIOB U CILJIABOB, X (PM3UYECKUMHU CBONCTBAMU,
W3YUYCHHE  PEe3yJbTaTOB  KOPPO3UM  METaAIOB  (BO3MOXKHO  HCIIOJb30BaHUE
BHJICOMATEPHUAIIOB), 0COOCHHOCTEH B3aMMOJICHCTBHUS OKCHUIA KAJIBIIUSA U HATPUS C BOJOM
(BO3MO’KHO HUCTOJB30BAaHUE BUAECOMATEPUATIOB), UCCIEA0OBAHNUE CBOIMCTB KECTKON BOIbI,
mporiecca  TOpeHusi  JKejle3a B KHUCJIOpoae  (BO3MOXKHO — HCIOJIb30BAaHUE
BHJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KaUY€CTBEHHBIX PEaKIMi Ha HOHBI (MarHus,
Kanmblus, amoMuHus, nuHka, skeneza (II) u xemeza (III), menu (II), Habmonenune n
OMMCAHWE MPOLECCOB OKPAIIMBAHUS IUIAMEHUM HOHAMHM HATpUsS, Kajdusl U KaJbLMs
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(BO3MOHO HCIIOJIb30BaHUE
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BUJICOMATEPHUAITIOB), MCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THUIPOKCHAA ATIOMUHUS U
TUJIPOKCHIA IMHKA, PEUICHUE OKCIEPUMEHTAIBHBIX 3alad Mo TeMe «BaxHeunune
METAaJUJIbl U UX COCIUHEHUS.

XHMUA ¥ OKpPY:KaLIas cpeaa

Bemectsa u Marepuasibl B IIOBCEIHEBHOM >KM3HH 4ejoBeka. bezomacHoe
WCIIOJIb30BAaHUE BEIECTB M XUMUYECKMX peakuuii B ObITy. IlepBas momoinps mpu
XUMHYECKUX OKOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arpsA3HEHUE OKpYyXalllew cpenbl (mpeneibHas AOMyCcTUMAas
koHieHTparust BemniectB (nanee — I[[JIK). Poab xuMuM B pelIeHUHM SKOJOTUUECKUX
pooJIeM.

XumuyecKul 3KcnepumeHm:

u3ydyeHre oOpa3loB MaTepualoB (CTEKJIO, CIUIaBbl METaUIOB, IOJIMMEPHBIE
MaTEepHAIIbI).

MexnpedmemHsie c8A3U

Peanuzanmst MeEXNpeAMETHBIX CBSI3€M MpU HM3yYeHHMH XUMUU B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 HMCIOJIb30BAaHUE KaK OOIHNX €CTECTBEHHO-HAYYHBIX MOHSATHMA,
TaK W TOHATUN, SBJSIONIMXCS CUCTEMHBIMU JJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKJIA.

OO1ue ecTeCTBeHHO-HAYYHbIE TTOHITHS: HAYYHBIN (aKT, THIIOTE3a, 3aKOH, TCOPHS,
aHaNMM3, CHWHTE3, KiIacCU(pUKANMS, TEePUOAUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJICTMPOBAHUE, W3MEPEHUE, MOJIEb, SBJICHUE, MApHUKOBBIA d(PQEeKT, TeXHOIOTHSI,
MaTepHaJIbL.

®duznka: mMarepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIHUJ, U30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUICCKUN 3apsijl, MPOBOAHHUKHU, TOTYIPOBOIHUKH,
TVDIICKTPUKH, (OTOIIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHHEC BEIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHUCTaJUIMUECKas pemiETKa, CIUIaBbl, (HU3UYECKUE
BEITMYMHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢otocuHTe3, AbIXaHWEe, Ouocdepa, IKOCUCTEMA, MHUHEpaIbHBIC
yAOOpEHMS, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIESCTBA.

['eorpadus: atrmocdepa, rumpocdepa, MUHEpaAIbl, TOPHBIC MOPOMABI, TOJIE3HBIE
HCKOIIaeMBbIE, TOILJIMBO, BOJIHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHHS IPOTPAMMBbI OCHOBHOTO OOIIETO 00pa30BaHMs
JOCTUTAIOTCSI B XOJ€ OOyYeHHsT XUMHUHM B €IUHCTBE YYEOHOH M BOCHHUTATEIbHOU
JESITeIbHOCTUA B COOTBETCTBUU C TPATAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMU U
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, TIPUHATHIMH B OOIIECTBE MpaBHIAMH H
HOpMaMH TIOBEJIEHUS M CIOCOOCTBYIOT TpoOIleccCaM CaMOTIO3HAHMS, CaMOPAa3BUTHS H
COLIMATU3AIHN 00YyYarOIUXCS.

JInuHOCTHBIE pe3ybTaThl OTpaXkaroT TOTOBHOCTh 00yyaromuxcs
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPUEHTALMH M pacIIMpeHue
OIIBITA ICATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YACTH:

1) maTpUOTHYECKOr0 BOCIIUTAHUA:

LIECHHOCTHOI'O OTHOIIEHHsS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY H
HAy4yHOMY HaCJIeQul0, IOHUMAaHMs 3HA4YEHUS XMMHUYECKOW HAyKH B JKU3HU
COBPEMEHHOr0 O00ILECTBA, CIOCOOHOCTH BIJIAJETh JOCTOBEPHOW HH(pOpManuen o
MEPENOBBIX JOCTHKEHHUSAX U OTKPBITHUSX MHPOBOM UM OTEUYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpaskIaHCKOTO0 BOCIIUTAHMS:

MPEJICTABJICHHS O COLMAIBHBIX HOPMAaxX M MPaBWIAX MEXKIUYHOCTHBIX OTHOIIEHUM
B KOJUICKTMBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOM,
y4eOHO- HCCIIeIOBATENIbCKON, TBOPYECKOM M JIPYTMX  BHAAX  JICSITEIBHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JCSATEILHOCTH MPU BHITIOTHEHUU YUYEOHBIX,
MMO3HABATEIbHBIX 3a7a4, BBIIIOJHCHUM XUMHYECKUX DJKCHEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIH B MpoIiecce
ATON y4eOHOH IeATEebHOCTH, TOTOBHOCTH OIICHHUBATH CBOE ITOBEJICHHE M IIOCTYIIKH
CBOMX TOBAPUILEH C MO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHHS
MOCJIEACTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 NIO3HAHMS:

MHUPOBO33PEHYECKUE TPEJICTABIEHUS O BEHIECTBE M XUMHUYECKOW peakiui,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH U COCTABIISAIOIIUE OCHOBY
JUIs TIOHUMaHUsSI CYIIHOCTU HAYYHOW KapTUHBI MHpA, MPEJCTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPObI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOJIHON CPEJIOH,
O pOJIM XUMUU B NMO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEIbHbIE MOTHMBBI, HANpABICHHBbIE HAa TMOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOonuMble JUIsi OOBSCHEHHS HAOMIOMaeMbIX TIPOLECCOB U  SIBICHHM,
MO3HABATEIbHON, MHPOPMAIIMOHHON M YUTATENbCKOM KYJBTYPhI, B TOM YHUCJIE HABHIKOB
CaMOCTOSITEIIBHOU
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paboThl ¢ y4eOHBIMH TEKCTaMH, CHOPABOYHOW  JUTEPATypoOd, JTOCTYITHBIMU
TEXHUUYECKUMU CPEJCTBAMU HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHHI0 W TMO3HAHWIO, JFO003HATEIHHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K caM000pa30BaHUI0, MPOEKTHOW U HUCCIIEI0BATEIbCKON AESITEILHOCTH, K
OCO3HAaHHOMY BHIOOpPY HAMPABICHHOCTH M YPOBHS O0YYECHHUS B JAIbHEUIIIEM;

4) popmupoBaHUs KYJIbTYPbI 310POBbS:

OCO3HAHME LICHHOCTH YKU3HHM, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 30pOBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 ®U3HHU, OCO3HAHUE MOCIEACTBUI U HENPUITHE BPEAHBIX
NPUBBIUEK (YyHOTPEOJICHHS] aJIKOroJig, HApKOTHUKOB, KypEHHs), HEO0OXOAUMOCTU
coOo/ieHnsl mpaBuil O€30MacHOCTH MpHU OOpallleHuH € XUMHYECKUMHU BeleCTBaMU
B OBITY U peasibHOM XKU3HU;

5) TpyaA0BOr0 BOCIUTAHMS:

WHTEpPEC K MPAKTHUECKOMY H3yudeHHI0 Tpodeccuit M Tpyaa pas3audyHOro poja,
YBaXEHUE K TPYAYy M pe3yibTaTaM TPYIOBOH NEATEILHOCTH, B TOM YHCJIC Ha OCHOBE
MPUMEHEHUS TPEAMETHBIX 3HAHWH MO0 XWMHH, OCO3HAHHBIH BBIOOpP WHIWBHUIYATBHOU
TPAaCKTOPUM TMPOJODKEHHS 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCHENTHOU
poeCCHOHANTLHON JEeATEIPHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
aIalITUPOBATHCS B TPO(HECCHOHATILHOU Cpelie;

6) IK0JI0rM4YeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU I1IeJIeCO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHMKY >KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 3/I0POBOT0 U 0€30MacHOIro
oOpa3a J>KW3HHM, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (U3HYECKOMY U
NICUXUYECKOMY 3J0POBbIO, OCO3HAHUE IEHHOCTU COOJIOJAEHUS MpaBMJl 0€30MacHOro
MOBEJICHUS MpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaAIUAX, YTPOKAIOMINX 310POBbIO
U KU3HU JTIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUSA, [OJydYyaeMble TMpPU HM3YYCHUH XHUMHH,
JUISL pElIeHUs 3314, CBSI3aHHBIX C OKPY’Kalolleld MPUPOIHON CPEeAO, I MOBBIIICHUS
YPOBHS 9KOJOTHYECKON KYJIbTYPhl, OCO3HAHHS TJI00aJIHHOTO XapaKTepa 3KOJOTHYECKIX
npoOieM M IMyTed HuX peuIeHUs MOCPEACTBOM METOJ0B XHMHH, 3KOJOTHYECKOIO
MBILLUIEHNS], YMEHUSI PYKOBOJCTBOBATHCSA UM B IO3HABATEIbHOW, KOMMYHUKATUBHOW U
COLIMAIbHON IPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B COCTaBe METaIPEMETHBIX  PE3YJIbTATOB BBIJICISIIOT ~ 3HAYUMBIE
st GOPMHUPOBAHUS MUPOBO33PEHUS OOIIIEHAYYHbIE OHATHSA (3aKOH, TEOPHUS, PUHIIHUII,
runoresa, Gpakt, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JIPYToe.), KOTOPhIE UCIOJIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MIPEAMETAX U MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3THX
NpeaMEeTOB (OPMHUPOBATh NPEACTABICHUE O LEJIOCTHOM HAy4yHON KapTUHE MUpa,
W yHUBEpCaJbHbIE Yy4YeOHBbIC JEHCTBUA (IIO3HABATENbHBIC, KOMMYHUKATHUBHBEIC,
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PEryJIATUBHEIE), KOTOpBIE 00ecCIeuynBarOT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOU e TEIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIE AeiiCTBUS
ba3oBble 1ornueckue aeiicTBus:

YMEHHUSI HUCTOJIb30BaTh NPUEMBI JIOTHUECKOTO MBIIUICHHS MPU OCBOEHUU 3HAHWIA:
PacCKpbIBaTh CMBICH XMMHUYECKHX TOHSTHH (BBLACIATh WX XapaKTEpHbIE MPU3HAKU,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JAPYTUMU TOHSTHSIMU), HCIOJIb30BaTh TOHSATHUS
UIsT OOBSCHEHHS] OTACNbHBIX (JAKTOB W SIBJICHHM, BHIOMpPATh OCHOBAHHUS U KPUTEPHUH
JUISE KJIacCU(UKAITMU XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIUi, YCTaHABIUBATH
MIPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU H3YyYE€HHS, CTPOUThH JOTUYECKHUE
paccyxaeHus (MHAYKTUBHBIC, JCAYKTUBHbIC, IO aHAJOTHUM), JeJIaTh BBIBOJBI U
3aKTIOYEHUS;

YMEHHE TPUMEHAThH B Mpollecce TNO3HAHWS TMOHATHS  (IpeAMETHhIE U
MeTaIpeJMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJEINH, HCIOJb3yeMble B XHUMHH,
npeoOpa3oBbIBaTh MIUPOKO TMPUMEHSEMbIE B XUMHH MOJICIbHBIE MPEICTABICHUS —
XUMUYECKUN 3HaK (CHMBOJI D3JIEMEHTAa), XuUMHUYeckas QopMmysia W ypaBHEHHE
XUMUYECKON peakIuu — MpU pPEelIeHUU y4eOHO-MTO3HABATEIbHbBIX 33714, C YYETOM dTHUX
MOJENbHBIX MPEACTABICHUN BBISBIATH U XapaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKU
U3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB M XMUMHYECKUX PEAKIUN, BBISBISTH
oOlue 3aKOHOMEPHOCTH, NPUYMHHO-CJICICTBEHHbIE CBSI3M W MPOTHUBOpPEYUS B
M3y4aeMbIX MPOIIECCax U SBJICHUSIX.

Bba3oBble uccienoBarebckue JeiCTBUSA:

YMEHHUE WCIOJNb30BaTh IIOCTABICHHBIE BOMPOCHI B KadyeCTBE WHCTPYMEHTA
MO3HAHUSA, & TAKKE€ B KA4ECTBE OCHOBBI ISl ()OPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE
MIPaBUILHOCTH BBHICKA3bIBAEMBIX CYKICHHIA,

npuOOpPETeHNEe OMbITa 110 TUIAHUPOBAHUIO, OPTaHU3allMA W  TPOBEJICHUIO
YUYEHHYECKUX  OIKCIEpUMEHTOB, yMEHHe HabmogaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €ro pe3ynbTar, (HOpMyIHpPOBATh OOOOIICHHUS W
BBIBOJIBI TI0 pE3yJIbTaTaM IMPOBEAEHHOTO OIbITA, WCCIICIOBAHUS, COCTaBIATh OTUYET O
MPOJIeJIaHHOM paboTe.

Pabora c nndgopmanmeii:

yMEHUE BBIOMpaTh, aHAJTU3UPOBATH M  HHTEPIPETHPOBATH  MHGOPMAIHIO
pa3TUYHBIX BUAOB M (POPM TpENCTaBICHHUSA, MOJYYaeMYH H3 Pa3HBIX HCTOYHUKOB
(Hay4HO- MOMyJIApHasl JUTEepaTypa XUMHUYECKOTO COACPKaHUS, CIPAaBOYHBIE MOCOOUS,
pecypchl MHTepHeTa), KPUTHYECKU OIICHUBATH IMPOTHUBOPEUYHMBYIO M HEIOCTOBEPHYIO
uH(GOPMAIIHUIO;

YMEHHUE TMPUMEHSTh pPa3IMYHbIe METOJAbl W 3ampoChl MPU MOUCKE U OTOOpE
MH(pOpMAIIMU ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JIJIsl BBHITIOTHEHUS YUEOHBIX
¥ TIO3HABATENbHBIX 3aJlay OINpPEACIEHHOTO THUIA, MPUOOPETeHHE ONbITa B 00JIaCTH
WCIIOJIb30BAaHUSI ~ WH(DOPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHM,  OBIIQJICHHUE
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KyJbTYypOl  aKTUBHOIO  UCIIOJB30BAaHUSI  PA3JIUYHBIX  MOHUCKOBBIX  CHCTEM,
CaMOCTOATENFHO BHIOMPATh ONTUMAILHYIO (GOpMy MpeAcTaBiIeHUS WHOpMAIUU U
WUTIOCTPUPOBATH pEIIaeMble 3aJja4ll HECIOKHBIMU CXEMaMU, JMarpaMMmamu, JpyruMu
dhopmamu rpadUKy U UX KOMOUHAITUSIMU;

YMEHHE HUCMOJB30BaTh W  aHAIM3UPOBATh B  Ipolecce yuyeOHOM U
MCCJIEIOBATENILCKON JIESITEIbHOCTH HMH(OPMAIIMI0O O BIUSHUW TMPOMBIIIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOILEH TPUPOTHOM CpEebl.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHHE 3aJlaBaTh BOIMPOCHI (B XOJe Auanora u (Wiau) JUCKYCCHM) MO CYIIECTBY
o0cyxmaeMor TeMbl, POPMYyJIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO BBITIOTHEHUS
MPEIOKEHHOM 3aa4Hu;

NpUOOPETEHUE ONbITa TPE3CHTAIMU PE3YJIbTATOB BBHITIOJTHEHUS XUMUUYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOrO OIbITa, JIA0OpPAaTOpPHOUW PabOTHl MO HCCIIECIOBAHUIO
CBOICTB BEIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[103HABATEIbHOW H
HCCIIEIOBATENIbCKOM JICSITENIHHOCTH MPU PEIICHWH BO3HUKAIOMIUX MPOOJIEeM Ha OCHOBE
y4€Ta OOIIMX MHTEPECOB U COIJIaCOBaHUS MO3UIUK (00CykAeHuss, OOMEH MHEHUSIMHU,
«MO3TOBBIE€ IITYPMBI», KOOPJMHAILINS COBMECTHBIX JEHCTBUH, ONPEICIICHUE KPUTEPUEB
0 OIIEHKE Ka4eCTBa BHIMIOJHEHHOMN pabOTHl U APYTHE);

PerysiTuBHBbIE YHUBEPCAJIbHbIE Y4YeOHbIE NeHCTBUA:

YMEHUE CaMOCTOATEIHLHO OINPEACNATh IETu JACSITCIBHOCTH, TUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBaTh W TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
TS TENbHOCTh, BBIOMpaTh Hambosee 3¢h(HEKTUBHBIE CHOCOOBI pelieHUsT Y4eOHBIX H
MO3HABATENBHBIX  3aJlay, CaMOCTOSITENIbHO COCTaBIATh WM  KOPPEKTUPOBATh
MIPEIOKCHHBIA aJITOPUTM JIEHCTBUNA MPU BBIMOTHECHUHU 33aJaHUHA C YUETOM TOTYICHUS
HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OICHUBAThH
COOTBETCTBHE IOJYYEHHOTO pe3yjbTaTa 3asBICHHOM II€JM, YMEHHUE HCIOJIb30BaTh H
aHAM3UPOBATh KOHTEKCTHI, MMPEJIaraeMbIe B YCIIOBUY 3aIaHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocTtaBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOCHHUIO 00S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJIGHHOT'O JaHHOU (enepanbHON pabodeil mporpaMMOM, BBIJICTSIOT: OCBOCHHBIC
OOy4JarOIMMUCST Hay4YHbIC 3HAHUS, YMEHHUS WU CHOCOOBI JEHCTBUMN, CHEIU(pUYECKHE
JUIST TIPEAMETHOM 00JacTH «XUMHS», BUIBI JEATEILHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHMSI, €0 MHTEPIpPETAllMU, MPEe0OPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX yUeOHBIX
Y HOBBIX CUTYaIIUsX.

K koHiy oOyuenus B 8 kJjiacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
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PacKphIBaTb CMBICII OCHOBHBIX XHWMHWYECKUX [OHSTHUW: aToOM, MOJIEKYJa,
XUMHUYECKUN 3JEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEIbHAsT aTOMHAas M MOJEKYJsSIpHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MacCcoBas J0JII XUMHYECKOTO 3JIEMEHTA
B COCAMHEHUU, MOJISIpHBIA  OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJb,
AEKTPOOTPUIIATEIILHOCTh, CTETICHh OKHUCIICHUS, XUMUYECKas peakius, Kiaccudukanms
pEaKUHil: PEaKUUU COCAUHEHUS, PEAKLINU PA3JIOKECHUS, PEAKLIUHU 3aMELICHUS, PEaKLUN
oOMeHa, 2K30- U IHAOTEPMHUUECKUE PEAKIUU, TEIUIOBOU 2(PdeKT peakiuu, aIpo aToma,
AJIEKTPOHHBIN CJIOH aToma, aTOMHas OpOWTallb, paguyCc aToMa, XUMHUYECKasl CBS3b,
MOJISIPHAsT W HENOJISIpHAs KOBAJEHTHAs CBA3b, MOHHAS CBA3b, MOH, KATHOH, AHWOH,
pacTBOp, MaccoBasi 10711 BelllecTBa (IPOLICHTHAsE KOHIIEHTpAIUsi) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHATH 3TU
MOHSTUS MPU ONIMCAHUU BEIIECTB U UX MPEBPAILLICHUN;

WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY IS COCTaBJICHHS (OPMYJ BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

OMPENIENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTCIICHb
OKHUCJICHHSI DJIEMEHTOB B OWHApHBIX COCIUHEHMSIX, NPHUHAIJICKHOCTh BEIECTB
K OMNpEeNeNEHHOMY KJIacCy COCOUHEHUN 1Mo QopMyinaM, BHUJ XUMHUYECKOH CBS3U
(KOBaJIGHTHAsI MU MOHHAs1) B HEOPTaHUYECKUX COETUHEHMUSIX;

pacKpbIBaTh CMBICII ITepunonnueckoro 3akoHa  JI.W. Menpeneesa:
JEMOHCTPUPOBATh ITOHUMAHUE IIEPUOJAYECKONM 3aBUCHUMOCTU CBOMCTB XHUMHYECKUX
3JIEMEHTOB OT UX MOJIOKEHUA B [leproandeckoil cucteMe, 3aKOHOB COXPAHEHUSI MACCHI
BEIIECTB, MOCTOSTHCTBA COCTaBa, ATOMHOMOJIEKYJIIPHOTO YUEHUS, 3aKOHAa ABOTapo;

OMMCHIBATh M XapakTepu3oBaTh TaOnuuHyto ¢opmy Illepuoamdeckoil CUCTEMBI
XUMHUYECKUX JJIEMEHTOB: pPAa3iMyaTh MOHATHUS «TJaBHasg mnoiarpynmna (A-rpynma)» u
«mmobounas mnoarpynna (b-rpynma)», manple W OoNbIIME TEPHOJIBI, COOTHOCUTH
0003HaueHUs, KOTOpbIe UMEIOTCs B Tabmuie «lleproguyeckas cucremMa XMMHYECKUX
aneMeHTOB [[.MI. MeHnneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsij sapa, oOIIee YHCIO JIIEKTPOHOB U
pacrpeielieHUe UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XMMHUUYECKHWE DJIEMEHThI, HEOPraHWYECKHE BEIIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy W COCTaBy Y4YacTBYIOUIMX B PEAKIUH BEIECTB,
1o TeI1oBoMYy 3 dexry);

XapaKTepUu30BaTh (OMUCHIBATH) 00IME XUMUYECKHNE CBOMCTBA BEIIIECTB PA3IMUHBIX
KJIACCOB,  IOJATBEPXkJas  ONHCAaHWE IPUMEPAMU  MOJIEKYJSIPHBIX  YPABHEHUM
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH TMPOTEKAHWS XHUMHYECKUX MPEBpPALICHUNA B Pa3IUYHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCHUTEIBHYK) MOJICKYJISIPHYIO ¥ MOJIIPHYK) MAacChbl BEUIECTB,
MacCOBYIO JIOTI0 XUMHUYECKOTO 3JIeMEHTa Mo (opMyJsie COSTMHEHHS, MaCCOBYIO OO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW pPEaKIUU;
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MPUMEHSITh OCHOBHBIC OIEpPAllUM MBICIUTENBHON JEATENbHOCTU — aHaIU3 H
CHUHTE3, CpaBHCHHE, OOOOINCHHEe, CHCTeMaTH3aIlui0, KIACCU(PUKAINIO, BBISBICHUC
MPUYUHHO- CJIEICTBEHHBIX CBS3€H — 11 M3y4YEHHUsS] CBOMCTB BEIIECTB U XUMHUYECKHUX
peakiui, eCTeCTBEHHO-HAy4YHbI€ METOAbl TMO3HAHUS — HAOIIOJCHUE, HW3MEpPEHHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBI U MBICIICHHBIN );

CJIeIOBaTh TMpaBWJIaM TOJb30BAHMUS XUMHUYECKON TMOCY/IONH U J1abopaTOpHBIM
00OpyJIOBaHUEM, a TaKXe MpaBUIaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMU MO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIMBITOB MO MOJIYYEHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBIICHHUIO
PacTBOPOB C ONPEACIEHHON MAaCCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHUCJIOT C TIOMOIIBI0 MHAUKATOPOB (JIakMyC, (heHoadTaenH, METHJIOPAHXK U JAPYTrue).

K koHiy oOyuenus B 9 kJjacce MpeaMETHBIC PE3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHUX MOHSITHUH: XUMUYECKUH 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peakius,
XUMHUYECKasi CBSI3b, TEIUIOBOM A EKT peakiuu, Mojb, MOJAPHBIN 00BEM, pacTBOp,
ANEKTPOJIUTBI, HEIJIEKTPOJUTHI, ANEKTPOJIUTHUYECKAS] AUCCOLMALINS, PEAKLIMK MOHHOTO
oOMeHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIe U1 HEOOpATUMBIE PEaKIIUH,
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH, OKHUCIIUTEIb, BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, AJUIOTPOMNUsA, aM(pOTEPHOCTh, XHMHYECKas CBS3b
(koBaJIeHTHasi, HWOHHAs, METAJUIMYECKas), KpUCTaJUIMUecKass pemeéTka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM PpEaKIHMH, MPEaAeIbHO JIOMyCTUMAs
koHueHrpanus [1JIK BeniecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHITUN U MPUMEHSATHITH
MOHSATHS TIPU ONKMCAHUU BEILIECTB U UX NPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJIMKY IS COCTaBjeHUsS (OpMYJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX HJIEMEHTOB
B COCJIMHEHUSAX PA3JIUYHOTO COCTaBa, MPHUHAMICKHOCTh BEUIECTB K OMPEACIEHHOMY
KJIacCy COCAMHEHUM Mo (popmysiaM, BHJI XUMUUYECKOW CBSI3M (KOBaJEHTHAs, MOHHAas,
METAJJIMYECKasi)) B HEOPraHMYECKUX COCJAMHEHUAX, 3aps]i HOHA [0 XUMHUYECKOU
dbopmysie, xapakTep cpeibl B BOAHBIX PACTBOPAX HEOPTaHWYECKUX COCAMHEHHM, THI
KPUCTAININYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath  cMmbici  [lepuommueckoro  3akona .M. MengeneeBa wu
JIEMOHCTPUPOBAThH €ro MOHWMAHHE: OMUCHIBATh U XapaKTEPU30BaTh TabIUUHYIO (DopMy
[leprognyeckoid CUCTEMbl XMUMHUYECKHX DJJIEMEHTOB: pa3iuyaTh MOHSITUSA «TJaBHAs
noarpymnma (A-rpynma)» u «mnobdounas moarpynma (b-rpymma)», mMansie u Oonbiive
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MEepUOAbl, COOTHOCUTh 0003HAUYEHUs, KOTOPhIE MMEIOTCS B MEPUOJAMYECKON Tabmule,
C YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKUX AJIIEMEHTOB (COCTaB U
3apsn sapa, oOlee Yucio 3IEKTPOHOB U paclpeieNieHue UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTHU B H3MEHEHUM CBOMCTB »JJEMEHTOB U HUX
COCJIMHEHUH B Mpejiesiax MaJIbIX MEPHUOJIOB U IIIABHBIX MOATPYII C YUYETOM CTPOCHHS UX
aTOMOB;

KJIAaCCU(UIIUPOBATh  XUMUYECKHUE  DJIEMEHTHI, HEOPraHWYECKUE  BEIECTBa,

XUMUYECKUE peakiuu (10 YUCIAYy U COCTaBy YYacCTBYIOIIMX B PEaKIMU BEIIECTB,
10 TEII0BOMY 3P (DEKTy, MO0 U3MEHEHUIO CTeTICHEH OKUCIICHHUS XUMUYECKUX
AJIEMEHTOB); XapaKTEPU30BaTh (OMUCHIBATH) OOIIHME U CIECIU(PUICCKNE XUMHUUECKHUE
CBOMCTBA MPOCTHIX U CI0XKHBIX BEIIECTB, MOATBEPHKIas OMUCAHUE TPUMEPAMHU
MOJICKYJISIPHBIX U

MOHHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINIA;

COCTaBJISITh YPABHEHUSI SJEKTPOJIUTUUYECKOW AMCCOLMAIMU KHUCJIOT, IIeJIoYell u
COJIeH, TOJHbIE U COKpalIEHHbIC YpaBHEHHS peakIMii MOHHOrO OOMEHa, ypaBHEHUS
peaKinii, MOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXK]y BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PaCKpbIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN MTOCPEACTBOM
COCTaBJICHHUS JIEKTPOHHOIO 0ajlaHCca 3TUX PEaKIUi;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMUUECKUX TTPEBPAIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJI0O XMMHUYECKOTO 3JIeMEHTa 1Mo (opMyJie COEIUHEHHS, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKIUu;

COOIOaTh TIpaBWJIA TOJH30BAHUS XWMHUYECKOW TOCY/IONM U J1abOpaTOpPHBIM
obopy/noBaHMEM, a TakXe IMpaBwia oOpalleHuss ¢ BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIUSMU TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIMBITOB MO MOJYYEHUIO
1 coOMpaHuIo ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIACKUCIIOTO Ta3a);

MPOBOJAUTH PEAKIMU, MOATBEPKAAIONINE KAYECTBEHHBI COCTaB Pa3IUYHBIX
BEIIIECTB: PACIO3HABaTh OMNBITHBIM MYTEM XJIOpUI-, OpOMUI-, MOIU[I-, KapOOHAT-,
docdar-, cunmkar-, cyiabdaT-, TUIPOKCUA-UOHBI, KATHUOHBI AMMOHHUS ¥ HOHBI
M3YUYCHHBIX METAJUIOB, MNPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILIECTB;

MPUMEHSTh OCHOBHBIE OIEpPALUM MBICIUTENBHON JEATEIbHOCT — AaHAIW3 H
CHUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEMAaTH3allui0, BBIABICHHEC IPUYHMHHO-
CJICJICTBEHHBIX CBSI3ed — JJIsl M3YUYEHMs] CBOMCTB BEHIECTB M XUMHUYECKUX PEaAKIUH,
€CTEeCTBEHHO- HaAyYHbIE METO/Ibl O3HAHUSI — HAOJI0ICHUE, U3MEPEHHE, MOJICIUPOBAHME,
AKCHEPUMEHT (peaIbHbIM 1 MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
HaumenoBanue
Ne KommuectBo OcHOBHBIE BUIBI JEATEILHOCTH
pa3aesnoB U TeEM Conepxxanue 00yueHust
/o 4acoB o0y4aromuxcs

y4eOHOro mpeMeTa

Paznea 1. IlepBoHayaibHble XMMUYECKHE MOHSATHSA

1.1

XUMHUS — Ba)KHas
00J1acTh
€CTECTBO3HAHUS U
MIPAKTUYECKON
JICSITCIILHOCTH
YyeJIoBeKa

5

[Ipeamet xumuu. Posib XuMuu B AKU3HU
yeJaoBeKa. XUMHUS B CUCTEME HaYK.

Tena u BemecTa. ®U3nUEeCKUE CBOMCTBA
BEIIIECTB. ATpEraTHOE COCTOSIHUE
BemecTB. [loHsaTre o MeTomax Mo3HAHUSA
B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CnocoObI pa3eneHus CMeceil.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMUYECKOM MOCYI0H,

C TIpaBWJIaMH pabOTHI B 1ab0OpaTOpuu U
npueMaMu oOpaInieHus ¢ 1a00paTopHbIM
000pyIOBaHHEM.

dusnyeckue CBOMCTBa 00pa3IoB
HEOPTraHUYECKUX BEILIECTB — METAJIJIOB

1 HEMCTAJLJIOB.

Crioco0sI pa3jieneHust cMecei
(punbTpOBaHKE, BEITAPUBAHUE,
TUCTUJUIAINS, XpoMaTorpadust).

PackpbiBaTh CMBICI U3y4aeMbIX TOHSATHIA.
PackpbiBaTh posib XUMHUH B PUPO/IE U
YKU3HU Y€JIOBEKA, €€ CB3b C APYTUMHU
HayKaMmH.

Paznuuath yncThIE BEIIECTBA U CMECH;
OJTHOPOJHBIE U HEOJTHOPOHBIE CMECH.
Paznuuath puznyueckue u XuMu4ecKue
SIBJICHUS.

CiieioBaTh AJITOPUTMAaM HCTOJIb30BaHUS
AKCIEPUMEHTAIIbHBIX METOOB —
HaOIIOJICHUS ¥ DKCIIEPUMEHTA.
Habmronate 1 onuceiBaTh 00BEKTHI

MIpY MPOBEACHUU IEMOHCTpALINH 1
71a60paTOPHBIX OMBITOB MO U3YUYEHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3eJICHUs] CMECEU BEIIECTB.
[IpoBOAUTE XUMHUUYECKU SKCIEPUMEHT
MIpU pa3Jie]IeHnH cMecel (Ha mpumepe
OUYMCTKH MTOBAPEHHOU COJIN) B XO/JI€
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JlabopamopHvie onvimol.:

N3ydenne u onucanue Gpuznueckux
CBOMCTB 00pa3IoB

HEOPraHUYECKHUX BEILIECTB.

N3yuenue cnocoO0B pa3zesieHus cMeceit
(C MOMOIIIbIO MAarHUTA).

IIpaxmuueckue pabomul:

Ne 1. ITpaBuna paboTtsl B 1abopaTopuu u
npUEMBI 00palleHus ¢ 1ad0paTOpHbIM
000pyI0BaHUEM.

No 2. Paznenenue cmeceit (Ha nmpumepe
OYMCTKHU MMOBAPEHHOU COJIN)

npakTuyeckor padoTsl Ne 2.

CrnenoBath nmpaBuiaM MOJIb30BAHUS
XUMHUYECKOIN MocyA0i 1 1ab0paToOpHBIM
000pyIOoBaHUEM, a TAKXKe MpaBUIaM
oOpallleHHs] ¢ XUMUYECKUMU BellleCTBaMuU
B COOTBETCTBUU C UHCTPYKLIHEH

IIPU BBINIOJIHEHUU MTPAKTUYECKON

pabothr Ne 1.

BricTpanBaTh pa3BEpHYyThIC MUCHMEHHbBIC
Y YCTHBIE OTBETHI C OITOPOU

Ha MHGOPMAIINIO U3 YICOHHUKA 1
CIIPAaBOYHBIX MATEPHAIIOB, FPAMOTHO
VICIIOJIb30BATh M3YyUYEHHBIN TOHITUNHBIN
arnrapar Kypca XuMuu

1.2.

BeniectBa n
XUMHYECKHE
peaKiuu

15

ATOMBI 1 MOJIEKYJIbl. XUMUYECKHE
aneMeHTbl. CUMBOJIBI XUMHUYECKUX
anemMeHTOoB. [IpocThie U ClOKHbBIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xumudeckas ¢popmyia. BareHTHOCTh
aTOMOB XMMUYECKHUX 3JIEMEHTOB.
3aKOH IMOCTOSTHCTBA COCTaBa BELIECTB.
OTHOCUTENBHAS aTOMHAsI Macca.
OTHOCHUTENBHASI MOJIEKYJISIPHAS Macca.
MaccoBas 1011 XUMHYECKOTO dJIEMEHTA
B COCIMHECHUH.

Onpenensars NpU3HAKA XUMHYECKUX
peaxiuii, yCIOBUs UX MPOTEKAHMUS.
OOBSACHITH CYIIHOCTh (PUBHYECKUX U
XUMHUYECKUX SIBJICHUN C TOUKU
3peHUs] aTOMHO-MOJIEKYJISIPHOTO
yUeHUSI.

Knaccugpunmpoats XuMuyeckue
peakuuH (1o YUCIy U COCTaBy
pearupyromnmx 1 o0pa3yronmxcs
BEILIECTB).

CoctaBnarh Hopmyibl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U OTIPEACTATH
BAJICHTHOCTH 10 (pOpMyJiaM BEIIECTB.
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KomnuectBo Bemecta. Monbs. Mossipaas
Macca. B3anMocBs3b KOJIMUeCTBa, MacChl
Y YKCJIa CTPYKTYPHBIX €AMHUIL] BEILIECTBA.
Pacuértel 1o hopmyraMm XUMUIECKHUX
COEIUHCHUM.

du3nYecKrue U XUMUYECKHUE SBICHUS.
XUMHYECKasi peakius U €€ MpU3HaKHu.
3aKOH COXpaHEHHUS MacChl BEIIECTB.
XUMHUYECKNE YPABHEHUSI.
Knaccuduxanys XuMrU4ecKux peakiui
(coennHeHUs1, pa3ioKEHUs, 3aMEICHHUSI,
oOMeHa).

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

dusnvecKkre CBOMCTBAa 00pa3IoB
HEOPraHUYECKUX BEIIECTB — METAJIIOB U
HEMETAJJIOB.

OO6pa31ipl BEIIeCTB KOJTUYECTBOM 1 MOJIb.
duznyeckue  sBieHUS  (TJIaBIICHHUE
BOCKa, TasiHUE JIbJIa, paCTUPaHUE caxapa
B CTYINKE, KUTICHHUE U KOHJICHCAIHS
BOJIBI).

XUMHUYECKUE sIBJICHUS (TOPEHUE CBEUH,
MpOKaJIMBaHUE MEIHOM MTPOBOJIOKH,
B3aUMOJICHCTBHUE COJIbI UJIW MeJa

C COJISIHOM KUCJIOTOM).

Hab0mronenne npu3HakoB MPOTEKaHUs

PaccraBiarh ko3 puirieHTbI

B YPaBHECHHSIX XUMUYECKUX PEAKITUH.
Habmronate 1 onuchIBaTh 00BEKTHI

IpU IPOBEACHUU JEMOHCTPALIUM U
71a00paTOPHBIX OMBITOB.

[IpoBoauTh BEIYUCIECHHUS IO (hOpMyIaM
XUMUYECKUX COCTMHEHUN U YPaBHCHUSIM
XAMUYECKUX PEAKIIUM.

[IpuMEHSTh €CTECTBEHHO- HAyYHbIE
METO/bI MO3HAHUSA (B TOM YHUCIIE
HaOJII0/IeHUE, MOJISTTUPOBAHNUE,
SKCIEPUMEHT U OCHOBHBIE OIEpalluu
MBICIUTENBHOMN AESTENBHOCTH
(cpaBHEHUE, KJIacCU(PUKALIHS)
BricTpauBaTh pa3BEpHYThIE IUCHMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha nH(popMaIuio U3 yueOHUKA U
CIIPAaBOYHBIX MATEPHUAIIOB, FPAMOTHO
VCTIOJIb30BATh U3YUYCHHBIA OHATUNHBIN
amnrmapar Kypca XuMUu
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XUMHUYECKUX pEaKIHil (pa3ioKeHne
caxapa, B3aUMOJICCTBHE CEPHOI
KHCIIOTBI C XJIOPUIOM Oapusl,
IIOJIyYEHHUE U PA3JIOKEHUE THIPOKCUAA
meau (I1) npu HarpeBanuw,
B3aMMOJCHCTBUEC

xeJsesa ¢ pactBopoM conu meau (11).
OnBIThI, WIITIOCTPUPYIOIINE 3aKOH
COXpaHEHUs MacCHl.

JlabopamopHvie onvimol:

Co3pnanue Mozenen MOJIEKy
(LIapOCTEPIKHEBBIX ).

Onucanue GU3NYECKUX CBOMCTB
00pa3IoB HEOPTAHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAILJIOB.

Hab6nronenune ¢pusznueckux (TuiaBieHme
BOCKa, TasHUE JIb/Ia) U XUMUYECKUX
(ropeHue cBeuH, MPOKATMBAHUE METHOU
MIPOBOJIOKH) SIBJICHUM.

Habmroienue u onucanue npu3HakoB
NPOTEKAHUS XUMHUYECKUX PEaKIIHi
Pa3HbIX TUIIOB.

Buiuucnenus:

OTHOCHUTEJIIBHON MOJIEKYJISIPHOW MACCHI
BEILECTB, MOJISIPHON MacChl, MacChl
BEIIECTB, MAaCChl U KOJIMYECTBA BEIIECTBA;
MacCOBOM JI0JIM XUMHUYECKOT'0 JIeMEeHTa
1o (hopMyJie CoeTMHEHHUSI;




10 YPaBHEHUAM XUMHUYECKUX PEAKIUN:
KOJINYECTBA, MacChl BELIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
PEareHTOB WM IPOJYKTOB PEAKLIUN

Hroro o pazneny

20

Paznen 2. BaxkHeiine npeacTaBuTe/id HCOPraHM4eCKUX BellecTB

2.1

Bo3znyx. Kucnopon.
[TonsiTue
00

OKCcHax

6

Boznyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u ripocroe
BeniecTBo. Haxoxaenue kuciaopoaa

B MIPUPOJIE, PUBHUECKIEC U XUMUICCKUC
cBoMcTBa (peakiuu ropeHust). OKCUab.
[Tpumenenue kucmopoaa. CriocoOs
MOJIYYCHHS KUCTIOPO/Ia B TAOOpaTOpUH U
npoMmbIiIeHHOCTH. KpyroBopoTt
Kucnopoza B npupoje. O30H —
AIUTOTpOITHAS MOAU(PUKAIIHS KUCIOPO/IA.
TennoBoit 3¢ (PexT XuMHUIecKoil peakiuu,
TEPMOXUMUYECKHUE YPABHEHUS, IK30-

U DHJIOTEPMHUYECKHUE peakiuu. Tormmso:
YIoJb U METaH. 3arps3HeHue BO31yXa,
YCUJIEHHE MapHUKOBOTO 3P deKTa,
pa3pylIEeHHE 030HOBOT'O CJIOSI.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu.

KauecTBeHHOE omnpeeneHne coaepKanms
KHCJIOPOJAa B BO3IyX€

[Tonyuyenue, cobupanue, pacrio3HaBaHUE

Hcrnonb30BaTh XUMUYECKYIO CHUMBOJIUKY
JUIsl cocTaBieHus: (hOpMyJT BELIECTB,
MOJICKYJIIPHBIX YPaBHECHUH XUMHUECKUX
PEAKLHM C y4aCTUEM KHUCIOPO/Ia.
XapakTepu3oBaTh (OMKUCHIBATH)

COCTaB BO3/yXa, GU3HUECKHUE U
XUMHUYECKHE CBOMCTBA KMCIOPO/Ia,
CIOCOOBI €ro MOJTYYEHHUs,

MIPUMEHEHUE U 3HAYCHUE B IPUPOJIC U
KU3HU YEJIOBEKa.

CpaBHUBaTh peaKIUU TOPEHUS U
MEJUICHHOTO OKHUCIICHUSI.

OOBsICHATH CYIIHOCTb
AKOJIOTUYECKUX MPOOJIEM, CBSI3aHHBIX
C 3arpsiI3HEHUEM BO3/1yXa.

CrnenoBaTh npaBmiiaM 0€3011acHOM
paboThI B 1abopaTopuu mpu
UCIIOJIb30BAaHUU XMMHYECKOM IOCYIbI U
000pyI0BaHUs, a TaKXKe IPaBUIIaM
oOpallleHHsI C TOPIOYMMH BEIIECTBAMM.
[InanupoBath U OCYIIECTBIATh HA
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| IMPAKTHUKEC XNMHNYCCKHUEC OKCIICPUMCHTEI,
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Y U3y4YEHHE CBOMCTB KHUCIOPOJA.
HaGmronenne B3auMoaeiicTBUS BELIECTB
C KMCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U TIPEKpAIICHUS
ropenus (moxapa).

JlabopamopHnuwiii onvim:

O3HakomIIeHHE ¢ 00pa3IiaMu OKCUIIOB U
OITMCaHHE UX CBOMCTB.

lIpakxmuuyeckas paboma:

Ne 3. TTonyyenue u cobupanue
KHUCJIOPO/1a, U3YYEHHE €TI0 CBOMCTB.
Buviuucnenus:

MOJIEKYJISIPHON MacChl KUCJIOpOa U
030HA Ha OCHOBAHUHM aTOMHOM

MacChl XUMHUUYECKOI'O 3JICMCHTA;
KOJWYECTBA, MACChl BEIIIECTBA

10 YPaBHEHUSIM XUMUYECKUX PEaKIIUil

IPOBOJUTH HAOJIIOICHHUS], 1€JaTh BBIBOIbI
0 pe3yJibTaTaM 3KCIIepUMEHTa

[pU IPOBEJICHUH JIAOOPATOPHBIX ONBITOB
U TIPAKTUYECKOM paboTHI.

BbruncnsTh KOJIMYECTBO BEIECTBA,
00bEM raza o ¢popmyiam.

YyacTBOBaTh B COBMECTHOI paboTe

B TpyIIIE.

BricTpanBath pa3BEpHyThIE TMCEMEHHbBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha HGOPMAIINIO U3 YIeOHHUKA U
CIPaBOYHBIX MaTEPHAIIOB, IPAMOTHO
VICIIOJIb30BATh U3YyUYEHHBIN TOHITUNHBIN
anmapar Kypca XuMuu

2.2

Bonopoa. Ilonsitue
0 KMCJIOTaX M COJISIX

Bonpopon — anemeHT u nmpocToe
BeniecTBo. Haxoxaenue Bogopoia

B MIPUPOJIE, PU3HUECKUE U XUMUYIECKUE
CBOMCTBA, IPUMEHEHUE, CIIOCOOBI
nonydeHus. Kuciorsl u conmu.
MousipHblii 00bEM Ta30B. PacuéTbl

M0 XUMUYECKUM yYPaBHEHUSIM.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

[Tonyuyenue, cobupanue u

PackpbIBaTh CMBICIT U3y4aeMbIX MOHITHIA
U IPUMEHSTh 3TU MOHSITUS IIPH ONTUCAHUH
CBOMCTB BELIECTB U MX MPEBPAILLECHUMN.
XapakTepu3oBaTh (ONMHUCHIBATH)
dbuznyueckre 1 XMMUYECKHE CBOMCTBA
BOJI0OPO/1a, CIOCOOBI €ro MOJyYEHHUs,
pUMEHEHHE.

Cobupatb npubop I MOTyUEHUs
BOJIOpO/A.

Hcnonp30BaTh XMMHUYECKYO CUMBOJIUKY
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pacrio3HaBaHKe BOJAOPO/A.
B3aumoseiicTBre BOIOpPOia ¢ OKCUAOM
menu (II).

Jlabopamopnuwiii onvim:
B3aumopaelicTBue KMCIOT ¢ METaJJIaMHU.
IIpaxmuueckas paboma:

Ne 4. Tlonmy4yenne u coOupanme Bo0poa,
M3y4YE€HHUE €r0 CBOMCTB.

Buiuucnenus:

00b€Ma, KOJIMUECTBA BEIIECTBA Ta3a

10 €T0 U3BECTHOMY KOJIMYECTBY
BELIECTBA WIH 00BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKIINH
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHUN
ra3oB

JUTSL COCTaBIIeHUsT (DOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHUN XUMHUECKUX
peakiuii C y4acTUEM BOJOPOA.
BeraucisaTs MOJIIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM Tasa,
Maccy BEICCTBA;

[TpoBoUTE pacd€Thl IO YpaBHEHUAM
XUMHUYECKUX PEaKIINil: KOJIMIeCTBa,
00BEMa, Macchl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJIU TIPOAYKTOB PEAKIIHH.

CrnenoBath npaBuiaaM 0€30MacCHOM
paboThI B 1ab0OpaTopuu npu
UCIIOJIb30BAaHUU XUMHUYECKOU MOCY bl

1 000pyZ0BaHMs, a TAKXKE MpaBUIaM
oOpallleHHsI C TOPIOYHMMH BEIIECTBAMU

B OBITY.

[TnanupoBaTh 1 OCYIIECTBIATH HA
IPAKTUKE XUMHUYECKHUE IKCTICPUMECHTHI,
IIPOBOJUTH HAOJIOICHHUSI, 1€TIaTh BHIBOJIbI
0 pe3yJbTaTaM YKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOI paboTe

B TpyTMIe

23

Bopa. PactBopsr.
Ilousarue
00 OCHOBaHUSAX

®dusnueckre cBOMCTBa BOJIb. Boma kak
pacTBOpUTEIb. XMMUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHusl.

PackpbIBaTh CMBICHT N3y4aeMbIX OHATUN
Y IPUMEHATH 3TU MOHATUS IPU ONTMCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (HU3NIECKUE U
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PactBopsl. Poibs pacTBOpOB B Iipupoe u
B JKM3HHM 4esioBeKa. KpyroBopoT BOJIbI
B [IpUpPOJIE. 3arpsi3HEHUE TPUPOIHBIX
BoJ. OXpaHa ¥ OYMCTKA IPUPOJIHBIX BOJ.
Hacpimennbie 1 HEHACHIILIEHHBIE
pacTBOpbl. PaCTBOPUMOCTH BEIIECTB

B BoJe. MaccoBas 107151 BEecTBa

B PacTBOpE.

Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:

PacTtBOpeHue BemecTB ¢ pa3inyHoOn
PacTBOPUMOCTBHIO.

B3aumopericTBre BOABI C METAIIAMU
(HaTpUEM U KAJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIOT U
HIEJI0YEN C TOMOIIBIO HHANKATOPOB.
Jlabopamopnwvie onvimoi
HccnenoBanue ocobeHHOCTEN
PacTBOPEHUSI BELIECTB C Pa3InYHON
PacTBOPUMOCTBHIO.

[IpuroroBienue pacTBOPOB

C OIPENCIEHHON MAaCCOBOM JI0JIEH
PacTBOPEHHOIO BEIIECTBA.
IIpaxmuueckas paboma

Ne 5. IIpuroToBnenue pacTBOpOB

C OIPENECIEHHON MACCOBOM JOJEU
pPacTBOPEHHOIO BELIECTBA.

XMMHYECKUE CBOMCTBA BOJBI, €€ POJIb KAK
PacTBOPUTENS B IPUPOIAHBIX MPOLECCAX.
CocTaBisaTh ypaBHEHHS] XUMUYECKHUX
peaKiuii C y4aCTHEM BOJIBI.

OOBICHATH CYIIHOCTh IKOJIOTMUYECKUX
npo0sieM, CBSI3aHHBIX C 3arps3HEHUEM
OPUPOAHBIX BOJ, CIIOCOOBI OYUCTKU BO/IbI
OT MPUMECEN, MEPBI IO OXPAHE BOJ

OT 3arpsA3HEHUSI.

[InmaHnpoBaTh U OCYIECTBIATH

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, IPOBOUTH HAOIIOACHHUS,
JenaTh BBIBOJBI MO pe3yJIbTaTam
AKCIIEPUMEHTA MTPU NPOBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CnenoBaTh npaBuiiaMm 0€30MacHOMN
paboThI B 1abopaTopuu mpu
MCII0JIb30BaHUU XMMHUYECKOU IOCY 1Bl U
000pyI0BaHUSI.

[IpoBOIUTH BHIYUCIIEHHS C MPUMEHEHUEM
MOHATHSA «MacCcOBasi J0JI BEUIECTBA

B PacTBOPE».

BricTpauBaTh pa3BEpHYThIE MIUCHMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOU

Ha MHGOPMAIINIO U3 YIYCOHHUKA U
CIIPABOYHBIX MAaTE€PUAJIOB, TPAMOTHO
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Buviuucnenusa:
C UCIOJIL30BAHUEM TTOHATHUS «MaccoBas
JIOJIS1 BEILIECTBA B PACTBOPEN

WCIIOJIb30BaTh U3YYEHHBIN TOHATHIHBIN
armapar Kypca XuMHAH

24

OCHOBHBIE KJIACCHI
HEOPTaHMYECKHUX
COETUHECHUN

11

Knaccudukanus HeopraHndecKux
coenuHenuid. Oxcuanl. Knaccudukamms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE,
KHUCJIOTHBIC, aM(pOTEPHBIC) U
HecosieoOpasyromnue. Homenkmarypa
OKCcUJI0B. DUBUYECKHUE U XUMUYECKUE
cBOMcTBa OKCUOB. [TomyueHne oKCuIoB.

OcHoBanus. Knaccugukanust o0CHOBaHMIA:

ETOYN U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknarypa ocHoBanui. @usnueckue
Y XUMHYECKHE CBOMCTBA OCHOBAHMIA.
[Tosrydyenne ocCHOBaHUH.

Kucnotsl. Knaccudukanus Kuciaor.
Howmenknarypa kucior. @usnueckue

U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
akTuBHOCTH MeTayuioB H.H.

bekerona. [lonyueHue Kucior.

Conu. HoMeHkiiatypa coneil.
DOU3NYECKUE U XUMUYECKHUE CBOMCTBA
coneu. [Tomydyenue comnei.
['eneTnyeckas CBsI3b MEXY Kaccamu
HEOPTaHWYECKUX COCTMHCHUU.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

KiraccugunmpoBats nzydaeMole
BEILIECTBA MO COCTABY M CBOMCTBAM.
CocrapnsaTth GOpMYIIbl OKCHIOB, KUCTIOT,
OCHOBAHUM, COJIEH U HA3bIBATh UX

110 MEKIYHAPOIHOW HOMEHKIIATYPE.
IIporno3upoBaTh CBOWCTBA BEILIECTB

Ha OCHOBE OOIIUX XUMUYECKUX CBOMCTB
W3YUYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSL.

CocCTaBITh MOJIEKYJISIPHBIE YPAaBHEHUS
pEeaKLNM, WUTHOCTPUPYIOLIUX
XUMHYECKUE CBOMCTBA M CITOCOOBI
MOJTy4YE€HUS BELIECTB U3yUYEHHBIX
KJIACCOB/TPYIII, a TAaKXKe
MOATBEPKAAIOIINX T€HETUUECKYIO
B3aUMOCBS3b MEXTY HUMM.
[Tpou3BOIUTH BHIYUCIICHUS

110 YPABHECHUSAM XUMHUYECKUX PEAKIIUN.
[LmanupoBaTh U OCYIIECTBIIATH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOJIIOJCHUS,
JIeTIaTh BBIBOJIBI 11O PE3yJIbTaTaM
AKCIIEPUMEHTA MPHU MPOBEACHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKHUX
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OO6pa31ibl HEOPTraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnBIThI, WITIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

Onpenenenue pacTBOPOB KHUCIOT U
1IEII0YEH C TTOMOIIBIO UHIUKATOPOB.
N3yuenue B3auMOAEHCTBUS KUCIIOT

C METAJUIAMU, PEAKLIUN HEUTPAIIU3ALINH.
B3anmoneiicTBre pacTBopa cCepHON
KUCJIO0THI ¢ okcusioM meau (I).
[Tomy4yeHnne HEPACTBOPUMBIX OCHOBAHHUI.
BriTecHeHuE 0HOTO MeTalIa APYyTrUM
U3 pacTBOpa COJIU.

IIpakxmuueckas paboma

Ne 6. Pemienne skciepuMeHTaIbHBIX
3aau 1o TeMmMe «BaxHeilmmue
KJIACCBI HEOPTaHUYECKUX
COEMHEHUI.

Buiuucnenus:

10 YPAaBHEHUAM XMMHYECKOW pEAKIIUU:
KOJIMYECTBA BEILIECTBA, 00HhEMA, MACCHI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00bEMY, Macce peareHToB WK
MPOAYKTOB PEAKLIMU

pabor.

CrnenoBath npaBuiiaM 0€30MaCHOMN
paboThI B 1a00paTopuu

IPU UCIIOJIb30BAHUN XUMHUYECKOM

MOCY 16l 1 000PYT0BaHUS.
BricTpanBath pa3BEpHYThIC MMCEMEHHBIC
Y YCTHBIE OTBETHI C OITOPOU

Ha nHpopMaIuio U3 yueOHUKA U
CIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
HCIIOJIb30BaTh N3yYECHHBIN MOHATUNHBIN
amnmapat Kypca XUMUAU

Hroro no pazneny:
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Paszgea 3. [lepunoanyecknii 3axoH u Ilepuoaunyeckasi cucrema xumuyeckux daemenToB /[[. U. Menaeneesa. CTpoeHue
aTOMOB. XMMHUYeCKasA CBA3b. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKINH

3.1 [Tepunoanueckuii
3aKOH U
[Tepnonnueckas
cucreMa
XUMHYECKUX
2JIEMEHTOB

Ctpoenue atoma

J1. 1. Menpeneena.

7

ITepBbie MONBITKA
KJ1Iaccu(pUKauu XUMHUYECKUX
snemeHToB. [loHsATHE O Trpymnmax
CXO/JIHBIX DJIEMEHTOB

(11eJI0YHBIE U 1IEJIOYHO3EMEIbHBIC
METAaJIJIbl, TaJIOT€Hbl, UHEPTHHIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.
Ilepnonnueckuii 3akoH. [leprnonnueckas
CUCTEMA XUMHUYECKUX AIIEMEHTOB

J.1. MenneneeBa. KoporkonepuoaHas u
JUTMHHOTIEPUOIHAs (POPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKUX
anemenToB /.M. Menneneesa. [lepronabl
Y rpy1rbl. DU3NUECKUN CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOIa
Y TPYIIIBI DJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX
saep. M3oronbl. DnexkTponsl. CTpoeHue
AIEKTPOHHBIX 000JI0YEK AaTOMOB MEPBBIX
20 XMMHYECKHUX AJIIEMEHTOB
[Teprnoauueckoit CHCTEMBI

J.1. Menneneea. XapakTepUCTUKA
XUMHYECKOTO AJIEMEHTA

1o ero nosoxenuto B [leproanyueckoit
cucteme JI.1. Menaeneena.

PackpsiBaTh cMBICH IEPUOANYECKOTO
3aKOHa.

OnuckIBaTh CTPOCHUE TAOIHUIIBI
«ITepuoanueckas cucteMa XUMHUYECKUX
anemeHToB [[.1. MenaeneeBay.
MopenupoBaTe CTPOEHHE aTOMa,
SHEPreTUYECKUX YPOBHEW U MOTYPOBHEN
IIPY TTIOMOILA PUCYHKOB, 3JIEKTPOHHBIX
KOH(pUTYpaluii 1 3JIEKTPOHHO-
rpadudeckux Gopmy.

[losicHATh pU3MUYECKU CMBICIT
NOPSIAKOBOI'O HOMEPA, HOMEPOB NEPUOJA
Y TPYIIIBI AJIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE FTIEMEHTHI
IIEPBBIX TPEX MEPUOIOB, KAJIUM, KAJIbIIUN
Y UX COCJIMHEHUS MO MOJIOKEHUIO

B [lepnoanueckoi cucreme

JI.1. Menneneena.

OOBsCHITH 001IME 3aKOHOMEPHOCTU

B U3MEHEHHUU CBOWCTB XUMHUYECKUX
3JIEMEHTOB (M3MEHEHHE PaJInyCOB
aTOMOB, AJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEAUHEHU

B IIPE€IeJIaX MaJbIX MEPUOJ0B U TJIaBHBIX
MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;
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| 3aKOHOMepHOCTI/I HN3MCHCHU paanyca
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aTOMOB XMMUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAINIMYECKHUX
CBOWCTB IO TPyNIIaM U NIEPUOJAM.
3nauenue Ilepuoanueckoro 3aKkoHa u
[Ieproanueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB JIJIs1 Pa3BUTHUSI HAYKU U
npaktuku. .M. Mennaenees — yuéHbli U
FPAXKIAHUH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

B3anmonenicTBrue ruipoKCUa UHKA

C pacTBOpamMu KUCIIOT U HIETOYEH.
MoaenupoBanue CTpOCHUS MOJIEKY T
[IpY IIOMOILU PUCYHKOB, MOJETIEH,
AJICKTPOHHBIX B CTPYKTYPHBIX (DOPMYIL.
Ta6nuna «Ilepuonnueckas cucrema
XUMHYECKUX DJIEMEHTOB

JI.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakoMJieHHE ¢ 00pa3liaMu METaIJIOB U
HEMETAJIOB

VYyacTBOBaTh B COBMECTHOI paboTe

B TIape WJIH TPyTIIIE.

BricTpauBath pa3BEpHYThIC MUCHEMEHHBIC
Y YCTHBIE OTBETHI C OTIOPOM

Ha MHGOPMAIINIO U3 YICOHHUKA U APYTUX
WCTOYHUKOB, B TOM 4yucie MHTepHeTa

3.2

XuUMUU€eCKas CBA3b.
OKHCINTENBHO-
BOCCTAHOBHUTEJIbHEIC
peakiuu

Xumuueckas cBsizb. KoBaneHtHas
(TmoJiipHAst U HEMOJISIPHAS) CBA3b.
DNEKTPOOTPUIIATENHHOCTh XUMUYECKUX
snemeHToB. MoHHas cBA3b. CTeneHb
okucyieHus. OKUCIUTEIbHO-
BOCCTaHOBUTEJbHBIE peakiuu. [Tporecchl

PackpsIBaTh CMBICI N3y4aeMbIX TOHATHUH.
Onpenensats BUJI XUMUYECKON CBA3U

B COCJJUHCHHUH.

MopaenupoBaTh CTPOEHUE MOJIEKYIT

IIpY IIOMOILHA PUCYHKOB, MOJCIIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX

dbopmyi.




OKMCJICHUS U BOCCTAHOBJICHUS.
OKHUCITUTENIN U BOCCTAaHOBUTEIIH.
XUMUYECKUMN IKCIIEPUMEHT: NU3yUCHHE
00pa3IoB BEIIECTB METAJIIIOB U
HEMETalIJI0B, B3aUMOICUCTBHUE
TUIPOKCHUAA IIUHKA C PACTBOPAMH KHUCJIOT
U IIEJI0YEH, IPOBEJICHUE OIBITOB,
WJUTIOCTPUPYIOIINX PUMEPHI
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIX
peakuuii (ropeHue, peakiuu
PaslIoKEHUsI, COSTUHECHUS ).
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu.

OnbIThI, WITIOCTPUPYIOIIHE

MIPUMEPHI OKUCITUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIINI

(ropenue, peakiuu

Pa3JIoKEHUsI, COSTUHEHNS )

Hcnonb30BaTh XUMUUECKYIO CUMBOIUKY
JUIsL cocTaBlieHus: (hOPMYJT BEIIECTB,
AJEKTPOHHOTO OajaHca peakiuil.
OrnpenensiTh CTeeHb OKUCICHHS] aTOMOB
XUMHUYECKUX JIEMEHTOB 10 (OpMyJIaM U
COCTaBJIATh (POPMYJIbI OMHAPHBIX
COEIMHEHUM 10 CTENEHU OKUCIIEHUS
aTOMOB XMMUYECKHUX 3JIEMEHTOB.
OnpenensiTe OKUCIUTEND U
BOCCTAHOBHUTENb. PaccTaBisTh
KOA(DPUIIUEHTHI B CXeMaX MPOCThIX
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakyii METOIOM BJIEKTPOHHOTO
OanaHca.

Habntonath XMMUYECKHE OTBITHI

10 TUIaHy, AaHAJIM3UPOBATh U

JienaTh BHIBOBI.

Ucnons3osate UKT s cozmanus
MOJIEJIEH, TIOATOTOBKH IIPE3CHTALINH,
TOKJIAJI0B IO TEME.

BricTpanBaTh pa3BEpHYyThIC MMCHMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU Ha
uH(popManuIo U3 yUeOHUKA U APYTHX
MCTOYHUKOB, B TOM unciie HTepHeTa

Uroro no pazneny 15
PesepBHOE Bpems 3
OBIIEE Y1CJIO YACOB 68
I10 ITIPOTPAMME
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8 KIIACC

HaumenoBanue
Ne Konunuectso OCHOBHBIE BUJIbI ACATEIIBHOCTH
pa3zIesoB U TEM Conepxanue oOydeHus
n/n 4acoB 00yYaromuxcst
y4eOHOTro TpeaMeTa
Paszneu 1. BemecTBo M XMMHYECKHE peakMU

[ToBTOpEeHue u 5
yrayOneHue 3HaHui
OCHOBHBIX Pa3/iesioB
Kypca 8 kiacca

[Tepunonnueckuit 3akoH. llepuoanueckas
CHUCTEMA XUMHUYECKUX AIIEMEHTOB

J.1. Menneneera. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX
NIEPUOJOB, KaJusl, KAIbIUA U UX
COEIMHEHU B COOTBETCTBUHU

C ITOJIOKEHUEM DJIEMEHTOB

B [lepnoanyeckout cucreme u CTpOCHUEM
UX aTOMOB.

CtpoeHnue BeniecTna: BUAbl XUMAYECKOU
CBSI3U. TUIIBI KPUCTATIINYECKUX
pPEETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PELIETKH U BUJIA XUMUYECKOM CBSI3H.
Knaccudukanus u HoMmeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBONCTBA BEILECTB, OTHOCAIIUXCS

K pa3JIMYHbIM KJIacCaM HEOPTraHMYECKUX
COCJIMHECHMI, TCHETUYECKas CBS3b
HEOPraHUYECKUX BEILIECTB.

XapakTepu3oBaTh XUMUYECKUE IJIEMEHTHI
MIEPBBIX TPEX MEPUOJOB, KAIHS U KaJIbLIHS
10 UX noyokenuto B [lepuoanueckon
cucreme /1. . Menneneena.
KnaccudunmpoBats 1 Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA U3YUYCHHBIX
KJIACCOB.

OrnuchIiBaTh 00IIME XUMUUECKUE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA MPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUUECKHUX
pEaKIUH.

OrnpenensiTe BUJ XUMUYECKON CBSI3U U
TUI KPUCTAIUIMYECKOU PEIIETKH
BEILIECTBA.

IIporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHS.
BricTpauBaTh pa3BEpHYTHIC MMCbMEHHBIC
Y YCTHBIE OTBETHI C ONOPOU

Ha WHGOPMAIINIO U3 YICOHHUKA U
CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJIETSIMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHWYECKUX BEUIECTB — METAJIJIOB
U HeMeTaJJIoB (TpaduTa u anmasa),
CJIOKHBIX BEILIECTB (XJIOPHUIa HATPHSI)

WCIIOJIb30BaTh U3yYECHHBIN IOHATUNHBIN
anmapar Kypca XuMuu

1.2

OcCHOBHEBIE
3aKOHOMEPHOCTH
XAMHUYECKUX
peaKuin

Kiaccudukanus XuMH4ecKux peakiui
[0 Pa3JUYHBIM IpU3HAKaM (MO YUCITy
Y COCTaBY yYaCTBYIOIIHUX B PEaKIUU
BEIIECTB, MO TeIIoBoMY 3 dexTy,

110 U3MEHEHUIO CTETICHEN

OKUCJICHUS] XUMUYECKHUX DJIEMEHTOB,

0 0OPaTUMOCTH, TI0 YYaCTHIO
KaTajau3zaTopa). IK30- 1
SHJIOTEPMUYECKUE PEAKIINH,
TEPMOXUMUYECKUE YPABHEHUS.
IIoHATHE O CKOPOCTH XMMHYECKON
peakuuu. [TonsiTue 006 0OpaTUMBIX

U HEOOPATUMBIX XUMUYECKUX PEAKITUIX.
[ToHsTHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonsitue o karanuse.
[ToHATHE O XUMHYECKOM PAaBHOBECHH.
@aKTOpBI, BIUSIONINE HA CKOPOCTh
XUMHYECKOUN pEAKIIUH U TOJTI0KEHUE
XUMHYECKOTO PaBHOBECHSI.
OKuCINTENHLHO-BOCCTAHOBUTEIBHBIE

PackpbIBaTh CMBICI N3y4aeMbIX IOHATHN
Y IPUMEHSTh 3TU NOHATUS MPU ONUCAHUU
CBOWCTB BELIECTB U UX ITPEBPAILECHUN.
KrnaccudunmpoBats XuMu4ecKue
pEaKLUH [0 PA3IMYHbIM MPU3HAKAM.
VYcraHaBIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOUN pEaKIUH OT Pa3InyHbIX
(hakTopoB.

IIporao3upoBatb BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN
B PA3JINYHBIX YCIIOBHSIX.

OrnpenensiTe OKUCIUTEND U
BoccTtaHoBuTelnb B OBP.

CocTaBInATh NEKTPOHHBIN OaIaHC
pEeaKIyH.

[1pon3BOAUTH BEIYUCIICHUS

0 XUMUYECKUM

YpaBHECHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU TPYIIIIE.

BricTpauBaTh pa3BEPHYTHIC MUCHbMEHHBIC




peakilMH, FJIEKTPOHHbBIN OajlaHC
OKHCJTUTEIbHO-BOCCTAHOBUTEIHLHOM
peakuu. CocTaBieHUE ypaBHEHUM
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO1a
3JIEKTPOHHOTO OajaHca.

Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOW PpEAKIHH OT
BO3JICHCTBUS Pa3IMYHBIX (DaKTOPOB.
OnbIThI, WILTIOCTPUPYIOIIUE

MIPUMEPHI OKUCITUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIINI
(ropeHue, peakiuu

Pa3lIoKEHUs, COSTUHEHNS).
Buiuucnenus:

KOJIMYECTBA BEIIECTBa, 00bEMA U MacChl
peareHTOB UM MPOJAYKTOB IO
YPaBHEHUSIM XUMHYECKHX PEAKITUM

Y YCTHBIE OTBETHI C OMOPOU

Ha nH(pOpMaIMIo U3 yueOHHUKA U
CIIPABOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIW IIOHATUNHBIN
anmnapar Kypca XUMHH
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1.3

DIIEKTPOJIUTHYECKAS
JTUCCOITHAITHS.
XUMHAYECKUE
peakiumn

B pacTBOpax

Teopust IIEKTPOIIUTHIECKON
JACCOLIMALINU. DIICKTPOJIUTHI U
HEIJIEKTPOIUThL. KaTHOHBI, aHMOHBI.
MexaHnu3M JUCCOIMAIM BENECTB

C Pa3JIMYHBIMU BUIAMH XUMHUYECKOM
cBs3u. Crenens nucconmanui. CHUIbLHBIC
U CJTa0bIe SJIEKTPOJIUTHI.

Peaxmumn nonHoro oomena. YciaoBus

PackpbIBaTh CMBICIT N3y4aeMbIX MOHATHUM,
a TAK>K€ CMBICIT TEOPUHU
AIEKTPOJUTUIECKON TUCCOLUALUN.
OOBSICHATH IPUYUHBI
3JIEKTPONPOBOJHOCTH BOJIHBIX
pPacTBOPOB BEIIECTB, pa3inyaTh cladble
Y CWJIbHBIE DJIEKTPOJIUTHI.

CocTaBiaTh ypaBHEHUS TUCCOLIMAIIIN
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IPOTEKAHUS peaKUuii MIOHHOTO OOMEHa,
MOJIHBIC U COKPAIIEHHBIC HOHHBIC
ypaBHeHHUs peakunii. CBOKWCTBA KUCIIOT,
OCHOBAaHUU U COJIEN B CBETE
peACTaBICHUM 00 IEKTPOJIUTHIECKON
nucconyanui. KauecTBeHHbIE peaKinu
Ha WOHBI. [loHsATHE O THUIIpOIU3E COJIEH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

UccnenoBanue 35eKTpOIPOBOTHOCTH
pacTBOpPOB BENIECTB, IIpoIlecca
JTUCCOLMALINY KUCIIOT, IIEJI0Yei

U cosel (BO3MOYKHO MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB).

OnbITHI, WUTIOCTPUPYIOLINE TPU3HAKU
MPOTEKaHUs peakIuii HOHHOTO OOMEeHa
(oOpa3oBaHue ocajka, BBIJICJICHUE
rasza, 00Opa3oBaHHUE BOJbI).
Pacno3naBanue HEOpPraHMYECKUX
BEILIECTB C TOMOIIbIO KQU€CTBEHHBIX
pEaKUHil HA UOHBL.

JlabopamopHhuwiii onvim:

N3ydenne npu3HakoB MPOTEKAHUS
peakIu HOHHOTO OOMEHAa B pacTBOPax
AIEKTPOIUTOB (C 0Opa3oBaHUEM OCAJIKA,
BbIJICJICHUEM ra3a, 00pa30BaHUEM BOJIbI).
IIpakmuuecxas paboma:

KHCJIOT, IIEeJI0YeH U COJICH, MOJIHbIC U
COKpaIIEHHbIE HOHHBIE YPaBHEHUS
XUMHUYECKUX PEaKIMil HOHHOTO 0OMEeHa,
KpaTKUE€ MOHHBIE YPABHEHUS MPOCTHIX
peakuuii THAPOIM3a COJIEH.
XapakTepu3oBaTh 00IIHE€ XUMHUYECKUE
CBOMCTBA BELIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IEKTPOJIUTHIECKON
JUCCOLMALINY; TOATBEPKAATh CBOMCTBA
MIpUMEPAMH MOJIEKYJIIPHBIX U HMOHHBIX
YPAaBHEHUN XUMUYECKUX PEAKIIHM.
Pemiath skcriepuMeHTANIbHBIC 3a]]a41

0 TEME.

[InaHupoBaTh U OCYIIECTBIIATH

Ha MPAKTUKE XUMHUYECKHE
HKCIIEPUMEHTHI, POBOJAUTH HAOTIOICHNUS,
JIeNaTh BBIBOJIBI IO PE3YJIbTATaAM
AKCTIEPUMEHTA MPU MPOBEICHUU
71a00paTOPHBIX ONBITOB U MPAKTUYECKHUX
pabor.

CnenoBath nmpaBuiiaM 0€30MacHOM
paboThl B 1abopaTopuu npu
MCIIOJIb30BaHUU XUMUYECKOUN NOCY bl U
000pyI0BaHUS.

[IpoBOANTH BHIYUCIEHUS 10 XUMUYECKUM
YPABHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe




Ne 1. Pemenue skcnepuMeHTaIbHbIX
3a/1a4 10 TEME.

Buviuucnenus:

[0 YPaBHEHUSIM XUMUYECKUX PEAKIIHMA

B [Iape WJIH IpyIIe.

BricTpanBath pa3BEpHYThIC TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha WHGOPMAITUIO U3 YUYCOHUKA U APYTUX
MCTOYHUKOB MH(GOPMAIIMH, B TOM YHCIIE
NuTepuera

Hroro no pazneny

17

Pa3pen 2. HemeTaayibl M HX COeIHHEHHUA

2.1 | O6mas 4
XapaKTepUCTHUKA
XUMHYECKUX
DJIEMEHTOB
VIIA-rpynmsl.
I"anorensl

OO6m1as XxapaKTeprUCTHKA TaJIOTSHOB.
Oco00EeHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIE CTETICHU OKUCIICHHUS.
Crpoenue u puznueckrue CBOMCTBA
MPOCTHIX BEIIECTB — FaJOT€HOB.
XUMHYECKHUE CBOMCTBA HA IPUMEPE
XJ10pa (B3aUMOJICUCTBHUE C METAJJIAMH,
HEMETaJlJIaMH, 111eJI0YaMu ).
XmopoBonopoa. CoJisiHast KHCJIOTA,
XAMUYECKUE CBOMCTBA, MOJIYUYECHHUE,
npuMeHeHue. JleincTBue xiaopa u
XJIOPOBOJOPOJA HA OPraHU3M YEJIOBEKA.
Baxnenmme Xopuibl U UX HAXOXKICHUE
B IIPUPO/IE.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OmnbITH, OTpaxaroiye GU3nIecKue u
XAMUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeMHEHUN (BO3MOYKHO MCIIOJIb30BAHHE

OOBsICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB HEMETAJIJIOB U UX
COCIMHEHUH B IIpeiesIax MaJIbIX
MEPUOAOB U TTIaBHBIX MOATPYIIIT
[leproanyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTtepusoBaTh (YU3NYECKUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
raJioreHoB (Ha MpuMepe XJiopa) u
CJIOXHBIX BELIECTB (XJIOPOBOAOPOA,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJTyYEHUSI, MIPUMEHEHNE U 3HAUCHUE

B IIPUPOJIE U )KU3HU YETIOBEKA.
Onpenensite XJOPUA-UOHBI B paCTBOPE.
[InaHupoBaTh U OCYUIECTBIATH

Ha MPAKTUKE XUMHUYECKHE
HKCIIEPUMEHTHI, POBOJAUTH HAOIIOACHHUS,
JIeNaTh BBIBOJIBI MO pe3yJibTaTaM




BUJIEOMATEPHUAJIOB).

O3HakoMJieHHEe ¢ 00pa3iamMu XJIOPUI0B
(rajJoreHuI0B).

JlabopamopHhwiii onvim:

N3yueHue CBOWCTB COJISTHOW KUCIIOTHI.
[IpoBeneHre KaueCTBEHHBIX PEAKIINI
Ha XJIOPUI-UOHBI.

llpaxmuueckas paboma

No 2: TTonyueHue CosTHOM KUCITOTHI,
V3y4eHUE €€ CBOMCTB.

Boruucnenus:

10 YPaBHEHUSAM XUMHYECKUX PEAKIIUH,
€CJIM OJINH M3 PEarcHTOB JaH B U30BITKE

IKCMIEPUMEHTA TIPU TPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUIECKIX
pabor.

CnenoBath mpaBuiiaM 0€3011aCHOMN
paboThI B 1abopaTopuu

IIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYIOBAHMS.

BricTpanBath pa3BEpHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha HGOPMAITIIO U3 YICOHHUKA U
CTIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIN IIOHATUMHBIN
amnmapaT Kypca XUMHUH

2.2

OOmras
XapaKTePUCTHKA
XUMHYECKUX
3JICMEHTOB
VIA-rpynnsl. Cepa
1 €€ COCIUHCHUS

OO6mrast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynnsl. OcobeHHoctu

CTPOCHHSI aTOMOB, XapaKTepHbIC
CTETICHU OKUCIICHUSI.

Crtpoenue u pu3nIecKre CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AmnoTporHbie MOIU(PUKALIMNA KUCIOPOIa
U cepbl. XUMUYECKUE CBOMCTBA CEPBI.
CepoBojiopo/i, cTpoeHue, (pu3ndeckKue u
XUMHUYECKUE CBOMCTBA.

Oxkcuibl cepbl Kak Mpe/ICTABUTENTN
KHUCIIOTHBIX OKCHJIOB.

Cepnas kuciora, Gpu3nuecKue u
XUMUYECKHEe CBOMCTBA (00IIHe KaK

OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VIA-rpynnsl 1 UX COEIMHEHUN € yYETOM
CTPOEHUS UX aTOMOB.
XapakTepusoBarh (pU3MUECKUE U
XMMHUYECKUE CBOWCTBA MPOCTOIO
BEIIECTBA CEPBI U €€ COCTUHECHUIN
(cepoBOOPO/Ia, OKCUIOB CEPBI, CEPHOI
KHUCIIOTBI, CyJIb(aTOB), CIIOCOOBI X
MOJIyYEeHUs], IPUMEHEHHE U 3HAaUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
OnpenensiTe HaJIU4KE CyIb(haT-HOHOB
B pacTBOpE.

OOBSICHATH CYIIHOCTh IKOJIOTUYECKUX




peACTaBUTEIIS Kacca KUCIOT U
crienuduyeckne). XUMUYECKUE PEaKInH,
JIeKalIue B OCHOBE MPOMBIILIEHHOTO
croco0a MOJTyYeHHs CEpHOM KUCTIOTHI.
[Ipumenenue. Conu cepHON KHUCIIOTHI,
KaueCTBEHHAsl peaKIusl Ha CyJib(aT-HOH.
Haxoxnenue cepbl 1 €€ COeIMHEHU I

B Npupojie. XUMHUUECKOE

3arpsA3HEHUE OKPYKAIOIIECH cpeibl
COCIMHEHUSIMHU

cepbl (KUCIOTHBIE JT0OXKIH, 3arPsI3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro
peI0TBpalICHUS.

Xumuueckuii IKCcnepumenm:
Llemoncmpayuu:

O3zHakomiieHHEe ¢ 00pa3lamMmu cepbl U e€
COEIMHEHUSIMU (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB).
Habnronenue npouecca o0yriimBaHus
caxapa noJi J1elCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
JlabopamopHvie onvimoi:

N3ydenue XMMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHNe Ka4eCTBEHHOM peakluy Ha
cysibGhaT-uoH U HAOII0ICHUE MpU3HaKa
€€ NPOTEKaHUs

po0JieM, CBSI3aHHBIX € MepepadoTKON
COCJIMHEHUH CEPBHI.

[1nanmpoBaTh U OCYIIECTBISATH

Ha IIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, POBOJAUTH HAOIIOICHNS,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA.

CrnenoBath npaBuiaM 0€30MacCHOM
paboThl B T1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYIOBAHMS.

[Ipon3BOAUTH BEIYUCICHUS

M0 XUMUYECKUM

YPaBHECHUSIM.

Hcnonb30BaTh MU BHITIOJTHEHUN
y4eOHBIX 3a/1aHUI TEKCThl yueOHHUKa,
CIIPABOYHBIE MaTEPUAITBI
(ITepponnueckyto cuCTEMY XUMHUYECKUX
sanemeHToB /. 1. MenneneeBa, Tabnuiry
pPacTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIeH B BOJE, IIEKTPOXUMUUECKUIN P
HaIpPsKEHU METaJIoB).

Hcnonb30BaTh MPHU BHITIOJTHEHUN
y4eOHBIX 3aIaHUI U B MPOIECCe
HCCIIEIOBATEIIbCKON JEATENbHOCTH
Hay4YHO-TIOMYJISIPHYIO TUTEPATYPY
XUMHUYECKOTO COJIepKaHusl, CIIPAaBOYHBIE
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Oobmas
XapaKTepUCTHKA
XUMHYECKHUX
3JIEMEHTOB
VA-rpynnsl.

A3or, ¢ocdop u ux
COEJIMHEHUS

OO61ast xapakTepuCTHKA 3JIEMEHTOB
VA-rpynmsl. OcobeHHOCTH

CTPOEHUS aTOMOB, XapaKTE€pPHbIE
CTENEHU OKHUCIICHUS.

A30T, paclpoCTpaHEHHE B IPUPOJIE,
(u3nYecKre 1 XUMHYECKHE CBOMCTBA.
Kpyrosoport azora B nipupo/e.
AMMHAK, ero GU3NYEecKUe U XUMHUYECKHE
CBOMCTBA, IOJyYEHHE U IPUMEHEHUE.
Conu aMMOHUSL, UX PU3UUECKHE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHUE.
KauectBenHnas peakiusi Ha HOHbBI
AMMOHHMSI.

A30THasi KUCJIOTa, €€ MOIyYeHHE,
du3nyuecKre 1 XMMUYECKHE CBOMCTBA
(oOmIMe Kak MmpeAcTaBUTENs Kiacca
KHUCIIOT U CTICTIH(PUIECKUE).
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPATIbHBIX
yao0peHnid. XUMUYECKOe 3arps3HeHUE
OKPYXaroUIEn Cpelibl COCIMHEHUSIMU
a30Ta (KUCIOTHBIE JOXKIH, 3arpA3HEHUE
BO3/lyXa, ITOYBBI U BOJOEMOB).
docdop, amnorponHbie MOAUPUKALIUN
docdopa, huzndyeckre U XUMHUIECKUE
cBoiictBa. Okcun ochopa (V) u
docdhopHas kuciaora, PU3NIECKUE U

OOBsICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEUHEHHI C YUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBath (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX coeTUHESHUMA
(amMMHaka, coyieli aMMOHUs, a30THOM
KHUCJIOTHI, HUTpaToOB, okcujia pocdopa (V)
u ochopHoit kucnotsl, hocdaron),
CIIOCOOBI UX TIOyYEHHUSI, IPUMEHEHUE U
3HAUYE€HUE B MIPUPOJIE U )KU3HU YEJIOBEKA.
OmnpenensiTb MOHBI aMMOHUSA U (hocdat-
MOHBI B PaCTBODE.

OOBACHATD CYILIHOCTh
HKOJIOTUYECKUX MPOOIIeM, CBSI3aHHBIX

C HaXOXJACHHEM COEIMHEHUN a30Ta U
dbocdopa

B OKPY>KalollIeH cpeae.

[TmannpoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, IPOBOJANTH HAOTIOICHNS,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCHEPUMEHTA MPU MPOBEICHUU
71a00paTOPHBIX ONBITOB U MPAKTUYECKON
paboThI.

CnenoBath npaBuiamM 0€30MacHOM
paboThI B JJAOOpaTOpUU




XUMUYECKUE CBOMCTBA, MOJIyYEHUE.
Ucnonb3oBanue pochaTtoB B KauecTBe
MUHEPaIbHBIX YI0OpEHUH.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

O3HakoOMJIEHHE C

bu3nYeCKUMU CBOMCTBaAMU

azorta, ¢ocdopa

1 UX COSIMHEHUM (BO3MOKHO
WCII0JIb30BaHUE BUJIEOMATEPHUAIIOB).
O3nakomiieHHE ¢ 00pa3IiamMu a30THBIX U
dbochopHBIX yaoOpeHUH.

[Tonydenue, cobupanue, pacrno3HaBaHUE
Y U3YUYEHHE CBOMCTB aMMHAaKa.
BzaumojieiicTBE KOHIIEHTPUPOBAHHOM
A30THOM KUCJOTBI C MENIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB).
Jlabopamopnvie onvimul:

[IpoBeneHne Ka4eCTBEHHBIX PEaKIUi
Ha MOH aMMOHUs U pocdar-uoH, u
W3YUYEHUE MPU3HAKOB UX IIPOTECKAHUS.
IIpakmuueckas paboma

No 3: TTosnyueHne aMMuaka, u3y4eHue
€ro CBOKWCTB.

Buviuucnenus:

110 YPaBHEHUSAM XUMHUYECKHUX PEAKIIH

P KCTIOJIB30BAHIH XUMHUYECKON
MOCY/IbI ¥ 000PYTOBAHHSI.
[Tpou3BOAUTH BHIYMCICHUS

110 XUMHUYECKUM YPABHCHHSIM.
Hcrnonb30BaTh IPU BBHITTOJTHEHUH
y4eOHBIX 3a/IaHUI TEKCThI y4eOHUKa,
CIIPABOYHBIC MATCPHUAITBI
(TeproOAMYECKYI0 CUCTEMY XUMHUYECKHUX
anemenToB J[. 1. Menneneesa, Tabiuiry
PacCTBOPUMOCTH KHCJIOT, OCHOBAHUU U
COJICH B BOJIE, DJICKTPOXUMHUSCKUN PSIJT
HaNPSHKEHUH METaJlIOB)
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Oobmas
XapaKTEPUCTUKA
XUMHUYECKUX
DJIEMEHTOB
[VA-rpynmnsl.
Yraepoa u
KPEMHUM, U UX
COCIMHEHHUS

OO0m1as xapakTepuCTUKa AJIEMEHTOB
IVA-rpynnsl. OcobeHHoctu

CTPOEHUSI aTOMOB, XapaKTEPHbIE
CTEIMIEHH OKUCJICHHUSI.

Yrnepon, amioTponHbie MOIU(PUKAITUY,
pacrpocTpaHeHue B MPUPOJE,
buznYecKre 1 XUMUYECKHE CBOMCTBA.
Ancopbrmusi. Kpyrosopot yriepoaa

B [IPUPOJIC.

Oxkcunpl yriaepoja, ux Gusn4ecKkue u
XUMHUYECKHE CBOMCTBA, JCHCTBHE

Ha KUBbIE OPTaHU3MBbI, TOJIYUYEHHUE U
IIPUMEHEHHE. JKOJOTHUECKNE
npo0JIeMbl, CBSI3aHHBIC C OKCUIOM
yraepona (IV), runoresa rio6aabHOTO
NOTEIJICHUS KIMMAaTa, TAPHUKOBBII

s Pexr.

VYroiyibHas KHCIOTA U €€ COJIH, UX
dbu3nUecKre 1 XMMUYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnHas peakius Ha KapOOHAT-
noHkbI. Micnosib3oBaHne KapOOHATOB

B OBITY, MEIMIIMHE, POMBIIIUIICHHOCTU U
CEJIbCKOM XO35IMCTBE.
[TepBoHayanbHbIE TOHSTHS

00 OpraHMYECKHX BEIIECTBAX KaK

0 COEIMHEHUSIX yriaepoa (MeTaH, 3TaH,

OOBsICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
IVA-rpynmnsl u UX COEAUHEHUN C YUYETOM
CTPOEHHMS UX ATOMOB.

XapakTepu3oBath (PU3NYECKUE U
XUMHUYECKHE CBOKCTBA MPOCTBIX BELIECTB
yIIepoJia ¥ KPEMHUS U UX COCTUHEHUN
(OKCHI0B yIiIepo/ia, yroJbHOW KUCIIOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHUEBOW KUCIOTHI, CUJIUKATOB),
CIOCOOBI UX MOJYYEHHUs, IPUMEHEHUE U
3HAYECHUE B MIPUPOJIE U KU3HU YEJIOBEKA.
OOBSICHATH NPUYNHHO-CIIEICTBEHHYIO
CBA3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha IPUMEpPax
COEJIMHEHUH yTIIEpoJ1a U KPEMHHUSL.
Omnpenensate kKapOOHAT- U CUITUKAT-UOHBI
B PacTBOpE.

OOBACHATH CYITHOCTh HKOJIOTUYECKUX
po0sIeM, CBSI3aHHBIX C HAX0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYKAOUIEN Cpele.
[ToaTBepkaaTh 0COOEHHOCTH COCTaBa
OpPraHUYECKHUX BEIIECTB NPUMEpPaMHU
IPOCTBIX COEAMHEHUH (METaH, 3TaH,
ATUJIEH, all€TUJIEH, ITAHOJI, [ITULEPHH,
YKCyCHasi KHCIIOTa), B3aUMOCBS3b
HEOPraHUYECKUX COCAUHEHUN yriiepoja u




ATUJIEH, alleTUJICH, STAHOJ, TJIULIEPHUH,
YKCyCHasi KHCIIOTa).

[IpupoiHBIE HCTOYHUKHU

YTJIEBOJIOPOJIOB (YTOJib, IPUPOIHBIN
ra3, He()Tb), IPOAYKTHI UX NEPEPaOOTKU
(OeH3MH), UX poJb B OBITY U
MPOMBIIIJIEHHOCTH.

[TonsaTHe 0 OMOTOTUYECKH BaXKHBIX
BEIIECTBAX: )XUpax, OeIKax, yrieBoaax —
U UX POJIM B KU3HU YEJIOBEKA.
MarepuanbHOE €IMHCTBO OPraHUYECKUX
Y HEOPTaHUYECKUX COCAUHEHUM.
Kpemuuii, ero pusnueckue u
XUMHUYECKUE CBOMCTBA, MOJIyYeHHUE U
npuMenenne. CoeTMHEeHNs] KPEMHHUS

B nipupoje. OO1iue npeacTaBieHus

00 okcuze kpemuus (IV) u kpeMHUEBOM
KHUCIIOTE.

CuiMkaThl, UX UCOJIb30BAHUE B OBITY,
MEJIMIIMHE, TPOMBIIIEHHOCTH.
Baxxneinmue cTpouTENbHBIE MATEPUATIBI:
KepaMHKa, CTEKJIO, IEMEHT, OETOH,
x)ese300eToH. [TpobiaeMbl 6e301macHoOro
UCIIOJIb30BaHUsl CTPOUTEIBHBIX
MaTepuagoB B MOBCEIHEBHON KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OpPraHUYECKUX BELIECTB.
OnuceiBaTh poib OEIKOB, KUPOB U
yTI€BOA0B B yHKIIMOHUPOBAHUH SKHBBIX
OpPraHU3MOB, COCTAaB MPHUPOJIHBIX
MCTOYHUKOB YIJIEBOJIOPOJOB, HX POJIb

B OBITY U IPOMBIIIJIEHHOCTH.

[TpoBOIUTH BHIYUCIICHUS 110 YPABHEHUSIM
XUMHUYECKUX PEAKIIH.

[1nanupoBaTh U OCYIIECTBIATh

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, MPOBOAUTH HAOTIOICHNUS,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA IIPU MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CnenoBath npaBuiiaM 0€30MaCHON
paboThI B labopaTtopuu

IIPU UCMOJIB30BAHUM XUMHUYECKON
MOCY/IbI 1 000PYTOBAHHSI.

Hcnonb30BaTh NpH BHITOJIHEHUH
y4eOHBIX 3a/IaHUI TEKCThl yueOHHUKa,
CIIPABOYHBIE MaTEPUAITBI
(ITeppognueckyro CUCTEMY XUMHUYECKHUX
sanemeHToB /. 1. MenneneeBa, Tabnuiy
pacTBOPUMOCTH KHUCIIOT, OCHOBAHUN U
CoJIed B BOJE, SJIEKTPOXUMHUYECKHUM P
HaIpPsHKEHU METAJIOB)
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| Moieny KpHCTAITHYECKUX PEIIETOK
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anmasa, rpadura, QysepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJIcCOpOLUU
PaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
IPOTHBOra3a.

O3HakOMJIEHHE C IPOIYKIMEN
CUJIMKATHOUW MPOMBIIIIEHHOCTH
(Buneomarepuansl: cuiIMKaTHas
POMBIIIJICHHOCTB ).

Mopenu MOJIEKYJT OPraHUYECKUX
BELIECTB.

JlabopamopHhuwiii onvim:

[Tonyuyenue, cobupanue, pacrio3HaBaHHe
Y U3YUYEHUE CBOMCTB yTJIEKUCIIOTO Tra3a.
[IpoBeneHNe KaUYECTBEHHBIX PEAKIIUI

Ha KapOOHAT ¥ CUJIMKAT-UOHBI U
W3YUYEHUE MPU3HAKOB UX MIPOTECKAHUSI.
lIpakmuuecxkue pabomoi:

Ne 4. Tlomy4yeHue yriekuciaoro rasa,
V3y4YE€HUE €0 CBOWCTB.

Ne 5. Pemenune skcniepuMeHTaIbHBIX
3a7a4 1o TeMe «BaxkHeue HeMeTaibl
U UX COCIMHEHUS

Buiuucnenus:

M0 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUM

Hroro no pazneny

25
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Pasznena 3. Mera/uibl M X COeIMHEHUA

3.1

OO1ue cBOMCTBA
METAJLIOB

4

OO01ast XxapakTepuCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX
nonoxeHus B Ilepuoanueckoi cucreme
XUMHUYECKUX 3JIEMEHTOB

1. MenneneeBa u CTpOEHU aTOMOB.
Crpoenue meTaiioB. Metajuueckas
CBA3b U METAJNINYECKAS
KPUCTAUINYECKAs PELIETKA.
DIIEKTPOXUMHYECKUN PAAJT HAIIPSKEHUI
MeTaII0B. PU3HYECKNE U XUMHYECKUE
cBoiicTBa MeTasuioB. OOmIHE CrIOCOOBI
noJiyueHusi MmetaioB. [lonsTue

0 KOPpO3UH METAJIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CmnaBsl (cTalb, YyTyH, JIOPATIOMUHUM,
OpOH3a) ¥ UX IPUMEHEHUE B OBITY U
IPOMBIIIJIEHHOCTH.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILJIABOB.
N3yueHune pe3ynbTaToB KOPPO3UU
METAJIOB (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

JlabopamopHvie onvimbi:
O3HakomIleHHE ¢ 00pa3liaMu METAILIOB U
CIUTaBOB, UX (PU3UYECKUMU CBOMCTBAMH.

PackpbIBaTh CMBICIT N3y4aeMbIX MOHATUN
Y IPUMEHSTH 3T TIOHATHS TIPU OTTUCAaHUHT
CBOWCTB BELIECTB U UX IIPEBPAILECHUN.
OOBsICHATH 001ITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAaJJIOB M UX COCJIMHEHUM C

Y4YETOM CTPOCHHS UX aTOMOB.
XapakTepu30BaTh CTPOCHUE METAJIIOB,
oO1ue Pu3nuecKue U XUMUUECKUE
CBOWCTBA METAJLJIOB.

XapakTepu3oBaTh OOIIHE CIIOCOOBI
MOJTYYEHHUS] METAJIIOB.

OnuceiBaTh CIIOCOOBI 3aIIUTHI METAJLIIOB
OT KOPPO3UH.

CrnenoBath npaBuiaaM O€30MacCHOM
paboThI B 1a00OpATOPUH MPU
HCIIOJIb30BaHUN XUMUUYECKOUN MOCY/IbI U
000py/TI0BaHUS.

[Tpou3BOAUTH BEIYUCIICHUS

10 YpaBHEHUSIM XUMUYECKUX PEAKIUH,
€CJIM OJIMH U3 PEareHTOB COJIEPKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B I1ape WJIU TPYIIIeE.

Hcnonb30BaTh Npy BBHITTOJTHEHUN
y4eOHBIX 3aJaHUI TEKCThI YYEOHHUKA,
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Buviuucnenus:

110 YPaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIM OJMH U3 PEAr€HTOB COJACPKUT
pUMeCH

CIIpaBOYHBIE MaTEpPHUaIbI
(ITepuoanueckyto CUCTEMY XUMHUYECKUX
anemenToB [[. 1. MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U
COJIEN B BOJE, JIEKTPOXUMUYECKUH DAL
HaIPSHKEHUH METAJIJIOB)

32

Baxueiinme
METAaJUIbI U UX
COCTMHEHUS

16

[[{enounbIe METAJLIBI: TIOJOKEHHE

B Ilepnognueckoin cucTemMe
XUMHYECKUX AJIEMECHTOB JI.H.
MeHnneneeBa, CTPOCHME HMX AaTOMOB,
HaXO0XJICHHUE B MPUPO/IE.

DU3NYECKUE U XUMHUUYECKHUE CBOICTBA
(Ha mpuMmepe HaTpus U Kayus). OKcHIbI
Y TUJIPOKCUABI HATPUS U KaJIUsI.
[IpumMeHeHue MIETOYHBIX METAJIJIOB U UX
COCIUHCHUM.

[[lenouyno3eMebHbIC METaJIJIbl MArHUM 1
KaJbplIMK: MoJiokeHue B [lepuoguueckon
CHCTEME XMMUYCCKHUX DJICMECHTOB

J.1. MenpaeneeBa, CTPOEHHUE UX aTOMOB,
HaxoxJAeHue B npupoae. Duznyeckue u
XUMHUYCCKHE CBOMCTBA MarHus 1
Kanblusl. Baxkuenime coequHeHUs
KaJbIUsl (OKCHJI, TUJIPOKCHUJI, COJIH).
JKECTKOCTh BOAEI M CIOCOOEI €€
yCTpaHEHHS.

ATIOMUHMI: TIOJIOKEHUE

B [leproanyeckon cucteMe XMMUYECKHUX

OOBsICHATH 001ITHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-
METaJUIOB U UX COEIMHEHUN B IpyIIax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBath GU3UIECKHUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB U UX COCIMHEHUMN (OKCHUJIOB,
THJIPOKCHJIOB, COJIEH), CTIOCOOBI X
NOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE

B [IPUPOJIE U KU3HU YEJIOBEKA.
VYcranaBiauMBaTh NPUUYUHHO-
CJIEJICTBEHHYIO CBSI3b: CTPOCHUE
BEIL[ECTBA — CBOWCTBA — NPHUMEHEHUE —
Ha MpUMEpax U3y4yaeMbIX BEILIECTB.
Pacnio3HaBaTh ¢ HIOMOLIBIO KAUECTBEHHBIX
peakinii HOHbI METAJIJIOB: MarHus,
KaJIbI[Usl, ATIOMUHUS, IIMHKA, sxene3a (1)
u xxene3a (III), meau (1II).

Jloka3biBaTh aM()OTEPHBIN XapaKTep
OKCHUJIOB U TUJPOKCUIOB aTIOMUHUS U
[IMHKA.




snemeHTOB /.. MenneneeBa, ctpoeHue
aToMa, HaXO0XKJICHHE B IPUPO/IE.
du3nyecKue U XUMUYECKHE CBOMCTBA
anmroMuHug. AMQoOTepHbIE CBOWMCTBA
OKCHJA U TUAPOKCHIA ATFOMUHUSL.
Kemneso: nonoxenue B llepnonnueckoi
CHUCTEME XUMHUYECKUX AIIEMEHTOB

J.1. MenneneeBa, CTpOEHHUE aTOMa,
Haxo0XJIeHUe B nipupojie. Pusnyeckue u
XUMUYECKUE CBOMCTBA xkene3a. OKCUIpbI,
ruIpokcubl U conu xkenesa (I1) u sxxenesza
(I1I), mx cocraB, CBOMCTBA U MOJTyYCHHE.
Xumuueckuiit IKCnepumenm:

Jlemoncmpayuu:

OcobenHnocTu B3aNMOCHCTBUS
OKCHJIa KaJbIld M HATPUSA C BOJOKH
(BO3MOKHO HCTIOJIb30BaHHUE
BUJICOMATEPUAJIOB).

OxpainMBaHye IaMeHU HOHAMM HaTpusl,
KaJIAS ¥ KaJblUsl (BO3MOXKHO
UCII0JIb30BaHUE BUJIEOMATEPHUAIIOB)
HccaenoBanne cBOMCTB KECTKOM BOJIBI.
[Ipouecc ropenus xene3a B KUCIOPOE
(BO3MOYKHO HCITOJIb30BAHHUE
BHUJICOMATEPHUAIIOB).

Jlabopamophvie onvimoi:

[IpoBeneHne KaueCTBEHHBIX peaKIuit

Ha UOHBI (MarHusl, KaJablIKs,

[InaHupoBaTh U OCYIIECTBISATh

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHNUS,
nenaTh BBIBOJBI MO pe3yJIbTaTam
AKCIEPUMEHTA MPU MPOBEICHUU
71a60PATOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh npaBuiiaM 0€301aCHOMN
paboThI B J1abOpaTopuu

MIPU UCIIOIb30BaHUU XUMUYECKOM
MOCYJIbl U 000PYI0BaHUS.

[Tpou3BoAUTH BEIYUCIICHUS

10 XUMUYECKUM

YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYThIE MMCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UHQpOpMAITUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPHAIIOB, FPAMOTHO
UCIIOJIb30BATh U3YyUYECHHBIN MOHSITUWHBIN
amnrmnapar Kypca XuMuu
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AJIIOMHWHMNA,
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nuHKa, xxenes3a (1) u xenesa (I11), meau
(IT), onucanue NpU3HAKOB UX
MPOTEKaHUSI.

UccnenoBanue aMmpoTepHbIX CBOKCTB
TUJPOKCHUAA ATIOMUHUS U THIPOKCUAA
IIMHKA.

Ilpaxmuuecxue pabomol:

Ne 6. XKEécTkocTh BOABI 1 METOEI €€
YCTpaHEHHUS.

Ne 7. Pemienue skCriepuMeHTAIbHBIX
3a71a4 o TeMe «BaxHenme MeTasibl 1
UX COCTUHEHUS».

Boviyucnenus:

110 YPaBHEHUAM XMMHUUYECKUX PEAKIIHH,
€CJIM OJIUH U3 PEarcHTOB JaH B U30BITKE
WJIU COJIEPIKUT MPUMECH;

MAacCOBOM JIOJIM BBIXOJA MTPOJYKTa
peakiuu

Hroro no pasneny

20

Pa3n

eJ 4. Xumusi M OKpyKa0mas cpeaa

4.1

XUMHUA U
OKpy’Karomas cpena

3

BemecTBa 1 MmaTepuasbl B HOBCEHEBHOM
JKM3HU 4eaoBeka. bezonacHoe
HCTIOIb30BAHUE BEIIECTB U XUMUYCCKUX
peakuuii B ObITy. [lepBas momoiip npu
XUMHYECKUX 0’KOTax U OTPaBJICHUSX.
XUMHUYECKOE 3arpsI3HEHUE OKPYKarOIen
cpenbl (TpeaenbHas 10mycTumas

XapakTepu30BaTh POJIb XUMHUH

B Pa3JIMUHBIX chepax AeATeIbHOCTH
JII0JIeH, OCHOBHBIC BEIICCTBA U
MaTepHaJIbl, IPUMEHIEMbIC B )KU3HU
COBPEMECHHOTO YeJIOBEKA.

OOBACHATH yCIIOBHS 0€30IaCHOTO
HCIIOJIb30BaHUS BEIICCTB U XUMHUYSCKHX
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KOHIICHTpAIus BeniecTB. Posb xumun

B PEIICHUH SKOJOTUYECKHUX MPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yuyenue oOpa3iioB MaTepragioB
(cTexIo, CruiaBbl METAJJIOB, TOJTUMEPHbIE
MaTepUabl)

peakiuuii B ObITY.

AHaNIM3UPOBATh U KPUTHUECKHU
OLICHUBATh UH(OPMAIIUIO O BIUSHUU
IIPOMBILIIEHHOCTH, CEJILCKOTO
XO03SIMCTBA, TPAHCIIOPTA U JIP. HA
COCTOsIHUE

OKPY’KaroIIEH CPEbl.

YMeTh OKa3bIBaTh MEPBYIO OMOILb

[P XUMUYECKUX 0KOTax U OTPABIICHUSAX.
[IpuauMaTh ydactue B 00CYKICHUU
po0JieM XUMHUYECKON U AKOJIOTUUECKOM
HaIIPABJIECHHOCTH, BBICKA3bIBAThH
COOCTBEHHYIO MO3HULIMIO IO polIeMe U
IpelIaraTb BO3MOXHbIE ITYTH €€
pelieHus

Uroro no pazneny: 3
PesepBHOE Bpemsi 3
OBHIEE YMCJIO HACOB 68

110 [TIPOI'PAMME
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