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IHosicHuTeIbHAS 3aNIMCKA
[Iporpamma o XuMuu Ha ypoOBHE OCHOBHOT'O OOIIET0 00Opa30BaHus COCTaBJIeHa HA
OCHOBE TPeOOBaHUH K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOM
IpOorpaMMbl OCHOBHOT'O 00111eT0 00pa3oBanus, npeactaBieHHbx B @I'OC 000, a
TaK)Ke Ha OCHOBE (peiepalibHOM paboueid MporpaMMbl BOCTIMTAHUS U C YIETOM
KOHIICTIIIUY TIPENOIaBaHusl Y4eOHOTO mpeaMeTa « XUMUs» B 00pa30BaTeIbHBIX
opranu3zanuax Poccuiickon denepanuu.
[Iporpamma no xumMuu pazpadboTaHa C L0 OKa3aHUI METOUYECKON TOMOLIU
YUHTEIIO B CO3/IaHUH padoyeill MpOrpaMmsl 10 y4eOHOMY IIPEAMETY.
[Iporpamma o xumMuu Ja€T NpeCTABICHUE O LEISX, O0IIeH cTpaTeruu 00y4YeHus,
BOCIIUTAHUS U Pa3BUTHUS 00yUYaIOIIUXCSl CPEACTBAMH YUEOHOTO MpeaMeETa,
yCTaHaBJIMBaET 00s3aTEIbHOE MPEAMETHOE COICpKAHUE, TIPEyCMAaTPUBAET
pacrpeiefIeHrue ero Mo KiaccaM U CTPYKTYPUPOBAHUE IO pa3jeiaaM U TeMam
MPOTPaMMBbI [0 XUMHUHU, ONIPEACIISIET KOJTUYECTBECHHBIC U KAUECTBEHHBIC
XapaKTEPUCTUKU COACPIKAHUS, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh H3YUCHUS
XUMUHU C YIETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKH Y4€OHOTO
poliecca, BO3PACTHBIX OCOOEHHOCTEN 00yUYaroMMXCs, ONPEAETISIET BO3MOKHOCTH
peaMeTa JIJIs peau3aiy TpeOoBaHUM K pe3ysibTaTaM OCBOSHHUSI OCHOBHOM
o0pa3zoBaTeILHON TPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs, a TAKKE
TpeOOBaHMI K pe3yJbTaTaM 00y4eHUsI XMMHUH Ha YPOBHE II€JIeH U3yUeHUs MpeaMeTa
Y OCHOBHBIX BUJOB YYEOHO-TI03HABATEIBHON AESATEIBHOCTH 00YHAIOLIErocs 1o
OCBOEHHIO YYEOHOTO COJEPKaHMsI.3HAHUE XUMUU CIIYKUT OCHOBOM J1JIs
dbopMHUpOBaHUS MUPOBO33PEHUS 00YUAIOIIET0Cs], €T0 MPECTaBICHUMN O
MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPaIOT PopMUpyEMbIe XUMHUEH
MIPE/ICTABIICHUS O B3aMMOTIPEBPAIIIEHUSX YHEPTUU U 00 IBOJIIOINH BEIIECTB B
MPUPOJIE, O MYTIX PEIICHHS TTI00aTbHBIX TPOOJIEM YCTOHIMBOTO Pa3BUTHUS
YEeJIOBEYECTBA — CBIPHEBOM, DHEPIrETUUYECKOW, NHUILEBOU U IKOJIOTUYECKON
0e301macHOCTH, TPOOIJIEM 3IPABOOXPAHEHHUSL.
N3yuenue xumun:

CIIOCOOCTBYET peau3alii BO3MOKHOCTEHN AJII cCaMOpa3BUTHS U OPMUPOBAHU



KYJBTYPBI TUYHOCTH, €€ 00111el U PYyHKIIMOHAILHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (QOPMHUPOBAHKE MBITIUICHUS] K TBOPUYECKUX CTIOCOOHOCTEH
00y4Jarommxcsi, HABBIKOB UX CAMOCTOATEIIBHOM YUeOHOM e TEIbHOCTH,
DKCIIEPUMEHTALHBIX W HCCIEAOBATEIIBCKUX  YMEHHH,  HEOOXOIUMBIX
KaK B TIOBCEAHEBHOM KU3HU, TaK U B IPO()ECCHOHATLHOM NEeITeTbHOCTH;

3HAKOMHMT CO CITeIM(UKON HAyYHOT'O MBIIIJICHUS, 3aKJIaIbIBACT OCHOBBI 1I€JIOCTHOT'O
B3IJIS/1a HA €IMHCTBO MPUPOJLI U YEJOBEKA, SBISIETCS OTBETCTBEHHBIM
ATAroM B (pOpMHUPOBAHUH €CTECTBEHHOHAYYHOU IPaMOTHOCTH 00yJarOImMuXCs;
CIIOCOOCTBYET (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K €CTECTBECHHO-HAYIHBIM
3HAHUSM, K IPUPO/IE, K YETTOBEKY, BHOCUT CBOM BKJIaJ B KOJOTUYECKOE 0O0pa30BaHUE
oOydJarommxcs.

JlaHHbIe HanpaBiieHUs B 00yYE€HUN XUMUU 00€CIIEYNBaIOTCS CEU(PUKON
coJiepKaHHs y4eOHOTO MpeIMeTa, KOTOPBIH SBIISETCS MeJarornuecku
aJanTHPOBAHHBIM OTpaKEHHUEM 0a30BOM HAYKH XMMHUHM HA OIPEAeIEHHOM dTare eé
pa3BUTHSA.

Kypc xumMmun Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHUS OPHEHTHPOBAH Ha
OCBOEHHE 00YUYaIOIIUMUCS CUCTEMBI IEPBOHAYAIBHBIX MOHSITHI XUMUU, OCHOB
HEOPTaHUYECKOW XUMHUU U HEKOTOPBIX OTJIETbHBIX 3HAUUMBIX TOHSATUMA
OPraHUYECKON XUMMUHU.

CrtpykTypa coaepkaHusi TporpaMMBbl 10 XUMUU CPOpMHUpPOBaHA HA OCHOBE
CHCTEMHOI0 MoAXo/1a K €€ nzydeHuro. CojpepkaHre CKIJIaIbIBACTCA U3 CUCTEMBbI
MTOHSTUI 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI TTOHATHI 0 XMMUYECKOM
peakiuu. O6e ATU CUCTEMBbI CTPYKTYPHO OPTaHU30BaHbBI 11O MPUHIIUITY
MOCJICIOBATEILHOTO Pa3BUTHSI 3HAHWM HA OCHOBE TEOPETUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHSI:

ATOMHOMOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
[Tepunonnueckoro 3akona J[.11. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUH; YUCHUS O
CTPOCHHUU aTOMa U XUMUYECKOU CBSI3H;

MIPEACTABICHUH 00 AIEKTPOTUTHICCKON JUCCOIIUAIIMH BEIISCTB B PACTBOPaX.
TeopeTuyeckue 3HaHUsI paCCMATPUBAIOTCS Ha OCHOBE SMIUPUYECKU MOJYUYCHHBIX U

OCMBICIICHHBIX (baKTOB, Pa3BUBAIOTCA MOCIICA0BATCIILHO OT OJHOI'O YPOBHA K



JPYroMy, BBIIOJHSSA QYHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS
Y BO3MOXHOCTEH NMPAKTHYECKOr0 MPUMEHEHHUS U MOTYYEHUS U3Y4aeMbIX BELLECTB.
OcBoeHHe POrpaMMBbI 110 XUMHUHU CLIOCOOCTBYET (POPMHUPOBAHUIO IIPEICTABICHUS O
XMMHYECKOMN COCTABIAIOIIEN HAYYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU
IPUPOABL, HEHHOCTHOIO OTHOLICHHS K HAYYHOMY 3HAHUIO U METOJaM MO3HAHUS B
Hayke. M3ydeHue XuMHUM MPOUCXOAUT C IPUBJICYCHUEM 3HAHUN U3 paHEE N3YYEHHBIX
y4eOHbIX peamMeToB: «OKpyxaromuid Mup», «buonorus. 5—7 knacced» u «dusuka. 7
KJIace».

[Tpu u3ydeHnn XUMHUHN POUCXOIUT GOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKOM
HAyKHU KaK 00JJACTU COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON 1€ATEIbHOCTH
YeJI0BeKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYpbI. 3ajjaua yueOHOro
IpPEeIMETAa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUYECKUX 3HAHUI — BAXKHEUILINX
($akToB, MOHATUH, 3aKOHOB U TEOPETHUUECKUX MOJIO0KEHHUM, JOCTYIHBIX 0000IIEeHU
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HAyKH, B IPUOOILIEHNHU K HAYYHbIM METOIaM
NO3HAHUA TPH HW3YYEHUM BEIIECTB WU XUMHUYECKUX pPEaKUui, B
(OpMHUPOBAHNY U Pa3BUTHH [T0O3HABATEIBHBIX YMEHUHN U X IPUMEHEHUH B y4€OHO-
MO3HABATEJILHON U Y4EOHO-UCCIEA0BATEIbCKOM IEATETbHOCTH, OCBOEHUH TIPABUII
0e30MmacHOro o0parieHus ¢ BeeCTBaMH B TIOBCETHEBHOM KU3HU.

[Tpu M3yyeHHH XMMHUHM Ha YPOBHE OCHOBHOT'O 00111ero 00pa30BaHMsI BAXKHOE 3HAUEHUE
npUOOpENH Takue Le, KaK:

dbopMUpOBaHHE  HMHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOH K
caMm000pa3z0BaHuUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY NPUHSTHIO PEILICHUN,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;
HaIPaBJICHHOCTh OOYYEHUsI Ha CHCTEeMAaTHYEeCKOE MPUOOIIEeHNEe 00yJaronuxcs K
CaMOCTOATENbHOM MO3HABATEIBHOM 1€ATeIbHOCTH, HAYYHBIM METOJaM MO3HAHUS,
bopMHPYIONTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

o0ecrieueHne yCcIoBUi, CIOCOOCTBYIONTUX MPUOOPETEHUIO 00YUYAIOIIUMHUCS OTBITA
Pa3HOO0Opa3HON JeATEILHOCTH, TO3HAHUS U CAMOIIO3HAHHS, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMI ), UMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE ISl Pa3JINYHBIX
BUJIOB JACSTEIBHOCTH;

dbopmupoBaHue 001IeH (YHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B
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TOM YHUCJIE YMEHUN OOBSICHATH U OLICHUBATD SBJICHUS OKPYKAIOIIETro MUpa,
WCIIOJIb3YS 3HAHUS U OTIbIT, TOJTYYEHHbIE MTPU U3YUYEHUU XUMUU, TPUMEHSITh UX NpU
pelIeHUH MPoOJIeM B TIOBCETHEBHOM KU3HHU U TPYO0BOM ACATEILHOCTH;
dbopmupoBaHUEe Y 00yUJaIOIIUXCSA TYMAHUCTHYECKIUX OTHOIICHUN, TOHUMAaHUS
EHHOCTH XUMHYECKUX 3HAHUU JJ1s1 BEIPAOOTKH KOJIOTUYECKH 1I€1€CO00Pa3HOTro
MOBEJICHUS B OBITY U TPYIOBOM JICITEIBLHOCTH B IIEJIIX COXPAHEHHS CBOETO 37I0POBbS
Y OKPY’KAIOILIEW IPUPOJIHOMN CPELBI;

pa3BUTHE MOTHBAIMM K OOYyYEeHHIO, CIHOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHUS 0OIIEYEIIOBEUECKHX IIEHHOCTEH, TOTOBHOCTH
K 0CO3HAaHHOMY BBIOOPY MpOdUII ¥ HANIPaBICHHOCTH JaIbHEHIIIET0 O0ydeHHUS.
OO6m1ee Yrcio YacoB, PEKOMEHI0BaHHBIX IS U3yUeHHS XUMUH, — 136 9acoB: B 8

KJ1acce — 68 JacoB (2 Jaca B Hefien0), B 9 kinacce — 68 yacoB (2 yaca B HEJETIIO).

Conepxkanue 00y4eHust
8KJIACC
IIepBOoHayabHBIE XUMUYECKUE TIOHATHS
[Ipenmer xumun. Poiap XMMHUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
[TonsiTue o MeTogax mo3Hanusi B XumMun. Yucteie BemecTa u cmecu. CriocoObl
pa3aeneHusi CMecen.
ATOMBI U MOJIEKYJIbl. XUMUYECKHUE A1eMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.
Xumuyeckas popmyiia. BaaeHTHOCTh aTOMOB XUMHUECKUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BellecTB. OTHOCUTENbHAs aTOMHAasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasg Mmacca. MaccoBast 101 XAMUYECKOT0 AJIEMEHTA B COCIMHEHHH.
KommuecTBo BemectBa. Monb. Mossspaast Macca. B3auMoCBs3b KOJIMUECTBA, MACChI U
YHUCla CTPYKTYPHBIX €IMHUIL BetecTBa. Pacu€Tel mo ¢hopmynamMm XUMHYECKUX
COCJIMHEHUMH.
Du3NYeCKUe U XUMUUYECKUE ABICHUS. XUMUYECKasl peaKUs U €€ MPU3HAKU. 3aKOH
COXpaHEHMS MacChl BEIIeCTB. XUMHUUeCcKue ypaBHeHus. Knaccudukarus

XUMUYECKUX PEeAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEILIEHHsI, 0OMEHa).



XUMHUYECKUMN IKCIIEPUMEHT:

3HaKOMCTBO C XUMUYECKON MOCYA0H, MpaBuiaMu paboThI B 1a00paTopun u
npuémamu oOpanieHus ¢ J1abopaTopHbIM 000PYI0BAaHUEM, U3YUCHHUE U ONTMCAHUE
¢buznyecKux CBOMCTB 00pa3I[0B HEOPTaHUYECKUX BEIIECTB, HAOIIOICHNE
dusnyeckux (TIaBIeHNE BOCKA, TassHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUTICHUE
Y KOHJEHCAIUs BOJbl) U XUMUUYECKHUX (TOPEHUE CBEYH, MPOKATUBAHUE METHON
MPOBOJIOKH, B3aMMOJICHCTBHE Mea C KUCIOTOW) SIBJICHUM, HAOIIOJICHUE U ONTUCAHUE
MPU3HAKOB MPOTEKAHUSI XUMUYECKHUX peakluii (pa3ioKeHue caxapa,
B3aUMOJIEVCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioKeHUe TUAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoOACICTBUE Kele3a ¢ pacTBopoM conu Menu (II),
U3y4EHHE CIIOCOO0B pa3zesieHus: CMeceil (C TOMOIIbIO MarHuTa, (pUIbTPOBaHUE,
BbITIApYBaHUE, JUCTUILISIIUSA, XpoMaTorpadusi), MPOBEICHHE OUYNCTKU TOBApEHHON
COJIY, HAOJIIOICHUE U ONTUCAHUE PE3YJIbTATOB MIPOBEICHHUS OIIbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MacChl, CO3JaHUE MOJIEIIEN MOJIEKYJ
(ILIapOCTEePKHEBBIX ).

Baxxnelmme npeacTaBUTENN HEOPTaHUYECKUX BEUIECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucinopon — 351eMeHT 1 IpOCTOE BEILIECTBO.
Haxoxpaenue kuciopojaa B mpupo/ie, (u3ndeckue u XMMUYECKUe CBOMCTBA (peakiuu
ropenusi). Oxcunpl. [lpumenenue xuciopoma. CrnocoObl TMOMy4YeHHUS KUCIOpOAA
B J1Ja0OpaTOpHUU U MPOMBIILICHHOCTH. KpyroBopot kucnopoja B npupojae. O30H —
ATOTPOITHAS MOAUDUKAIIHS KUCTIOPO/a.

TennoBoi 3¢ (HeKT XUMHUUECKONW peaklini, TEPMOXUMUYECKHE YPABHEHUS, IK30- U
HHAOTEPMUYECKUE peakluu. TOMINBO: Yyroidb U METaH. 3arps3HeHue BO31yXa,
YCWJICHHE MMAapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocroe BemecTBo. Haxoxknenue Bogopoaa B pupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI TofTyueHus. KuciaoTsl
Y COJIN.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckre cBOMCTBA BOJbI. Boma kak pactBoputens. PactBopel. HackllieHHbIE 1
HEHACBIIIEHHbIE pacTBOpbI. PacTBOpUMOCTH BeliecTB B BojJie. MaccoBasi 101
BEILIECTBA B PACTBOpPE. XMMHUECKHE CBOMCTBA BOJIbl. OCcHOBaHMSA. Poib pacTBOpOB B
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MIPUPOJIE U B )KM3HU YeoBeKa. KpyroBopoT Bo/bl B IpUPOAE. 3arps3HEHUE
NpUpPOIHbIX BoA. OXpaHa U OUYMCTKA TPUPOJIHBIX BOJ.

Knaccudukanus nHeoprannyeckux coenunennii. Oxkcuapl. Knaccudukaius okCuIoB:
cosieobpasyromue (OCHOBHBIC, KUCIOTHBIC, aM(DOTEepHBIC) U HECOTIE0Opa3yIoIue.
HomenknaTtypa okcunoB. @u3nueckue 1 XUMAYECKUE CBOMCTBA OKCUIOB. [lonyuenne
OKCHU/IOB.

OcuoBanus. Knaccudukarus ocHOBaHUI: MIETOYH U HEPACTBOPUMBIC OCHOBAHUSI.
Howmenxkiatypa ocHoBanui. OU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBAHUM.
[TomyyeHne OCHOBaHUM.

Kucnotel. Knaccuduxkarus kucinor. Homenknarypa kuciaor. @u3ndeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOCTM MeTasuioB H.H. bekerosa.
[lony4yeHne KACIIOT.

Conu. Homenknatypa coneil. ®u3n4ecKkue 1 XMMHYECKUE CBOMCTBA COJIEH.
[TonmydyeHue conei.

['eHeTnyeckas CBsI3b MEXIY KJIacCaMU HEOPTAHMYECKUX COSTUHEHUM.

XUMHUUYECKUHN DKCIIEPUMEHT:

Ka4ECTBEHHOE OIPEICIICHUE COAEPHKAHMS KUCIOPO/Ia B BO3AYXE, MOTYUEHHUE,
coOupaHue, pacro3HaBaHUE U U3YUEHUE CBOMCTB KUCIOpOaa, HAOII0AeHUE
B3aMMO/ICHCTBUS BEIIECTB C KHUCIOPOJIOM U YCIOBUS BOZHUKHOBEHHUS M IIPEKPALCHUS
ropeHus (moxapa), 03HaKoMJIeHUE ¢ 00pa3laMy OKCHIOB M ONKCAaHUE UX CBOMCTB,
MoJIy4eHHe, COOMpaHne, paclio3HaBaHUE U U3YUYEHUE CBOMCTB BOAOpO1a (TOpEHuE),
B3auMo/IelicTBIE Bojopoaa ¢ okcuioM Menu (II) (Bo3MokHO MCTIOJIB30BaHKE
BUJICOMATEPUAIIOB), HAOJI0IEHUE 00Pa3IOB BEIIECTB KOJIMYECTBOM 1 MOJIb,
UCCIIeI0BaHNe OCOOCHHOCTEN PACTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONMPEAEIEHHON MAacCCOBOU JTOJIEN paCTBOPEHHOTO
BEIIIECTBA, B3aMMO/JICCTBHUE BOJIbI C METAJUIaMU (HaTpUEM U KaJiblieM) (BO3MOKHO
WCITIOJIb30BAaHUE BUICOMATEPUAIIOB), HCCIIEIOBAaHUE 00Pa3II0B HEOPTAaHUUYECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJIEHUE U3MEHEHUSI OKPACKU MHIUKATOPOB B
pacTBOpax KUCIOT U IIeJI0YeH, n3yueHue B3anmoaecteus okcuaa meau (1) ¢
PacTBOPOM CEPHOM KHUCIIOTHI, KUCIOT C METaJIaMH, Peakiil HeHTpanu3aiui,

MOJY4YCHHNEC HEPACTBOPUMBIX OCHOBaHI/II‘/JI,BBITCCHeHI/Ie OJHOIo MCTajlyia APYruMm mu3



pacTBOpa COJM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelmue Kiiaccol
HEOPraHUYECKUX COCIUHEHHIN.

[Tepuonnueckuii 3akoH u lleprnoanueckas cucrema XuMu4eCKux 3eMeHToB 1. M.
MenneneeBa. CTpoeHue aTOMOB. XUMHUYECKast CBA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIC PEAKIINHU

[lepBble MOMBITKU KJIaCCU(PUKALIUA XUMUYECKUX AJIeMEHTOB. [loHsTHE O rpyImax
CXO/JIHBIX 3JIEMEHTOB (I1IEJIOYHBIE U MIEJIOYHO3EMEIbHBIE METAJIIbI, TAJIOTEHBI,
WHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIe 00pa3yroT aM(pOTEPHbIE OKCUIBI U
TUJIPOKCUIBI.

[lepnonnueckuit 3akoH. [lepruoanueckas cucrema XUMHUYECKHX 3yeMeHTOB .M.
MenneneeBa. Kopotkonepuoanas u ymaHonepuoaaas Gopmel [lepuoauaeckoit
cucreMbl xuMudeckux 3nemenToB .M. Menneneesa. [leprobl 1 rpynisl.
PU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIIBI JIEMEHTA.
Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tonsl. DnekTpoHbl. CTpoeHUE
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHUX PJIEMEHTOB
ITepunonnueckoii cucremsl .M. MenneneeBa. XapakTepucTrKka XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuto B [lepuoanueckoit cucreme 1.11. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHUS PAINyCa aTOMOB XUMUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPyNIIaM U IEPUOLAM.

3nauenue [lepnoanueckoro 3axkoHa u Ilepuonndeckoi cUCTEMbI XUMUYECKHAX
AJIEMEHTOB JJIs pa3BUTHUS HAyKu U npaktuku. /.M. MenneneeB — yu€Hbii u
rpaxaaHuH. XUMHYECKast cBs3b. KoBaneHTHas (moJisipHast W HETOJsIpHAas)
CBSI3b.

DIEeKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenb okucieHusa. OKHUCIUTEIbHOBOCCTAHOBUTEINbHBIE peakiuu. [Iporecchl
OKHUCIICHUS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

XUMUYECKUM SKCIIEPUMEHT:

M3y4eHHEe 00pa3IloB BEIIECTB METAVIOB U HEMETAJNIOB, B3aUMOJICUCTBHE THAPOKCHIA
LIMHKA C pACTBOPAMM KHUCJIOT U IIEJIOYEH, NPOBEACHHUE OMBITOB, HIUTKOCTPUPYIOLINX
MIPUMEPHI OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue, peakiuu

Pa3IOXKEeHUs], COSTUHEHUS ).



MesKnpeaAMeTHBIE CBSI3U

Peanu3arus MEXITpEIMETHBIX CBSA3CH MPU H3YYCHUH XUMUH B 8 Ki1acce
OCYILECTBIISCTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTCCTBCHHOHAYYHBIX TIOHSATHH,
TaK W MOHATHHU, SBJISIOIIMXCS CUCTEMHBIMU JIJIS1 OTJCIIBHBIX MTPEIMETOB €CTECTBEHHO-
HAy4YHOTO IIHKJIA.

OO1me ecTeCTBEHHOHAYYHBIC TTOHATHUS: HAYYHBIN (haKT, TUIIOTE3a, TCOPHs, 3aKOH,
aHaJln3, CHHTE3, KiaccuuKarws, MepruoINIHOCTh, HAOJI0ICHUE, SKCIICPUMEHT,
MOJICJIUPOBAaHHUE, U3MEPEHUE, MOJICIIb, IBJICHHE.

dwusuka: MaTepus, aTOM, JJICKTPOH, IPOTOH, HEHTPOH, NOH, HYKJIH]I, H30TOIIBI,
PaIMOaKTUBHOCTH, MOJICKYJIa, JJIICKTPUICCKUH 3apsiI, BEMICCTBO, TEJIO, 00BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (PH3NYCCKUe BEIMYNHBI, CUHUIIBI H3MEPCHUS,
KOCMOC, TUTaHEeThI, 3BE3161, COJTHIIE.

buonorus: dorocunres, apixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIC TTOPOJIBI, TIOJIC3HBIC

HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJTIACC

BemectBo 1 xXuMHuueckas peakuus

ITepuonnueckuii 3akoH. [lepuonnyeckas cucteMa XUMHYECKHUX 3yieMeHTOB JI.1.
MenpeneeBa. CTpoeHrE aTOMOB. 3AaKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XAMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX MEPUOJIOB, KaJWsl, KAJIIBIUSA U UX COCITMHEHUU B
COOTBETCTBHHM C MTOJIOKEHUEM 3JIEMEHTOB B [lepuoanueckoil cucrteMe U CTpOCHUEM
MX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTAIUNIMYECKUX PEUIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUTMYECKON PEIIETKA U BUA
XAMHUYECKOM CBSI3H.

Knaccudukaiys u HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKHE CBOMCTBA
BEIIECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCIMHEHUM,
T€HETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanyss XUMHUYECKHMX  peakluil 10  pa3iMuHbIM  MOpHU3HaKaM (110
YUCJIy U COCTABY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, M0 TEIJIOBOMY 3P DEKTy, 1Mo
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U3MEHEHUIO CTENEeHEeN OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB, II0 00pPaTUMOCTH, 110
YYaCTHIO KaTaau3aropa). DK30- U S3HIAOTEPMHUUECKUE PEAKIIMN, TEPMOXUMHYECKUE
YpaBHEHMUSL.

[ToHsiTHE O CKOpOCTH XUMUYECKOM peakuuu. [lonsTre 06 oOpaTUMBIX U
HEOOPATUMBIX XUMHUECKHUX peakiusx. [[oHATHEe O TOMOT€HHBIX U TeTEePOreHHBIX
peakuusax. [lonatne o karanmsze. [loHSATHE O XUMHYECKOM paBHOBECHH.
®daxTopkl, BAUSIIOIIUE HA CKOPOCTh XUMUYECKOMN PEAKI[UU U MOJIOKEHHE
XUMHYECKOTO PaBHOBECHS.

OKHUCANTENHFHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DIIEKTPOHHBIN 0ajJaHC OKUCIUTENbHO-
BOCCTAaHOBUTENbHOU peakuuu. CoCTaBIeHHE YPaBHEHUN OKACIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUH C UCIIOJIb30BAHUEM METO/1a JJIEKTPOHHOTO OajaHca.
Teopus 3JIEKTPOIUTAYECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEAJICKTPOIUTHI.
KarnoHnsl, aHMOHBI. MeXaHN3M IUCCOLMALMN BEIIECTB C Pa3JIUYHbIMUA BUIAMHU
xuMHueckoi cBsa3u. Crenenp aucconuranuu. CuiabHbIE U ClIa0ble JIEKTPOIUTHI.
Peakiuu noHHOrOo 0OMeHa. Y cJIOBUS MIPOTEKAHUS pPeakluii HOHHOTO OOMEHa, MOJIHbIE
Y COKpAILEHHbIC HOHHBIEC ypaBHEHUS peakiuii. CBONCTBA KUCIIOT, OCHOBAaHHUN U
COJIEH B CBETE MPEACTABICHUI 00 3JIEKTPOIUTHUECKON qucconuanuu. KauecTBeHHbIe
peakuuu Ha nOHBL. [oHsATHE O TUAPOAN3E COJIEH.

XUMHUYECKUHN SKCIIEPUMEHT:

O3HAKOMJIEHUE C MOJIEISIMU KPUCTAJUIMUECKUX PEMIETOK HEOPTAaHUYECKUX BEILIECTB —
METaJIOB U HeMeTasuioB (TpaduTa u ammMasa), CI0OKHBIX BEIIECTB (XJIOpHIa HATPHS),
MCCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMUYECKON pEeaKuu OT BO3IEUCTBUS
pa3nuYHbIX (PAKTOPOB, UCCIEAOBAHUE HJIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB,
mpoliecca JUCCOIHMAIIMU KUCTIOT, IIEJI0YeH U cosleil (BO3MOKHO MCTIOJb30BaHHE
BUJICO MATEPUAIIOB), MPOBEAECHHUE OIBITOB, MWIITIOCTPUPYIOLIMX NPU3HAKU TPOTEKAHUS
peakiuii HOHHOTO oOMeHa (0Opa3oBaHME OCa/IKa, BhIICIEHUE Ta3a, 00pa30BaHUe
BOJbI), OINIBITOB, MITFOCTPUPYIOIINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHre, peakuyu pas3yiokKeHUsl, COCAUHEHHs), PpPAaCIO3HaBaHUE
HEOPraHWYECKUX BEIIECTB C MOMOIIbI KAUECTBEHHBIX PEAKLUI HA HOHBI, pELIEHUE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

HewMmeramibl u ux coequHeHus
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OO61mast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTePHbIE
crenenu okucinenusa. CTpoeHue u pu3nveckre CBONCTBA MPOCTHIX BEIIECTB —
rajJloreHoB. XMMHUYECKHE CBOMCTBA HA MpUMEpe XJIopa (B3aUMOICHCTBUE C
MeTaJIaMH, HEMETAJUIaMHU, [IeJ04aMu). XJI0poBoopo. ColsiHast KUCI0Ta,
XUMHYECKHE CBOMCTBA, MOJyYeHHE, IpUMEHeHue. [[eficTBre XJIopa 1 XJIOpOBOAOPOIa
Ha OpraHu3M yesoBeka. Baxknelme XJIopuIpl U UX HaXO0XKACHUE B IPUPO/IE.
OO01as xapakrepuctuka 31emMeHToB VIA-rpymmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE creneHu  okucieHus. CtpoeHue u pundeckrue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOA U Cepbl. AJIIOTPOITHBIE MOAU(PHUKAIIIN KUCIOPOAa U
cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOAOPO, CTpOCHUE, PU3NIECKUE U
XUMHUYeCcKue cBOMCcTBA. OKCHUJIBI CEPHI KaK MPECTABUTETN KUCIOTHBIX OKCHIOB.
CepHas xucnota, GU3nYecKre 1 XMMUYECKHE CBOMCTBA (00IIME KaK MPEACTABUTEIIS
KJlacca KUCIIOT U crienuduieckue). XUMUIECKUEe PEaKIUH, JIeKaITUe B OCHOBE
MIPOMBIIIUIEHHOTO CIIOc00a MOy4eHus! CEpHOU KUCIOTHI. [I[puMeHnenue cepHoit
kucnoThl. CoM CepHON KUCTIOTHI, KaueCTBEHHAs peaKIus Ha
cynbdar-uoH. Haxoxnenue cepbl U e€  COeIMHEHUH B IPUPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CPebl COSTMHEHUSIMU Cephl (KUCIOTHBIC
JIOXK/IM, 3arPsI3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOKI ero npeaoTBpaiieHus. Ooimast
XapaKTEPUCTHKA JIeMEHTOB V A-rpyribl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIC CTETICHH OKUCICHHS. A30T, pacCpOCTpaHeHue B MPUPOJE, pu3ndeckue
U XUMHYECKue cBoicTBa. KpyroBopoT azota B mpupoae. AMMHaK, ero Gu3sndeckue u
XUMHUYECKHE CBOMCTBA, TTOIyYeHHUE B MpuMeHeHne. Cou aMMOHMS, UX (PU3UIECKUE
¥ XUMHYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha HOHBI aMMOHHUSI.
A3OTHas KUCJ0Ta, e€ nmojlydeHne, GU3ndecKrue 1 XUMUIECKHEe CBOMCTBA (00Ire Kak
MPEICTAaBUTEINS KJlacca KUCIOT | crienmpudeckue). Mcmonb30Banne HUTPATOB
COJIEd aMMOHHUSI B KauyeCTBE MUHEPAIbHBIX yI0OpEHUH.
XUMUYECKoe 3arpsi3HEHUE OKPYIKAIOIICH CpeIbl COSAMHEHUSIMU a30Ta
(KUCIIOTHBIE IO/, 3arps3HEHUE BO3/yXa, OYBHI U BOA0EMOB). Docdop,
ayoTponHbie Moaudukaruu dhocdopa, hGuzndecKkne u XuMmrieckue cBoictra. Oxkcun
dbocdopa (V) u bochopHas kucinora, pu3MUIECKUe U XUMHUIECKHUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue GpocdaroB B KaueCcTBE MUHEPAIBHBIX YI0OPEHUH.
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O61mas xapakrepucTtuka 3nemMeHToB [V A-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIEe CTENEHU OKUCIICHUA. Y TIIEPO/], AJUIOTPOIHbIE MOIU(DUKALINH,
pacnpocTpaHeHue B MpUPoe, PU3NUECKUEe U XUMUYECKHUE CBOMCTBA. AICOpOIus.
KpyroBoport yraepoaa B nmpupoae. OKcuasl yriaepoaa, ux Gusnieckue u XuMHUYeCKue
CBOICTBA, JICVCTBUE HA KUBBIE OPTraHU3MBbI, IOJIyYEHHE U TPUMEHEHUE.
DkoJnoruyeckue npodieMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (IV), runoresa
I00ATBHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBINA (D PeKT. YTonpHas KucaoTa u eé
COJIM, UX (PU3NYECKUE U XMMUYECKHE CBOMCTBA, MOJIyYeHUE U IPUMEHEHUE.
KauecTBenHas peakuus Ha KapOoHaT- HOHBI. Vcrionbp3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO0351CTBE.

[lepBoHavabHBIE TOHITHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUIEH, alleTUJIEH, 3TaHOJ, MNIMLEPUH, YKCYCHas! KUCIIOTA).
[IpupoHbIe UCTOYHUKYU YTIAEBOAOPOI0OB (YroJib, IPUPOIHBIN ra3, HePTh), MPOTYKTHI
ux nepepaboTku (OEH3UH), UX pOJib B OBITY U MPOMBIIUIEHHOCTU. [ToHsITHE O
OMOJIOTMYECKH BAKHBIX BEIIECTBAX: KUpax, OeNKax, yriaeBoJgax — U UX pOJIU B KU3HH
4eJIoBeKa. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCAMHEHUM.
Kpemnuii, ero pusnyeckre 1 XMMUYECKHUE CBOMCTBA, IOJyYEHHE U IPUMEHEHUE.
Coenunenust kpemHus B npupoje. Ooiue npencrapieHus: 006 okcuae kpemaus (IV)
U KpeMHHEeBOU kuciioTe. CUIMKAThI, X UCTIOJIb30BAHUE B OBITY, B MPOMBIIILIIEHHOCTH.
BakHeiilme cTpouTeabHbIE MaTepUabl: KEpAMHUKa, CTEKIIO, LIEMEHT, OETOH,
xene300eToH. [Tpo6iembl 6e301acHOT0 UCTIOJIB30BAHUS CTPOUTEIHHBIX MAaTEPHAIIOB
B MOBCEIHEBHOW JKU3HMU.

XUMHUUYECKHUI SKCTIEPUMEHT:

H3y4eHHe 00pa3IoB HEOPraHWUECKUX BEIIECTB, CBOMCTB COISTHON KHUCIIOTHI,
MPOBEICHNE KAaUECTBEHHBIX PEAKLUI Ha XJIOPUJI-MOHBI U HAOIIOAEHUE IPU3HAKOB UX
MPOTEKAHUS, OTBITHI, OTpaXKaOIMKe PU3NIECKHUE U XUMUYECKHUE CBONCTBA TAJIOTCHOB
U UX COEIUHEHUN (BO3MOXHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIEHUE ¢ 00pa3IaMu XJIOpUJI0B (TaJIOTEHUI0B), 03HAKOMJIEHUE ¢ 00pa3laMu
cephl U €€ COeTMHEHUSMHU (BO3MOKHO MCIOJIb30BAHUE BUEOMATEPUAIIOB),
HaOJI0IeHKE Mpolecca O0yriIuBaHus caxapa noj| AeMCTBUEM KOHLIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3YYEeHHUE XUMUUECKUX CBOMCTB pa30aBIE€HHON CEpHON KUCIOTHI,
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IPOBEJICHUE KaU€CTBEHHOM peakluy Ha Cysb(aT-uoH U HaOJII0ICHNE IpU3HAKa €€
NPOTEKaHUs, O3HAKOMJICHUE C (PU3NUYECKHUMH CBOMCTBAaMU a30Ta, (hocdopa 1 ux
COEIMHEHHH (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMy a30THBIX U
dochopHBIX yaoOpeHuii, noaydeHue, coOupaHue, paclio3HaBaHUE U U3yUEHUE
CBOMCTB aMMHaKa, MPOBEICHNE KaUeCTBEHHBIX PEAKINi Ha MOH aMMOHUS 1 (pocaTt-
VOH U U3yYEHHUE NPU3HAKOB UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHIIECHTPUPOBAHHOU
a30THOM KUCJIOTHI ¢ MEABIO (BO3MOXKHO MCIIOJIb30BaHUE BUACOMATEPHUATIOB),
U3y4EHHE MOJIEEeN KpUCTAINIMYECKUX PEIETOK anMasa, rpaduTta, pymiepena,
O3HAKOMJIEHUE C MPOLECCOM aICOPOLIMH  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
YIJIE€M H yCTPOMCTBOM IIPOTUBOTras3a, MOJydYeHUE, COOMpaHue, pacliO3HABAHUE U
W3Y4YEHHUE CBOMCTB YIJIEKUCIIOTO ra3a, IPOBEACHUE KAYECTBEHHBIX PEaKIIMi Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE NPU3HAKOB UX POTEKAHUS, O3HAKOMJIEHUE C
IPOAYKIHEH CUIIMKATHON IPOMBIIUIEHHOCTH, PEIIEHUE DKCIIEPUMEHTAIbHBIX 33/1a4
1o TeMe «BakHelre HeMeTauIbl ¥ UX COEAUHEHUS.

MeTanibl 1 X COeTUHEHUS

OO11as XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nonokenus B [lepuognueckon cucteme xumnueckux 3ieMmenToB .M. Menneneesa n
cTpoeHust aToMOB. CTpoeHne MeTaiioB. MeTtadeckast CBsI3b M METAJUIMUECKas
KpUCTaJUIMYECKas peméTka.  OJIEKTPOXUMHUYECKUN  psl

HaIpsHKEHUM MeTAIIIOB. PU3UUECKHE U XUMHYECKHE CBOMCTBA METAJLIOB.
OO1ue cnocoObl nomy4eHust MetTauioB. [IoHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE

CrocoOBbl 3aIUThI UX OT KOppo3uu. CiuiaBsl (CTalb, YyryH, JOPATIOMUHUN, OpOH3a)

U WX IPUMEHEHHE B OBITY U TIpoMbIliieHHOCTH. [1{ernounbie METAJLIBIL:
[IOJIOKEHUE B Ilepyonnueckoit cucreme XUMHYECKUX 3iiemeHToB JI.H.
Menneneesna, CTPOEHHME HUX  aTOMOB, HAaXOX/ICHUEB
IIPUPOLE.

du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUIPOKCHUIBI HATPUS U Kanud. [[puMeHeHne 1meI0UHbIX METAVIOB M UX COCUHECHUMN.
[IlemoyHO3EeMENBHBIE METAJIIIBI MArHUW M KaJbLMK: OJI0KEHUE B [leproanueckoi
cucTeMe XuMuueckux 3semMeHToB .M. MenneneeBa, CTpoeHUE UX aTOMOB,
HaXOXJEeHUE B pupoje. PUu3nuecknue 1 XMMUYECKUE CBOMCTBA MarHus U KaJlbIIusl.
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Baxneiiime coenMHeHHs KanbIus (OKCUI, TUAPOKCU], cOn). ZKECTKOCTH BOJIbI U
CrIocoObI €€ yCTpaHeHUS!.

AmmroMuHHI: noJiokeHne B [lepuoanueckoit cucreMe XUMUYECKUX 31eMeHToB ..
MeHnieneeBa, CTpOCHHUE aTOMa, HAXOXAeHUE B npupoje. Duznueckue 1 XuMUIECKUe
CBOMCTBA aTFOMUHUSA. AM(OTEpPHBIC CBOMCTBA OKCHIA U TUAPOKCH]IA ATFOMUHUS.
Keneso: nonoxenue B [lepnonnueckoit cucreme xuMuueckux saeMmeHToB ..
MeHneneeBa, CTpOCHHUE aTOMa, HAXOXAeHUE B npupoje. Duznueckue 1 XuMUIECKUe
cBoiicTBa xene3a. Okcupl, ruApokcu bl u conu xxenesa (II) u xenesa (11I), ux
COCTaB, CBOKCTBA U IIOJIyYEHHE.

XUMHYECKHIN IKCTIEPUMEHT:

O3HAKOMJIEHUE C 00pa3llaMyd METAJUIOB U CILJIaBOB, X (PU3UUYECKUMH CBOMCTBAMH,
M3YUYEHUE PE3yJIbTATOB KOPPO3UU METAIIIOB (BO3ZMOKHO HCIIOJIB30BaHUE
BUJIEOMATEPHUAIIOB), 0OCOOCHHOCTEN B3aUMOICHCTBUS OKCHIA KaJIbIUs U HATPHUS C
BOJIOM (BO3MOYKHO HMCIIOJIb30BAHUE BHIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB
KECTKOM BOJBI, IPOIIECCA TOPEHUS Kejle3a B KUCI0po/ie (BO3MOKHO HUCTIOIb30BaHUE
BHUJICOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIINI HA MOHBI
(MarHusi, KaJublus, aTlOMUHUS, IMHKA, xene3a (II) u xxenesa (111), meau (11),
HaOJII0/ICHUE U ONHMCAHUE TTPOIIECCOB OKPAITMBAHUS TIJIaMEHU HUOHAMU HATPUSsl, KaJIHs
U KaJIbIUs (BO3MOKHO HUCIOJb30BAHNE BUAECOMATEPUAIIOB), UCCIIEI0BAHUE
aM(OTEepHBIX CBONCTB TMIPOKCH/IA ATFOMUHUS U TUIPOKCHIA IIUHKA, PEIICHUE
AKCHEPUMEHTAJIbHBIX 3a]1a4 10 TeMe «BakHele MeTauibl U UX COEAUHEHUSD.
XUMUS U OKpYXKarolas cpeaa

BemecTBa 1 Marepuaiibl B IOBCEAHEBHOM KU3HU YeNoBeKka. bezomacHoe
MCITIOJIb30BAaHUE BEIIECTB U XUMHUUECKUX peakiuii B ObITy. [lepBas momoris npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKPY Karomled cpebl (peaenbHas JomycTuMas
KoHIleHTparus BemiecTB (aanee — I1/IK). Pons xuMum B perieHuu 3KOJIOTHYECKUX
npooiem.

XUMUYECKUM SKCIIEPUMEHT:

H3yueHHe 00pa3loB MaTEpUaIOB (CTEKIIO, CTUIaBbl METAJIIOB, MOJUMEPHbIC
MaTepHuabl).
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MexnpeaMeTHbIE CBSI3U

Peanuzaius MeXIpeIMETHBIX CBSA3€H MPH U3yYEeHUH XUMUH B 9 Kiacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX IMOHATHUH,
TaK U MOHATUHN, SBJSIOIIMXCS CUCTEMHBIMU JJIS1 OTJENBHBIX MTPEIMETOB €CTECTBEHHO-
HAYYHOTO IIUKJIA.

OO11ue ecTecTBEHHO-HAYYHbIE MOHATUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHU,
aHalln3, CHHTE3, KiIaccu(ukaius, nepuoJuIHOCTh, HAOII0IEHNE, SKCTICPUMEHT,
MOJIETTMPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOIOTUS,
MaTepuaibl.

dusuka: MaTepus, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIH]I, H30TOIIBI,
PaMOaKTUBHOCTh, MOJIEKYJIA, IEKTPUUECKUN 3apsijl, TPOBOAHUKH,
MOJTYTIPOBOHUKH, AUAICKTPUKH, (POTOITEMEHT, BELIECTBO, TEJIO, 00BbEM, arperatHoe
COCTOSIHME BEILECTBA, a3, paCTBOpP, pACTBOPUMOCTh, KpUCTAJUINYECKas PEIIETKA,
CIUIaBbl, PU3NYECKHE BETUUNHBI, €IUHULBI U3MEPEHHS, KOCMUYECKOE ITPOCTPAHCTBO,
IUTaHEeThI, 3BE3/1b1, CoHIIE.

buonorust: porocunres, apixanue, buochepa, skocucreMa, MUHEPaJIbHbIE
yI0OpeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPO/bI, IOJIE3HbIE

HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

Iliianupyemble pe3yJibTAThI
JIMYHOCTHBIE PE3yIbTaTHI
JIM4HOCTHBIE pe3yabTaThl OCBOEHHUS MPOrPaMMbI OCHOBHOT'O 00IIEr0 00pa30oBaHus
JIOCTUTAIOTCS B X0/1€ 00y4EHHUs XUMHUH B €JUHCTBE Y4eOHOM U BOCIUTATEIbHON
NEeSATEIbHOCTH B COOTBETCTBUHU € TPAJIULIMOHHBIMU POCCUNUCKUMHU
COI[MOKYJIbTYPHBIMH U TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMU B
oO11ecTBe MpaBUJIaMyd U HOPMaMH MOBEJEHHS U CIIOCOOCTBYIOT MpolieccaM
CaMOMO3HaHUs, CAMOPA3BUTHS U COLIMATTU3ALIMKI 00YUYaIOIIUXCS.
JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YUYaIOIIUXCSI PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMN U PACIIMPEHUE OTbITA
NeSATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:
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NaTPUOTUYECKOTO BOCIIUTAHUS:

IIEHHOCTHOT'O OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HAcJIe[IMI0, TOHUMAaHUs 3HAUCHHsI XUMUUYECKON HAYKU B KU3HU
COBPEMEHHOTO 00IIIEeCTBa, CIIOCOOHOCTHU BJIaIETh JOCTOBEPHOM HH(pOpMaIIeit o
MEPEOBBIX TOCTUKEHUSIX U OTKPBITUAX MUPOBOM U OTEYECTBEHHOU XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00IIECTBA;
rpakIaHCKOTO0 BOCITUTAHUS:

MPEICTABICHUS O COLIMAIBHBIX HOPMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIIICHU B
KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM,
y4eOHO- UCCIIEIOBATENIbCKOM, TBOPUECKOM U JIPYTUX BUJIAX JESTEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JIEATETLHOCTH MPHU BHITIOJIHEHUU
y4eOHBIX, TO3HABATEIBHBIX 33]1a4, BHITIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB,
CO37[aHUM YYEOHBIX MPOEKTOB, CTPEMJICHHSI K B3AMMOIIOHMMAHUIO ¥ B3aUMOITOMOIIIN
B IIPOIIECCE ITOM Y4eOHOM NesATeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U
MOCTYIKHA CBOMX TOBAPHUILEH C MO3UIIMHA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HAHHUSI MOCJIEICTBUI MOCTYNKOB;

IIEHHOCTHU HAYYHOTI'O MMO3HAHUS:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XUMUYECKOU peaKInu,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIOIINE
OCHOBY JIJIs1 IOHUMAaHUs CYITHOCTH HAYYHOU KapTUHBI MUPA, IPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPObI, B3aUMOCBS3SX YEJIOBEKa C
MIPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;
MO3HABATEIbHbIC MOTUBBI, HAIIPABJICHHBIC HA MOJyY€HUE HOBBIX 3HAHUM MO XUMHUH,
HE0OXO0MMBbIE TSl OOBSICHEHUST HAOII0JaeMbIX TIPOIIECCOB U SIBJICHUH,
M03HABATEJIbHOM, TH()OPMAILIMOHHON U YUTATENbCKOU KYJIbTYphI, B TOM YHUCIIE
HABBIKOB CAMOCTOSITEIbHON PabOThI ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHOMN
JUTEPATYPOU, JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYUYCHHIO U TIO3HAHUIO, TF0003HATEIHFHOCTh, TOTOBHOCTh U CITIOCOOHOCTH
K caM000pa30BaHu1I0, MPOEKTHOM M HCCIIEN0BATENbCKON AEATeIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAINPABJICHHOCTH M YPOBHS OOY4YE€HUS B TaJIbHEHUIIIEM;
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(opMHUPOBaHUS KYJIbTYPbI 310POBBSI:

OCO3HAHME LICHHOCTHU KU3HH, OTBETCTBEHHOI'O OTHOLLEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0POBBINA 00pa3 )KU3HU, OCO3HAHUE MTOCIIEICTBUI U HENPUITHE
BPEIHBIX MPUBBIYEK (YIOTPEOJICHHUS aNKOTOJIsl, HAPKOTUKOB, KypeHUsl),
HEO0OXOMMOCTH COOJTIOICHUS TPaBUIT O€30TIaCHOCTH TIPU OOPAIICHHH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HH;

TPYJOBOTO BOCIIUTAHUS:

MHTEpEC K IPAKTUUECKOMY U3YUEHHIO IPOQECCHil U TpyAa pa3IudyHOIO poja,
YBaXXEHUE K TPYy U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHHUS IPEIMETHBIX 3HAHUI 110 XUMHUHU, OCO3HAHHBINA BHIOOP MHANBUAYAIBHON
TPACKTOPHUH MPOJIOJDKEHHS 00pa30BaHUs C YYETOM JIMUYHOCTHBIX UHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM, YCIIEITHOM
npo(hecCUOHATIBHON e TEIIbHOCTH U Pa3BUTUSI HEOOXOAUMBIX YMEHHM, TOTOBHOCTD
allarTUpPOBaThCS B MPO(ECCUOHATIBHOM Cperie;

HKOJIOTUYECKOTO BOCITUTAHUS:

HKOJIOTUYECKU 1€JIECO00Pa3HOE OTHOLIEHHUE K MPUPOAE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, TOHUMAaHUE [IEHHOCTH 3JJ0POBOr0 M 0€3011aCHOTO
o0Opa3a ®U3HH, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY (hPU3HUYECKOMY U
NCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE [IEHHOCTH COOJIIO/IEHNUS IPaBUJI O€3011aCHOTO
MOBEAEHUS IPU pabdOTE € BEILIECTBAMM, & TAK)KE B CUTYaLUsAX, YTPOKAIOIIUX
310POBBIO U )KU3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHUSA, IMOJlydaeMble TMpPU HM3YYCHUH XUMHH, IS
peneHns 3a1a4, CBA3aHHbIX C OKPYXKAIOIIEW NPUPOJHON CPENOH, ISl TOBBILICHUS
YPOBHS DKOJIOTUYECKOM KYJIbTYPhl, 0CO3HAHUs IN100aIbHOIO Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTEeH MX PElIeHUs TOCPEACTBOM METOJOB XUMHUH,
HKOJIOTUYECKOTO MBILIJIEHUS, YMEHHS pYKOBOJCTBOBATHCSA UM B ITO3HABATENBHOM,

KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

MeranpeaMeTHbIE PE3YIIbTATHI
B cocraBe  MeranmpeaMETHBIX  PE3YJbTaTOB  BBIACIAIOT  3HAYUMBbIC JJIA
dhopMUpOBaHUSI MUPOBO33pEHUS 00IIIEHAYYHBIE TTOHATHUS (3aKOH, TEOPHS, TPUHIIHII,
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rUnoTes3a, pakT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPeaIMeTaxX 1 MO3BOJISIOT Ha
OCHOBE 3HAHUI U3 3TUX NPEAMETOB (POPMUPOBATH MIPEICTABICHHUE O LIETIOCTHOM
HAay4YHOM KapTUHE MUpPa, U YHUBEpCAIbHbIE yUeOHbIE 1eMCTBUS (TIO3HABATEIbHBIE,
KOMMYHUKATHBHBIE,PETYISITUBHBIE), KOTODBIE 00ecreurBaoT
(dbopMupoBaHue TOTOBHOCTH K CAMOCTOSATEJIBHOMY IUIAHUPOBAHUIO U

OCYLIECTBJIECHUIO YU€OHOH ESITEIbHOCTH.

[To3HaBaTeNnbHBIE YHUBEPCATBHEBIE YUEOHBIC EHCTBUS

ba3oBeie nornueckue AeUCTBUA:

YMEHHSI UCIIOJIB30BATh NPUEMBI JIOTUYECKOTO MBIIIJICHUS] IPU OCBOCHUU 3HAHUM:
PacCKpbIBaTh CMBICI XUMUYECKUX MOHATUM (BBIICTATh UX XapaKTepHbIC TPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTMMH TOHSTUSMHU), HCIOJIb30BATh MOHSITHUS
JUTs1 OOBSICHEHUS OT/ACNbHBIX (PAKTOB U SIBJICHUM, BELIOUPATh OCHOBAHUS M KPUTEPUU
TSl KiTacCU(UKAIM XUMAYECKUX BEIIECTB U XUMHUYECKUX PEeaKkiui, yCTaHaBIUBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXKIY 00bEKTaMU U3YUCHUS, CTPOUTH JIOTHUYECKUE
paccyxaeHus (MHIYKTUBHBIE, I€NYKTUBHbIC, IO aHAJIOTHHU), Je1aTh BEIBOJbI U
3aKJTIOYCHHUS;

YMEHHE NPUMEHATH B IPOLIECCE O3HAHUS NOHATHUA (IPEIMETHBIE U
METanpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TIPEACTABICHUS —
XUMHUYECKUI 3HAK (CUMBOJI 2JIEMEHTA), XUMHUUECKas opMysia U ypaBHEHUE
XUMHUUYECKOHN peakluu — MPpHU PeIIeHUH y4eOHO-TI03HABATENIBHBIX 3a/1a4, C YYETOM
ATUX MOJENIbHBIX MPEACTABICHUN BBISIBIIATh U XapAKTEPU30BATH CYIIECTBEHHBIE
MPU3HAKUA U3y4aeMbIX 00BEKTOB — XUMUUECKUX BEIECTB U XUMUYECKUX PEaKIIUH,
BBISIBIIATH O0IIIME 3aKOHOMEPHOCTH, PUIUHHO-CIICJICTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

ba3oBble nccnenoBarenbCckue JeHCTBUS:

YMEHHE UCIO0JIb30BATh MOCTABJIECHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHMS,
a TaK)Ke B Ka4e€CTBE OCHOBBI JIJIs1 (DOPMUPOBAHUS TUIIOTE3HI IO MPOBEPKE
MPAaBUWJIBHOCTH BBICKA3bIBAEMBIX CY>KJICHHI;
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pUOOPETEHHE OIBITA MO MJIAHUPOBAHUIO, OPraHU3aLMU U TPOBEICHUIO YUEHUYECKHUX
HKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 3a XOJIOM MPOIIECCa, CAMOCTOSTEIHHO
MIPOTHO3UPOBATh €0 Pe3yabTaT, GOPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI 1O
pe3yabTaTam MpOBEAEHHOTO OIbITA, UCCIETOBAHMS, COCTABIATH OTUET O
poJeIaHHoN padoTe.

Pabora ¢ nndopmarmeii:

YMEHHE BBIOMPATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATH MH(POPMALIMIO PA3TUIHBIX
BUJIOB U (DOPM TMPEACTABICHUS, MOTYy4aeMYIO U3 pa3HbIX UICTOYHUKOB (HAy4YHO-
MOMYJISIPHAs JTUTEPATypa XUMHUUECKOTO COJIEPKaHus, CIIPABOYHbIE TOCOOUS, pECYpPChI
WuTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUYUBYIO U HEOCTOBEPHYIO
uH(dOpMaIHIO;

YMEHHE MIPUMEHSITH Pa3INYHbIe METOBI M 3aPOCHI IPU MOUCKE U 0TOOpE
uH(GOpPMaIlMU U COOTBETCTBYIOLINX JaHHBIX, HEOOXOIUMBIX JIJIs1 BBITIOJIHEHUS
yueOHBIX U NM03HABATENIbHBIX 3a/1a4 OIPEEIEHHOIO TUIIA, IPUOOPETEHUE OIBITA B
001acTH UCTIONB30BaHUsI HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOIOTHH,
OBJIQZICHUE KYJIbTYPON aKTUBHOT'O MCIIOJIb30BaHMSI PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENbHO BRIOUPATh ONTUMAJIbHYIO (POPMY MpeaCcTaBIEHUs HH(pOpMALUU U
WLTIOCTPUPOBATH peliaeMble 3a7aui HECIOKHBIMU CXEMaMHU, TuarpaMMaMy,
npyrumu hopmamu rpaduKu ¥ ©X KOMOWHAIIUSAMY,

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh B MPoIIecce YYEOHOH M UCCIeI0BaTENbCKON
JeSTEIIbHOCTH UH(OPMALIMIO O BIMSIHUU TPOMBIIIJIEHHOCTH, CEITbCKOTO X0341UCTBA U

TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIIEH MPUPOTHON CPEIbI.

KoMMmyHUKaTHBHBIE YHUBEpCATbHBIC YUCOHbBIC JCHCTBUS:

YMEHHUE 3aJ]aBaTh BOMPOCHI (B X0JI€ TUaJIOra U (WJIM) JTUCKYCCUH) O CYIIECTBY
o0cyx/1aeMoi TeMbl, POPMYIUPOBATH CBOU MPEITIOKEHUSI OTHOCUTEIIHHO
BBITIOJIHCHUS TPEJIOKEHHON 3a/1a4K;

PUOOPETEHHUE OITBITa MPE3CHTAIIUN PE3yJIbTaTOB BBITIOJIHEHUS XUMHUYECKOTO
sKcTIepuMeHTa (71a00paTOPHOro OMbBITA, JA00PATOPHOM pabOTHI MO UCCIICIOBAHHIO
CBOMCTB BEIIECTB, Y4EOHOTO IIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM IMO3HABATEIILHOM U
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UCCJIEI0BATENbCKON JEATEIbHOCTH MPU PEIICHUH BO3HUKAIOIIUX POOJIEM Ha OCHOBE
y4éTa 00IMX UHTEPECOB U COTIIACOBAHUS MO3UIINNA (00CYKICHHS, 0OMEH MHEHUSIMH,
«MO3r0OBBI€ LITYPMbDY, KOOPJAUHALMSI COBMECTHBIX JACHCTBUMN, OIIPEACICHUE

KPUTEPHUEB IO OIEHKE KaYeCTBA BHITIOJHEHHON pabOTHI U APYTHE);

PerynsatuBHble yHUBEpCATIbHBIE YU€OHBIC ICHCTBUS:

YMEHHUE CAMOCTOSITENILHO ONPENEISITh LENU AATEIbHOCTH, INIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBAThH U IPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTBD, BEIOMpaTh Hanboiee 3 eKTUBHBIE CIOCOOBI PEIICHUS YUSOHBIX U
MO3HABATENIbHBIX 33]1a4, CAMOCTOSITEIbHO COCTABIISTh U KOPPEKTUPOBATH
IPEJI0AKEHHBIN aITOPUTM IEHCTBUM NPU BHITIOJHEHUH 3a/laHUi C y4ETOM
TIOJTyYEHUSI HOBBIX 3HAHUM 00 M3ydaeMbIX 00OBbEKTaX — BEIIECTBAX U PEAKITUIX,
OLIEHUBATh COOTBETCTBUE MOJIYYEHHOI'O Pe3yJIbTaTa 3asiBJICHHOM 1€, YMEHUE

HCIIOJIB30BATh U aHAJIM3UPOBATE KOHTCKCTHI, IIPCJIAraCMbIC B YCIIOBHUHA 3aHaHHI>'I.

[IpenmeTHbBIC PE3yNILTATHI

B cocTtaBe nmpeaAMeTHBIX pe3yJbTaTOB IO OCBOECHUIO 005A3aTEIbHOTO COIEpKAHUS,
YCTaHOBJICHHOTO TAaHHOW (hefiepaibHOM padodeit mporpaMMOi, BIIEIISIOT:
OCBOCHHBIC 00YJAIOITUMUCS HAYYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBHIM,
cnerupuIecKue I IPEIMETHON 00JaCTH « XUMHSI», BUJIBI IEITEILHOCTH TI0
MOJIYYSHHUIO HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, MPE0OPA30BAHUIO U IPUMEHEHHIO B
Pa3TUYHBIX YYEOHBIX M HOBBIX CUTYAIIHSX.

K konIty oOydeHus B 8 Kj1acce mpeAMETHBIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCST YMEHUI:

pPacKphIBaTh CMBICIT OCHOBHBIX XMMHYCCKHUX MMOHSATHI: aTOM, MOJICKYJIa, XUMUYECKUN
AJIEMEHT, IPOCTOE BEILIECTBO, CIOAKHOE BEIIECTBO, CMECH (OTHOPOHAS U
HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAsI U MOJISKYJISpHAsl Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi 10J151 XUMHUECKOTO
AJIEMEHTa B COCIMHEHNH, MOJIIPHBIN 00BEM, OKCHJI, KHCIIOTa, OCHOBAaHUE, COJIb,
AJIEKTPOOTPHIIATEIIEHOCTD, CTETICHb OKUCIICHHS, XUMHUYECKas peaKITus,
KJ1accuuKaIys peakiuii: peakiuyu COeUHEHUs], PeaKIIUU PA3JIOKEHUS, PEaKIIUU
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3aMeIleHUs], pEaKIIMK 0OMEHA, K30~ U YHJIOTEPMHUUECKUE PEAKIUH, TETIOBON

s dexT peakiuu, SAPO aToMa, FIEKTPOHHBIN CJIOH aToMa, aTOMHast OpOUTaJIb,
paguyc aToma, XUMUYECKas CBSI3b, MOJSIPHAS U HETIOJISIPHAs KOBAJICHTHAsS CBS3b,
WOHHAs CBA3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBas J10JIs BelIeCTBa (IPOLICHTHAs
KOHIIEHTpAIUs1) B pacTBOPE;

WJUTKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUNA U IPUMEHSTh 3TU
MOHATHUS NIPH ONMCAHWUHU BEIIECTB U UX MPEBPALLECHUN;

UCITI0JIb30BAaTh XUMHUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBICHUsS (POpMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPEAENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUAX, CTENIEHb
OKHCJICHUS DJIEMEHTOB B OWHApHBIX COEAUHEHMSX, MPHUHAJICKHOCTh BEIIECTB
K OIPeNeNIEHHOMY KJIacCy COeIMHEHHI 10 (hopMyiam, BUJ XUMUYECKON CBA3U
(KoBaJICHTHas! U1 HOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

packpbiBaTh cMbIci [lepuoanueckoro 3akona /.M. MeHaeneeBa: JeMOHCTPUPOBATh
MOHUMAaHUE NEPUOIUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX
noJsioxkeHus B Ilepuonnueckoi cucteme, 3aKOHOB COXPAHEHHUSI MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOTraapo;
OMKCHIBATH U XapaKTEPHU30BaTh TabIMUHYI0 hopmy Ileprnonnyueckoit cucteMsl
XUMHUUYECKUX IJIEMEHTOB: Pa3inyaTh MOHATHS «TJaBHas noArpynna (A-rpymnmna)» u
«moboyHas noarpynma (b-rpynmna)y», Mmanbie U 00JbIINE TEPUOIbI, COOTHOCUTH
0003HaueHus1, KOTOpble uMeroTcs B Tabmuie «llepuoanueckas cuctema XUMUYECKIX
anemeHToB [[.1. MeHneneeBa) ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS ATOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsij AJ]ipa, 00IIee YNUCIIO FIEKTPOHOB U
pacrnpeziesieHue X MO0 IEKTPOHHBIM CJI0SIM);

KJIACCU(PHUIIMPOBATH XUMUYECKUE FIEMEHTBI, HEOPTaHUYECKHE BEILIECTBA,
XUMHUYECKHE PeaKkUnH (II0 YHCITY U COCTaBY YYaCTBYIOLIMX B PEAKI[MU BEILECTB, I10
TeroBoMy b DEKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIME XMMUYECKHE CBOMCTBA BEUIECTB Pa3ITMYHBIX
KJIACCOB, MIOJITBEPXAAs ONMUCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHHI
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

MPOTHO3MPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAUYECTBEHHOT'O COCTAaBa,
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BO3MO>KHOCTH NPOTEKAHUS XUMHUYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO J0JIF0 XUMHUYECKOT0 AJIeMEeHTa Mo (hopMyJie COeTUHEHUSI, MACCOBYIO JIOJTIO
BEIIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUN;
MIPUMEHATH OCHOBHBIE ONEPAlHA MBICIUTEIBHON IEITEIbHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHUE, 00001eHre, CUCTEMATU3AIINIO, KITACCU(UKALIHNIO, BBISIBJICHUE TPUYUHHO-
CJIEICTBEHHBIX CBS3€M — JJIsl U3YUYECHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIU,
€CTECTBEHHO-HAYYHBIE METO/IbI I03HAHUS — HAOIIOJCHUE, U3MEPEHHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

cJieI0BaTh MpaBUJiaM MOJb30BaHUS XMMHUECKOHN MOCY/1I0M U Ta00OpaTOPHBIM
000pyZ0BaHUEM, a TAKXKE MPaBHUIIaM OOpaIeHHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU T10 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB IO
MOJIYYEHHIO U COOMPaHUI0 ra3000pa3HbIX BEHIECTB (BOIOPOA U KUCIOPOa),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEICIEHHON MACCOBOM JIOJIEH PACTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEJIOUEH U KUCIIOT C TOMOIIBIO HHIUKATOPOB (JIAKMYC,

dbeHondTaneuH, METWIOPAHXK U APyTrHUe).

K koniry o0ydyenus B 9 kinacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTD y 00YUAIOIINXCS YMCHUI:

PaCKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATUN: XUMUYECKUN IIIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTb, dJICKTPOOTPHUIIATEIIBHOCTD, CTETIEHb OKUCICHUS, XUMHUCCKas PEeaKITusl,
XUMHUYECKas CBs3b, TEIIOBOU 3(D(PEKT peakiuu, MoJib, MOJIIPHBII 00BEM, pacTBOD,
AIIEKTPOIUTHI, HEANIEKTPOIUTHI, DICKTPOTUTHICCKAS JUCCOIMAIINS, PEAKIIHH HOHHOTO
oOMeHa, KaTaau3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMBbIC U HEOOpATUMBbIE
peaKiuu, OKUCIUTETHPHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCITUTEb,
BOCCTAaHOBUTEIb, OKHCIICHUE U BOCCTAHOBJICHHE, aJUTIOTPOITHsI, aM(POTEPHOCTD,
XUMUYECKas CBsI3b (KOBaJICHTHAS, MOHHAS, METAJUTMYECKAs ), KPUCTATUYESCKas
peméTKa, KOppo3usi METAIIJIOB, CIUIABBI, CKOPOCTh XUMUYECKOHN peaKIuu, MpeeabHO
nonyctumas konuentpauus 11/IK BemecTsa;
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WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHIA U IPUMEHSATHITH
TIOHSTHS TIPH OMMCAHUU BEIIECTB U UX MPEBPAICHUN;

UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JIJIsl COCTaBJI€HUs ()OpMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIPEIEISITh BAJICHTHOCTh M CTCNICHb OKHWCJICHUS XHWMHUYECKHX DJIEMECHTOB B
COCJIMHEHUSX PA3JIMYHOr0 COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONMPEACIEHHOMY
KJIACCy COCTUHEHUH 110 opMyJIaM, BHJT XUMUIECKOHN CBSI3H (KOBAJICHTHAs, HOHHAS,
MeTaJUInYecKasi) B HEOPTraHUUECKUX COSAMHEHUSIX, 3aps]l MOHA 110 XMMUYECKOM
dbopmyIie, xapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHUIECKUX COCTUHEHUMN, TUTT
KPUCTAJUTMUECKON PEIIETKH KOHKPETHOTO BEIIECTRA,;

packpeiBaTh cMbici [lepuonnueckoro 3akona JI.M1. MeHneneeBa u 1€eMOHCTPUPOBATD
€ro MOHMMAaHUE: OMKCHIBATh M XapaKTEePU30BaTh TadmuHyto hopmy [leprnoamaeckoit
CUCTEMBI XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHS «TJ1aBHas moArpymnma (A-
rpynmna)» u «nodounas noarpynna (b-rpymnmna)», Masbie U OOJbIITNE IEPUO/IBI,
COOTHOCHUTH 0003HAYEHUS, KOTOPHIEC HMEIOTCS B MIEPUOIUUECKON TaOIHIIE, C
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI AaTOMOB XUMHUYECKHUX AJIEMEHTOB (COCTaB U
3aps sAapa, 001Iee YMCIIO MISKTPOHOB M PACTIPEACIICHHE UX 110 AJICKTPOHHBIM
CJI0SIM), OOBSACHSTH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB DJIEMEHTOB U UX
COEJIMHEHUI B MpeEJIesiax MaJbIX IEPUOJIOB U IIIaBHBIX MOATPYII ¢ YIETOM CTPOCHHUS
UX aTOMOB;

KJ1accu(uIpoBaTh XUMUYECKHUEIIEMEHThI, HEOPraHWYECKHE BEIeCTBa,
XUMHUYECKHE peaknuu (110 YHUCIY U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110
TerioBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENIEHEW OKUCICHUSI XUMUUECKUX DJIEMEHTOB);
XapaKTepru30BaTh (OMUCHIBATH) OOITHE U CIICIU(PUICCKIE XUMUICCKIE CBONCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MMOATBEPIK/IAsI ONTMCAaHUE IPUMEPAMU MOJICKYJISIPHBIX
¥ MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHI;

COCTaBJISITh YPAaBHEHUS DJICKTPOJUTUICCKON AUCCOIUAIINU KUCIIOT, IME0Ueh 1
COJIEH, TIOJIHBIE M COKpPALIEHHBIE YPaBHEHUS PEaKIIMii HOHHOTO OOMEHA, ypaBHEHUS
peaKInii, MOATBEPKIAONINX CYIECTBOBAHUE TEHETUIECKOM CBSI3H MEXKTY
BEIIECTBAMH Pa3JINIHBIX KJIACCOB,;

PacKphIBaTh CYIIHOCTh OKUCIUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKITUI TTOCPEICTBOM
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COCTaBJICHUSI 2JIEKTPOHHOTIO OaaHca ATUX PEaKLUii;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOECHMS], BO3MOKHOCTHU
IPOTEKAaHUsI XUMUYECKUX MPEBPALLIEHUN B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYFO MAacChl BEILIECTB,
MacCCOBYIO JIOJIFO XUMHUECKOTO 3JIeMEHTa 10 (opMyJie COSTUHEHUS, MACCOBYIO JIOJIIO
BELIECTBA B paCTBOPE, IPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUUECKOHN pEaKIny;
coOJII01aTh MTpaBuJia MOJb30BAHMS XUMUYECKOW MTOCYI0M U J1aOOpaTOpHBIM
000py1I0BaHUEM, a TAK)KE IPaBUiIa OOPALLEHUS C BEILIECTBAMU B COOTBETCTBHUHM C
WHCTPYKIHUSAMU MO BBIMOJIHEHUIO 1a00PATOPHBIX XUMUYECKUX OIBITOB 110
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIIOro Ia3a);
IIPOBOJUTH PEAKLINH, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BEIECTB:
pacno3HaBaTh ONBITHBIM ITyTEM XJIOpUI-, OpOMUI-, MOAUI-, KapOoHaT-, pocdart-,
CWJIMKAT-, Cylb(aT-, THIPOKCHU/I-UOHBI, KATHOHBI aMMOHHUS U HOHBI U3YUYE€HHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
IMPUMEHSATH OCHOBHBIE OTNIEPALIMH MBICIUTEIBHON AESTEIbHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHUE, 00001IeHNE, CUCTEMATU3AIIHIO, BISIBIIEHUE IPUYMHHO-CIIEICTBEHHBIX
CBA3€U — JJIsSI U3YUYEHUSI CBOVICTB BEIIECTB U XUMUYECKUX PEAKLNNA, ECTECTBEHHO-
Hay4HbIE€ METO/Ibl MO3HAHUS — HAOJI0/IEHNE, U3MEPEHUE, MOJIETMPOBAHHE,

HKCIIEPUMEHT (pEasIbHbIN U MBICIICHHBIH ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIIACC
Ne n/n|HanmeHnoBanue KonugecTBo OCHOBHBIE BUIBI ACATEIBHOCTU
pa3/iesioB U TeM 4acoB Conepxanue 00ydeHHst 00yUaroIMnXCst
y4eOHOTro MpeaMeTa
Paznen 1. [leppoHavanbHble XUMUYECKUE TTOHATHS
1.1 [ Xumus — BaxkHas 3) [Ipenmer xumun. Posib XuMuu B :KU3HH PackppIBaTh CMBICI N3yYa€MbIX ITOHATHMN.
o0nacThb 4eJIOBeKa. XMMUS B CUCTEME HayK. PackpbIBaTh poJib XUMHUU B IPUPOJIE U
€CTECTBO3HAHUS U Tena u BemecTBa. PU3nUEeCKUe CBOMCTBA [KU3HU YEJIOBEKA, €€ CBSI3b C APYTUMHU
MPaKTUYECKON BEILECTB. ArperaTHoe COCTOSTHUE BEUIECTB. [HAyKaMHu.
NEeATEIbHOCTH [loHsiTHE O METOAAX MTO3HAHUS B XUMHUH.  |Pa3nuyaTh YUCTHIE BELIECTBA U CMECH;
YeIoBeKa YucTble BEECTBA U CMECH. OJIHOPOJHBIE U HEOAHOPOIHBIE CMECH.
CriocoObl pa3eieHust CMECEi. Pazmuuath pusndeckrne 1 XUMHUIECKUE
XUMHUYECKUIN SKCIIEPUMEHT: SIBJICHUS.
JlemoHCTpauumu: CiienoBaTh AJITOPUTMAM HCIIOJIb30BAHUS
3HAKOMCTBO C XUMHUYECKOW MOCYI0H, AKCIIEPUMEHTAJIbHBIX METO/IOB —
C MpaBWJIaMH pabOTHI B J1a0OPATOPUU U HAOJIIOICHUS U KCIIEpUMEHTA.
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rpueMamMu oOpaleHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM.

dusnyeckue CBOMCTBa 00pas3IloB
HEOPraHUYECKUX BEIIECTB — METAJIOB

1 HEMETAaJIJIOB.

CriocoOnI pa3jeneHus cMecei
(punbTpOBaHKE, BEIIAPUBAHUE,

ITUCTUIIIALINSL, XpoMaTorpadusi).

Habsr01aTh 1 ONUCBHIBATH OOBEKTHI IPU
[MPOBEICHUN IEMOHCTPALII U
1a00PATOPHBIX ONBITOB 110 U3YUYEHUIO
(bu3MYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pasneneHus cMmecen Bemects. [IpoBoauTh
XUMUYECKUI HKCIIEPUMEHT IIPU
pazzieJIeHnu cMecel (Ha MpUMepe OYMCTKH

MOBApPEHHOMN COJIM) B X0OJI€
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JlaGopatopHbie onbiThl: 3yuenue u
onucaHue PU3NYECKUX CBOMCTB 00pa3IoB
HEOPraHUYECKUX BEIECTB.

M3yueHnue cnocoO0B pa3aesieHus cMeceil (¢
MOMOIIIbIO MarHuTa).

[IpakTrueckue padOTHI:

Ne 1. [IpaBuna paboTsl B 1ab0opaTopuu 1
npuEMBbI 0OpallieHus ¢ J1abopaTOpHbIM
000py10BaHUEM.

No 2. Paznenenue cMmecelt (Ha mpumepe

OYUCTKHU MMOBAPEHHOU COJIN)

MpakTU4ecKor padoTsl Ne 2.

CriemoBath NpaBuiIaM MOJIb30BaHUS
XUMUYECKOU MOCyA0M U 1a00paTOpHBIM
000pyZI0BaHUEM, a TAKXKE TIPABHIIAM
oOpallleHus! C XMUMUYECKMMH BEILIECTBAMU B
COOTBETCTBHM C MHCTPYKLMEN

[IPU BBIIIOJHEHUH MPAKTUYECKOM pabOThI
No 1.

BricTpanBaTh pa3BEPHYTHIE TUCbMEHHbBIE U
YCTHBIE OTBETHI C OIIOPOM

Ha UHpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MAaTE€pPUAIOB, FPAMOTHO
VCI0JIb30BaTh U3YYEHHBIN MOHSITUWHBIN

arnmapar Kypca XuMHAH
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1.2.

BemniectBa u

XUMHUICCKUC PCAKIINN

15

ATOMBI 1 MOJIEKYJIBI. XUMUYECKUE
pieMeHTbl. CUMBOJIBI XUMHYECKUX
nIIeMEHTOB. [IpoCThIE U CIIOXKHBIE
BEILECTBA. ATOMHO-MOJICKYJIIPHOE YYEHHUE.
Xumunyeckas popmyina. BaneHTHOCTD
ATOMOB XMMUYECKUX DJIEMEHTOB.

3aKOH IOCTOSHCTBA COCTaBa BEILECTB.
OTHOCHTENIbHAS aTOMHAs Macca.
OTHOCHTENIBHAS MOJIEKYJISIPHAS Macca.
MaccoBast 10JI1 XUMUYECKOTO 3JIEMEHTA B

COCIUMHCHHUU.

OmnpenensiTh MPU3HAKA XUMHUECKUX
[pEaKINii, yCIOBUS KX TPOTCKAHUSI.
OOBICHATDH CYIIHOCTh GU3UYECKUX U
XUMUYCCKUX SBJICHUIN C TOYKU 3PCHUS
ATOMHO-MOJICKYJIIPHOTO YUEHHUSI.
KnaccuduimpoBath XUuMUYECKHUE PEAKIIUU
(TI0 9MCITY ¥ COCTaBY Pearupyroniux u
00pa3yoIIKXCs BEIIECTB).

CocTaBnsaTh (Hopmysibl OMHAPHBIX BEIIECTB
110 BAJICHTHOCTH U OTIPEIEIIATh

BaJICHTHOCTH MO (DOpMyJIaM BEIIECTB.
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KomnuectBo BemecTsa. Monbs. Mossipaas
Macca. B3auMocBs3b KOJIMUECTBA, MacChl U
YuCiIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuétsl 1o hopMysiaMm XUMUYECKHUX
COCIUHECHUM.

Du3nvecKue U XUMUUECKUE SBICHUS.
Xumuyeckas: peakius 1 €€ Mpu3HaKu.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPABHEHUS.
Kiaccupukanys XUMHYECKUX PeaKIuit
(coenuHEeHUs, pa3yIoKEeHUs, 3aMEeIECHUSI,
oOMeHa).

XUMUYECKUHN IKCIIEPUMEHT:
JlemoHcTpanuu:

dusndeckre CBOMCTBAa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAJIOB U
HEMETAJLIOB.

OOpasIibl BEMIEeCTB KOJTUYECTBOM | MOJTb.
dusndeckue siBjaeHUs (IJIaBICHUE BOCKA,

TasHHUE JIbJa, pACTUPaHUE caxapa

PaccTaBisTh k03 pULIHEeHTHI

B YPABHEHUAX XUMHUUYECKUX PEAKLIUM.
Habmo1aTe 1 OMUCHIBATH OOBEKTHI IPU
[TPOBEJACHUN IEMOHCTPALMMI U
1a00PATOPHBIX OMBITOB.

[IpoBOINUTH BEIYMCIIEHHS 11O (hOopMyIaM
XUMUYECKUX COCIMHEHUN U YPABHEHUSIM
XUMUYECKUX PEAKLIMM.

[[puMeHSATh €CTECTBEHHO- HAYYHbIE
METO/IbI IO3HAHUS (B TOM YHCIIE
HaOJII0/ICHNE, MOJICJIUPOBAHME,
HKCIIEPUMEHT U OCHOBHBIE ONIEPALIMH
MBICJIUTEJIEHOM JESITEIBHOCTH (CpaBHEHUE,
KJ1accuukanms)

BricTpanBaTh pa3BEPHYTHIE TUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM

Ha MH(OPMAIUIO U3 YUYEeOHHUKA U
CIIPaBOYHBIX MAaTEPUAJIOB, FPAMOTHO
VICII0JIb30BaTh U3YYEHHBIN TOHITUWHBIN

anmnapar Kypca XUMUHU

29




B CTYIIKC, KUIICHUC 1 KOHACHCA A BO,Z[I)I).

XuMu4eckue siBJIcHUs (TOPEHUE CBEUH,
MPOKaJIMBaHUE METHOM ITPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU METia

C COJISTHOM KHCIIOTOM).

Ha6JIIOI[€HI/Ie IMIPU3HAKOB IIPOTCKAHNA
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3auMOJECUCTBUE CEPHOM

KHUCIIOTBI C XJIOPUJOM Oapus, MOTydYeHUE U
paznoxenue ruapokcua meau (1) mpu
HarpeBaHUH, B3aUMO/JICHICTBUE

bKeresa ¢ pactBopoM coiu meau (I1).
OMNBIThI, WTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MacCChI.

JlaGopaTopHbIE OMBITHI:

Co3nganue Mozeneil MoJIeKy
(IIapOCTEPIKHEBBIX ).

Onucanue (GU3NIECKUX CBOMCTB 00Pa3LOB
HEOPTaHUYECKUX BEIIECTB — METAJUIOB U
HEMETAJIOB.

Ha6nronenue ¢puznueckux (TiaBicHUE
BOCKA, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBeud, MpOKaIMBaHUE MEAHOU
[IPOBOJIOKH) SIBJICHUIA.

Habnrogenue v onvcanye Mpu3HaKoB

[IPOTEKAHNUS XUMUYECKUX PEAKIIUN Pa3HBIX
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THUIIOB.
BreraucieHust:

OTHOCUTEJIbHON MOJIEKYJISIPHON MaCChI
BEIIECTB, MOJISIPHOM MacChl, MaCChI
BEIIISCTB, MAaCcChl M KOJIMYECTBA BEILIECTBA;
MacCCOBOM JIOJIM XMMHYECKOTO JICMEHTA

1o ¢GopmyJie COCTUHECHHUS;
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MO0 YPaBHCHUAM XUMHUUYCCKUX peaKHI/If/'Ii

KOJIMYCCTBA, MaCChl BCIICCTBA
10 N3BCCTHOMY KOJIMYCCTBY, MACCC

p€arcHTOB UJIM IPOAYKTOB PCAKIINHN

Mtoro no pasueiny

20

Paznen 2. BaxuHenme npeacTaBUTENN HEOPTAHUYECKUX BEILIECTB
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2.1

Bo3nyx. Kucnopo.

[Toustie 00 okcMgax

Bo3nyx — cmech razoB. CoctaB Bo3yxa.
Kucnopoa — 371eMEHT U MPOCTOE BEILIECTBO.
Haxoxaenue kuciopoja

B IIPUPOJIE, PU3NUECKHE U XUMUICCKUE
cBOMCTBa (peakuuu roperust). OKCHUIbl.
[Ipumenenue kucnopoaa. CriocoOsl
MOJTYYEHHUs KUCIIOPO/Ia B TA0OpaTOpUuU U
MPOMBINLIEHHOCTH. KpyroBopor
Kucaopoaa B mpupoze. O30H —
QJUIOTPOIHAsE MOU(UKALIMS KUCIOPOa.
TernmoBoit A3 PexT XUMHUUECKOMN peaKInH,
TEPMOXUMUUYECKUE YPABHEHUSI, IK30-

1 SHIOTEPMHUYECKHUE peaKuu. TOIIUBO:
YTOJIb U METaH. 3arpsi3HEHUE BO30yXa,
YCWJIEHHE MapHUKOBOTO 3P dekTa,
pa3pylieHrne 030HOBOIO CJIOS.
XUMUYECKUMN IKCIIEPUMEHT:
JlemoHCTpauumu:

KauecTBeHHOE OIpeeieHUue COAePKaAHUS
KHCIIOPOJa B BO3/IyX€

[loydenue, cobupanue, pacrio3HaBaHKE

M crionb30BaTh XUMUYECKYIO CUMBOJIUKY
TUTSE COCTaBJICHUS (DOPMYIT BEILIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHYECKUX
PEAKLHI C yYaCTUEM KHCIOPO/IA.
XapakTepu3oBaTh (OMKUCHIBATH) COCTaB
BO3/yXa, PU3NUECKHE U XUMHUECKUE
CBOMCTBA KHCIIOPOJA, CIIOCOOBI €ro
MOJTyYEHUs!, IPUMEHEHUE U 3HAYCHUE B
MPUPOJIE U JKU3HU YEIIOBEKA.

CpaBHUBATH peaKIMK TOPEHUS U
MEJIEHHOTO OKHUCIICHHUS.

OOBACHATH CYITHOCTH YKOJIOTHUECKUX
mpo0JieM, CBSA3aHHBIX C 3arpsS3HEHHEM
BO3/1yXa.

CrnenoBaTh npaBuiiaM 0€30MacHON padOThI
B J1a00paTOpUU MPU UCTIOJIB30BAHUU
XUMHYECKOH MOCYIbI 1 000PYIOBaHMS, a
TakKe TpaBUiiaM OOPAIEHUS C TOPIOYUMHU
BEIIIECTBAMH.

[[naHupoBaTh U OCYIIECTBIIATH HA

IMPAKTUKC XUMHUYCCKUC SKCIICPUMCHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaOmoneHne B3anMOICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHSI

BO3HUKHOBEHUS U TIPEKPAIICHUS TOPCHUS
(moxkapa).

JTaGopaTOpHBI OMBIT:

O3HaKoOMJICHHE ¢ 0Opa3laMu OKCHJIOB U
OIMCAaHUE UX CBOMCTB.

[IpakTrueckas pabora:

No 3. [Tonyyenue u coOupanue
KHCIIOPOJIa, N3yUYCHHUE €T0 CBOWCTB.
Brrunciaenus:

MOJICKYJIIPHOM MacChl KMCIIOPOJia U 030HA
Ha OCHOBAaHWHM aTOMHOM MacChl
XUMHYECKOT'O DJICMEHTA,;

KOJIMYECTBA, MACChHI BEIICCTBA

MO0 YPaBHCHUAM XUMHUUYCCKUX pCaKI_II/Iﬁ

MPOBOAUTH HAOIIOICHHUS, 1€J1aTh BHIBOIbI
10 pe3yJibTaTaM dKCIIEPUMEHTA

MpU MIPOBEJECHUU Ta0OPATOPHBIX OMBITOB U
MPaKTUYECKON paOOTHI.

BEIUHCIIATE KOJIMYECTBO BEIIECTBA, 00BEM
rasa rno gopmysnam.

'YyacTBOBaTh B COBMECTHOM paboTe B
rpyIIIE.

BricTpanBaTh pa3BEPHYTHIC MUCHMEHHbBIC U
YCTHBIE OTBETHI C OIIOPOM

Ha UHpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, FPAMOTHO
VCI0JIb30BaTh U3YYEHHBIN MOHSITUWHBIN

arnmapar Kypca XuMHAH
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2.2

Bonopona. Ilousitue o

KHCJIOTax U COJIIX

8

Bo1opo1 — 3JIeMEHT U IIPOCTOE BEIIECTBO.

Haxoxnenue Bogopoaa

B IIPUPOJIE, PU3NUECKHE U XUMUYECKUE
CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
rony4yeHus. Kucmorel u comnu.
MoutsipHbIit 00BEM Ta30B. Pacuérel o
XUMHUYECKUM YPaBHECHUSIM.
XUMHUUECKUHN DKCIIEPUMEHT:
JlemoHCTpauuu:

[lonyuenue, cobupanue u

PaCKprBaTB CMBICJI U3YYaCMBIX MIOHSITUI U

MPUMEHSTH ATH TIOHATHSI IPY OTIICAHUH
CBOMCTB BEIIIECTB U UX MPEBpALCHUM.
XapakTepu3oBaTh (OMUCHIBATH)
(br3UYeCKUe M XUMHYECKHIE CBOMCTBA
BOJI0PO/ia, CIIOCOOBI €ro NOJyYeHus,
MpUMEHEHUE.

Cobupath npudOp AJIs MOTYUSHUS
BOJIOpO/A.

Mcnoabp30BaTh XUMHUYCCKYIO CHMBOJIUKY
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pacno3HaBaHHE BOJOPOAA.
B3anmoeiicTBUE BOJIOPO/Ia C OKCUAOM
menu (II).

JTaGopaTOpHBIN OMBIT:

B3anmoielicTBUE KUCIOT C METAJTIAMH.
[IpakTrueckas pabora:

Ne 4. [TonyyeHue u coOupaHue Bo10po/ia,
M3y4YEHUE €T0 CBOMCTB.

Brrancnenus:

00BEMa, KOJIMYECTBa BEIIECTBA T'a3a MO ero
M3BECTHOMY KOJIMUYECTBY BEILIECTBA UJIU
00BEMY;

00BEMOB T'a30B 10 YPAaBHEHUIO PEAKIIMHU HA
OCHOBE 3aKOHA 00ObEMHBIX OTHOIIEHUIN

ra3oB

IS COCTaBJICHUsT (DOPMYJT BELIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHI C y4aCTUEM BOAOPOIA.
BbIUHCIATE MOJIIPHYIO MAcCy BEILECTB;
KOJIMYECTBO BEILIECTBA, 00BbEM rasa, Maccy
BEILIECTBA;

[TpoBOAUTH pacuéThl MO YpaBHEHUSIM
XUMHUYECKUX PEaKIUN: KOJIMYECTBa,
00BbEMa, MacChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB WIH
MPOAYKTOB PEAKITHH.

CrnenoBaTh npaBuiiaM 0e30MacHOM padOThI
B J1a00paTOpUH MPU UCTIOJIB30BaHUU
XUMHUYECKOU MOCyabl U1 000pyAOBaHUs, a
Tak)Ke MpaBUiiaM OOpaIEHUS C TOPIOYUMHU
BEIIIECTBAMHU B OBITY.

[[maHupoBaTh M OCYILIECTBIIATH HA
MPAKTUKE XUMUYECKUE IKCTICPUMEHTHI,
[IPOBOANTDH HAOJIIOJIEHUS, 1€TaTh BHIBObI

MO PC3yJjibTaTaM SKCIICPUMCHTA.
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YyacTBOBaTh B COBMECTHOI paboTe

B IpymIe

2.3

Bona. PactBopsl.
[lousitue

00 OCHOBAHUAX

Dduznueckue cBoiicTBa BOALI. Boxa kak
PACTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIEI.

OcHOBaHUA.

PackpbIBaTh CMBIC U3y4a€MbIX OHATHN U
MPUMEHSITh 3T MOHATHUS MPU OMMCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLCHUN.

XapakTtepru3oBaTh GU3NUECKUE U

38




PactBopsl. Posibs pacTBOpOB B IpHpoAe U B
KU3HU 4esioBeka. KpyroBopoT BOJbI

B IIPUPOJIE. 3arpsi3HEHNE TPUPOIHBIX BOJ.
OxpaHa ¥ OYUCTKA IPUPOIHBIX BO/I.
HacpliieHHbIE ¥ HEHACBIILICHHBIE
pacTBOpbI. PAaCTBOPHUMOCTD BEILIECTB

B BOJIe. MaccoBast 10J1s1 BEIIeCTBa B
pacTBope.

XHUMUYECKUMN IKCIIEPUMEHT:
JlemoHCTpanumu:

PacTBOpeHuE BEMIECTB C Pa3IMUYHON
PacTBOPUMOCTBIO.

B3auMoaencTBre BOAbI C METAJNIAMU
(HaTpUEM U KaJIbLIUEM).

lccnenoBanue pacTBOPOB KUCIIOT U
[1€JI0Y€H € TOMOILBI HHAUKATOPOB.
JlabopaTopHsie onbiThl UccnenoBanue
0COOEHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO.

[ [puroroBiieHUE PACTBOPOB

XUMHYECKUE CBOMCTBA BOJBI, €€ POJIb KaK
PAcCTBOPUTEIISL B IPUPOHBIX MPOLIECCAX.
CocTaBisTh ypaBHEHUS] XUMUYECKHUX
PEAKLIHI C y4aCTUEM BO/IBI.

OOBIICHATD CYIIHOCTh KOJIOTHUYECKUX
po0JieM, CBSI3aHHBIX C 3arpsI3HCHUEM
MPUPOHBIX BOJ, CIIOCOOBI OUYMCTKH BO/IbI
OT MPUMECEMN, MEPHI 110 OXPAHE BOJ

OT 3arpsi3HEHUSI.

[[naHUpOBaTHh U OCYIIECTBIIATH HA
MPAKTUKE XUMHUUECKUE

AKCTIIEPUMEHTHI, IPOBOIUTH HAOJIIOJCHNS,
NeNaTh BBIBOJIBI IO pe3yJibTaTam
PKCTIIEPUMEHTA MPU MPOBEICHUU
TabOpPaTOPHBIX OMBITOB U MPAKTUUYECKON
pPaboTHI.

CrnenoBath npaBuaaM 0€30MacHON paOOThI
B J1a00paTOpUU TP MCTIOIB30BAHUH
XUMUYECKOU MOoCyAbl U 000pYyI0BaHUS.

HpOBOI[I/ITB BBIYHCJICHUA C IPUMCHCHUCM
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C ONPEAECIEHHON MAaCCOBOM JIOJIEH
PacTBOPEHHOI'O BEIIECTBA.
[IpakTrueckas pabota

Ne 5. IIpuroroBieHne pacTBOpOB
C OIIPEAEIEHHON MAaCCOBOM J0JIEH

PACTBOPEHHOIO BEIIECTBA.

MOHSITUSL «MAaccoBasi J10J1s1 BELIECTBA

B PacTBOPE».

BricTpanBaTh pa3BEpHYTHIEC TMCHEMEHHbBIE U
YCTHBIE OTBETHI C OIIOPOH

Ha nH(GOPMAITNIO U3 YIeOHNKA 1

CIIPABOYHBIX MAaTCPpHAJIOB, I'PaMOTHO
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Brrancienus: MICIIOJIb30BAaTh N3yYECHHBIA MIOHATUMHBIN
C MCIIOJIb30BAHUEM IOHATHS «MACCOBasl  (aIlllapaT Kypca XUMHHA

J10JIs1 BEIICCTBA B paCTBOPCH
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2.4

(OCHOBHBIC KJIaCChI
HCOPIraHUYCCKUX

COeIMHEHUN

11

Knaccudukanys HeopraHnueckux
coequHennit. Oxkcupl. Knaccudukanus
OKCHJIOB: cojieoOpasyroire (OCHOBHBIE,
KHCIIOTHBIC, aM(OTepHBIC) U
HecosieoOpasyromue. HoMeHnkmarypa
OKCcUA0B. PU3NYECKUE U XUMUUYECKUE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.
OcuHoBanus. Knaccuduxaiust ocCHOBaHMiA:
IETI0YN U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatypa ocHoBaHUN. PU3nUecKue n
XUMHYECKUE CBOMCTBA OCHOBAHUM.
[lony4yeHne OCHOBaHUM.

Kucnotsl. Knaccudukaius Kucior.
Homenknarypa kucnor. dusznueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psia
akTuBHOCTH MeTayuioB H.H. bekerosa.
[TosryuyeHue KUCIOT.

Conn. Homenknarypa coneit. ®usnueckue
M XMMUYECKUE CBOMCTBA COJIEH.
[Tosryuenue conen.

['eneTnyeckas CBS3b MCIKAY KiIaCcCaMH

KnaccuduimpoBath u3yyaeMble BEIIECTBA
10 COCTABY U CBOMCTBAM.

CocTaBnsiTh (HOPMYJIIBI OKCHIOB, KUCIIOT,
OCHOBAHUM, COJIeH U HA3bIBATh UX

[0 MEXyHApOIHONH HOMEHKIAaType.
[IporHo3upoBaTh CBOKMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHYECKUX CBOUCTB
M3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBisTh MOJIEKYJISIPHBIE YpPaBHEHUS
peaKkuii, WUTFOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA U CITOCOOBI MTOTYYEHHUSI BEIIECTB
M3yUYEHHBIX

KJIACCOB/TPYIIII, @ TAKXKE TIOITBEPIKIAIOIITUX
FEHETUYECKYI0 B3aUMOCBSI3b MEKIY HUMU.
[Tpon3BOANTH BEIYUCIICHUS

M0 YpaBHEHUSIM XUMUYECKUX PEaAKITUH.
[[maHUpoOBaTh M OCYIIECTBIIATH Ha
MPAKTUKE XUMHUECKUE

AKCIIEPUMEHTBI, MPOBOAUTH HAOIIOICHNUS,

J1CJIaTh BBIBO/IBI 110 PE3YyJIbTaTaM
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HEOPTaHUYECKUX COCAUHEHUN. DKCIIEPUMEHTA IIPU IIPOBEICHUU
XUMUYECKUMN IKCIIEPUMEHT: 1a00PaTOPHBIX OMBITOB U MPAKTUIECKUX

JlemoHCTpauuu:
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O6pa3ibl HEOPTAHUYECKUX BEIIECTB
Pa3JINYHBIX KJIACCOB.

OnBITHI, WILTIOCTPUPYIOIINE XUMUYECKHUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopaTopHble onbITel Onpeaenenre
PACTBOPOB KHUCJIOT U IIEJI0YEH ¢ TOMOILBIO
WHIUKAaTOPOB.

M3ydyeHne B3auMOJICHCTBHS KUCIOT

C METaJUIAMU, PEAKLU HEUTPAJIN3ALINH.
B3anmonenicTBre pacTBOpa CEpHOM
KHUCIIOTHI ¢ okcuaoM meau (I1).
[TomyyeHrne HEpaCTBOPUMBIX OCHOBAHUM.
BrITeCHEHME OAHOTO METaJlIa APYTUM U3
[pacTBOpaA COJH.

[IpakTrueckas pabota

Neo 6. PemieHne sKCIEpUMEHTANIBHBIX 33/1a4
10 TeMe «BaKHEeNIIne KI1acChl
HEOPTAaHUYECKUX COEAUHEHUI.

Beruucienus:

paborT.

CrnenoBaTh npaBuiiaM 0€301acHON pabOThI
B 1a00OpaTopuu

MPU UCIIOIb30BaHUU XUMUUYECKOU MOCY/IbI
1 000pYIOBaHUS.

BricTpanBaTh pa3BEPHYTHIC MUCHbMEHHbBIC U
YCTHBIE OTBETHI C OIOPOI

Ha HH(OPMAIUIO U3 YICOHHKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
MCI0JIb30BaTh U3YYEHHBIN MOHSITUWHBIN

arnmapar Kypca XuMHAH
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10 yPaBHCHHUSM XMMUYCCKON PEaKInu:
KOJINYECTBA BEIIECTBA, 00BEMA, MACCHI 10
M3BECTHOMY KOJIMYCCTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIIN

MTPOTYKTOB PEAKLINH

Htoro no pasneny:

30
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Pasznen 3. Ilepuoanueckuii 3akoH u [lepuonnueckas cucrema xumudeckux 3nemeHToB J[. . MenaeneeBa. CtpoeHue

aTOMOB. XUMHYecKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIHLHBIC pCaKkuInunu
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3.1

[Tepuoauueckuii
3aKOH U
[lepuoanueckas
CHCTEMa XMMHUUYCCKUX
PJIEMECHTOB

J1. 1. Menpeneena.

Ctpoenue atoma

[lepBbie MOMBITKH KJIacCU(PUKAIIIT
XUMHUUYECKHUX dJIeMeHTOB. [loHsaTHE O
IPYIIaxX CXOJAHBIX AJIEMEHTOB (IIEJIOYHbIE
U IEJI0YHO3EMEIILHBIC

METAaJLJIbl, TaJIOT€HbI, UHEPTHHIC Ta3bl).
DJIEMEHTBI, KOTOPBIE 00Pa3yroT
aM(oTepHbIE OKCUJIBI U TUAPOKCHUJIBI.
[Tepuoanueckuii 3akoH. [lepuoanueckas
CHCTeMa XMMHUUYECKHUX DJIEMEHTOB

JI[.11. Menneneea. KoporkoneproaHas u
TIMHHOIIEpHOAHAs (DOPMBI
[leproauyeckoil CUCTEMbI XUMHUYECKUX
hnemeHToB /.M. Menneneea. [lepuobl u
rpynnbl. PU3NYECKUN CMBICI
MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U
[PYIIIbI AJIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX

sanep. M3oronsl. DnexkTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UYEK aTOMOB TIepBhIX 20
XMMUYECKHUX JIEMEHTOB [leprnoanueckon

CHCTCMBbI

PackpbIBaTh CMBICII IEPUOIUYECKOTO
3aKOHA.

OnuceIBaTh CTPOCHUE TAOIHIIBI
«IIepnonnueckas cucrema XMMUYECKUX
hiemeHToB /.M. MeHnaeneeBay.
MozaenupoBaTh CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEN U MTOAYPOBHEMN
[IPY IIOMOIIY PUCYHKOB, JJIEKTPOHHBIX
KOH(UTYpaLuil U 3JIEKTPOHHO-
rpaduyeckux Gopmy.

[losicHATH PU3NYECKUI CMBICIT
MOPSAKOBOIO HOMEPA, HOMEPOB eproaa U
IPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMUYECKUE DIIEMEHTBI
MEPBBIX TPEX MEPUOIOB, KAJINW, KaNbUUN U
VX COCIMHEHUS I10 TTOJIOKEHUIO

B [Iepuonuueckon cucreme /.M.
Meneaeena.

OOBICHATH 00IITHE 3aKOHOMEPHOCTH B
M3MEHEHNH CBOMCTB XUMUYECKUX

AIIEMEHTOB (M3MEHEHUE PAJINYCOB aTOMOB,
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JI.11. MenneneeBa. XapakrepucTuka
XAMHUYECKOTO JIEMEHTA

o €ro nojoxxenuto B [leproanyueckoit
cucteme J[.11. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS painyca

PIIEKTPOOTPULIATEIHHOCTH, BaJIEGHTHOCTH) U
X COCIUHEHUN

B Mpeienax MajbIX IEPUOIOB U IIIaBHBIX
[MOJArPYII C Y4ETOM CTPOCHUS UX

ATOMOB;
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ATOMOB XMMUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX
CBOWCTB I10 TPYIIIAM U IIEPUOJIAM.
3nauenue [lepuoauueckoro 3akoHa u
[leproA4eCcKO CUCTEMBl XUMUYECKUX
PIEMEHTOB JIJIs1 Pa3BUTHSI HAYKU U
npaktuku. .. MenzaeneeB — y4yéHbli U
rpaKIaHUH.

XHUMUYECKUMN IKCIIEPUMEHT:
JlemoHCTpanumu:

B3auMoaelcTBrE THAPOKCHIA LIMHKA C
pacTBOpaMU KUCJIOT U LIEJIOYEH.
MoenupoBaHue CTPOCHUS MOJIEKYJI IPU
[MOMOIILIA PUCYHKOB, MOJICJIEH,
DIIEKTPOHHBIX U CTPYKTYPHBIX (HOpPMYII.
Ta6nuna «llepuonnueckas cucrema
XUMHYECKUX DJIEMEHTOB

JI.11. MenneneeBay.

JlaGopaTopHBbIE OIBITHI

O3HaKOMIICHHE ¢ 00pa3IiaMu METAIOB U

'YyacTBOBaTh B COBMECTHOI paboTe B mape
WJIU TPYTITIE.

BricTpanBath pa3BEpHyThIC MUCEMEHHBIEC U
YCTHBIE OTBETHI C OIIOPOH

Ha MHPOPMALUIO U3 yYeOHHUKA U JPYTHX

MCTOYHHUKOB, B TOM YHCJIC I/IHTepHCTa
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HEMCTAJIJIOB

3.2

XUMHUUYECKAS CBA3b.
OKHUCIIATEIBHO-
BOCCTAaHOBUTEJILHBIE

peaKIuu

8

XuMmudeckast cBa3b. KoBajeHTHas
(ToJIsipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIIHLHOCTh XUMUUYECKUX
hiieMeHTOB. MoHHas cBsa3b. CTEIeHb
okuciaeHus1. OKUCINTEIBHO-

BOCCTAHOBHUTCIIbHBIC pCAKIINH. HpOHGCCBI

PackpbIBaTh CMBICII H3y4a€MBbIX IMOHSATHUM.
OrnpenensaTh BUJ XUMUUYECKOU CBS3U B
COCIMHCHHUU.

MonenupoBaTh CTPOEHUE MOJIEKYJI TIPH
[TOMOIIY PUCYHKOB, MOJEIIEH,

AIIEKTPOHHBIX U CTPYKTYPHBIX (hOpMYII.
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OKHUCJIEHUS] 1 BOCCTAHOBJICHHUS.
OKUCIUTENN U BOCCTAHOBUTEIH.
XUMUYECKUHN IKCIIEPUMEHT: U3yUYCHHE
00pa3IloB BEMIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJICUCTBUE

rUAPOKCUJIA IIUHKA C PACTBOPAMHU KHUCIIOT U
11€JI0Y€EH, IPOBEJECHUE OIBITOB,
VJUTFOCTPUPYIOLIUX IPUMEPBI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuy pas3ioKeHus,
COCTMHEHU).

XHUMUYECKUHN IKCIIEPUMEHT:
JlemoHCcTpauuu:

OnbITHl, WILTIOCTPUPYIOIINE PUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu

Pa3NOKEeHUsI, COCAMHEHUS)

M cnonb30BaTh XUMUYECKYIO CUMBOJIMKY
1711 cOCTaBJIeHUs (hOpPMYJT BEIIIECTB,
DIIEKTPOHHOTO OalaHCa PEaKITHiA.
OrnpenensiTe CTETeHb OKUCICHHS] aTOMOB
XUMHUUYECKUX 3JIEMEHTOB 110 (hopMyJiaM U
COCTABJISITh (POPMYJIbI OMHAPHBIX
COCIUHCHMI M0 CTCIICHU OKHMCIICHUS
ATOMOB XMMHUUYECKHUX DJICMEHTOB.
OnpenensiTe OKUCIUTEND U
BOCCTAHOBHTEIIL. PaccTaBiaTh
KO2(UIIMEHTHI B CXeMaX MPOCTHIX
OKHCIIMTEILHO-BOCCTAHOBUTEIBHBIX
peaKIuii METO0M DJIEKTPOHHOTO OanaHca.
HaOntonath XMMUYECKHE OTBITHI IO TUIAHY,
QHAJIM3UPOBATh U JIeJIaTh BBIBO/IBI.
Mcmons3oBate UKT i1 co3manus
MOJIEJIEN, TIOATOTOBKY MPE3EHTALUN,
JTOKJIAJ0B 110 TEME.

BricTpanBaTh pa3BEPHYTHIC MMCbMEHHbBIE U

YCTHBIE OTBETHI C OMIOPON Ha HHPOPMAIIIO
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13 yueOHMKA U IPYTUX

MCTOYHHUKOB, B TOM YHCJIC I/IHTCpHCTa

HToro no pazaeny 15
Pe3epBHOE Bpems 3
OBIIEE YMCJIO YACOB |68
[10 ITPOTPAMME
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9 KIIACC

No

/o

HanmMmenosaunue
pa3aenoB U TEM

y4eOHOro MmpeaMeTa

KomuuecTBO

qacoOB

Coneprxanue oOydeHus

(OCHOBHBIC BUbI ACATCIBHOCTH

00yUarOIINXCs

Pa3z[en 1. BGHIGCTBO N XUMHUYCCKUC PCAKIINHU
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1.1

[ToBTOpEHUE U
yrayOneHrne 3HaHUM
OCHOBHBIX Pa3/iesioB

Kypca 8 Kiacca

[Tepuoanueckuii 3axoH. [lepuonnueckas
CHUCTEMa XMMUUYCCKHUX DJICMECHTOB

J[.11. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEpPHOCTH B U3MEHEHUU CBOMCTB
XAMHUYECKUX JJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, KaJlvsl, KaJbIUs U UX
COCIVMHEHUN B COOTBETCTBUH

C MOJIOXKEHHUEM 3JIEMEHTOB

B [Iepuoauueckont cucreme U CTpOCHUEM
X aTOMOB.

CTpoeHue BENecTBa: BUAbl XUMUUYECKOM
CBSI3U. THUIIBI KPUCTAJUTMYECKUX PELIETOK,
3aBHCHUMOCTDL CBOMCTB BEIlIECTBA OT THUIIA
KPUCTAJUTMYECKOW PEIIETKA U BUIA
XUMHUYECKOU CBSI3H.

Knaccudukanys u HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB. XUMUYECKNE
CBOMCTBA BEIIIECTB, OTHOCSIIUXCS

K pa3JIMYHbIM KJIACCaM HEOPTaHUYECKHUX
COCIMHEHMI, TCHETUYECKasl CBI3b

HCOPIraHNYCCKUX BCHICCTB.

XapakTepu30BaTh XUMUYECKHUE DIIEMEHTHI
[EPBBIX TPEX MEPHUOJIOB, KAIIHS U KAIbIUA
10 UX MOJIOKEHUIO B [Ieprnoanueckon
cucteme /. 1. Mennaeneena.
KiaccuduiupoBath 1 Ha3bIBaTh
HEOPraHUYECKUE BEIIECTBA U3YUEHHBIX
KJIACCOB.

OnuckIBaTh 001IMEe XMMUYECKHUE CBONCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB,
[MOATBEPKAATh CBOMCTBA MPUMEpPaMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUUECKUX
[PEAKLINIA.

OnpenensTe BUJ XUMUYECKOW CBA3U U TUI
KPHUCTAJUIMYECKON PEIIETKU BELIECTBA.
[Iporao3upoBath CBOMCTBA BEUIECTB B
3aBHCUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BEpHYTHIE IMCbMEHHBIE U
[YCTHBIE OTBETHI C OIIOPOM

Ha WHGOPMAITUIO U3 YICOHHKA U

CIIpaBOYHBIX MAaTCpPHUAJIOB, I'PaAMOTHO
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XHUMUYECKUMN IKCIIEPUMEHT: VCIIOJIb30BaTh U3YYEHHBIN ITOHATHHBIN
JleMoHCTpanuu: anmapar Kypca XuMuu

03HAKOMJIEHHE C MOJACIISIMU
KPUCTAJIINYECKUX PEIIETOK
HEOPIaHUYECKUX BEILIECTB — METAJUIOB U
HeMeTaJuoB (rpadura 1 aaMasa),

CJIOHBIX BEIECTB (XJIOpUJIa HATPHS)
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1.2

OCHOBHBIE
3aKOHOMEPHOCTH

XUMHNYCCKUX peaKHI/Iﬁ

Knaccudukanus XMMHYECKUX peaKkLui 1o
pa3IUYHBIM [IPU3HAKAM (TI0 YUCITY U
COCTaBY y4aCTBYIOIIMX B PEAKIINH
BEIIECTB, [0 TEIIIOBOMY 3D dexTy,

M0 U3MEHEHHUIO CTENIEHEN OKHUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB,

0 0OpPaTUMOCTHU, IO YYACTHIO
KaTajau3aTopa). DK30- U SHI0TEPMUYECKUE
pEaKUH, TEPMOXUMHUYECKHUE YPABHEHUS.
[loHATHE O CKOPOCTU XUMUYECKOU
peakuuu. [Tonsitue 06 06paTUMBIX

M HEOOPAaTUMBIX XUMUYECKUX PEAKIIUIX.
[loHsITUE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakusax. [lonstue o karanuse.

[loHsITHE O XUMHUYECKOM PABHOBECHUHU.
DakTopkl, BAUSIOIIUE HA CKOPOCTh
XUMHUYECKOM peaKIK U MOJO0KEHUE
XUMUYECKOTO PABHOBECHSI.

OKHCIINTEIIbHO-BOCCTAHOBUTEILHBIC

PackpblBaTh CMBICIT U3y4aeMbIX MOHATHN U
MIPUMEHSTH ATH MIOHSTHSI TIPY OTIMCAaHUHU
CBOMCTB BEILIECTB U UX MpPEBpAICHUM.
KiaccudumupoBath XUMHUYECKHE PEAKITHH
M0 pa3INYHBIM MpPHU3HAKaM. Y CTAHABIUBATH
3aBUCUMOCTBH CKOPOCTH XMMHUYECKOM
[peaKIuu OT pa3IUYHBIX (PAKTOPOB.
[IporHo3upoBaTh BOZMOKHOCTH
MPOTEKAHUSI XUMUUYECKHUX MTPEBPAIICHHI B
[PA3JIMYHBIX YCIOBUSIX.

Ornpenensitb OKUCIUTENb U
BoccTaHoBUTENL B OBP.

CocCTaBsTh AJEKTPOHHBIN OaaHC
[PEaKIIHH.

[Tpon3BOANTE BEIYUCICHUS TT0 XUMUYECKAM
YPaBHEHUSIM.

'YyacTBOBaTh B COBMECTHOM paboTe B mape
VT TPYIIIIC.

BricTpanBaTh pa3BEPHYTHIE MUCHMEHHBIE

56




peaKiu, SJICKTPOHHBIN OaTaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHOMN
peakuun. CocTaBlieHUE YpaBHEHUI
OKHCIUTEbHO-BOCCTAHOBUTEIBHBIX
pEaKIUi ¢ UCIIOIb30BAHUEM METO/IA
PIIEKTPOHHOTO OajaHca.

XUMHUYECKUHN IKCIIEPUMEHT:
JlemoHCTpauuu:

HccnenoBanre 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOW pEaKIIUU OT BO3JCUCTBUSA
pa3IUYHbIX (PAKTOPOB.

OMNBITHI, WITIOCTPUPYIOIIUE IPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuu
PA3JI0AKEHUSI, COCTUHEHUS ).
Brruucienus:

KOJIMYECTBA BEIIECTBA, 00hEMA U MaCChI
pEareHTOB UJIU MPOIYKTOB 10O

YPaBHEHUSIM XUMUYECKUX PeaKInuil

1 YCTHBIE OTBETHI C OITOPOU

Ha HHpOpMaIMio U3 yueOHHUKA U
CIIPaBOYHBIX MATEPUAJTIOB, TPAMOTHO
VICTIOJIb30BaTh U3YYEHHBIN ITOHATHHBIN

anmnapar Kypca XuMuu
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1.3

BJICKTpOJII/ITI/I‘lCCKaSI
JUCConranms.
XHUMHYECKHE PCaKIHU

B PacTBOpPAX

Teopust AIIEKTPOIUTHYECKOU

U CCOLIMAIMU. DJIEKTPOIUTHI U
HEAJIEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M JuCCOIalii BEIIECTB

C pa3JIMYHBIMU BUJAMU XUMHYECKOM
cBsA3u. Crenenp qucconnanyv. CUIbHbIE U
ciaOble PJIEKTPOIUTHI.

Peakuu noHHOTO OOMeEHa. Y CIIOBUS

PackpbIBaTh CMBICII U3y4aeMbIX ITOHATHM, a
TaKKe CMBICJI TEOPUH

DICKTPOIUTUYECKON JUCCOLUALINY.
OOBICHATH TPUYHUHBI
PIEKTPOIIPOBOJIHOCTH BOJHBIX PACTBOPOB
BEIIECTB, pa3jINyaTh clladble U CUJIbHBIC
PIEKTPOIUTHI.

CocCTaBiIATh YPaBHCHUA JUCCOLMAITNN
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MPOTEKaHUS peaKIUii MOHHOTO OOMEHa,
MOJTHBIC U COKpPAIIEHHBIC HOHHBIC
ypaBHEeHUS peakiuii. CBOMCTBA KUCIOT,
OCHOBAHUM U COJICH B CBETE
MPEACTaBICHUM 00 AIEKTPOJIUTHIECKOMN
nucconuanuu. KauecTBeHHbIE peakiui Ha
oHbl. [TOHATHE O THAPOIN3E COJIECH.
XUMUYECKUMN SKCIIEPUMEHT:
JlemoHcTpanuu:

HccnegoBanue 31€KTPONPOBOHOCTH
PacTBOPOB BEIIECTB, ITpoiiecca
JTMCCOITMAIIN KHUCIIOT, IIeI0UYCH

1 coJicil (BO3MOYKHO MCITOIh30BaHUE
BHJICOMATEPUAIIOB).

OnBITH, WILTIOCTPUPYIOIINE TPU3HAKU
MPOTEKaHUS peaKMii HOHHOTO OOMEeHa
(oOpa3zoBaHue ocajKa, BbIJICJICHUE rasa,
00Opa30BaHUE BOJIBI).

Pacrno3naBaHue HEOPraHMYECKUX BEIIECTB

C IIOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha

KHCJIOT, IIEJI0YEH U COJICH, MOJIHbBIC U
COKpAIEHHbIC NOHHBIE YPABHEHUS
XUMUYCCKUX PEaKIii HOHHOTO 0OMEHa,
KpAaTKUE MOHHBIEC YPABHEHUSI MPOCTHIX
[peaKuuii TUAPOIIN3a COJICH.
XapakTepru3oBaTh 00IINE XUMUYECKUE
CBOICTBA BEILIECTB PA3IMYHBIX KJIACCOB Ha
OCHOBE TEOPUH AJIEKTPOIUTUIECKOU
NTMCCOLIMALINY; TIOATBEPKAATh CBOMCTBA
[IpUMEpPaMU MOJIEKYJIIPHBIX U HOHHBIX
YPABHEHH XUMUYECKUX PEAKLIHHM.
PemaTe 3KkcriepuMEHTAIBHBIE 3aa4U 10
TEME.
[1anupoBaTh U  OCYLIECTBISATH HA
MPAKTUKE XUMHUUYECKUE

DKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUSI,
NeNlaTh BBIBOJIBI 110 PE3YJIbTaTaM
PKCIIEPUMEHTA MPHU MTPOBEICHUN

J1a60paTopH51x OIIBITOB U NPAKTHUYCCKUX

pabor.
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VOHBI.
JTaGopaTOpHBIN OMBIT:

3y4eHne mpu3HaKOB MPOTCKAHUS
peakIuu HOHHOTO OOMEHAa B pacTBOpPax

DIIEKTPOJIUTOB (C 00pa30BaHUEM OCAJIKa,

[IpakTrueckas pabora:

BBIZICJIICHHUCM I'a3a, O6pa30BaHI/IGM BOIII:I).

CremoBath paBUiaM 0€30MMacHON PabOThI
B 1a00paTOPUU TIPH UCTIOTH30BAHUH
XHUMHAYECKOM TOCY/IbI U 000PYI0BaHUS.
[TpOBOAWTH BEIYMCIICHUS 10 XUMHYECKAM
YPaBHCHHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. PemeHne 3KCIEpUMEHTANIBHBIX 33124
110 TEME.
Brrancienus:

MO0 YPaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

B IIape€ WJIM TPYyIIIE.

BricTpanBaTh pa3BEpHYThIE TUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMAIIHIO U3 Y4eOHHUKA U APYTUX
MCTOYHUKOB UH(POPMAIINH, B TOM YHUCIIE

NuTepHera

Wroro o pazneny

17

Pa3z[en 2. Hemeramnnl 1 ux COCIUHCHU A

61




2.1

OO0mas
XapaKTepUCTHUKA
XUMHYECKHUX
hiemeHToB VIIA-
CPYIIIIHIL.

["anoreHbl

OO611as XapaKTeprUCTHUKa TaJIOTE€HOB.
OCcoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHBIE CTETICHNU OKUCIICHHUS.
Ctpoenue u pu3NIECKHe CBOMCTBA
MPOCTHIX BEIIIECTB — raJIOr€HOB.
XUMHUUYECKHE CBOMCTBA Ha IPUMEPE XJI0pa
(B3aMMOJICMCTBHE C METAJNIAMHU,
HEeMeTaJJIaMH, IeJI0YaMu ).
XnopoBojiopoa. CossiHast KUCIOTA,
XAMHUYECKUE CBOMCTBA, MOJIYYCHHUE,
rpuMeHeHue. JlencTBue xjaopa u
XJIOPOBOJOPO/Ia HA OPraHU3M YEJIOBEKA.
Baxueimme XJ10puabl 1 UX HAX0XKICHUE B
MpUpOJIC.

XUMHUUECKUI HKCIIEPUMEHT:
JlemoHCTpanumu:

OMBITHI, OTpaXxarolue Gu3nIecKue u
XUMHYCCKHE CBOMCTBA raJIOTCHOB U X

coeIMHEeHUM (BO3MOYKHO UCTIOJIH30BaHUE

OO0BSACHATH 0011IME 3aKOHOMEPHOCTH

B MI3MCHEHHNH CBOMCTB HEMETAJUIOB B X
COCAMHEHUHN B Mpeiesiax MaJIbIX MeprUo0B
1 TJIaBHBIX noArpymn [lepuoanyeckon
CHUCTEMbI XUMUUECKUX IJIEMEHTOB C YUETOM
CTPOEHUS UX aTOMOB.

XapakTepuzoBaTh (pU3NUECKUE U
XMMHUYECKUE CBOMCTBA MPOCTHIX BEUIESCTB
rajoreHoB (Ha MpUMeEpe XJIopa) U
CJIO’KHBIX BEILIECTB (XJIOPOBOIOPO/IA,
XJIOpHJIa HATPHS ), CITOCOOBI UX TTOTYUYSHUS,
MPUMEHEHUE U 3HAUYCHUE B IPUPOJIE U
PKM3HH YCIJIOBEKA.

OnpenensaTh XJI0pUA-UOHBI B paCTBOPE.
[[naHrpoBaTh M OCYIIECTBIISATH Ha
MPAKTUKE XUMUYECKHUE

DKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUSI,

JEJIaTh BBIBOJbI 110 pE3YyJIbTaTaM
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BHJICOMATEPUAJIOB).

O3HakoMJIeHHE ¢ 00pa3liaMu XJIOPUI0B
(raJloreHuI0B).

JTaGopaTOpHBIN OMBIT:

3yueHune CBOMCTB COJISTHOU KUCIIOTHI.
[IpoBeneHNe KAYECTBEHHBIX PEaKIUil Ha
XJIOPUJI-UOHBI.

[IpakTrdeckas padbota

No 2: TlosryueHne ConsiHOM KUCIIOTHI,
M3yYEHHUE €€ CBOWCTB.

Brruucnenus:

M0 YpaBHEHUSAM XUMUYECKUX PEaKIIUH,

CCJIM OINH U3 PCAIrCHTOB J1dH B M30BITKE

AKCIIEPUMEHTA MIPH MIPOBEICHUHU
MabOPaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CnenoBaTh npaBuiIaM 0€30MMacCHON pabOThI
B 1abopaTopuu

[IPU WCMIOJIb30BAHUN XHMHYECKOH MOCYIbI
1 000pyOBaHUSI.

BricTpanBath pa3BEpHyThIE TUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM

Ha WHGOPMAITUIO U3 YUYCeOHHUKA U
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
MICTIOJIb30BaTh U3YYEHHBIN MTOHATHIHBIN

armnapar Kypca XUMuu
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2.2

OO0mas
XapaKTEPUCTHKA
XUMHUYECKUX
PIIEMEHTOB
VIA-rpynnel. Cepa u

e€ CoOeJUHEHUS

OO6m1as xapakTeprucTuKa 31eMeHToB VIA-
rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTEIIEHU

OKHCIICHUSI.

Ctpoenue u pu3NIECKHe CBOMCTBA
[IPOCTBIX BEIIECTB — KUCIOPOJIA U CEPBI.
AJITIOTPOITHBIE MOJU(DUKALIMY KUCIOPOIa U
cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBonopoJ, cTpoeHue, GU3NYeCcKue u
XAMHUYECKUE CBOMCTRA.

OKcuIbl cepbl KaK MPEACTABUTENH
KHCJIOTHBIX OKCHJIOB.

CepHas kuciota, Gu3ndeckue u

XUMHUYECKHE CBOMCTBA (00IIHe KaK

OO0BsACHATH 0011IME 3aKOHOMEPHOCTH B
M3MCHCHUH CBOMCTB 3JIEMEHTOB
VIA-Tpynnsl 1 ©X COEAUHEHUN ¢ YYETOM
CTPOCHHUS UX aTOMOB.

XapakTepru3oBaTh GU3HUECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTOIO BEIIECTBA
cepsl U e€ COeTMHEeHUH (CepoBOIOpO/Ia,
OKCHJIOB CEpbl, CEpHON KUCIIOTHI,
cyJb(haToB), CIIOCOOBI UX MOTYUYEHUS,
PUMEHEHUE W 3HAUCHUEC

B IIPUPOJIE U KU3HU YenoBeka. OnpeaensTh
HaJU4Ke Cylb(paT-uOHOB B PaCTBOPE.

OOBACHATH CYIIHOCTb 3KOJIOTHYCCKUX
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MPECTABUTEIISI KJIacca KUCIOT U
cnenupuyeckre). XMuMUYECKHE PeaKilvi,
TexaIue B OCHOBE MPOMBIIIICHHOTO
crioco0a MoJy4yeHus: CEpPHON KUCITOTHI.
[Ipumenenue. Conu cepHOIl KUCIIOTHI,
KaueCTBEHHAs pEeaKIUs Ha CyJIb(aT-uoH.
HaxoxaeHue cepbl 1 €€ COeIMHEHUN B
Mpupoie. XUMUYECKOE 3arpsI3HCHHE
OKPYKaIOUIEN CpelIbl COCTUHEHUSAMU

cepbl (KUCTIOTHBIE JOXKIH, 3arps3HEHUE
BO3/yXa U BOJOEMOB), CIIOCOOBI €ro
Mpe0TBPAIICHUS.

XUMUYECKUHN SKCIIEPUMEHT:
JlemoHcTpanuu:

O3HaKOMIICHHE ¢ 00pa3IiamMu Cephl U ¢
COCTMHEHUAMU (BO3MOXKHO UCITOIb30BaHUE
BHJICOMATEPUAIIOB).

Habmoienue npoiecca o0yrianBaHUs
caxapa noJi J1eiCTBUEM

KOHUEHTPUPOBAHHOW CEPHOU KHUCIIOTBHI.

npo6JieM, CBSI3aHHBIX ¢ epepaboTKOM
COCJIMHEHUN CEpHI.

[[naHrpoBaTh U OCYLIECTBIISATH Ha
MPAKTUKE XUMUUYECKUE

DKCIIEPUMEHTHI, IIPOBOIUTH HAOIIOICHUS,
neaTh BHIBOJIBI IO pe3yJibTaTam
PKCIIEpUMEHTA.

CrietoBath nmpaBujaM 0€30MMacHOM pabOThI
B 1a00OpaTopuun

MPY UCTI0JIb30BAaHUM XMMHUUYECKOMN MOCYIbI
1 000pyI0BaHUS.

[Tpou3BOANTE BEIYUCIICHUS 110 XUMUYECKUM
YPaBHEHUSIM.

Mcnonb30BaTh MPU BBHIMOJHEHUH YIEOHBIX
3aJIaHUil TEKCThl yueOHUKA, CIIPAaBOYHBIC
Matepualbl ([lepuonuueckyro cucremy
XUMHUYECCKHUX dJIEMEHTOB [[. M.
MenneneeBa, TaOIUILy paCTBOPUMOCTH
KHCJIOT, OCHOBAHMH U COJICH B BOJIEC,

PIEKTPOXUMUYECKUH Psii HAIPSKEHU I
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JlaGopatopHble onbIThl: M3yueHue
XMMHUUYECKUX CBOMCTB pa30aBiIeHHON
CEpPHON KHUCIIOTHI.

[IpoBeneHNE KAUECTBEHHOM peakluy Ha
cynb(dar-noH u HabIOICHHE TPU3HAKA €€

IIPOTCKAHUA

METaJIJIOB).

M crionp30BaTh NP BHIMIOJTHEHUN YUEOHBIX
3aJlaHui ¥ B MPOIIECCEe UCCIIE0BATEIBCKOM
NEeATEeILHOCTH HAYYHO-TIOMYJIIPHYIO
ITUTEPATypPy XUMUYECKOTO COICPKAHUS,
CIIPaBOYHBIC

MaTepHaiibl, pecypcbl MHTEepHETa
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2.3

OO01mas
XapaKTEepUCTHUKA
XUMUYIECKUAX
AIIEMEHTOB
VA-rpynmsl.

A30T, pocdop u ux

COCIMHCHUA

OO6m1as xapakTepUucTUKa 31eMEHTOB VA-
rpynibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTETICHU

OKHUCJICHUS.

A30T, pacripoCTpaHEHUE B IPUPOJIE,
(r3nYecKue U XUMHYECKHE CBOMCTBA.
KpyroBopoT a30ta B IpUpOJE.

AMMHaK, ero (GU3nYecKue 1 XUMHUIECKUE
CBOMCTBA, MOJyYCHUE U TPUMEHEHHUE.
Conu amMmmoHust, UX GU3HUECKHUE U
XUMHUYECKUE CBOMCTBA, MIPUMEHEHHE.
KauecTBeHHas peakiysi Ha MOHbI aMMOHMUSI.
A30THasi KMCJIOTa, €€ MOoJy4YeHue,
(bu3nyecKre 1 XMMUYECKUE CBONCTBA
(oOrmue Kak mpecTaBuTeNs Kiacca
KHUCJIOT U crieniupuyeckue).
crionb30BaHME HUTPATOB U COJIEH
AMMOHHSI B KQU€CTBE MUHEPAJIbHBIX
yaoOpeHuil. XMMUYECKOe 3arpsi3HEHHE

OKpY’KaIoIIel Cpebl COSMHEHUSMH a30Ta

OOBACHATH 001ITME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUM C Y4ETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh PU3NYECKUE U
XUMUYCCKHIE CBOMCTBA MTPOCTHIX BEIIECTB
azota 1 pocdopa u UX COSTUHECHHI
(amMmMHakKa, coyiell aMMOHUs, a30THOU
KHCJIOTHI, HUTPaTOB, okcuia pocdopa (V) u
bocdopHoit kucnoThl, hocdaToB), CrIOCOObI
WX ITOJTy4YEHUS, TPUMCHEHUE U 3HAUCHHUE B
NpPUPOJAE U KU3HU ueroBeka. Onpenensitb
MOHBI aMMOHUS U (ochat- HOHBI B
[pacTBope.

OOBICHATDH CYIIHOCTh IKOJIOTHIECKUX
Mpo0sieM, CBI3aHHBIX C HAXO0XKICHUEM
coeauHeHu azota u docdopa

B OKpYy»Karouieu cpeae. [lnanuposats u
OCYIIECTBJISITh HA IPAKTUKE XUMUYECKUE

OKCIICPUMCHTBI, IPOBOAUTH Ha6J'IIOI[eHI/I$I,
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(KI/ICJ'IOTHI)IC A0XOU, 3arpsA3HCHUC BO3AyXa, JICJ1aTh BbIBOJLI 110 pE3yJIbTaTaM

MOYBEI 1 BOJOEMOB). AKCIIEPUMEHTA TIPH ITPOBEICHUN
dochop, ammoTporHbIe MOAUPUKAITAN mabopaTOPHBIX OTIBITOB M MPAKTUIECKON
docdopa, husnveckrne 1 XUMHUICCKUE paboTHI.

cBoiictBa. Oxcun hocdopa (V) u CrnenoBaTh MpaBHiIaM 0€30T1acHOM
bocdopHas kucnora, Gu3nIEecKue u paboThI B 1a0OpaTOpUH
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XAMHUYECKUE CBOMCTBA, OJYYCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBe
MUHEPATbHBIX YI0OpEHUH.

XUMHUYECKUIN IKCIIEPUMEHT:
JlemoHCTpanuu:

O3HakoMIIeHHE C (PU3NUECKUMU
cBoiicTBaMu a3ota, hocdopa

U UX COEMHEHUMN (BO3MOKHO
MCITOJIb30BAaHUE BUIEOMATEPUATIOB).
O3HakoMIIeHHE ¢ 00pa3IiaMu a30THBIX U
bochopHbIX yI10OpeHHil.

[lonyyenue, cobupanue, pacrio3HaBaHUe U
M3yYEHUE CBOMCTB AMMHAKa.
B3anmoielicTBUE KOHIIEHTPUPOBAHHOM
A30THOW KUCJIOTHI C MEJbIO (BO3MOKHO
MCITOJIb30BAHUE BUIEOMATEPUATIOB).
JTaGopatopusbie onbIThl: [IpoBeneHue
KaueCTBEHHBIX PEAKIIU HA HOH aMMOHUS U
dbochar-voH, U U3ydeHHE TPU3HAKOB UX

npotekanus. [Ipaktuueckas pabota

[PU UCIIOJIb30BAaHUU XUMHUYECKOUN MOCY/IbI
1 000pyT0BaHUS.

[Tpon3BOAUTE BEIYUCIICHUS 110 XUMUYECKUM
YPaBHEHUSIM.

Mcnonb30BaTh MPpHU BBHITTOJIHEHUH YISOHBIX
3aJlaHUN TEKCThl ydeOHUKA, CIIPABOYHbIC
MaTepuaibl (IEPUOANIECKYIO CUCTEMY
XUMHYECKHUX 3emeHToB 1. W.
MenneneeBa, TaOJIMIy pAaCTBOPUMOCTH
KHCJIOT, OCHOBAHMI U COJICH B BOJIC,
PIEKTPOXUMUYECKUH Psii HAIPSKEHU I

METaJIJIOB)
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No 3: TlosryyeHne aMMuaka, U3y4eHHUE €ro
CBOWICTB.
Brruucienus:

MO0 YPaBHCHUAM XUMHUUYCCKUX peaKHI/Iﬁ
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2.4

OO01mas
XapaKTepUCTHKA
XUMHUYECKUX
PIIEMEHTOB

[V A-rpynrsi.
Yraepoa u
KPEMHHUM, U UX

COCIMHCHUA

O6m1as xapakrtepucTuka nemMeHToB [VA-
rpynibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTETICHU

OKHCIICHUSI.

Yriepoa, aluioTpoIHbIe MOAU(PUKALIAH,
pacrpocTpaHeHue B MpUpoje, GU3nIecKue
1 XUMHAYECKUE CBOWCTBA.

Ancopbuus. KpyroBoport yriaepoja B
MPUPOJIE.

Oxcunpl yriepoaa, ux Gu3nuecKue u
XUMHYECKHUE CBOMCTBA, JICHCTBUEC

Ha YKUBbIC OPTAHU3MBbI, TTOJTYYCHHUE U
MpUMeHEHHEe. DKOJIOTUYECKHUE MPOOIEMBI,
CBsI3aHHbIC ¢ OKcuaoM yriepona (IV),
TUI0Te3a T100aTbHOTO TOTETUICHUS
KJIMMaTa, TapHUKOBBINA d(PQEKT.
YTOJbHAs KUCIIOTA U €€ COJIU, UX
(br3HYecKue 1 XUMUYECKHE CBOMCTBA,
MOJIy4YeHUE U MPUMEHEHHE.

KauecTBeHHas peakiuus Ha KapOoHAaT-

OOBACHATH 001ITME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB JIEMEHTOB
[VA-rpynmsl 1 iX COEIUHEHUN ¢ YYETOM
CTPOEHHUS UX aTOMOB.

XapakTepru3oBaTh (HU3HUECKUE U
XUMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB
YTIEPOJa U KPEMHUS U UX COCUHEHUN
(OKCHZIOB yIiIepo/ia, yroJIbHOW KHCIIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHUEBOU KUCIIOTbI, CUJTUKATOB),
CIIOCOOBI MX MOJIyYeHUS, IPUMEHEHHUE U
3HAUYECHHE B MPUPOJIE U )KU3HU YEJIOBEKA.
OOBACHATH MPUUUHHO-CIIEICTBEHHYIO
CBA3b: CTPOCHHUE BEILIECTBA — CBOWCTBA
— NPUMEHEHHUE — Ha TpUMEpax
COCIMHEHUH YIJIEPOJa U KPEMHHUS.
OnpenensiTb KapOOHAT- U CUJIMKAT-UOHBI B
[pacTBope.

OOBICHATH CYIIHOCTh IKOJIOTHYECKUX

np06neM, CBJA3aHHBIX C HAXOXICHHUCM
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WoHbI. Vcrnonp30BaHne KapOOHATOB

B OBITY, MEAWIIMHE, IPOMBIIIICHHOCTH U
CEIILCKOM XO3SICTBE.

[TepBOHAYAIBHBIC TOHATHUS

00 OpraHUYECKUX BEIIECTBAX KaK

0 COCOIMHCHUAX YIJICpOoda (MeTaH, OTaH,

YTJIEKHCIIOTO Ta3a B OKPYXKaIIIeH cpejie.
[TonTBep:k1aTh 0COOEHHOCTH COCTaBa
OpPTaHMYECKHX BELIECTB MPHUMEPAMHU
MPOCTHIX COCAMHEHUH (METaH, ITaH,
ATUJICH, allETHJICH, STAHOJI, TIIUIEPHH,
YKCYCHAasi KHCJIOTa), B3aMOCBSI3b

HEOPraHUYECKUX COCAMHEHUN yriiepoja u
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ATUJIEH, alleTUJIEH, 3TaHOJ, TIIULEPHH,
YKCYCHasl KUCIIOTa).

[ [prpoaHBIE HCTOYHUKH YTIIEBOIOPOIOB
(Yyrosb, IpUPOAHBIN ra3, He(Th), MPOTYKTHI
uX nepepaboTku (OEH3UH), UX POJib B OBITY
Y TIPOMBIIIEHHOCTH.

[TonsiTve 0 OMOJIOTUYECKU BaXKHBIX
BELIECTBAX: XKHUPax, OeyKax, yrieBojax — u
WX POJIA B )KU3HU YEJIOBEKA.
MatepuaibHOE €IMHCTBO OPTaHUYECKUX U
HEOPTraHUYECKUX COCTMHEHUH.

KpeMHuii, ero pusndyeckrne 1 XUMHUYECKUE
CBOMCTBA, NIOJIyY€HHE U IPUMEHEHUE.
Coeaunenust kpeMHus B npupoje. Oomue
Mpe/ICTaBICHUS

00 okcuae kpemuus (IV) u kpemHueBoit
KHCIIOTE.

CuIMKaThl, UX UCIOJIb30BAaHUE B OBITY,
MEULMHE, TPOMBIIIIEHHOCTH.

BaxHenmme CTpOUTENbHBIE MAaTEPUAIIBL:

OpTraHUYECKUX BEITICCTR.
OnuckIBaTh POJb OCIKOB, )KUPOB U
YTJIEBOJOB B (DYHKIIMOHUPOBAHUH YKHBBIX
OpraHU3MOB, COCTaB IPUPOTHBIX
MCTOYHUKOB YTJIEBOJIOPOJIOB, UX POJIh

B OBITY ¥ TIPOMBIIIJICHHOCTH.

[1poBOIUTH BHIYUCIICHHUS 110 YPAaBHEHUSIM
XUMUYECKUX PEaKIIHi.

[InanupOBaTh M OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKHE

DKCIIEPUMEHTHI, IIPOBOANTH HAOIIOICHNS,
NenaTh BBIBOJIBI 10 PE3yJIbTaTaM
HKCIIEPUMEHTA TP MPOBEJICHUHU
MTaGOpPaTOPHBIX OMBITOB U MPAKTHYECKHUX
paboT.

CreoBath npaBuaM 0€30MacHOM pabOThI
B 1a00paTopuu

P UCTIOIb30BAHUH XUMUYECKON TTOCY/IBI
1 000pyI0BaHUS.

Vcrionb30BaTh MpH BBHIOJTHEHUH Y4€OHBIX

/3




KepaMUKa, CTEKJIO, IIEMEHT, OETOH,
kene300eToH. [Ipo6iembr 6e30macHOTO
MCITOJIb30BAHUS CTPOUTEIBHBIX
MaTepUaJioB B MOBCEIHEBHOM KU3HHU.
XUMHUYECKUIN IKCIIEPUMEHT:
JlemoHCTpanuu:

Moien KpUCTAINTMYECKUX PEIIETOK

3aJlaHUN TEKCThl YdeOHUKA, CIIPABOYHbBIC
Matepuaisl (Ilepuoanueckyro cucremy
XUMHUYECKHUX 3emeHToB 1. U.
MenneneeBa, TaOJIMUIy PACTBOPUMOCTH
KHCJIOT, OCHOBAaHMI M COJIEH B BOJE,
PIEKTPOXUMUYECKUN Psifi

HaIpsHKEHUI METAIIOB)
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anmasa, rpadura, QyepeHa.
(O3HAaKOMIIEHHE C MIPOLIECCOM AJICOPOIIUU
PaCTBOPEHHBIX BEILIECTB

AKTUBUPOBAHHBIM YIJIEM U YCTPOHUCTBOM
MPOTUBOTra3a.

O3HaKOMJIEHHE C TPOAYKIIUEN CUITUKATHOU
MpOMBIILUICHHOCTH (Buneomarepuarsi:
CHJIMKATHAs! TPOMBIIIUIEHHOCTB ).

Moenu MOJIEKYJI OPTaHUYECKUX BEILIECTB.
JlaGopaTopHBIi OTIBIT:

[Tonyuenue, coOupanue, paclio3HaBaHUE U
M3y4EeHUE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeneHNE KAYECTBEHHBIX PEAKIUI Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YYCHUE
MPU3HAKOB UX MpoTekanus. [IpakTuueckue
pPabOTHI:

Ne 4. [TosryueHue yriekucaoro rasa,
M3y4YEHUE €T0 CBOMCTB.

No 5. PemieHue sKkCriepuMEHTAIBHBIX 3a/1a4

o TeMe «Baxueie HeMeTauibl U X

)




COEIVUHEHUS
Brruncienus:

IO YPaBHCHUAM XUMHYCCKUX peaKquI

Htoro no paszuey
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Paznen 3. MeTajuiel 1 UX COeTMHEHUSA

3.1

OO01me cBoMCTBa

MCTaJIJIOB

4

OO6111ast XapaKTepUCTHUKAa XUMUYECKUX
AIIEMEHTOB — METAJJIOB HA OCHOBAHUH HX
rojoxxeHus B [lepuoanueckont cucreme
XUMHAYECKUX 3JIEMEHTOB

JI.11. MenaeneeBa u CTpPOCHUSI aTOMOB.
Ctpoenue MeTauioB. Mertaiuinueckas
CBSI3b U METaJUINYECKas
KpUCTAJIINYECKasl peLIETKA.
DIIEKTPOXUMHUUECKUIN PSIJT HAMTPSYKEHUIM
MeTaJI0B. DUBHUECKUE U XUMUUECKUE
cBOMCTBa MeTasuioB. O01IKe crnocoOb!
noyueHust metauioB. [loHsTHE

0 KOPPO3UH METAJIOB, OCHOBHBIE CLIOCOOBI
3AIUTHI UX OT KOPPO3UHU.

CmuiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN,
OpoH32a) U UX MPUMEHEHHUE B OBITY U
[IPOMBIIILICHHOCTH.

XUMUYECKUM IKCIIEPUMEHT:

JlemoHCTpanumu:

PackpbIBaTh CMBICT U3y4aE€MbIX MOHATUN U
MPUMEHSTH ATU MOHSITHS MPU ONTUCAHUU
CBOMCTB BELIECTB U UX MPEBPAILCHUN.
OOBICHATH 00IIIE 3aKOHOMEPHOCTH B
M3MCHCHUH CBOMCTB 3JICMEHTOB- METAJIOB
1 UX COCAUHEHUHN C YIETOM CTPOCHUS MX
ATOMOB.

XapaKkTepru30BaTh CTPOCHUE METAILIOB,
oO1mue pU3NIeCKue U XUMUUCCKHE
CBOICTBA METAJIJIOB.

XapakTepu3oBaTh O0IINE CIIOCOOBI
MOJIYYCHUS] METAJIOB.

OnuceIBaTh CIIOCOOBI 3AIIUTH METAJIOB OT
KOPPO3HH.

CrnenoBaTh mpaBmiiaM 0€301acHON pabOThI
B J1a00paTOPHU MPH UCIIOIB30BaHUU
XUMHUYECKOM MOCYAbl U 000PYI0BAHUS.
[Ipou3BOANTH BBIUUCICHUS

M0 YpaBHEHUSM XMMUYECKHUX PEaKluid,
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OOpa3Iel METAIUIOB | CILIaBOB. M3ydueHue
PE3yNhTaTOB KOPPO3UU METAIIOB
(BO3MOKHO HCITOJIB30BAaHUE
BHJICOMATEPHUAIIOB).

JlaGopaTopHbIE OMBITHI:

O3HakoMJIeHHE ¢ 00pa3liaMu METaJIJIOB U

CILJIaBOB, UX (DU3UYECKUMHU CBOMCTBAMH.

€CJIM OJIMH U3 PEareHTOB CONECPKUT
[PUMECH.

'YyacTBOBaTh B COBMECTHOM paboTe B mape
WJIU TPYTIIE.

M crionb30BaTh NP BHITOIHEHUT

y‘IG6HBIX SaIIaHI/Iﬁ TCKCTHI y‘IG6HI/IKa,
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Brruncienus:
110 YpaBHEHUAM XUMHUUYECKUX PEAKIIHHA,
€CIIM OJIMH U3 PEareHTOB COAEPKUT

PUMECHU

cripaBouHble MaTepuaisl (Ilepuoanueckyro
cCUCTeMY XUMHUUYeckux 3yemeHToB Jl. U.
MenpeneeBa, TaOIUILy PaCTBOPHUMOCTH
KHCJIOT, OCHOBAHUM U COJICH B BOJE,
PIEKTPOXUMHUYECKUN PsiT

HaIPsHKEHUI METAIIOB)
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3.2

Baxuelimmne MeTauIb

N NX COCAUHCHUA

16

[[{enouHbIE METAJUIBI: TIOJIOKEHUE

B [lepnoanueckoi cucteMe XUMUYECKUX
ninemeHToB .M. MenneneeBa, CTpoeHHE UX
ATOMOB, HAX0XKJICHUE B IPUPOJE.
du3nyecKre U XUMUYECKHe CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKcuabl 1
TUAPOKCUIBI HATPUS U KAWL,
[[puMeHeHUE MIETOYHBIX METAJIJIOB U UX
COCIMHCHUU.

[[{emouyHO3EeMETBbHBIE METAJIIIBI MATHUIA U
KaJbLUK: TOJ0XKEeHUE B [leprnognueckoi
CUCTEME XUMHUYECKHUX DJIEMEHTOB

/.. MenneneeBa, CTpPOEHHE UX aTOMOB,
HaXO0XJIeHUE B pupojie. Puznueckue u
XHUMHUYECCKHE CBOMCTBA MarHus
KaJabplusa. BakHenmue coequHeHNs
KaJIbITUS (OKCUT, TUAPOKCHUJ, COJIN).
PKECTKOCTE BOJBI M CIIOCOOEI €8
YCTpaHEHHUS.

ANIOMUHUIN: TIOJIOKEHUE

B [Ilepuoanuecko cucTeMe XUMUYECKUX

OOBsCHITH 001IME 3aKOHOMEPHOCTH B
M3MEHCHUH CBOMCTB DJICMEHTOB-
METaJUIOB U UX COCUHEHUH B IpyMIax ¢
Y4ETOM CTPOECHUS UX aTOMOB.
XapakTtepru3oBaTh GU3NUECKHUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB
METaJUIOB U UX COCTUHEHUH (OKCHIOB,
TUAPOKCHUIIOB, COJICH), CITOCOOBI UX
MOJIy4eHUs], IPUMEHEHUE U 3HAaUCHHE

B IIPUPO/IE U )KU3HU YEITOBEKA.

'Y craHaBIMBaTh MPUYUHHO- CIEACTBEHHYIO
CBsI3b. CTPOCHHE BEIIECTBa — CBOWCTBA —
MpUMEHEHNE — Ha IPUMepax U3ydaeMbIX
BEIIECTB.

Pacro3HaBaTh C MTOMOIIBIO KA9€CTBEHHBIX
peaKIMii HOHBI METAJIJIOB: MarHus,
KaJIbLIMS, aIFOMUHMS, LIMHKA, sxene3a (1) u
xenesa (111), menu (11).

JlokaspiBaTh aM(pOTEPHBII XapakTep
OKCHUJIOB Y TUAPOKCHIOB aJTFOMUHUS U

IIHKA.
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nsnemeHToB /.. MenaeneeBa, ctpoeHue
aTOMa, HAaXOXKJICHUE B IPUPOJIE.
DU3NYECKHE U XUMUYECKHUE CBOMCTBA
amfoMuHMSI. AM(OTEpHbIE CBOMCTBA
OKCH/JIa ¥ TUAPOKCUIA ATFOMUHUSL.
"Keneso: nonoxenune B [lepuonnueckon
CUCTEME XHUMHUYECKUX DIIEMEHTOB

JI.11. MeneneeBa, CTpOEHHUE aTOMa,
HaxoIeHue B rpupojae. dusnyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUpl,
ruApokcubl u conu xenesa (II) u xxenesa
(IIT), ux coctaB, CBOWCTBA U MOJTYYEHHE.
XUMUYECKUHN IKCIIEPUMEHT:
JlemoHcTpanuu:

OcoOEeHHOCTH B3aMMOICHCTBHSI OKCHJIA
KaJIBITUSI U HATPHUS C BOJIOM (BO3MOXKHO
MCIIOJIb30BaHUE BUJICOMATEPUAIIOB).
OxkpallMBaHue IJIaMEHU HOHAMU HATPUs,
KaJIUS M KaJIbIKs (BO3MOYKHO

HMCIIOJIb30BaHHC BI/IIICOMaTepI/IaJ'IOB)

[[maHupoBaTh U OCYIIECTBIIATH HA
[IPaKTUKE XUMHUYECKHUE

AKCIIEPUMEHTBI, IPOBOAUTH HAOIIOICHHUS,
nenaTh BBIBOJIBI IO PE3YJIBTATAM
HKCIIEPUMEHTA IIPU IPOBEACHUN
TabOpPaTOPHBIX ONBITOB U MPAKTUYECKHUX
pabor.

CnenoBaTh npaBuiiaM 0€3011acHOM paboOThI
B 1a00paTopuu

IIPU MCIOJIb30BAHUHM XUMHUYECKON MTOCY/IbI
1 000pYAOBaHUS.

[Ipou3BOANTH BBIUKCICHUS IO XUMUYECKUM
YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe B mape
WJIU TPYTIIIE.

BricTpauBaTh pa3BEPHYTHIE IMCHBMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM

Ha WHGOPMAITUIO U3 YICOHHUKA U
CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO

MCIIOJIb30BaTh N3y4YE€HHBIA IOHATUNHBIN
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cciaenoBanue CBOMCTB KECTKOM BOJBI.
[Ipouiecc ropeHus xkesne3a B KUCIOPOIe
(BO3MOYKHO HCIIOJIb30BaHNE
BHJICOMATEPHUAIIOB).

JlaGopaTopHbIE OMBITHI:

[IpoBeeHNE KaU€CTBEHHBIX PEAKIINI Ha

MOHBI (MarHus, KaubIlysl, aJFOMUHUSI,

anmnapar Kypca XUMHUH
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nuHKa, xxenesa (1) u xenesa (III), meau
(IT), onucanue NMpU3HAKOB MX
MPOTEKAHMUSI.

VccnenoBanue aM(pOTEpPHBIX CBONCTB
TUJIPOKCHUAA ATIOMUHUS U THIPOKCHUAA
[IMHKA.

[IpakTH4ecKue pabOThI:

Ne 6. JKEcTKOCTh BOJIBI M1 METOJIBI €€
YCTpaHEHHUs.

No 7. Pellienre 3KkCIEpUMEHTAIbHBIX 33124
Mo TeMe «Ba)kHeHIe MeTalyibl ¥ UX
COCITMHCHUS.

Breraucienusi:

M0 YpaBHEHUSAM XUMHUYECKUX PEaKIIUH,
CCJIM OJIMH M3 PEarcHTOB JaH B N30BITKE
WU COJICPKUT MPUMECH;

MacCCOBOM JIOJIM BbIXOJa MPOYKTa

peakiuu

Wroro no pazneny 20

Paznien 4. Xumusd u okpyskaroiasi cpeia
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4.1

XUMUS 1

OKpYy’Karomias cpeza

BemiecTBa u MaTepuaibl B IOBCEIHEBHOU
PKHU3HU dejioBeka. be3omacHoe
HMCITI0JIb30BaHHE BEIIECTB U XUMHYECKUX
peakuuii B ObITy. IlepBast momoliup npu
XAMHUYECKUX 05KOTaX U OTPABJICHUSIX.
XUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH

cpeabl (peaenbHas JomycTuMast

XapakTepru30BaTh POJIb XUMHUH

B pa3UYHBIX cepax IesTeTbHOCTH
JTI0J1eH, OCHOBHBIC BEIICCTBA U MaTCPHAIBI,
MPUMEHSEMBIE B )KHU3HU COBPEMEHHOTO
YEIIOBEKA.

OOBSACHSITH YCIIOBHS OE3011aCHOTO

HMCIIOJIB30BaHUA BEIICCTB U XUMHNUYCCKUX
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KOHIEHTpALUS BEWECTB. POb XuMHm B
PEIICHUH SKOJIOTUYECKHUX MTPOOIeM.
XUMHYECKUIN IKCIIEPUMEHT:
JlemoHCcTpanuu:

M3yuenue oOpasiioB MaTepuasioB
(cTexo, CIIaBbl METAIJIOB, TOJIMMEPHbIE

MaTepHabl)

peakuuii B OBITY.

AHaIM3UpOBaTh U KPUTUUYECKU OLICHUBATH
MHGOPMAIIUIO O BIUSHUU
MPOMBIIUIEHHOCTH, CEJIbCKOT0 XO35ICTBA,
TPaHCIIOPTA U JIp. HA COCTOSTHUE
OKPYKaIOIIEH CPEIbL.

'YMEeTh OKa3pIBaTh NEPBYIO OMOLIb

[IPU XUMHYECKUX 0’KOraX U OTPABJICHUSIX.
[[pyHUMAaTh yyacTue B 00CYKICHUU
Mpo0JIeM XUMHYECKON 1 SKOJIOTHUECKOM
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u

ImpcajiaraTb BO3MOKHBIC IIYTHU e€

pelIeHus
Wroro mo pasueny: 3

Pe3epBHOE BpeMs 3

OBILEE YMCJIO HACOB |68

[10 ITPOTPAMME
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