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[TOACHUTEJIBHA A 3AIINCKA
[Iporpamma 1Mo XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUs COCTaBlieHA Ha OCHOBE TPeOOBaHUM K
pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM MporpaMmbl OCHOBHOrO o00Iiero oOpa3oBaHMUs,
npencrasieHHbix B PI'OC OO0, a Taxke Ha ocHOBE (enepanbHOil pabodel mporpaMMbl BOCIIUTAHUSA U C
y4€TOM KOHLEIMUUHU TMpenojaBaHusi y4eOHOro mnpeamera «XHUMHUS» B 00pa3oBaTENbHBIX OpPraHU3AIUIX
Poccuiickoit ®enepanuu.

[IporpamMma no xumuu pazpaboTaHa C IEJNbIO OKa3aHUS METOAMYECKON MOMOIIN YYUTENIIO B CO3/IAHUU
paboyeil MporpaMMsbl 0 y4eOHOMY NIPEAMETY.

[IporpamMma no xumuu Ja€T MpeACTaBICHUE O LIENAX, OOIIel CTpaTeruu OO0y4YeHHs, BOCIIUTAHUS U
pa3BUTHS OOYYAIOUIMXCS CPEACTBAMH Y4eOHOrO TNpeAMEeTa, YCTaHaBIMBAET OO0S3aTEIbHOE MPEIMETHOE
coJiep’kaHue, mpeaycMaTpUBaeT pacipeiesieHue ero 1o KjiaccaMm U CTPYKTYpUPOBAaHUE IO pa3esiaM U TeMam
IPOrpaMMbl 10 XUMHH, OINPEAEIAET KOJUYECTBEHHbIE M KAUECTBEHHBIE XapaKTEPUCTHKU COACpIKAHMS,
PEKOMEHIyeMYIO TIOCIE0BATEIbHOCTh U3YUYEHUSI XUMUU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM y4eOHOIr0 Ipolecca, BO3PACTHBIX 0COOEHHOCTENW 00yUaroMXcsl, ONMPEnEIseT BOZMOXKHOCTH
npeaMeTa Ul peanu3aluy TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEbHON MPOrpaMMBI
Ha YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHWs, a TakkKe TpeOOBaHWA K pe3yiabTaraM OOYYECHHS XUMHUH Ha
YpOBHE ILeJell U3y4YeHHs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOW JAESITEIbHOCTU
00ydJaromerocs o OCBOCHUIO yueOHOTO CONCPKAHUS.

3HaHWEe XHMHMH CIY)KUT OCHOBOM Ui (OPMHPOBAHUS MHUPOBO33PEHUS O0O0ydarollerocs, ero
NpPEACTAaBICHUN O MaTepUANIbHOM EAMHCTBE MHUpPA, BAXHYIO pOJIb HUrpaloT (OPMHUpPYEMbIE XHMUEH
MPEJICTABICHUS O B3aUMOIPEBPAILICHUSAX SHEPTUU U 00 IBOJIOLUU BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS
MIOOATBHBIX TPOOJIEM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETHUSCKOH, MUIICBOH U
9KOJIOTHYECKOHN 6e30MacHOCTH, TPOOIeM 3paBOOXPaHEHHS.

W3yueHne XMMHH: CIIOCOOCTBYET pear3aliii BO3MOXHOCTEH Il CAMOPA3BUTHS M POPMUPOBAHUS
KYJIbTYpbl JHUYHOCTH, €€ oOmed M (yHKUHOHAIBHON TPaMOTHOCTH; BHOCUT BKJIad B (OpMHUpOBaHUE
MBILUIEHUSI U TBOPYECKUX CIOCOOHOCTEM O0O0y4aroIIMXCsl, HABBIKOB WX CaMOCTOSITEIbHOM ydeOHOM
JeSITeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHUI, HEOOXOIUMBIX KaK
B [TOBCEJHEBHOM KHU3HHU, TaK U B MPO(ECCUOHATBHON N1€ATEIbHOCTH; 3HAKOMUT CO ClEeUU(UKON HAydHOTO

MBIIJIEHMS], 3aKJIaIbIBAET OCHOBBI LIEIOCTHOTO
B3IJISJa HA €QMHCTBO INPUPOJBI M YEJIOBEKa, SIBJISETCS OTBETCTBEHHBIM JTalloM B (OPMHUpPOBAHUU
€CTeCTBEHHOHAYYHOH TI'pPaMOTHOCTH OOyYaroLIUXCH; CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO
OTHOIICHHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K IPUPO/JIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE 00pa30oBaHue 00Yy4arOLIUXCS.

JlanHble HampaBIeHUS B OOyYEHUM XUMHH OOECIEYMBAIOTCS CIENU(PUKON COAEpKaHUS YIECOHOTO
IpeaMeTa, KOTOPBIM SBISETCA MEAArorMuecKd aJalTHPOBAHHBIM OTpakKeHHEM 0a30BOW HAyKM XMMHU Ha
OIPEICIIEHHOM 3Talle €€ Pa3BUTHSA.

Kypc XxuMuum Ha ypoBHE OCHOBHOrO o0OIero o0Opa3oBaHHs OpPUEHTHPOBAH  HAa OCBOEHHE
00y4aroIMMHUCS CUCTEMBI NTEPBOHAYANIbHBIX TOHATUN XMMHUHU, OCHOB HEOPraHMYECKON XUMHUH U HEKOTOPBIX
OTJIEeIbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUU.

CrpykTypa coaepx’aHus IpOrpaMMbl IO XUMHUH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOI'O MOAX0/a K e
uzydenuto. ConepikaHue CKJIAIbIBACTCS W3 CHUCTEMbI MOHSATHM O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U
CHCTEMBI MOHATUH O XUMHUYECKOW peakiuu. OOe 3TH CUCTEMBbI CTPYKTYPHO OPTraHM30BaHBI 10 MPUHIMUITY
MOCIIE0BATEIHHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:
ATOMHOMOJIEKYJIIPHOTO YYE€HHs KaK OCHOBBI BCEro ecrecTBo3HaHus; Ilepuoanueckoro 3akona J[.M.
MenneneeBa Kak OCHOBHOIO 3aKOHa XHMHHU; YYEHHUS O CTPOEHUHM aToMa M XHMHUYECKOH CBSI3U;
NpeCTaBICHUN 00 PIEKTPOTUTHUECKON AUCCOLMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMS paccMaTPUBAIOTCS HA OCHOBE AMIUPHUUYECKU IOJYYEHHBIX U OCMBICICHHBIX
(axTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BBIIOIHSS (YHKIUU OOBSICHEHUS U
MPOTHO3UPOBAHUS CBOICTB, CTPOCHHUS M BO3MOKHOCTEM MPAKTUYECKOTO NPUMEHEHUS M TMOTYUYCHHS
M3Yy4aeMbIX BEIIECTB.
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OcBoeHue TpOrpaMMbl 10 XHMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO NPEACTABICHUS O XMMHYECKOI
COCTaBJIAIOLICH HAyYHOW KAPTHUHBI MUpA B JIOTUKE €€ CHUCTEMHOW MNPHUPOJbI, HUEHHOCTHOIO OTHOLIECHUS K
Hay4YHOMY 3HAaHUIO U METOJaM IO3HaHUs B Hayke. M3ydyeHne XMMUU IPOUCXOIUT C MPUBJICUEHUEM 3HAHUI
U3 paHee U3YyYCHHBIX Y4eOHBIX mpeameToB: «Oxpyxarouuii Mupy, «buonorus. 5—7 knacce» u «dusuka. 7
KJIace».

[Tpu u3y4eHUn XMMUU MPOUCXOIUT (GOPMHPOBAHME 3HAHUN OCHOB XMMHYECKOH HAyKH KaK OOJIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON IEATEIBbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpHI. 3a/1aya yueOHOTO MpeIMETa COCTOUT B (POPMHUPOBAHUHU CUCTEMBI XUMHUYECKUX 3HAHUH —
BaXHEHIINX (AaKTOB, TMOHATUN, 3aKOHOB U TEOPETHUECKUX IMOJIOKEHUH, MJOCTYMHBIX 0000IIeHni
MHUPOBO33PEHYECKOT0 XapaKTepa, si3blKa HAYKH, B TPHUOOIICHUH K HAYYHBIM METOJaM IIO3HAHUS MPH
M3YYEHUHU BEIIECTB U XMMHUECKUX peakuui, B GOpMUPOBAHUM U Pa3BUTHH MO3HABATEIIbHBIX YMEHUN U UX
NPUMEHEHUN B y4eOHO-TIO3HABATEIBHON H y4eOHO-MCCIEN0BATEIbCKON JAEITEIbHOCTH, OCBOCHUU TPABUI
0e30MmacHOro O0palleHus C BEIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipyn u3yuyeHun XUMHHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs Ba)KHOE 3HAUYCHHE MPHOOpENH
TaKHe 1eNH, KaKk: (OpMUPOBAHUE MHTEJUIEKTYaJIbHO  Pa3BUTOM JINYHOCTH, rOTOBOM
K €aMOOOpa3oBaHUIO, COTPYAHHUYECTBY, CaMOCTOATEIBHOMY MPHUHATHIO  PEUICHWH, CIIOCOOHOM
aJanTUpOBaTbcsi K  OBICTPO  MEHSIOUIMMCS  YCJIOBUSAM  KM3HHU; HAMNpaBICHHOCTh OOy4YeHHUS Ha
CUCTEMATUYECKOE MpUOOIIEeHNnEe OOydyaroumMxcs K CaMOCTOSTENbHONM IO3HABAaTEIbHOM JESATENBbHOCTH,
HAyYHBIM METOJaM TO3HAHUS, (QOPMHUPYIOINIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K XUMHH,
oOecrieueHne YCJIOBH, CIIOCOOCTBYIOMIMX TNPUOOPETCHHIO OOYYAIOIIMMUCSA OIBITa Pa3sHOOOpa3HOM
JESITEIbHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIETECHIIMIA), WMEIOLINX
YHHUBEPCATHHOE 3HAYCHUE JUTSI PA3TUYHBIX BHJIOB JICATEIHLHOCTH; (hOpMUPOBAHHE 00IICH PYHKIIMOHATBHON 1
€CTECTBEHHO-HAyYHOU IPaMOTHOCTH, B TOM YHCIIE YMEHUI OOBSICHITh U OLIEHUBATH SBICHUSI OKPYKAIOIIETO
MHpa, UCIOJIb3Ysl 3HAHUS W OIBIT, MOJYYCHHbIC NMPU H3YUYCHUM XUMHUHU, MPUMEHATh UX MPU PEUICHUU
npobiieM B TIOBCEIHEBHON JKM3HM U TPYAOBOH JeATenbHOCTH; (GOopMUpOBaHHE Yy OOyYarOIIUXCS
T'YMaHUCTUYECKUX OTHOIICHUH, MTOHUMAaHHS IIEHHOCTH XMMHUYECKUX 3HAHUH /I BBIPAOOTKH IKOJIOTHUECKH
[EIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOH ACSITENHLHOCTH B LEISIX COXPAHEHHs CBOETO 370POBbS U
OKpY’Karolled MpUPOJHON Cpe/ibl; pa3BUTHE MOTHBAIIMM K O0YYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOIICUETOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BbIOOPY MpOG IS U HAIIPABJIEHHOCTH JaJIbHEUIIEro 00yUyeHusl.

OO11ee 4ncIo YacoB, PEKOMEHIOBaHHBIX JIJIs H3y4eHUs: XuMuu, — 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIeN0), B 9 kitacce — 68 yacoB (2 4aca B HEZIETIO).

Jliis kask0ro Kiacca mpelyCMOTPEHO pe3epBHOE YUeOHOE BpeMsi, KOTOPOE MOXKET ObITh HCIIOIB30BAHO
y4yacTHUKaMHU 0Opa30BaTeNbHOrO Ipolecca B LeNiX (opMHpOBaHUS BapuUaTUBHOM COCTaBISIOLIECH
CONlep)KaHUsl KOHKpPETHOW paboueidt mnporpammbl. Ilpu 3ToM oOs3arenvHass (MHBapuUaHTHas) 4YacThb
COJIep’KaHusl MPEIMETa, YCTAaHOBJIEHHAs NMPUMEpPHON paboueil mporpaMMoi, W BpeMs, OTBOAMMOE Ha eé
U3YYEHHUE, TOJDKHBI ObITh COXPaHEHBI TOTHOCTHIO.

COILEPKXAHUE OBYYEHUSA
8 KJIACC IlepBoHayajibHble XUMHYECKHE MOHATHS

[Ipenmer xumuu. Ponp XuMHM B KU3HM YelnoBeKa. XHMHUS B CUCTEME HayK. Tella M BEMIECTBA.
@duznueckre CBOMCTBA BEUIECTB. ArperarHoe cocTosiHue BeniecTB. [loHsATHE 0 MeTOIaX MO3HAHUSA B XUMUMU.
Yucteie BemecTBa 1 cMecu. CriocoObl pa3aenieHus: CMECeH.

ATOMBI M MOJEKyNbl. XUMHYECKHE 3JeMeHTbl. CHMBOJIBI XUMHUYECKHUX 3jeMeHTOB. [Ipocteie u
CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas popmysna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHOcuTenbHass aromMHass Macca. OTHocuTenbHasE MOJIEKYyJsgpHas wacca. MaccoBast no0is
XUMHYECKOIO AJIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Moinb. MonsipHass macca. B3auMoCBsA3b KOJIMYECTBAa, MacChl M 4HUCIa
CTPYKTYPHBIX €AMHMII BelecTBa. Pacuérsl mo popmynam XUMHUYECKUX COETUHEHUH.
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Pu3nyuecKre U XUMHYECKHE SIBJICHUS. XUMUYECKAs peaKIus U €€ NPU3HAKU. 3aKOH COXPAaHEHHUS MacChl
BEIIeCTB. XUMHYECKHe ypaBHeHUs. Kiaccudukanus XUMHUYECKHX peaknuid (COCIUHEHUS, Pa3IoKCHHUS,
3aMelleHus1, 00MeHa). Xumuyeckuii IKCnepumMenm:

3HAKOMCTBO C XUMHUYECKOW MOCYIOH, MpaBuiaMu paboThl B Jaboparopun U mpuéMaMu oOparieHus ¢
1a00paTOpHBIM 000PYJOBaHHEM, U3YUYEHHE M OMHCaHHE (PU3MYECKUX CBOMCTB OOpPa3I[OB HEOPraHUYECKUX
BEIIECTB, HaOmoJeHne (U3NYecKux (IJIaBI€HHE BOCKAa, TasHHE JIbJa, PAacTHpaHHE caxapa B CTYIKE,
KUIIEHWE M KOHJCHCAllUS BOJbI) U XUMHUYECKUX (TOpEeHHE CBEuYH, MPOKAIMBAHME MEJHON IPOBOJIOKH,
B3aMMOJICICTBUE MeJla C KHUCJIOTOW) sBJICHUH, HAOMIOJEHHME M ONMCAHHWE IIPU3HAKOB IPOTEKAHMS
XUMHYECKHX peakluil (pasjoKeHue caxapa, B3aMMOJEWCTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapus,
pasnoxenue ruapokcuna meau (Il) npu HarpeBanuu, B3auMoJIelcTBHE kele3a ¢ pacTBopoM conu menu (11),
U3ydeHHE CIoco0OB pasfeleHus cMmeceid (C MNOMONIIbI0 MarHuTa, (GUIbTPOBaHHE, BbIIapUBaHUE,
TUCTHIUISAIMS, XpoMmaTtorpadusi), MpOoBEISHHUE OYHCTKU TIOBAPEHHOW CONU, HAOJIOACHHE W OIHMCaHUE
pEe3yNbTaTOB MPOBEACHUS OIbITA, WJUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHHsS MAacChl, CO3JaHUE MOJeiei
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3ayx — cmeck razoB. CoctaB Bo3ayxa. Kuciopon — sneMeHT u mpocTtoe BemecTBo. HaxoxaeHue
KHUCTIOpOJia B MpHUpoJe, PU3NYECKUEe U XUMUYEecKue cBoicTBa (peakiuu ropenus). Okcunsl. [Ipumenenue
kucinoposaa. CriocoObl MoydeHus! KUCIIOpoia B JIAOOPAaTOPUH M MPOMBINUIEHHOCTH. KpyroBopoT kucimoposa
B mipupoe. O30H — aoTponHas MoAU(UKAIIS KUCIOPOAA.

TemmoBoit 3¢ (HeKT XUMUYECKOH peakIny, TEPMOXUMHUYSCKHAE YPaBHEHUS, 3K30- W IHJIOTCPMUUYCCKUE
peakiuu. TOIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUIIEHUE MapHUKOBOTO >(deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bogopon — smemeHT u mpoctoe BemecTBO. HaxoknaeHwe Bojopona B mpupoae, (usmdeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TIoTydeHus. KUCIIOTHI U COoH.

Monsipabiii 00bEM ra3oB. PacuéTsl M0 XUMUYECKUM ypaBHEHUSIM.

®usunyeckue cBoMcTBa BoAbl. Boma kak pactBopurenb. PacTBopbl. HacklllieHHBIE M HEHACHIIIEHHbBIE
pacTBOpbl. PacTBOpUMOCTH BelllecTB B BoJe. MaccoBasi 1011 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA
Boabl. OcHoBaHusa. Ponbs pacTBOpOB B mpupone W B JKU3HU 4YeloBeka. KpyroBopoT BOIBI B MpPUPOJE.
3arpsi3HeHuE NTPUPOAHBIX BoA. OXpaHa U OYUCTKA PUPOIHBIX BO/I.

Knaccupukanus  HEOPraHMYECKMX  COEAMHEHUH. Oxcuppl. Knaccudukanus  OKCUIOB:
coneoOpa3ymolne (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpa3ywomue. HomeHkIaTypa OKCHIIOB.
DU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUAOB. [TonyueHnne okcuioB.

OcHoBanus. Knaccudukanuss ocHOBaHMIl: MIENOYM U HEpacTBOPUMBbIE OCHOBaHMs. HomeHknaTypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [loryueHrne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. Ousznueckue U XUMHUYECKUE CBOICTBa
kucnot. Psag aktuBHoctu metaiuioB H.H. bekerosa. Ilonyyenue kucior.

Comnu. Homenknatypa coiieid. @uznueckue 1 XuMuueckue cBoiicTa cosied. [lonyuenue conei.
['eneTnyeckas CBSI3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCIMHEHUN. Xumuyeckull IKCnepumenm.
KaueCTBEHHOE OIpeAeNieHuEe COAEpkKaHMs KHCIOpoJa B BO3AyXe, IMOJIydeHHe, coOupaHue,

pacro3HaBaHWE U W3YYCHHE CBOMCTB KUCIOPOJa, HAOMIOACHHE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOAOM U

yCIIOBUSI BO3HUKHOBEHHUS U MpEKpalleHusi ropeHus (moxapa), O3HaKOMJIEHHE C Oo0pa3llaMH OKCHIIOB U

OTHMCAaHUE UX CBOWCTB, NMOMyYeHUE, COOMpaHue, paclio3HABAHUE M M3yUEHUE CBOWCTB BOAOPOAA (TOPEHHE),

B3auMojieicTBUe Bojopoga ¢ okcugoM Menu (II) (BO3MOKHO HCMOIB30BaHUE BHICOMATEPHAIIOB),

HabOoIeHue 00pa3I0B BEIIECTB KOJUYECTBOM | MOIb, UCCIIEIOBaHHE OCOOEHHOCTEH PaCTBOPEHUS BEIIECTB

C Ppa3NU4YHOM PpPACTBOPUMOCTHIO, MPHUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHOM MacCOBOM JoJeit

pacTBOPEHHOIO BEIIECTBA, B3aUMOJEHUCTBHE BOJBl C MeTajllaMu (HAaTpUEM M KajlbLueM) (BO3MOXKHO

UCIIOJIb30BaHUE BUJEOMATEpPHANIOB), HCCJeIoBaHME OOpa3l0oB HEOPraHMYECKHUX BEIIECTB Pa3INYHbBIX

KJIACCOB, HAONIOJICHHE W3MEHEHHUS OKPACKU WHAMKATOPOB B PACTBOpPAX KUCIOT M INEIOYEH, H3yuyeHUe

B3aumojeicTBuss okcuma meam (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METa/UIaMH, PEaKIIHi

HEUTpaNM3aliy, IOJy4YeHWEe HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOTO MeTajula APYruM U3
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pacTBOpa COJIM, PEIICHHE HKCIIEPUMEHTAJBHBIX 3a7ad N0 Teme «BakHellue Kiacchl HEOPraHMYECKHX
COCIMHEHUIN».

Iepuonuveckuii 3akon u Ilepuognueckass cucrema xumMuyeckux 3JjiemeHtoB JI.U. MenneneeBa.
Crpoenne atoMoB. XuMnueckas cBsizb. OKHCJINTEIbHOBOCCTAHOBUTE/IbHbIC PeaKIUH

[lepBbie mONBITKH K1accu(UKAMKM XUMUYECKUX 3J1eMeHTOB. [IoHsATHE 0 rpynmax cXOJHBIX 3JI€MEHTOB
(LIIeoYHbIe U MIETOYHO3EMENIbHBIE METAJLIbI, TaJOr€Hbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yoT
am(bOoTepHbIE OKCUABI U TUIAPOKCUJIBL.

Ilepnonnueckuit 3akoH. llepuogmyeckas cucrema xumuyeckux osvieMeHToB [[.M. Menneneesa.
KopoTtkonepuoanast u npiauHHOnepuoaHast ¢popmel lepuonnyeckoil cucreMbl XxumMmuyeckux snemeHTos J[.U.
Mengeneesa. [lepuoast u rpymmsl. @u3ndeckuil CMbICI TOPSAKOBOTO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIbI
3JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX siziep. M30Tombl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000I09eK
aToMOB TiepBbIXx 20 xumudeckux sneMeHToB [lepuonuueckoit cuctemsl .M. MenneneeBa. XapakTepucTuka
XHAMHYECKOI0 3JIEMEHTA 10 ero nojioxeHuto B [lepuoanueckoit cucreme .M. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAUINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO rpyNIaM U epruoam.

3nauenue llepuoanueckoro 3akoHa u Ilepumonnueckold CHCTEMbl XMMHUYECKHX JJIEMEHTOB MJif
pa3BuTus Hayku U npaktuku. .M. Mennenees — y4€HbIl U IpaKJaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (MOJsipHas W HEMONSApHas) CBs3b. DIEKTPOOTPHUIIATEIHHOCTH
XUMHUYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenb okucieHusi. OKHCIUTENTbHOBOCCTAHOBUTENbHBIE peakiuu. llpoueccbl oxucineHus u
BOCCTaHOBJIEHMSI. OKHCIUTENN U BOCCTAHOBUTENN. XuMUueckuil IKCHEPpUMEeHm.:

M3y4YeHHe OO0pa3IoB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBHE THAPOKCUAA IIMHKA C
pacTBOpaMu KHCIOT W ILIEN0Yel, MPOBEACHHE OIbITOB, WIIIOCTPUPYIOIIUX TMPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3NIOKEHUs, COSTMHEHHUS).

Meoswcnpeomemnule ces3u

Peanuzanus MeXnpeIMETHBIX CBA3€H IPU W3YYEHHHM XHMHUHM B 8§ KJIACCE OCYLIECTBIIIETCS Uepe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHITHH, TaK U MOHATHUH, SIBIISIOIIMXCSA CUCTEMHBIMU IS
OTJIENIbHBIX NIPEAMETOB €CTECTBEHHOHAYYHOI'O [IUKJIA.

OOmiue ecTeCTBEHHOHAYUYHbIE MOHSATHUS: HAay4yHBIM (akT, TUIIOTE3a, TEOPUsl, 3aKOH, aHAJU3, CUHTE3,
KJaccuuKanus, MEepUOAUYHOCTb, HAOIIOJEHHE, 3KCIIEPHUMEHT, MOJAEIHPOBAHUE, H3MEpPEHHE, MOJEIb,
SBJICHUE.

®dusuka: MaTepus, aroM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJ, U30TOIBI, PaAHMOAaKTUBHOCTD,
MOJIEKYJa, D3JEKTPUYECKHM 3apsij, BEIIECTBO, TeJIO0, O0BEM, arperarHoe COCTOSHUE BEIleCTBa, ras,
¢u3nuecKre BeTUUMHBI, €IMHULIBI U3MEPEHUSI, KOCMOC, TUIAaHEThI, 3BE3/1b1, CONHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIIbl, TOPHbIE TOPOJIbI, TOJIE€3HbIE UCKOMAEMble, TOILUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC BemecTBo 1 XUMHUYeCKasi peakius

Ilepnonnueckuit 3akoH. llepuoguueckas cucrema xumuyeckux osvieMeHToB J[.M. Menneneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XMMHYECKHMX JJIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, Kalus, KaIbLMsI U UX COEJUHEHUM B COOTBETCTBUH C IOJIOKEHUEM IEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHJbl XMMHUYECKOM CBSA3M. THUIBI KPUCTAIUIMUECKHUX PEIIETOK, 3aBUCHMOCTb
CBOICTB BEILIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUIA XUMUYECKOU CBSI3H.

Knaccupukanuss u HOMEHKJIAaTypa HEOPraHMYECKHX BEIECTB. XUMHUYECKHE CBOICTBAa BEILECTB,
OTHOCSIIIUXCS K PA3JIMYHBIM KJIACCaM HEOPTaHMYECKUX COCIMHEHMM, M€HETUYECKasl CBSA3b HEOPTraHUYECKUX
BELIECTB.

Knaccudpukanus XuMHYECKMX peakuuid MO pa3ldyHbIM MpU3HakKaM (M0 YHCIy M COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3(GQEKTy, 10 H3MEHEHHIO CTENEeHEW OKHCICHHUS
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XUMHYECKHX DJJIEMEHTOB, MO OOpaTUMOCTH, IO Y4YacTHIO KaTaiu3aropa). JK30- U SHAOTEPMHUUYECKUE
peakuuu, TEpPMOXUMUYECKUE YPABHEHMSL.

[Tonsitre o ckopoctu xumudeckoi peakuuu. [ToHsTHE 00 0OpAaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusx. [loHsATHE O TOMOI€HHBIX U TeTeporeHHbIX peakuusax. Ilonsrue o karamuze. Ilonstue o
XUMHYECKOM paBHOBecHU. DaKTOphI, BIHUAIONIME HA CKOPOCTh XHWMHUYECKOW PEaKIUu U IOJOKECHUE
XUMHYECKOI'O PABHOBECHS.

OKHCINTENEHO-BOCCTAHOBUTEIHHBIE peaxuuu, ANEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CoCTaBICHUE YPAaBHEHMM OKHMCIMTEIbHOBOCCTAHOBUTENIBHBIX PEAKIUN C
HCIIOJIb30BaHUEM METO/a JIEKTPOHHOro OanaHca.

Teopust JIEKTPOIUTUYECKONW TUCCOLMALMU. DJIEKTPOJIUTHl U HEIIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMALMU BEIIECTB C PAa3IMUHBIMM BUJAMH XUMHUYECKOW cBsizu. CTeneHb IUCCOLMAIUU.
CunbHbIe U clla0ble 3JIEKTPOIUTHI.

Peakuuu nonHoro oomMeHa. Y ciaoBus NpoTeKaHus peakiii HOHHOTO OOMEHa, MOJIHbIE  COKpAIIEHHbBIE
WOHHBIC ypaBHEHHUs peakiuii. CBOICTBa KHCIIOT, OCHOBAaHHMH H COJIe B CBETE MPEICTaBICHUH 00
ANEKTPONUTUYECKON qucconuanui. KadecTBeHHbIe peakiuu Ha HOHBL. [loHATHE O THApONIU3E CoMNeit.
Xumuueckuu sxcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUTMUECKUX PEHIETOK HEOPraHMYECKHUX BEIIeCTB — METauIOB U
HeMeTalwioB (rpaduTa W anmasa), CIOXKHBIX BEIIECTB (XJOpHIAa HATpPHs), HCCICIOBAHWE 3aBHCHMOCTH
CKOPOCTHM  XUMHUYECKOW  pEaKIHMH  OT  BO3JICHCTBUS  pPa3NU4YHBIX  (PAKTOPOB,  HCCIEIOBaHHE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, IpoLEcca AUCCOLMALMU KUCIOT, Hieslouel u coyiel (BO3MOKHO
UCIIONIb30BaHUE BHJIEO MATEpUANIOB), IMPOBEIEHUE OMBITOB, WJUTIOCTPUPYIOMIMX TMPU3HAKH MPOTEKAHUS
peaknuii MOHHOrO oOOMeHa (oOpa3oBaHHME OCaJKa, BBIACICHHE Ta3a, OOpa30BaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX  pEaKIHil  (TOpeHHe, peakiuu
pa3oKeHus, COEqUHEHMS), PaCIIO3HABAHNE HEOPraHUYECKUX BEILIECTB C MOMOIIbIO KAYECTBEHHbBIX peaKlnuii
Ha MOHBI, PeIlIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerayuibl u MX coeJMHEHUSA

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHbIE CTENECHU
okucienusd. CtpoeHue u (pu3nvecKre CBOMCTBA MPOCTHIX BELIECTB — IaJIOT€HOB. XMMHUYECKUE CBOWCTBA Ha
npuMepe xyopa (B3auMOJEHCTBHE € MeTaulaMu, HeMeTallaMM, Liernouamu). Xiopoojopod. CoinsHas
KHCJI0Ta, XUMUYECKUE CBOMCTBA, MOJIyueHue, MpuMeHeHue. [{eficTBue Xaopa 1 XJI0pOBOJOPO/ia Ha OPraHu3M
4esioBeKa. BaxkHelue XIopuasl U MX HaX0XKIEHUE B IIPUPOJIE.

O6mras xapakrepuctrka 37aeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIC
crernieHd okucieHus. CtpoeHue M (U3MYECKHE CBOMCTBAa IMPOCTBIX BEUIECTB — KHUCIOPOAAa M CEpHI.
AmioTponHble MOAU(PUKAUU KUCIOpOa U cepbl. XUMHUUYECKUE CBOWCTBA cepbl. CepoBOIOPO, CTPOCHHE,
¢u3nueckue U XUMHUYecKHe cBoiicTBa. OKCHABI Cepbl KaK MPEICTaBUTENM KHCIOTHBIX OKCcHUIOB. CepHas
KHCIIOTa, (U3MYECKHEe W XUMHUYECKHe CBOMCTBa (oOmuMe Kak TMpeACTaBUTENsl Kiacca KHUCIOT |
cneunpuyeckne). XMMUYECKUE PEAKIINH, JIeXKAIMe B OCHOBE IMPOMBIIIIJIEHHOTO CII0co0a MOIy4YeHus] CepHON
KUCIIOTHI. [Ipumenenue cepHort kucaoThl. CoMM CEpHOM KUCIIOTHI, KAUeCTBEHHAs! peaKIus Ha CyIb(aT-uoH.
HaxoxneHnue ceppl W €€ COCOIMHEHUHW B MNpUPOAE. XHUMHUUYECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpebl
COCAMHEHUSIMH Cepbl (KUCIIOTHBIE OO, 3arpsa3HEHHE BO3AyXa H© BOAOEMOB), CIIOCOOBI  €ro
PEeIOTBPALICHUS.

OOmiast xapakTepucTuka 3yeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE
CTENEHH OKHCIeHUS. A30T, pacnpocTpaHeHHEe B TMpuUpoje, (U3NYECKHe U XHMHYECKHE CBOIICTBa.
KpyroBopor a3zora B mpupose. AMMHUAK, €ro (GHU3MYECKHEe M XHMHUYECKHE CBOICTBA, IOJyuY€HUE U
npuMmenenue. Conu aMMoOHMS, UX (U3NYECKME M XHMMHUYECKHE CBOWCTBa, ImpuMeHeHue. KadecTBeHHas
peakuus Ha MOHbI aMMOHHMA. A30THas KHUCJIOTa, €€ MojydeHue, (U3MYecKue M XHMUYECKHE CBOMCTBA
(oOmme Kak MpeacTaBUTENsT Kjacca KHCJIOT W crnernuduyeckue). Vcmonp3oBaHWME HUTPATOB W COJICH
aMMOHHUSI B KayecTBE MHUHEPAIbHBIX YHOOpeHMH. XUMHUECKOE 3arps3HEHHE OKpYKAIOUIeH Ccpelibl
COCIMHEHUSIMU a30Ta (KHUCIIOTHBIE MOXAM, 3arps3HeHHE BO3[yXa, MHO4YBbl M BomoémoB). Docdop,
aiorponHble Monupukammu gocdopa, usmueckne m xumudeckue cpoiictBa. Okcun docdopa (V) u
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docdopHas kuciota, puznuecKkue U XHUMHUYECKHE CBOICTBa, moiyudeHue. Mcmonb3oBanue (ocdaToB B
KayeCTBE MUHEPAJIbHBIX y100pEHUI.

OO6mras xapakrtepuctrka 3jeMeHTOB [VA-rpymnmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEpPHBIC
CTETIEHU OKUCJICHUS. YTIIEPO/, aJUIOTPOIHbIE MOAU(DUKALIMY, PACIIPOCTPAHEHUE B NpUpPOAE, PU3NIECKUE U
XUMHUYecKHe cBoiicTBa. AncopOuusa. KpyroBopor yriepona B npupozae. OKcuasl yriepona, ux puandeckue
U XUMHYECKHE CBOMCTBA, JIEHCTBUE HA JKUBbIE OPraHU3MBbI, MOJIYYEHHE U IPUMEHEHHE. DKOJIOTHYECKUE
npoOsieMbl, cBsi3aHHble ¢ okcugoMm yriepoga (IV), rumoreza 1106anbHOrO NOTEIUIEHUS KIIMMATa,
NapHUKOBBIN 2P QeKT. YTobHas KUCIOTa U e€ CoNU, UX (PU3NYECKHe U XMMUYECKHE CBOWCTBA, MOJIy4eHUE U
npuMmeHnenue. KayectBenHnasi peakuus Ha kapOoHaTuoHbl. Mcnons3oBanue kapOoOHATOB B OBITY, MEIULIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayasbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCAMHEHHUAX yriepojaa (MeTaH, 3TaH,
3TUJIEH, alleTWIEH, 3TaHOJ, TJIMUEPHUH, YKCYCHas KucaoTa). IIpupoiHble HCTOUHUKH YIIIEBOAOPOJOB (Yrodb,
MPUPOIHBIA Ta3, He(Th), MPOAYKTHI WX TMepepadoTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTHE O OMOJIOTMYECKN Ba)KHBIX BEILIECTBAX: KUpaX, OenKax, YriaeBoAax — U UX POJM B KU3HU YEJIOBEKA.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemunuii, ero ¢usuyeckue ¥ XWMHUYECKHE CBOWCTBA, IMOJlydeHHEe W mpuMeHeHHe. CoennHeHHS
KpeMHus B mpupoje. O0mue npeactaBienus o0 okcuae kpemuus (IV) u kpemuueBoit kucnote. CUIHKATHL,
UX HCIOJb30BaHUE B ObITY, B IPOMBIIIJIEHHOCTU. BakHellnne CTpoUTEeNbHbIE MaTepHuasbl: KepamHKa,
CTEKJIO, IEMEHT, OeTOH, kene300eToH. [IpobieMbl 6e30MmacHOro UCOIb30BaHUS CTPOUTEIBHBIX MAaTEPHUATIOB
B [IOBCE/IHEBHOM JKU3HU. XuMuueckuil 9KCnepumenm.:

M3y4YeHHe O0O0paslloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCJIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX PEaKIUil Ha XJIOPUI-HOHBI U HAOJIIOICHUE TIPU3HAKOB MX MPOTEKAHMSI, OTBITHI, OTPAYKAIOIINE
dusznyeckne M XUMHUYECKHE CBOWMCTBA TaJOT€HOB U MX COEOUHEHHI (BO3MOXKHO HCIIOJNIB30BaHHE
BUJICOMATEPHAIIOB), O3HAKOMJIEHHE C 00pa3liaMu XJIOPUAOB (TaJIOT€HUIOB), O3HAKOMJIEHHE ¢ oOpas3iamMu
ceppl M €€ CoeqUHEHHSIMH (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB), HaONIOJCHHE TIpolecca
oOyrauBaHusl caxapa I0J JCWCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHUCIIOThI, HM3YyYEHHE XHMHUYECKUX
CBOMCTB pa30aBIICHHON CEpPHON KHCIOTHI, MPOBEACHHUE KAueCTBEHHOW peaknuuu Ha Cynb(haT-uoH u
HaOJII0/IeHUe MpU3HaKa e€ MpoTeKaHusl, O3HaKOMJIEHHE ¢ (U3NYECKMMHU CBOWCTBaMU a30Ta, ¢pocdopa U ux
COEMHEHUN (BO3MOXKHO HCIIOJB30BaHME BHJEOMATEPHATIOB), OOpazllaMd a30THBIX U (HochOpPHBIX
ynoOpeHull, mnojiyueHue, coOupaHHe, paclo3HaBaHHE U HW3Y4YEHHE CBOWCTB aMMHaKa, IPOBEIECHUE
KaueCTBCHHBIX pEaKIMii Ha MOH amMMOoHuUS U (QochaT-uOH W H3yuyeHUE MPU3HAKOB HX MPOTEKAHUS,
B3aMMOJICIICTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C€ Meaplo (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEPHATIOB), HM3yUYE€HHUE MOJENEeH KpUCTATMYECKUX pemeéTok anMasa, rpaduta, (Qymnepena,
03HAKOMJIEHHE C IPOLIECCOM aJCOPOLUU PAaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHUBOra3a, MoJlydeHue, cooupanue, paclo3HaBaHUE U U3y4eHHUE CBOICTB YIVIEKUCIIOTO ras3a, IpoBeJleHHe
KAUeCTBEHHBIX peakUUid Ha KapOOHAaT M CUJIMKAT-MOHbl M M3yY€HUE INPU3HAKOB HX MPOTEKaHUs,
03HAKOMIJICHHE C MPOAYKLIUEH CHUIMKATHOM MPOMBIIIJIEHHOCTH, PEHIEHUE 3KCIEPUMEHTANbHBIX 3a7ad I10
TeMe «BakHelIne HeMeTaulbl U UX COCIUHEHUS».

MeTaJuuibl M UX COeIMHEHUS

OOmiasi XapakTepUCTHKAa XUMHUYECKUX DSJEMEHTOB — METAJUIOB Ha OCHOBAHUU WX TOJOXKEHUS B
[lepuoanueckoit cucreme xumuueckux snemeHToB J[.M. MenaeneeBa u ctpoeHuss aromoB. CrTpoeHue
MeTauioB. Meraymndeckas CBsi3b M METa/NIMUecKasi KpUCTauIMuecKas: pemeTka. DIEeKTPOXUMUUYECKUN Psif
HaIpsDKEHUH MeTauioB. DuU3MUecKue M XMMHUUYECKHE CBOWCTBa MeTaioB. OOIIHME CrocoObl MOMydeHUs
METAJIJIOB.

[TonsiTe 0 KOPPO3UM METAJJIOB, OCHOBHBIE CIOCOOBI 3alUThl UX OT Koppo3uu. CraBbl (CTaib, YyryH,
TIOPAIOMUHUIMA, OpOH3a) U UX PUMEHEHHE B OBITY U MTPOMBIIIIJICHHOCTH.

[[lenounble Metayuibl: mnojokeHue B Ilepuogumyeckoil cucreme Xumuyeckux asnemeHtoB JI.A.
MenneneeBa, CTpOGHHE MX aTOMOB, HaxOXJaeHHE B mpupojae. Ousnueckue M XUMHUECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCUABI U THAPOKCUABI HATPUS U Kanus. [IpuMeHeHue 1menoYHbIX METauioB U
UX COCIUHEHHI.
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[llenoyHO3eMeNbHBIE METAJIbI MarHuii W KajublMii: monoxeHue B Ilepuogmdeckoil cucreme
xuMudeckux 3neMeHToB .M. MeHneneeBa, CTpOEHUE UX aTOMOB, HAXOXK/JIEHHUE B Npupoac. Ouznueckue u
XUMHYECKHE CBOMCTBA MarHus W Kaiplus. BakHelne coequHeHUs Kanblus (OKCUI, THIPOKCUI, COJIN).
JXKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHCHHS.

Amomunnii: nonoxenue B Ilepumomndeckoi cucrteme xumuueckux siaeMeHtoB .M. Menpgeneena,
CTpOCHHE aToMa, HaXOXJeHue B mpupojae. Ouznueckrue U XUMUYECKHE CBOMCTBA aTFOMUHUSA. AMDOTEpHBIC
CBOMCTBA OKCH/Ia U THAPOKCH]IA ATFOMUHMSL.

Kenezo: mnonoxenne B Ilepuonnueckod cucreMe xumuueckux sneMeHtoB J[.M. MeHnneneena,
CTPOCHHME aToMma, HaxoxkaeHue B mnpupoje. dusmyeckne M XUMUYECKHE CBOMCTBa xeneza. OKcuupbl,
ruapokcuasl U conu kene3a (1) m xenesza (III), ux cocraB, cBoiicTBa M MoOJydeHHE. Xumuueckuul
9KCnepuMeHm:

O3HAKOMJICHHE ¢ o0OpasllaMd METalIOB M CIUIaBOB, UX (U3NYCCKUMHU CBONCTBAMH, H3yUCHUE
pe3yJNbTaTOB  KOPPO3WM METAIOB  (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOCHHOCTEH
B3aUMOJICCTBUSL OKCHJA KajbllUd W HATPHUS C BOJON (BO3MOXXHO HCIIOJIb30BAHHWE BUIEOMATEPHAIOB),
HCCJIETOBAaHUE CBOMCTB >KECTKOM BOJIBI, POIlECca TOPEHUs kKeye3a B KUCIopoie (BO3MOKHO UCTIOIb30BaHUE
BUJICOMATEPHAJIOB), TPU3HAKOB MPOTEKAHWS KAUYEeCTBEHHBIX pEAKIMii Ha HOHBI (MarHusi, KaJbIlus,
amroMuHms, 1mHKa, ckene3a (II) wm xemesa (III), memm (II), HaGmaOmEHHWE W OMUCAHWE IPOIECCOB
OKpaIlIMBaHUs TJIaMEHU MOHAMH HATPUA, Kalus U Kajblus (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB),
UccleJoBaHHEe aMQpOTEepPHBIX CBONCTB THAPOKCHAA allOMUHHUS M THIPOKCHAA IIHMHKA, pEUICHHE
AKCTIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BakHeilre MeTaibl U UX COCIUHECHUS.

X¥MHUA U OKpYKAKOLIas cpeaa

BemectBa n matepuansl B MOBCEAHEBHOM KM3HM 4esioBeKa. bezomacHoe MCIob30BaHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObITy. [IepBas OMOIIb MIPH XUMUYECKUX 05KOTaX M OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKalolleld cpennl (TpelnenbHas AOMYyCTHMAash KOHIIEHTPAIMS BEIIEeCTB
(manee — [1JIK). Poap XuMuu B pelieHnH SKOJOTHYECKHUX MPoOIeM. Xumuueckuil SKCnepumenn.
n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIABBI METAJIJIOB, MIOJUMEPHBIC MATEPUATIBI).

Mesicnpeomemnule cés3u

Peanmusanus MeXnpeaIMETHBIX CBsS3€M NIPH W3YYEHUM XMMHHM B 9 Kilacce OCYLIECTBISIETCS 4epes
UCIIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK W TMOHATUMU, SBJSIONIMXCS CUCTEMHBIMU
JUTSL OTJICTIBHBIX MTPEAMETOB €CTECTBEHHOHAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE MOHSATHUS: HAYYHBIH (paKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIU3, CUHTES,
Kinaccuukanus, TEPUOIUIHOCTb, HAOIIOJCHHUE, JKCIEPUMEHT, MOICIUPOBAHUE, H3MEPEHHUE, MOJEIb,
SIBIICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHsI, MATEPUATIBL.

dusnka: MaTepusi, aToOM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, H30TOIbBI, PAaTUOAKTUBHOCTD,
MOJIEKYJIa, NEKTPUIECKHUI 3apsi]], MTPOBOAHUKH, MOTYIIPOBOJHUKH, AUIIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO,
TEN0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTh, KPUCTALTMYECKAS PEIIETKA,
CIUIaBbl, (PM3WYECKUE BEIUYMHBI, €IUHUIBI W3MEPEHHS, KOCMUYECKOE IMPOCTPAHCTBO, TIAHETHI, 3BE3JHI,
Connue.

buonorusi:  ¢gotocuHTe3, apixaHwe, Omocdepa, HIKOCHUCTEMa, MHUHEpPAIbHBIE  YAOOpECHHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MuHEpasbl, TOPHBIE TOPOABI, MOJIE3HBIE UCKOIIAEMBbIE, TOILUIUBO,
BOJIHBIE PECYPCHI.

IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA IIPOI'PAMMBLI 110 XUMHUU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHUS MPOTPaAaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs JOCTHTAIOTCS B
xo/le OOy4yeHMs XHMUU B €IUHCTBE Yy4e€OHOW M BOCIUTATEIBHON NEATENbHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMU POCCUMCKUMU COLUOKYIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU, TPUHITHIMU
B 00I1leCTBE MpaBUJIaMU U HOpMaMH MOBEICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHS
U COIMATN3AIH 00yYarOIIUXCS.
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JIndHOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS CUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALIMA U PACUIUPEHUE OIbITA ACATEIHLHOCTU HA €€ OCHOBE, B TOM YHCIIE B
yacTU: 1) MAaTPHOTHYECKOr0 BOCIIUTAHUA:

LIEHHOCTHOT'O OTHOILEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY HacleauIo,
MOHMMAaHUS 3HAYEHUS XMMHUYECKON HayKd B JKU3HU COBPEMEHHOTO OOIIeCTBa, CHOCOOHOCTH BIAJETh
JIOCTOBEPHON MH(POpPMAIMEH O MEePEAOBhIX JOCTUKCHHUIX U OTKPBITUSIX MHPOBOW U OTEUECTBEHHON XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOICTBE MUpa U OOIIECTBA;

2) rpa:kIaHCKOro BOCIMTAHUS:

MIPEACTABIICHUS O COLMAIbHBIX HOPMAaX U IIpaBUiIaX MEKINYHOCTHBIX OTHOIICHUU

B KOJJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM,
TBOPYECKOH U IPYruX BHUIAX AESITENbHOCTU, TOTOBHOCTU K pa3HOOOPa3HOW COBMECTHOM AESITETbHOCTH MPHU
BBHITIOJTHCHUH YYeOHBIX, IMMO3HABATEIBHBIX 3a/1a4, BBIMOJHECHUH XUMHUYECKHX JKCIEPUMEHTOB, CO3JaHUH
y4eOHBIX IMPOEKTOB, CTPEMJICHHS K B3aMMOIOHHMMAHHUIO M B3aHMMOIIOMOLIM B Ipolecce ATOH y4eOHOit
JESITEIbHOCTH, TOTOBHOCTH OLIEHMBAThb CBOE TIOBEACHME U IOCTYNKM CBOMX TOBapHUILEH C MO3ULIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS IMOCIEICTBHI MOCTYNKOB; 3) HEHHOCTH HAYYHOI'O
NO3HAHUSA:

MHUPOBO33PEHUECKHE TMPEJCTABICHUS O BEIIECTBE M XMMHYECKON peaKIuu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJISIOLIME OCHOBY JUIsl IIOHUMAaHHUS CYIIHOCTH HAay4HOM
KapTUHBl MHUpA, TPEJCTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI TMPHUPOJABI, B3aUMOCBS3AX
YyeJloBeKa C MPUPOJIHOM Cpeloil, O pojM XMMHUU B MO3HAHUM 3THUX 3aKOHOMEPHOCTEH; IO3HABaTEJIbHbBIE
MOTHBBI, HAINPABICHHbIE Ha TOJY4YEHHE HOBBIX 3HAHUM IO XUMHH, HEOOXOAWMBbIE i OOBSCHEHUS
HaOJIF01aeMBIX TMPOIIECCOB U SIBICHUH, TO3HABATENbHON, WH(OPMAIIMOHHON W YUTATENbCKOH KYIBTYPHI, B
TOM YHCJI€ HAaBBHIKOB CaMOCTOSITENIbHON paboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHON JHUTEPaTypoH,
JOCTYITHBIMH TEXHUYECKHUMH CPEICTBAMU HH()OPMAIMOHHBIX TEXHOJIOTUW; WHTEPEC K OOYYCHHIO U
MO3HAHUIO, JIO003HATENBHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K CaMOOOpa3oBaHHIO, MPOEKTHOM W
UCCJIEJIOBATEIbCKON JAEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBiICHHOCTH U YpOBHS OOydYeHHUS B
nanbHenem; 4) GopMHUpOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTU HW3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pOBbIO, YCTAaHOBKHM Ha
3I0pOBBII 00pa3 JKU3HH, OCO3HAHHE TIOCIEICTBUH U HENpPUATHE BPEAHBIX MPUBBIUCK (YMOTPeOICHHS
AJIIKOTOJIs, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOIIOJICHUS MPaBUII O€30MAaCHOCTH TIPH OOpaIIeHUH C
XUMHUYECKHMH BEIIECTBAMH B OBITY M PEAIbHOM JKU3HH; 5) TPY/10BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTUUYECKOMY U3YUYEHHIO Mpodeccuil U TpyAa pa3IudyHOro poja,

YBaXEHUE K TPYAy M pe3yibTaTam TpPYJOBOM AESATENbHOCTH, B TOM YMCJIE HAa OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHUM 10 XWMHUH, OCO3HAHHBIM BBIOOP HWHIWBHAYAIHHOM TPACKTOPHH IPOJAOHKCHUS
o0pa3oBaHus C y4ETOM JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HMHTEPECOB W
NOTPeOHOCTEH, YCIenHo npodhecCHOHATBHON NEATEIbHOCTH U Pa3BUTHUA HEOOXOIUMBIX YMEHHH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCUOHANBHON cpefie; 6) IK0JIOru4ecKoro BOCHUTAHUS:
HKOJIOTMUYECKH 1e1ecO000pa3HOe OTHOIICHHE K MIPUPO/IE KaK HCTOUHUKY )KU3HU

Ha 3emJie, OCHOBE €€ CYIECTBOBaHMs, MOHMMaHUE LEHHOCTU 3JI0pPOBOro M 0Oe30macHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY M TCHUXHYECKOMY 370POBBIO, OCO3HAHHE
LEHHOCTU COOJIIO/IEHUS MPpaBuil OE30MACHOTO MOBEACHUS IPU padoTe C BEHIECTBAMHU, a TAKXKE B CUTYalUsX,
YIPOXKAIOIIUX 3OPOBBIO0 M KU3HU IOJIEH; CIIOCOOHOCTH MPUMEHSTh 3HAHMS, TOTydaeMble MPU H3y4YEeHUU
XUMUH,

JUIL pelIeHUs 3a7ad, CBA3aHHBIX C OKPYXKAIOIIEW IPUPOJHOM CPENOW, I IOBBILIEHUS YPOBHSA
9KOJIOTHYECKON KYJIbTYpbl, OCO3HAaHHS TIJI00AJBHOTO XapaKTepa 3KOJOTMYECKHX MHpoOieM M IMyTell ux
pElIeHUs] OCPEICTBOM METOAOB XMMHH, 3KOJOTMUYECKOTO0 MBILIUICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS MM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIBHOM MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe mMeranpeaMeTHBIX pPe3y/IbTaTOB BBIACISIOT 3HAYUMBIE Ui (POPMUPOBAHUS MUPOBO33PEHUS
oOImIeHay4YHble TOHATUS (3aKOH, TEOpHWs, MPHUHLMUI, TUIOTe3a, (akT, cucreMa, mpolecc, SKCIECPUMEHT U
JIpyroe.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU4EOHBIX MPEAMETax U MO3BOJISIOT HA OCHOBE



®enepanbHas pabouas nmporpamma | Xumus. 8—9 kitaccel (6a30BbIi yPOBEHB)

3HaHUU M3 ATHX MPEAMETOB (POPMHUPOBATH IPEICTABICHHE O IIEJIOCTHONM HAy4yHOW KapTHHE MHpa, H
YHUBEpCaJIbHbIE Y4eOHbIE JeMCTBUS (MO3HABATENbHbIE, KOMMYHUKATUBHBIC, PEryJsTUBHBIC), KOTOPBIC
oOecrieunBarOT (GPOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOATEIHHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOI IesITeTbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBeEpPCaJbHbIE yueOHble AeiicTBus ba3oBble Jlornueckue AecTBUA:

YMEHHUS UCTI0IB30BATh MPUEMBI JIOTHUYECKOTO MBIIIJICHUS TP OCBOCHUH 3HAHUM:

pacKpbiBaTh CMBICI XHMHUYECKUX TIOHATUN (BBIICIATH HMX XapaKTepHble MPHU3HAKU, YCTAaHABIUBATh
B3aMMOCBSI3b C JAPYTMMH TOHSTHUSMH), HCIIONB30BATh MOHATHS i OOBSCHEHUS OTHCIBHBIX (aKTOB H
SBJICHUH, BHIOMPATh OCHOBAaHUS M KPUTEPUHU [UIs KiIacCU(UKAIMU XMMHUYECKHUX BEIIECTB U XMMHUYECKHX
peakiuii, ycTaHaBIMBaTh NPUYMHHO-CIECJICTBEHHBIE CBA3M MEXAYy OOBEKTaMU U3Yy4YCHHs, CTPOHTH
JIOTHYECKHE pacCyXJeHUsl (MHAYKTUBHbIC, IEAYKTHUBHbIC, M0 AHAJIOTHU), JIEJaTh BBIBOABI U 3aKIIOYCHHUS;
yMEHUE MPUMEHSTh B MPOLECCE MO3HAHUS MOHATUSA (MPEIMETHBIE W METanpeIMETHbIE), CHMBOJIUYECKUE
(3HaKOBBIE) MOJZEIH, KCIOJIb3yEeMble B XUMHUHU, NpPeoOpa30OBbIBATh IIUPOKO IMPUMEHSEMbIE B XHUMHUU
MOJIeJIbHbIE MPEACTABICHUS — XUMUUYECKUN 3HAK (CMMBOJI 3JIEMEHTA), XUMUYeCcKasi (popmyrna U ypaBHEHUE
XUMHYECKOH pEakIuu — MIpHU PEHIeHMH Y4eOHO-TIO3HABATEIbHBIX 3aad, ¢ Y4YETOM OTHUX MOAEIbHBIX
MPEACTABICHUN BBISBISITH M XapaKTEPU30BaTh CYIIECTBEHHBbIC TMPU3HAKU M3Y4aeMbIX OOBEKTOB —
XUMHYECKHX BEIIECTB M XUMHUYECKHMX pEaKlHid, BBIABIATh OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJIEICTBEHHBIE CBSA3M U IIPOTUBOPEUUS B U3y4aeMbIX IIpoLEccaxX U SIBJICHUSIX.

Ba3oBble nccienoBarebckue JeiicTBUSA:

YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTAa IO3HAHMS, a TaKXKe B
KayeCTBE OCHOBBI JIIsi (POPMUPOBAHUS TUMIOTE3bl MO MPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,
IpUOOpETEHUE OMbITa MO IUJIAHUPOBAHUIO, OPraHU3ALMU U TPOBEACHUI0 YUEHMUECKHUX SKCIIEPUMEHTOB,
yMeHHe HaOII0aTh 32 XOA0M IMPOIIecca, CAMOCTOSTENBHO MPOTHO3UPOBATH €T0 Pe3ynbTat, (POopMyIHpOBAThH
0000IIeHNsT W BBIBOJBI IO pe3yiIbTaTaM MPOBEAEHHOTO ONBITA, HCCICIOBAHUS, COCTABIATH OTYET O
pojieNlaHHOM paboTe.

Pa6ora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATTU3UPOBATh U HHTEPIIPETUPOBATh HHPOPMAIIMIO PA3TUIHBIX

BUJIOB U (OpM HIpPEJCTaBICHUS, MOJYYaeMyI0 M3 pPa3HbIX HCTOYHUKOB (HAYYHONOIYJISIpHAs JIMTEpaTrypa
XUMHYECKOTO COJEp)KaHUs, CIpaBOYHBbIE IMOCOOMS, pecypchl HHTepHEeTa), KPUTHUYECKH OIECHUBATH
MPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIINIO; YMEHUE TPUMEHATH PA3IMUHbIE METOJIBI M 3aIIPOCHI TIPH
nouicke u 0Tdope MHPOPMAIIMN U COOTBETCTBYIOIIMUX JaHHBIX, HEOOXOAUMBIX JIS BHITIOJHEHHS YY€OHBIX H
MO3HABATEJIbHBIX 33/a4 ONPEJCIIEHHOr0 THMA, NpPUOOpPETeHHEe OmbiTa B 00JacTU MCHOJIb30BAaHUS
WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYpOH aKTUBHOTO HCIIOIb30BAHUS
pPa3IUYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHMAJIbHYIO (QOpMY MpeAcTaBICHUS
uH(pOpMallMd U WILTIOCTPUPOBATh pElIaeMble 3a7aud HECIOKHBIMH CXEMaMH, JuarpaMMaMiy, APYTUMHU
¢dopmamu rpaduku U X KOMOMHAIMSAMU; YMEHHUE MCIOJb30BaTh U aHAIM3UPOBATh B Mpolecce yueOHOU U
HCCJIEIOBATENLCKON AESITeTbHOCTH MH(OPMALIUIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA U
TPaHCHOPTA HA COCTOSTHUE OKPY>KAIOIIEeH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eCTBUSA:

YMEHHE 33/1aBaTh BOMPOCH (B X0J¢ Auanora u (Win) AUCKYCCUH) MO CYIIECTBY 00CYXKIaeMO TEMHI,
(bopMynUpOBaTh CBOM MPEAJIOKEHUS OTHOCUTENIHBHO BBIMOIHEHUS MPEUIOKEHHON 3a1auu; npuoOpeTeHue
OTIBITA MPE3CHTAIIUU PE3YJIHTATOB BHIMOTHEHHUSI XUMUIECKOTO
sKcTiepuMeHTa (1abopaTopHOTO OIbITa, JabOpaTOpHON pabOTHl MO WCCICIOBAHWIO CBOWCTB BEIIECTB,
y4eOHOTO TMPOEKTa); 3aWHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH I[O3HABATENbHOH U
HCCJIEIOBATENILCKON JEATENBHOCTH MpPH PELIEHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE Yyué€ra OO0IIMX
WHTEPECOB U COTJIACOBAHUS MO3UIIHNK (00CYXIeHUsI, 00MEH MHEHUSMU, «MO3TOBBIE IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JICHCTBUIL, OMpe/iesieHne KPUTEpUEB MO OIIEHKE Ka4eCTBA BBIIIOJHEHHOU padOThI U IPyTHE);
PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBHUS:

YMEHHE CaMOCTOSITEIbHO  ONpEAENsATh LEeNU JIeATENbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJMPOBATh M MpPHU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JIESTEIBHOCTh, BBIOMpaTh Hamboiee
s dexTrBHBIE CIIOCOOBI pelleHrs Y4eOHBbIX U MO3HABATEIbHBIX 3a]1a4, CAMOCTOSATEIbHO COCTABIATH WIIU
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KOPPEKTUPOBATh IPEIJIOKEHHBIA AJITOPUTM JEHCTBUM INPU BBINOJHEHUU 33JaHUNM C Y4ETOM IOIYYCHHS
HOBBIX 3HAHHMH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIMX, OLICHUBATh COOTBETCTBUE MOIYYCHHOTO
pe3ysbTaTa 3asBICHHOM II€JIM, YMEHHUE MHCIIONb30BaTb M AHAIM3MPOBAaTh KOHTEKCTHI, IpEAaracMbie B
YCJIIOBUH 3aJaHUM.
INPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHIO 0053aTENBHOTO COAEP)KaHUS, YCTAaHOBJICHHOTO
JaHHOM (enepanbHOM paboueil MporpaMMoi, BBIAEISAIOT: OCBOCHHbIE OOYYarOIIMMKCS HAay4dHbIE 3HAHUS,
YMEHUS M CIIOCOOBI IEHCTBHIA, cienn(uiyeckue s MpeAMETHONH o0macTi «XUMHUS», BUIBI AEATEIbHOCTH
[0 TIOJIyYEHHIO HOBOI'O 3HAHUS, €ro HMHTEpIIpeTalH, MpeoOpa3oBaHHUI0 M NPUMEHEHUIO0 B pa3IMYHbIX
y4eOHBIX U HOBBIX CUTYaIUSX.
K koHy oOydeHus B 8 kJjiacce IpeIMETHblE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPaXKaTb
c(OPMHPOBAHHOCTh y O0YHAIOIINXCS YMEHUI:
pPacKpbIBaTh CMBIC] OCHOBHBIX XMMMYECKHX IIOHATHI: aToOM, MOJIEKYJa, XHMUYECKUH DJIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOAHAs), BaJECHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAasi U MOJIEKYJIIPHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBast
J0JI XMMHYECKOIO 3JIEMEHTAa B COEAMHEHUH, MOJIAPHBIA OOBEM, OKCHJA, KHCIOTa, OCHOBAHME, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIICHHS, XUMHUECKasl peaklus, KiIacCu(uKalus peaklui: peakiuu
COCIMHEHUS, PEaKLUU Pa3JIOKEHUs, PEeaKklIMMU 3aMEUIeHMs], PeaklUu OOMEHa, 3K30- M IHAOTEPMUYECKUE
peakuuu, TerIoBo 3G (eKT peakiuu, Aapo aToMa, 3JIeKTPOHHBIM CI0H aroMa, aTOMHas OpOMTalb, PAIHyC
aToMa, XMMHMYECKasl CBA3b, MOJSPHAs U HEMOJIIPHAsl KOBAJIEHTHAs! CBSI3b, MOHHASI CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBas JOJds BellecTBa (IPOLEHTHAs KOHLEHTpaLUs) B pPacTBOpE; WLIIOCTPUPOBATH
B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUNA U IPUMEHATD ITH
NOHSATHS TIPU ONMCAHMM BEILIECTB M MX IPEBPALEHUM; HCIOJIb30BATh XUMHUYECKYIO CHMBOJUKY MJIs
cocTaByieHUs! POPMYIT BEIIECTB U
YPaBHEHMI XUMHMUYECKUX PEAKLMNA; ONpeAEsaTh BAICHTHOCTh AaTOMOB JIEMEHTOB B OMHAPHBIX COEANHEHMSIX,
CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSAX, IMPUHAIJICKHOCTh BELIECTB K ONpPE/elEHHOMY Kiaccy
coeuHeHu 1o popMyiaM, BUJ XUMUYECKON CBS3H
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUYECKUX COEJUHEHUSX; pacKpbiBaTh cMbIch llepumoguueckoro 3akoHa
J.. MenneneeBa: 1eMOHCTPUPOBATH
IIOHMMAHHUE NEPUOAUYECKONM 3aBUCHMOCTH CBOWCTB XMMHMUYECKHX DJJIEMEHTOB OT MX IIOJIO)KEHUS B
[lepuoanueckoit  cucteme, 3aKOHOB  COXPaHEHHUS  MacChl  BEIIECTB, IIOCTOSHCTBA  COCTaBa,
ATOMHOMOJIEKYJIIPHOTO y4YeHMs, 3aKOHAa ABOTraJipo; OINMKCBHIBATh U XapaKTepu3oBaTh TaOIU4YHYIO (opmy
[Tepuoanyueckoit CucTeMsl
XMMHUYECKHX JIEMEHTOB: Pa3/IMyaTh MOHATHUS «TJIaBHAs moArpymnmna (A-rpymma)» u «mobodHas MoArpymnmia
(b-rpynna)», manble U OOJbIIME MEPUOAbl, COOTHOCUTH O0O3HAUEHHS, KOTOpbIE HMEIOTCS B TaOiHIle
«Ilepnonnueckas cucreMa xuMmudyeckux uieMeHToB [[.J. MenneneeBay ¢ UMCIOBBIMM XapaKTEPUCTHKAMHU
CTPOEHHUSI aTOMOB XMMHYECKHMX DJEMEHTOB (COCTaB M 3aps sjApa, oOIIee YHUCIO D3JIEKTPOHOB U
pacrnpezieneHue ux Mo JIEKTPOHHBIM CIIOSIM); KIaCCU(PHUIIMPOBATh XUMUUYECKHE 3JIEMEHThI, HEOPIraHUYECKHE
BELIECTBA,
XUMUYECKHE peakiuu (10 YMCIY U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY d(dekTy);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUUECKUE CBOMCTBA BELIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIast
ONMCAHHE IPUMEPAMH  MOJCKYJIAPHBIX YPAaBHEHHH  COOTBETCTBYIOIIMX  XHMHYECKHUX  PEaKIIMi;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAUECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH NPOTEKaHUSI XUMUYECKUX NIPEBPAILECHUI B PA3JINYHBIX YCIOBHAX; BEIYACIATH OTHOCHTEIBHYIO
MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOI0 3JIEMEHTa 10 (hOpMyJsie COEANHEHHs], MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IIPOBOAMTH PAcU€Thl 10 YPABHEHUIO XMMHUECKON pPEAaKIIMK; IPUMEHATH OCHOBHBIE OIEPALIMU MBICIUTEIbHON
JEATCIBHOCTH — aHAJIU3 U CUHTES,
cpaBHeHHe, 00001IeHNe, CUCTEMATHU3aLHIO0, KIacCU(UKAINIO, BHISIBJICHUE TPUYMHHOCIIECICTBEHHBIX CBA3EH —
JUIsL U3Yy4YEHUs] CBOMCTB BEIIECTB M XUMUYECKMX PEaKLUUH, €CTECTBEHHO-HAY4YHbIE METOIbI MO3HAHHUA —

11
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HaOJI0/IeHUE, U3MEPEHHNE, MOJICTMPOBAHHE, IKCIIEPUMEHT (pealibHbII U MBICIICHHBIN); ClIeI0BaTh MpaBuUiamM
MOJIb30BAHUSI XUMUYECKOH MOCYI0H 1 1ab0paTOpHBIM
o0opy/noBaHUEM, a TaKKe IpaBHJiaM OOpalleHHs] C BEIIeCTBAMHU B COOTBETCTBUU C HMHCTPYKLIMSIMH IO
BBITOJIHEHHUIO JTA00OPATOPHBIX XMMHYECKHX OMBITOB IO IMOJYYCHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BoOpoZia M KUCIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C ONpPEAENEHHOW MaccOBOW A0Jeil pacTBOPEHHOTO
BELIECTBA, IJIAHUPOBATh U MIPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110 pacliO3HABaHUIO PACTBOPOB ILEI0YEH
U KUCJIOT C MIOMOIIBIO UHANKATOPOB (JTakMyc, heHondranent, METUIIOPAHK U APYTHUE).
K xonmy oOyueHuss B 9 kJjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)xarTb
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:
pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, AaHWOH, MPOCTOE  BEUIECTBO, CJIOXKHOE  BEIIECTBO, BAJIEHTHOCTb,
JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas pEaKlMs, XUMHYECKas CBs3b, TEIIOBOU
3¢ dexT peakuuu, MOIb, MOJIPHBIA 00BEM, PACTBOP, SJICKTPOIUTHI, HEINEKTPOIUTHI, NEKTPOIUTHUECKAS
JUCCOLMAIMs, peakUMd HOHHOrOo OOMEHa, KaTajlu3aTrop, XMMHMYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKINH, OKHCIUTENNb, BOCCTAHOBHUTEID,
OKHUCJICHHE M BOCCTAaHOBJIEHUE, AJUIOTPONUs, aM(OTEPHOCTb, XMMHUYECKas CBs3b (KOBaJIEHTHasl, WOHHas,
METaJIJINYecKasi), KpPUCTAIIMYecKass pemiéTka, KOPPO3HWs METaJUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOM
peakuuu, mpeAenbHO Jomyctumas koHueHtpauus IIJIK BemectBa; WIIIOCTpUpPOBAaTh B3aMMOCBS3b
OCHOBHBIX XMMUYECKUX MOHATUA U IPUMEHATHITU
HNOHSTHUS TPU ONUCAHMM BEIIECTB U MX MpEBpallleHUuH; HCIOJIb30BATh XUMHUYECKYIO CHMBOJUKY MJIs
cocraBieHus (OpMyI BEIIECTB U
YpaBHEHUH XMMHUUYECKUX pEaKLUii; ONpeAesiTh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX IEMEHTOB
B COEIMHEHMSX Pa3IM4YHOIO COCTABA, IPUHAJJIC)KHOCTh BEUIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHHH 1Mo
dopMynaM, BUJ XUMHUYECKOM CBSI3W (KOBaJECHTHAs, WOHHAs, METa/NIMUecKas) B HEOPraHMYECKHUX
COCIMHEHUSX, 3apsii HOHA 1O XUMHUYECKOH Qopmyse, XapakTep Cpeabl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COEAMHEHUMN, TUIl KPUCTAINIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMblica Ilepuoguueckoro 3akona /I.M1. MenneneeBa u 1eMOHCTPUPOBATh €r0 IOHUMAHME:
OMKCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy llepuonnyeckoil cucTeMbl XMMUYECKHX AJIEMEHTOB:
pa3inuaTth MOHATHS «IJIaBHas moAarpymnma (A-rpymnma)» u «mobounas noarpymnmna (b-rpymma)», manbie u
OoJIbIlIe TEPUOIBI, COOTHOCHTH OOO3HAUEHHUS, KOTOpPhIE HMEIOTCS B MEPUOAMYECKON Tadiumie, C
YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M 3aps sjpa, odliiee
YHUCJIO DJIEKTPOHOB M PaCHpeeNIeHue MX IO AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B
VU3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Ipelenax MalbIX IEPUOI0B M INIABHBIX MOATPYIII C
y4€TOM CTPOEHUS UX aTOMOB; KJIacCU(ULUPOBATH XUMHUUECKUE JIEMEHThI, HEOPIraHUYECKUE BEIIECTBA,
XMMHUYECKHE Peaklnu (110 YUCIy U COCTaBy YYacTBYIOIIMX B PEaKIMH BELIECTB, IO TEII0BOMY 3ddeKry, mo
U3MEHEHHUIO CTENEHEeH OKHUCIIEHHUS XUMHUYECKHX 3JIEMEHTOB); XapaKTepu30BaTh (ONHUCHIBATh) OOLIUE U
cneurduyeckre XMMUYECKHE CBOMCTBA MPOCTBIX U CIOXKHBIX BEIIECTB, MOATBEPKasi ONMCAHUE TPUMEPaMU
MOJIEKYJIIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOUIUX XMMHUYECKHUX PEAKLWN; COCTaBIIATh YPAaBHEHMS
3JIEKTPOJIUTUYECKON JUCCOLUALIMU KUCIIOT, IIEI0YEH U COJICH, MOJHbBIEC U COKPAIIEHHBIE YPABHEHUS PEAKIIHI
HMOHHOTO OOMEHa, ypaBHEHMs peaklil, MOATBEP)KIAIOMIUX CYIIECTBOBAHWE T'€HETHUECKOM CBS3UM MEXKIY
BEIIECTBAMM PA3JIMYHBIX KJIACCOB; PACKPBIBaTh CYHIHOCTh OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN
IIOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTro OajaHca 3TUX peakluii; MPOrHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT
UX CTPOEHUS, BO3MOKHOCTH
NPOTEKAaHUsl XHMMHMYECKUX IMPEBPAICHU B PA3IMYHBIX YCJIOBHAX; BBIYUCIATH OTHOCUTEJIBHYIO
MOJICKYJISIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JOJI0O XHMHYECKOTo 3JeMeHTa 1o (opmyie
COEIMHEHMS, MACCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAMTH PACUYETHl IO YPABHEHUIO XUMHUYECKOMN
peakiuu; coON0aTh MPaBUiIa MOJIb30BAHMS XUMUYECKOH MOCYI0i 1 1a00paTOPHBIM
o0opy/soBaHUEM, a TaKke MpaBuia oOpallleHus C BEUIECTBAMH B COOTBETCTBUUM C HHCTPYKLUSIMH I10
BBITOJIHEHHUIO JTA00OPATOPHBIX XMMHYECKHX OMBITOB IO IMOJYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa M yTIeKUCIIOoro raza); mpoBOJIUThH PEaKIu, MOATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB Pa3IM4HbIX
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BEIIECTB: PACIIO3HABATH OIBITHBIM IMYyTEM XJIOpUI-, OpOMHI-, MOAUI-, KapOoHaT-, ¢ocdar-, cunmkar-,
cynb(har-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS U MOHBI U3YYCHHBIX METAJIOB, PUCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax HEOPraHMYeCKUX BEIIECTB; MPUMEHATh OCHOBHBIC ONEPALMU MBICIUTEIBHOW NEATEeIbHOCTH —
aHAJIU3 M CUHTE3, CpaBHEHUE, 00OOIICHNE, CUCTEMATHU3AIINIO, BBISIBIICHUE MPUYUHHO-CIICJICTBEHHBIX CBS3EH
— JUIsl U3YYEHUS CBOMCTB BEIIECTB M XMMHUYECKHUX PEaKIui, eCTECTBEHHOHAYYHBbIE METObl MMO3HAHUSA —
HaOJII0/IcHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peaabHbIN U MBICICHHBII).

13
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1.1

Xumus — BakHast 00J1acTh
€CTECTBO3HAHUSA U
MPaKTUYECKOU
JIeATETbHOCTH

YCJI0BECKa

[Ipeamer xumun. Ponp XUMHUM B )KU3HU YEJIOBEKA.
Xumus B cucteMe HayK. Teia u BelecTsa.
duznueckre CBOMCTBA BEIIECTB. ATperaTHoe
coctosiue BemiecTB. [loHsTHE 0 METOIaX O3HAHUS
B XMMHUHU. YHCTHIE BEIECTBA U CMECH.

CriocoObI pa3esieHust CMECEH.

XUMHYECKHH IKCIIEPUMEHT:

JlemoHcTpauu:

3HaAKOMCTBO C XMMHYECKOU MOCY/I0H, C
IpaBuJIaMu pabOTHI B JIAOOPATOPUU U ITPUEMAMHU
oOparreHus ¢ 1abopaTopHBIM 000PYI0BAHUEM.
dusznyeckue cBONCTBa 00pa30B HEOPraHUYECKUX
BEILECTB — METAJNIOB M HEMETAJLJIOB.

CriocoObl pa3aenenus cmeceit (punbTpoBaHKeE,
BbIMIApUBaHUE, TUCTUILIALUSA, XpoMaTorpadus).

PackpbIBaTh CMBICI U3y4aeMbIX TOHSATHIA.
PackpsIBaTh posib XUMHH B IPUPOJIE U KUZHU
YeJI0BEKa, €€ CBA3b C IPYTMMH HAYKAMHU.
Paznmuuats yncTeIie BCIICCTBA U CMECH,
OJIHOPO/IHBIE U HEOTHOPOAHbIE cMecU. Paznnuarth
(bu3nuecKkrue U XUMUYECKUE SIBIICHHUS.
CrnenoBatp alropuTMam HCIOIb30BaHUS
OKCIICPUMCHTAJIBHBIX METOJ0B — Ha6JHOI[CHI/I$I u
skcnepumenTa. HabmonaTe u onuckiBaTh
00BEKTHI TP MPOBEJICHUU JEMOHCTPALIMH U
71a00paTOPHBIX OMBITOB 110 U3YUYEHUIO
(hM3MUECKUX CBOWCTB BEUIECTB, CITIOCOOOB
pasaeneHus cMeceil BeliecTs.

[TpoBOANTH XUMUYECKHI SKCTIEPUMEHT MPH
pas3zeneHuu cMecel (Ha mpumMepe OYMCTKU
MIOBAPEHHOM COJIN) B XOJI€
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JlaGopaTopHBIE OTBITHI: npaktTudeckoi padbotsl Ne 2. CrieoBath
W3ydyenue u omnucanue (U3NYECKUX CBOMCTB MpaBWJIaM TOJIb30BAHUS XUMHUYECKOH MMOCY 101 U
00pa3IoB HEOPraHMYECKUX BEIIECTB. 1abopaTOpHBIM 000PYIOBaHUEM, a TAKKE
N3yuenune ciocoOoB paszjenenus cmeceil (¢ paBuiiaM 00palIeHHs C XUMUYECKUMU

ITOMOIIBFO MarHI/ITa). BEIICCTBAMHU

HpaKTI/I‘-IeCKI/Ie paGOTBI' B COOTBCTCTBHUHU C PIHCTPYKHI/Ieﬁ Ipu

Ne 1. IIpaBuna pa®oTsl B 1a00paTOpUH U NPUEMBI BBINIOJIHEHUH TIPAKTHYECKOH paboThl Ne 1.
oOpartreHus ¢ 1ab0paTOpHBIM 000PYAOBAHUEM. BricTpanBath pa3BEpHYThIE MUCHbMEHHBIE U

Ne 2. Pasmenenme cmeceil (Ha mpuMepe OYHCTKH YCTHBIC OTBETHI C ONIOPON Ha MHPOPMALMIO 13
MIOBapEHHOM coJn) y4eOHUKA U CIIPABOYHBIX MaTEpPHAJIOB,

IPAMOTHO MCIOJI30BaTh U3Y4CHHBIN
MOHATUMHBIN anmnapar Kypca XuMuu
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1.2.

BemecTBa 1 xXuMudeckue
peakuuu

15

ATOMBI U MOJIEKYJIbI. XUMUYECKUE DJIEMEHTBHI.
CHUMBOJIBI XMMMYECKHX 31€MEHTOB. [IpocThie n
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE
YYEHHE.

Xumnueckass  ¢opmyina. BameHTHOCTH — aToMOB
XUMHUYECKHX DJIEMEHTOB.

3aKOH ITOCTOSIHCTBA COCTABa BELIECTB.
OTtHocuTeIbHAs aTOMHAs Macca.

OTHOCHUTENBHAA MOJICKYJISIpHAd Macca. Maccosas
J0JI XUMHUYCCKOI'O 3JICMCHTA B COCIUMHCHHNU.

OnpenensaTh MpU3HAKK XUMUYESCKUX PEAKIUH,
ycloBHs uX npoTekanus. OOBSICHATH CYIIHOCTb
(U3HYECKUX ¥ XUMHYECKHX SIBJICHHU C TOYKU
3peHUsi aTOMHO-MOJICKYJISPHOTO YUCHUSI.
KnaccudunupoBars XuMHYECKUE peaKIuH (T10
YHCITy ¥ COCTAaBY pEarupyrommx u
00pa3yroImuxcs BEIIECTB).

CocraBmsath Gpopmysbl OMHAPHBIX BEIIECTB MO
BaJICHTHOCTH M ONPENEISTh BAJICHTHOCTH 110
(dbopMysaM BEIIeCTB.

17
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KonuuectBo BemiectBa. Mosib. Mosipaast Macca.
B3auMocCBA3b KOJIMYECTBA, MAacChl M YKClIa
CTPYKTYPHBIX €IMHUL BellecTBa. Pacuérsl 1o
dbopMyniaM XHMHYECKUX COSTMHCHUN.
du3ndecKue U XUMUYCCKHE SBIICHUS.
XuMHU4ecKast peakuus U €€ MPU3HAKU.

3aKOH COXpaHEHHUsI MaCcChl BEIIECTB.
XUMUYECKUE YpaBHEHUSI.

Knaccudukanmss XaMUUECKUX peakIinii
(coenuHeHus, pa3noKeHUs, 3aMeIIeHUsI, 0OMEHA).
XuMHYECKH IKCTIEPUMEHT:

JlemoHcTpauu:

dusnyeckre CBOMCTBA 00Pa3lioB HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB ¥ HEMETAJIJIOB.

OO0pa31ibl BEHIeCTB KOJTUYECTBOM | MOJIb.
duznueckue siBjaeHUs (TUIaBJICHHE BOCKA, TasTHUE
JBJIa, pacTUpPaHUE caxapa B CTYIKE, KUTICHHE U
KOH/JICHCAIIUSI BOJIBI).

Xumudeckue siBJieHus (ropeHue CBeYH,
MPOKAJIMBAaHUE METHOUN MPOBOJIOKH,
B3aMMO/ICHCTBHUE COJbI NI MeJa C COJISHOMN
KHCIJIOTOM).

Habmtoienne npru3HakoB MPOTEKAHUS

PaccraBnsaTh K03 UIHEHTH B YpaBHEHUSX
XUMHYECKHX peakmwii. Habmonats u
OIMCBIBATh OOBEKTHI MPU MPOBEICHUH
JeMOHCTpaui ¥ 1a00PaTOPHBIX OIBITOB.
[IpoBomuTh  BBIUMCHECHUS 1O  (hopMmyiam
XUMAYECKHX COCIMHEHWA W  YpaBHEHHIM
XUMUYECKHUX PEAKLIUN.

[IpuMeHSTh ecTeCTBEHHO- HAyYHbIE METO/IbI
Mo3HaHU (B TOM YKCIIE HAOJII0IeHNE,
MOJICTUPOBAHKE, IKCTIEPUMEHT 1 OCHOBHBIC
OTIepaLIMU MBICIIUTEILHON JAEATEIbHOCTH
(cpaBHEeHUE, KiIacCUDUKAIIS)

BricTpanBath pa3BépHyThIe MUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPON Ha UH(OPMALIHIO U3
y4eOHHKa U CIIPaBOYHBIX MaTepHaJIOB,
I'PaMOTHO MCHOJIb30BATh U3yUEHHBIH
NOHATHIHBIN annapaT Kypca XMMUHU
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XUMHUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM
Oapwsi, MOJTyYCHUE U Pa3JI0KEHUE THAPOKCHIA MEH
(II) mpu HarpeBaHuu, B3aMMOJAEHUCTBUE XKelle3a C
pactBopoM cosi Menu (II). OnbITHI,
WUTIOCTPUPYIOIIHME 3aKOH COXPAHEHMSI MACCHI.
JlaGopaTtopusie onbIThl: Co3/1aHNE MOJENEH
MOJIEKY (IIapOCTEPIKHEBBIX ).

Onucanne (u3MYECKUX CBOICTB  00pa3LoB
HEOPraHMYECKUX BEIIECTB — METANIOB U
HEMETAJIJIOB.

Hab6nronenue ¢puznveckux (IiaBjieHne BOCKa,
TasiHUE JIbJ1a) U XUMHUYECKHX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOMN MPOBOJIOKH) SIBIICHUH.
HabOmronenune u OITHCaHHE MIPU3HAKOB
MPOTEKaHUsS XHUMHUYECKUX PEaKIUil pa3HbIX
THUIIOB.

BrrunciieHusi: OTHOCUTEIIBHOM MOJICKYJISIPHOM
Macchl BEUIECTB, MOJIIPHOM MaccChl, MacChl BELIECTB,
MAaccChl U KOJIMYECTBA BEILIECTBA; MACCOBOM J0JIH
XUMHUUYECKOI'0 JIEMEHTA 10 (hOpMyIie COeIMHEHNUS;
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10 YPAaBHCHUAM XUMHWYCCKUX peaKHI/H\/‘I:
KOJINYECTBA, MACChI BEIIECTBA 110 U3BECTHOMY
KOJINYECTBY, Macce PearcHTOB WJIH MPOAYKTOB
peakiuu

Hroro no pazneny

20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
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2.1

Bosnyx. Kucnopon.
[Tonsitue 00
OKCHAAX

Boznyx — cmech razos. Coctas Bo3ayxa. Kucimopon
— BJIEMEHT M MPOCTOE BelecTBO. Haxoxnenue
KHCIIOpOJia B MPUPO/JIE, PU3NIECKIE U XUMHUECKUE
cBoiicTBa (peakuuu ropenus). OKCUabIL.
[Tpumenenue kuciaopoa. CriocoObl MOTydEHHS
KHCIIOpO/1a B J1a0OpaTOPUU U MPOMBIIIIIEHHOCTH.
Kpyrosoport kucnopona B npupoje. O30H —
aloTponHast MoAuduKanus kuciaopoaa. TennoBoi
3¢ (HeKT XUMHUYECKON peaKiiy, TEPMOXHUMHUECKHE
YpaBHEHUS, HK30- U IHJAOTEPMHUYECKUE PEAKIIUHU.
TomMBo: yroiap U MeTaH. 3arpsi3HEHUE BO3/yXa,
YCHJICHUE TTAPHUKOBOTO 3 dekTa, pazpynieHue
030HOBOT'O CJIOS.

XUMHYECKHH IKCTIEPUMEHT:

JleMoHCTpauu:

KauecTBeHHOE omnpenesnieHne coiepkanus
KHUCJIOpOJIa B BO3yX€

[Tomyuyenue, coOupanue, pacro3HaBaHUE

Hcnonp30BaTh XMMUUECKYIO CUMBOJIUKY IS
COCTaBJIEHUS (POPMYJI BEIIECTB, MOJIEKYJIAPHBIX
YPaBHEHUN XMMUYECKUX PEAKLUH C y4aCTUEM
KHCII0poa. XapaKTepu30BaTh (OIMCHIBATD)
COCTaB BO3yXa, (PU3UYECKHE U XUMUYECKUE
CBOMCTBA KMCIIOPO/A, CIIOCOOBI €T0 MOITY4YEHMUS,
IIPUMEHEHHE U 3HAYCHHUE B MIPUPOJIE U KU3HU
yenoBeka. CpaBHUBATh pEAKLIMY FOPEHUS U
MEJIJIEHHOTO OKUCIICHHUSL.

OOBSCHATH CYIIHOCTH 3KOJIOTMUECKHUX IPOOIIEM,
CBSI3aHHBIX C 3arpsI3HEHUEM BO3]1yXa.
CnenoBatb npaBuiiaM 0€301acHOM pabOThI B
1abopaTopuy MpU UCIIOJIb30BAHUN XMMHUECKON
1ocy/ibl 1 000pYyI0BaHMs, a TAKXKe MpaBUIamM
oOpareHus ¢ TOPIOYUMHU BEIIECTBAMH.
[1nanupoBaTh ¥ OCYHIECTBIISATH HAa IPAKTHKE
XUMHYECKHE IKCIIEPUMEHTHI,
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Y U3y4eHHue CBOMCTB kuciopoja. Habmonenue MIPOBOJIUTH HAOIOACHHUS, ATIaTh BBIBOBI IO

B3aMMOJCHCTBHS BEILECTB C KUCIOPOAOM U YCIOBHS | pe3ysibTaTaM dKCIEPUMEHTa TPU POBEIACHUHT

BO3HUKHOBEHUS U IIPEKpAILEHUs TOpeHus (1oxkapa). | 1abopaTOPHBIX OIMBITOB M IPAKTHYECKOM

JlabopaTopHEIii OIBIT: paboTHI.

O3HakoMJIEHHE C 06pa3HaMPI OKCHIOB U OIIMCAaHUC BEIYHCIATE KOJIHMYECTBO BEIIECTBa, 00BEM rasa

ux cBoicTB. IIpakTuyeckas padora: No 3. 10 hopmyam.

Iony4enne 1 codupaHue KUCIOPO/a, H3y4CHHE YyacTBOBaTh B COBMECTHOM pabote B

€ro CBONCTB. rpyme.

Brruncienusi: MOJIEKYJIIpHON MacChl KUCIOPO1a BbICTpanBAaTh PasBEPHYTHIC IHCHMEHHBIC H

Y 030HAa HA OCHOBaHMWH AaTOMHOM MaccChl YCTHBIE OTBETHI C ONOPOii HA HH(MOPMALIHIO H3

XUMHYECKOTO 3JIEMEHTA; KOJIMYECTBA, MACChI y4eOHUKA U CIIPABOYHBIX MATCPHAIIOB,

BEII[ECTBA M0 YPABHEHHSIM XUMHUYECKUX PEAKIU IPAMOTHO HCIIOIb30BATh U3YUCHHBI
MOHATHIHBIN anmapaT Kypca XUMUU
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2.2

Bonopoa. Ilonsitue
KHCJIOTaxX U COMAX

0

Bonopoa — anemMeHT 1 npocToe BEIIECTBO.
Haxoxnenue Bogopoaa B mpupoae, puznueckue
Y XUMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI
noydeHusi. Kucimotsl u cou. MossipHbIi 00bEM
razoB. Pacuérel 1o XMMHUYECKUM ypaBHEHUSM.
XuMHYECKH IKCTIEPUMEHT:

JlemoHcTpaumu:
[Tonyuenue, cobupanue u

PackpbpIBaTh CMBICIT U3y4aeMbIX TIOHSATHIA U
MPUMEHSITh 3TH TIOHATHUS IPHU OTIMCAHUU CBOMCTB
BEILECTB U UX IIPEBPALLCHU. XapaKTepU30BaTh
(omuchIBaTh) (PU3NUECKUE U XUMUYECKUE
CBOWCTBA BOZOPOAA, CIIOCOOBI €T0 MOJIy4eHHUS,
MpUMEHECHHE.

Cobupats mpubop ISt TOTYISHHS BOJOPO/IA.

Hcnons3oBaTh XUMHYCCKYIO CHMBOJIUKY
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pacro3HaBaHUe BOJIOPO/IA.
B3aumopeiictue Bogopoaa ¢ okcunom meau (11).

JlaGopaTopHBI OTIBIT:

BsaumopeiicTBie KUCIOT ¢ MeTalJIaMu.
[TpakTuyeckas pabora:

No 4. TTonyuenue u coOupanue BOJ0pOa, U3yUeHUE
€ro CBOMCTB.

Brruucnenusi:

00BpéMa, KOJIMYeCTBa BEIIECTBAa ra3a IO €ro
U3BECTHOMY  KOJIIMYECTBY  BEIIECTBA  WIIU
00BEMY;

00BEMOB ra30B 10 YPABHEHUIO PEAKIIUU Ha OCHOBE
3aKOHA OOBEMHBIX OTHOIIICHUM ra30B

e COCTaBJICHUS bopmyn BEILIECTB,
MOJICKYJISIPHBIX ~ YpPaBHEHUH  XMMHUYECKHX
peakiuii ¢ ydactueM BojaOpona. Berumciate
MOJISIDHYIO ~ Maccy  BEIECTB;  KOJHUYECTBO
BEIIECTBA, 00BEM ra3a, Maccy BEIIEeCTBa;
[IpoBOaUTH pacU€ThI 110 YpABHEHUSIM
XUMHUYECKHUX PeaKluil: KonuuyecTBa, 00béMa,
Macchl BELIECTBA 110 U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHToOB WK MPOJYKTOB
peaxkuuu.

CnenoBatb npaBuiiaM 0€301acHOI paboOThI B
1a00paTOpUH TP MCIIOJIb30BAHUHM XUMUYECKON
MOCYZIbl M 000pYyI0BaHUS, a TAKXKe MpaBUIaM
oOpalleHus C TOPIOYMMH BEIIECTBAMU B OBITY.
[1nanupoBaTh ¥ OCYHIECTBISATH HAa IPAKTHKE
XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOIUTh
HaOJIOICHNS, 1e1aTh BBIBO/IBI 110 pe3yIbTaTaM
9KCHEPUMEHTA. Y4acTBOBaTh B COBMECTHOM
pabote B rpymme

23

Bopna. Pacteopsl.
[Moustue 06
OCHOBAaHHUIX

dusnueckue cBoOMcTBa Bojabl. Boma  Kak
pacTBOpUTEIIb. XUMHUUYECKHE CBOMCTBA BOJIBI.

OcHoOBaHUSL.

PackpeiBaTh CMBICTT H3ydaeMbIX TOHATHH U
IIPUMEHATH TH MOHATUSA IPHU ONKMCAHUHU CBOWCTB
BEILIECTB U UX IIPEBPALLECHUM.

XapakTepu3oBaTh (pU3nUecKue u
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PactBopsl. Posib pacTBOpOB B IPUPOJIE U B )KU3HU
yesoBeka. KpyroBopor Boabl B IIpUpo/IE.
3arpsi3HeHue IpUpPOAHBIX BoA. OXpaHa U OYUCTKA
MPUPOAHBIX BOJ. HacklllleHHbIE U HEHACHIIIIEHHBIE
pacTBOpbL. PacTBOPUMOCTB BELIECTB B BOJE.
MaccoBas 10Jis BelllecTBa B pacTBOPE.
XUMHYECKHH IKCTIEPUMEHT:

JlemoHcTpauu:

PactBopeHue BewecTs ¢ pa3anyHoOM
pacTBOPUMOCTHIO. B3anmoenicTBre BOIbI C
MeTaJljIaMH (HaTPUEM U KaJIbIEM).
HccnenoBanue pacTBOPOB KUCIOT M IIETOUYEH C
MTOMOILIbIO UHANKATOPOB.

Jlaboparopusble onbiThl MccnenoBanue
0COOEHHOCTEN pacTBOPEHUS BELIECTB C PA3IUYHOM
pacTBOpUMOCTBIO. [IpUroroBieHue pacTBOpoB ¢
ONpeAEIEHHON MacCOBOM J10JI€M PACTBOPEHHOTO
BEILECTBA.

[IpakTuyeckas padora Ne 5. IlpurotoBnenue
pPacTBOPOB € ONPEAEIEHHON MACCOBOM J0JIEU
pPacTBOPEHHOIO BEILIECTBA.

XMMHUYECKHE CBOWCTBA BOJbI, €€ POJIb KaK
pacTBOpUTEIIS B IPUPOAHBIX Ipolieccax.
CocTaBisTh ypaBHEHMsI XUMUYECKHX peakLuil ¢
Y4acCTHEM BOJBI.

OOBACHATH CYLIHOCTb SKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHHEM IPUPOAHBIX BOJ,
CIOCOOBI OYMCTKH BOJIBI OT MIPUMECE, MEpHI 110
OXpaHe BOJ OT 3arpsi3HECHUSL.

[TmaHupoBaTh U OCYIIECTBIISATh Ha MPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOIUTD
HaOJIr0/1eHUs, 1eJ1aTh BBIBOJIBI IO Pe3yibTaTaM
HKCIEPUMEHTA TIPU TPOBEICHUH JTa00PaTOPHBIX
OTIBITOB U MTPAKTUYECKON pabOThHI.

CnenoBatb npaBuiiaM 0€301acHOM pabOThI B
71a00paTOpUH TP MCTIOJIb30BAaHUHM XUMUYECKON
HOCYy/Ibl U 000PYIOBaHMUSL.

[IpoBoUTH  BBIYMCIEHUS C  [PUMEHEHHEM
MOHATUS ~ «MaccoBas JIOJIl  BEIIEeCTBa B
pacTBope».

BricTpanBath pa3BépHYThIE NUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALIUIO U3
y4eOHHKA U CIIPAaBOYHBIX MAaTEPHAIIOB,
TpaMOTHO
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Brruncaenus: ¢ HCIIOIb30BaHUEM ITOHSITHS
«MaccoBasd A0JI BCIICCTBA B paCTBOPCH

HCIIOJIb30BaTh U3yYEHHBIN IIOHATUIHBIN anmapar
Kypca XUMHUHU
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24

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX

COCIMHEHUN

11

Knaccudukanus HeopraHnueckux COeAMHEHUH.
Oxcuapl. Knaccuduxanus okcuaos:
coneoOpa3yroniue (OCHOBHBIC, KUCIIOTHEIE,
amdorepHsbie) 1 HecosieoOpa3yronue. Homenknarypa
okcu0B. PU3nYecKre U XMMHUUECKHUEe CBOICTBa
okcu10B. [lonyuenne okcuaoB. OcHOBaHMUS.
Krnaccudukanus oCHOBaHUHN: MIETOYN U
HEpacTBOpHUMBIE OCHOBaHUS. HoMeHknaTypa
OCHOBaHMU. PU3HMYECKHE U XUMUYECKUE CBOMCTBA
OCHOBAaHMH.

[TonyueHue ocCHOBaHUM.

Kucnotel. Kimaccudukanms Kucior.
Homenknarypa kucior. ®usudeckue u
XMMHUYECKHUE CBOMCTBA KUCIIOT. Psii akTUBHOCTH
metaiuioB H.H. bekerosa.

ITony4yeHnue KucoT.

Comu. Homenknarypa coneil. ®usnueckue u

XUMHUYECKHe cBoiicTBa coned. IlomyueHue
COJIEH.
I'eneTnueckas CBA3b MEXKIY KJIaccaMH

HEOPraHUYECKUX COCIUHECHUM.
XUMHYECKHI IKCIIEPHUMEHT:
JemoHncTpanuu:

Knaccudunuposars nuzydyaeMble BellecTBa M0
coctaBy ¥ cBoiictBaM. CocTaBisATh (HOPMYJIBI
OKCHJIOB, KHCJIOT, OCHOBaHHUM, COJICH U
Ha3bIBaTh UX IO MEXAYHApOIHON
HoMmeHkarype. [IporuosupoBars cBoiCTBa
BEIIECTB HA OCHOBE OOIINX XMMHUYECKUX
CBOWCTB M3y4YCHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHHU OTHOCATCHA.

CocTaBiaTh MOJIEKYJISIPHBIE YPABHEHUS
peakuui, WIIIOCTPUPYIOIIHUX XUMUYECKHE
CBOWCTBA U CIIOCOOBI TIOJTYUCHHS BEIIISCTB
M3YYCHHBIX KJIACCOB/TPYIII, a TAKXKE
MOATBCPKAAIOIINX TCHETUYCCKYIO B3aUMOCBA3b
Mexy HUMH. [Ipon3BOIUTE BBIYUCIICHUS TIO
YPaBHEHUSAM XUMHUYECKHUX PEaKIIHA.
[TnanupoBaTh 1 OCYIIECTBIATh Ha MPAKTUKE
XUMHUYECKHUE IKCIEPUMEHTBI, TPOBOIUTH
HaOII0/IeHus, IeTIaTh BBIBOJBI 0 pe3yabTaTam
AKCIIEPUMEHTA MIPH MPOBEICHUU JIA0OPATOPHBIX
OMBITOB U MPAKTUYECKHUX
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OOpa3npl  HEOPraHMYECKUX  BEIIECTB  PAa3IMYHBIX | padoT.
KJIACCOB. CrnenoBaTh IpaBuIamM 0€30MacHOM

OnbIThl, WUTIOCTPUPYIOIINE XUMHUYECKHE CBOMCTBA paboTe! B 1abopaTopuu HpH

KJIACCOB HEOPIaHUYECKUX BEIIECTB. HCHOJIb30BaHUN XUMHUYECKOMN IIOCyAbl U
JlaGopaTopHbI€ OTBITHI 000pyOBaHHUSL.
OnpeneneHre pacCTBOPOB KUCJIOT U IIET0YEH ¢ BeicTpanBaTh pa3sBEPHYTHIC THCHMEHHBIC H

HOMOLIBIO HHIMKATOPOB. M3yuenue B3aumoaelicteus | YCTHBIC OTBETHI C OIIOPOH Ha MH(bOPMAIIHIO K3
y4eOHHMKA M CITPABOYHBIX MATEPHAIIOB,

IPAMOTHO UCIOJI30BaTh U3Y4ECHHBIN
MOHSATUMHBIN anmnapar Kypca XuMHUH

KHCJIOT C METa/UIaMH, PEaKIMi HeUTpalIn3aluu.
B3aumoieiicTBie pacTBOpa CEPHOM KUCIOTHI €
okcuzom meau (II).

[Tony4yeHne HepaCTBOPUMBIX OCHOBaHUH. BbITecHeHHE
OJIHOTO METaJUIa IPYTHM W3 PacTBOpa COJIH.
[TpakTuyeckas pabora

Ne 6. Penrenne sxcrepuMeHTaIbHBIX 3a/1a4 110 TEME
«Baxkneiime K1acchl HEOPraHUYECKUX COSTUHEHUI.
Breraucnenus:

10 YPaBHCHUSM XUMHUYECKON PEaKIIMH: KOJTUIEeCTBA
BeIecTBa, 00bEMa, MaCCHI 10 U3BECTHOMY KOJIMYECTBY
BEIIIeCTBa, 00BEMY, MacCe pEareHTOB WM MTPOYKTOB
peaxiuu
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Utoro no pazneny: 30

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucrema xumuyeckux 3j1eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMoOB. XUMHYECKAasI
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHH
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3.1

Ilepuoanueckuit
3aKOH U
[Tepuoauueckas
CHCTEMa XUMHYCCKUX
snementoB /. M.
Meunneneesna.

Ctpoenue aToma

[TepBbIe MOMBITKY KIACCHPUKAITUN XUMUIECKUX
a1eMeHTOB. [IoHsITHE O Tpylmax CXOJHBIX JIEMEHTOB
(1IesI0YHBIE U IIEIOYHO3EMEIbHBIC METAILITHI,
raJIOr€Hbl, UHEPTHBIE T'a3bl). DJIEMEHThI, KOTOPbIE
00pa3yroT aMm(pOTEpHBIE OKCUIBI U THAPOKCHIBI.
[Tepuoanueckuii 3akoH. [lepuoauueckas cucrema
XAMHYECKHX DJICMCHTOB

.. MenneneeBa. KoporkonepuonHas u
JUTMHHOTIEpUOHAS (hOPMBI

[Tepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneesa. [lepuoasl u rpynmbl. Pu3ndeckuit
CMBICJI TIOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sijep. M3oTomnsl.
OnekTponbl. CTpoeHHE 3JIEKTPOHHBIX  000JIOUEK
aTOMOB TIEPBBIX

20 XUMHYECKHUX DJIEMEHTOB

[Tepuoanyueckoil CuCTEMBI

.. Menneneea. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTAa

no ero noisioxkenuto B Ilepmommueckoit cucreme J[.M.
Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS pajnyca

PackppiBaTh CMBICII IEPUOJUUECKOIO 3aKOHA.
OnuceIBaTh CTPOCHUE TAOINLIBI
«Ilepuonnyeckas cucreMa XMMHUECKUX
anemenToB .M. Menneneesa». Monenupoarb
CTPOCHHE aTOMa, SHEPIeTUYECKUX YPOBHEN U
IIOlypPOBHEH IPU IIOMOIIX PUCYHKOB,
3JIEKTPOHHBIX KOH(QUTYPAIHHA U 3JIEKTPOHHO-
rpapudeckux popmyi. [losicHITh puzndeckuit
CMBICJI IOPSIAKOBOIO HOMEPA, HOMEPOB IEpHOA
Y TPYIIIBI 2JIEMEHTA.

XapakTepru30BaTh XUMUUECKHUE JIEMEHTHI
IIEPBBIX TPEX NMEPUOAOB, KAINM, KAIBIUI U UX
COECIMHEHMS 110 NoNoKeHuo B [leprogunueckoit
cucreme J[.M. Menneneena.

OOBsACHATH 00LIME 3aKOHOMEPHOCTH B
N3MEHEHHUHN CBOMCTB XUMUYECKHUX JIEMEHTOB
(U3MeHeHue painycoB aTOMOB,
JIEKTPOOTPHUIIATEILHOCTH, BAJIGHTHOCTH) U UX
COEIMHEHUI B IIpesenax MajbIX IEPUOJIOB U
IJIaBHBIX MTOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XUMHYECKHX JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.
3nauenue [leprnoanueckoro 3akona u Ilepuoauyeckoii
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB JJI PA3BUTHUS HAYKU U
npaktuku. J[.1. MenaeneeB — yu€Hbli ¥ TpaKJaHUH.
XuMHYECKHH IKCIIEPUMEHT:

JlemoHcTpauu:

B3aumoneiicTBue rujipokcuia uHKa C pacTBOpamMu
KHUCJIOT U 11esiouerd. MoaenupoBaHue CTPOEHUS MOJIEKYJT
IIPU TIOMOILIY PUCYHKOB, MOJIEJIEH, 3JIEKTPOHHBIX U
CTpyKTypHBIX (hopmyit. Tabnuma «llepuoanueckas
cucteMma XxuMuieckux sneMeHToB [[.M. MennaeneeBay.
JlaGopaTopHbI€ OMBITHI

O3znakomMieHHe ¢ 00pa3liaMu METaJIOB U HEMETAJIIOB

YyacTBOBaTH B COBMECTHOW paboTe B
rape WIx IrpyIie.

BeicTpauBarh pa3BEpPHYTHIE IUCEMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALIUIO
13 y4eOHUKA U IPYTUX UCTOYHUKOB, B TOM
yucne MHrepHera
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3.2

Xumudeckas CBI3b.
OXMCIINTEIIFHOBOCCTAHOB
HUTCIIBHBIC pCAKIIUU

Xumnueckas cBsa3b. KoBaneHnTHas (MmoyisipHasi U HETOJIsIpHast )
CBSI3b. DJIEKTPOOTPULIATETILHOCTh XUMUYECKUX 3JIEMEHTOB.
Nonnas cBs3p. Crenenb okucienus. OKUCIUTENbHO-
BOCCTaHOBUTENbHbBIE peakiuu. [Iporeccsl

PackpbiBath CMBICT H3y4aeMbIX ITOHATHIA.

Onpenenarb BUJ XUMHUYECKOW CBSI3U B

COCTUHEHUH.

MonenupoBaTh CTPOEHUE MOJIEKYJ IpHU
TTOMOIIA PUCYHKOB, MOJIeNIeH,
ANEKTPOHHBIX U CTPYKTYPHBIX (POpMYII.
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OKHCJICHHUS B BOCCTaHOBJIICHUA. OKUCIUTEIIHN U
BOCCTAHOBUTENIN. XUMUYECKUN SKCIIEPUMEHT:
n3ydeHue o0pasIoB BEIIECTB METAJJIOB M HEMETAILIOB,
B3aMMO/JICHCTBUE TUIPOKCHU/IA LIMHKA C paCTBOPAMU
KHUCJIOT U LIEJIOYEHN, TPOBEIAEHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTETBHO-
BOCCTAaHOBUTEJIBHBIX peakiuii (ropeHue, peaKiuu
Pa3IOKEeHUSs], COSTMHEHNUS ).

XUMHYECKHH IKCIIEPUMEHT:

JlemoHcTpauu:

OnBIThL, WJUTFOCTPUPYIOLIUE TPUMEPHI OKUCITUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaKinid (ropeHre, peaKiuu
Pa3IoKEHUS, COCTMHCHHUS )

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY IS
cocTaByieHUs (POPMYJI BEIIECTB, DJIIEKTPOHHOT'O
Oasranca peaknuii. OnpenensaTh CTENEHb
OKHCJICHUS aTOMOB XHUMUYCCKHX 3JIEMECHTOB I10
(dhopMyIiaM U COCTaBIATH GOPMYITBI OMHAPHBIX
COEIUHEHMH 110 CTEIICHN OKHUCJICHUS aTOMOB
XUMHYECKUX 3J1€MEHTOB. OnpeacsiTh
OKHCJINTENIh U BOCCTAHOBUTENL. PaccTaBisarh
KO2(PHUITUEHTHI B CXeMax MPOCTHIX
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINi
METOJIOM 3JIEKTPOHHOTO OasaHca.

Ha6mronaTe XuMu4ecKkre OnbITHl O IJIaHy,
AQHAJIM3UPOBATH U JCJIaTh BHIBOJIBI.
HcnonwzoBate UKT a1 co3zganus Mouenei,
MOJATrOTOBKM MPE3EHTallMi, JOKJIaJ0B IO
TeME.

BricTpauBath pa3BEpHYThIE MUCbMEHHBIE

Y YCTHBIE OTBETHI C OMOPOI Ha HH(OPMALIUIO U3
yuyeOHHUKa U IPYTrUX UCTOYHUKOB, B TOM YHCIIE
HNutepnera

Hroro no pazneny

PesepBHOE Bpems
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OBIIEE 4YMCJIO YACOB IIO 68
I[TPOT'PAMME
9 KJIACC
HaumenoBanue Komuuec
Ne
pa3zaenoB U TeEM TBO Conepxanne 00y4eHUS OcHoBHBIE BUBI ACITETLHOCTH 00YJaIOIINXCSI
n/n y4€e0HOro npeamera 94acoB

Paznen 1. BenrecTBO U XUMHYeCKHE PeaKIun
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1.1

IToBTOpEHME u
yriayOneHue 3HAHUH
OCHOBHBIX pas3zenon

Kypca 8 kiacca

[Tepuoanueckuii 3akoH. [lepuoauueckas cucrema
xumudeckux 3nementoB [[.1. MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB
XUMUYECKUX AJIEMEHTOB IIEPBBIX TPEX NEPHUOJIOB,
KaJIUsl, KAIbLUSA U UX COEJUHEHUN B COOTBETCTBUU C
MIOJIOKEHUEM 3JIEMEHTOB

B [lepnoanueckoii cucremMe U CTPOEHUEM UX aTOMOB.
CtpoeHnue BemecTBa: BUAbl XUMUYECKOM CBSI3H. THIIBI
KPHUCTAJUIMYECKUX PEIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU U BUIA
Xxummuueckon cBsizu. Kiaccugukanus u HoMeHKIIaTypa
HEOPraHWYECKUX BEIIECTB. XMMHUUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSAIIMXCA K Pa3jM4YHbIM KjiaccaMm
HEOPraHWYECKUX COEMHEHMI, TeHETUYECKas CBSI3b
HEOPraHUYECKUX BELLIECTB.

XapakTepu30BaTh XUMUUECKUE 3JIEMEHTHI
NCPBLIX TpéX Nepruoa0B, KajIvsd U KAJIbIUA 110 UX
nonoxeHuro B llepuoaunyeckon cucreme /1. U.
Menneneea. KnaccuduuupoBaTs U Ha3bIBaTh

HCOPraHNM4YCCKUC BCUICCTBA U3YUCHHBIX KJIACCOB.

OnuceiBaTh 00IIME XHUMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, IMOJTBEPXKIATh
CBOMCTBaA MpuMepamMu MOJIEKYJIIPHBIX
YpaBHEHUN XMMHUUYECKUX PEAKIIUH.

Onpenenarsb BUJL XUMUUECKON CBSI3U U TUIT
KPUCTAJUIMYECKON PEIIETKH BEIIECTBA.
[Iporno3upoBath CBOMCTBA BELIECTB B
3aBUCUMOCTH OT UX CTPOCHUS.

BricTpauBath pa3BEpHyThIE TUCEMEHHBIE U
YCTHBIE OTBETHI C OMOPON Ha MH(GOPMAITHIO U3
y4eOHHKA U CIIPABOYHBIX MaT€pPHAJIOB,
TPaMOTHO
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XuMHYECKHH IKCIIEPUMEHT:

JleMoHCTpanu: 03HaKOMJIEHHUE C MOJIEIIIMHU
KPUCTAIIMYECKUX PEIIETOK HEOPTaHUUYECKUX
BEIIECTB — METAJUIOB U HEMETaJuloB (rpaduta u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpHUIa HATPHUS )

HCIIOJIb30BaTh U3yYEHHBIN IIOHATUIHBIN anmapar
Kypca XUMHUHU

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHUYECKHX PEAKIIHI

Knaccugukanus XuMIUecKnuX peakiuii o pa3IudHbIM

npu3HaKaM (110 YUCITy U COCTaBYy yYacTBYIOIINX B
PEaKILUH BEIIECTB, 110 TEIIOBOMY 3P PeKTy, IO
U3MEHEHHIO CTETICHEeH OKUCIICHUS XUMHUECKUX
3JIEMEHTOB, IO OOPAaTUMOCTH, IO Y9aCTHIO
KaTajn3aropa). JK30- U S3HIOTEPMHUECKUE PEAKIINH,
TepMOXHMHUYECKUe ypaBHeHUs. [loHsATHE O CKOpOCTH
xuMHu4yeckoi peakuun. [Torsarue 06 oOpaTuMbIx u
HEOOpaTHUMbIX XUMUYECKUX peakiusx. [lonsTue o
TOMOT'€HHBIX M F€TePOreHHbIX peakiusax. [lonstue o
katanmse. [loHsATHe 0 XUMUYECKOM paBHOBECHH.
dakTopbl, BAUSIIOIINE HA CKOPOCTh XUMUYECKOM
PEAKIMHU U MOJI0KEHUE XMMUYECKOT'O PABHOBECHS.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHEIC

PackpbIBaTh CMBICT M3y4aeMbIX TOHATHI U
MIPUMEHATH 3TU MOHATHUS IPH ONKUCAHUU CBOWCTB
BEILIECTB U UX MPEBpAILCHUI.
KnaccudunupoBaTh XUMHUECKHE PEAKITUU TIO
pa3IMYHBIM IPU3HAKaM. Y CTaHABJIUBATh
3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIuu OT
pa3u4HbBIX (HaKTOPOB.

[Iporno3upoBaTh BO3MOKHOCTH IPOTEKAHUS
XUMUYECKUX MIPEBPAILICHUM B pa3IMUHBIX
ycioBusiX. OnpenensiTh OKUCIUTENb U
BoccTaHoBuTenns B OBP.

CocTaBiATh SEKTPOHHBIN 0aaHC peaKIuu.
[Ipon3BOANTE BHIYUCIECHUS IO

XUMUYECKUM YPaBHEHUSAM. Y YaCTBOBATH B
COBMECTHOM paboTe B Mape WU TPyMIIe.
BricTpanBath pa3BEpHYTHIEC MUCHbMEHHBIC
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peaxuu, 3JEKTPOHHBIN OallaHC OKUCIUTEIbHO-
BOCCTaHOBUTENBbHON peakuuu. CocTaBieHne
ypaBHeHI/Iﬁ OKHUCINUTCIIbHO-BOCCTAaHOBHUTCIIbHBIX
peaxuil ¢ UCIOJIb30BAHUEM METO/1a JIEKTPOHHOTO
Oananca. XUMHYECKHUI IKCIIEPUMEHT:
JleMoHCTpauu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM
peaKIuu OT BO3JCHCTBHS Pa3TUYHbBIX (PAKTOPOB.
OnBIThL, WJUTFOCTPUPYIOLIUE TPUMEPHI OKUCITUTENBHO-
BOCCTaHOBUTEJBHBIX PEaKIuil (TOpEHUE, PEaKIIuU
pa3I0kKeHUs, COEAUHEHNUS ).

Bbruncnenus: KoiauMdecTBa BeIlIecTBa, 00bEMa W

MacCCbl pEarcHTOB WU IMPOAYKTOB IIO YPAaBHCHUAM
XHUMHUYCCKUX peaKuHﬁ

U yCTHBIE OTBETHI C OMOPOH Ha MH(POPMALUIO
n3 y4yeOHMKAa ¥ CIPABOYHBIX MAaTEpHaJOB,
IPaMOTHO HCII0JIb30BaTh M3y4YEHHBIN
MIOHATUMHBIN anmnapar Kypca XUMHAH
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1.3

DIIEKTPOTUTHYECKAS
JUCCOLIAAIIHS.
XUMUYECKUE PEAKIIUU
B pacTBOpax

Teopus SIEKTPOTUTHIECKOMN TUCCOIHALINN.
SHGKTPOJII/ITBI nu HeBHeKTpOJII/ITLI. KaTI/IOHBI, AHNWOHBI.
MexaHu3M TUCCOIUAIIMN BEIIECTB C Pa3InIHBIMU
BHUIaMU XHMI/I‘ICCKOﬁ CBs3U. CTCHGHB aucconualmu.
CuyIbHBIC U CJIa0bIe 3JICKTPOJIUTHI.

Peakiinu noHHoro ooMena. Y ciioBus

PackpeiBaTh CMBICT M3y4aeMBbIX MTOHATHH, a
TaK)K€ CMBICI TEOPUU IIEKTPOIUTHUECKOM
nuccoranuu. OObSICHATS TPUIUHBI
3JIEKTPONPOBOJHOCTU BOJHBIX PACTBOPOB
BEILIECTB, pa3inyaTh CJIa0ble U CUJIbHbBIC
AJICKTPOJIUTHI.

CocTaBisATh ypaBHEHUS JUCCOIHAITTN
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MPOTEKaHUs PeaKIiii HOHHOTro 0OMEHa, MOJIHbIE U
COKpaIlléHHbIE HOHHBIE YpaBHEHUsI peakunii. CBoiCcTBa
KHCJIOT, OCHOBAaHMI U COJIEH B CBETE MPEICTABICHUN 00
ANEKTPOJIUTUYECKON Auccounanuu. KauecTBeHHbIC
peakuuu Ha UOHBL. [loHATHE O THApPOIU3E COJEH.
XuMHYECKHH IKCIIEPUMEHT:

JemMoHCTpauu:

UccnenoBanue 35eKTpONpPOBOHOCTH PacTBOPOB
BEIIIECTB, MTPOIIeCcCa TUCCOIMAIIUN KUCIIOT,

iesioyeil u coseit (BO3MOKHO UCTIOIb30BAHKE
BHJIEOMATEPHAIIOB).

OMNBITHI, UIUTIOCTPUPYIOLTUE TPU3HAKH MPOTEKAHUS
peakiuii HFOHHOTO 0OMeHa (00pa3oBaHUE OCaIKa,
BbIJIETICHHE Ta3a, 00pa30BaHKE BObI).

Pacno3naBanne HEOPraHMYECKUX BEIECTB C OMOILBIO
KaueCTBCHHBIX PEAKIIUN HA NOHBI.

Jlaboparopubliil onbIT: M3yueHne npu3HakoB
MPOTEKAHUS PEaKIIMM HOHHOTO 0OMEHAa B pacTBOpax
AJIIEKTPOIUTOB (C 0Opa30BaHUEM OCAJIKa, BHIICICHUEM
ra3a, o0Opa3oBaHHUEM BOJIbI).

[TpakTuaeckas pabora:

KUCJIOT, IIeNodYeld M CcoJiel, MOoJHBIe U
COKpaIi¢HHbIC HWOHHBIC ypaBHEHUS
XUMHAYECKHX  pEaKUMid HOHHOro  oOMeHa,

KpaTKHe MOHHBIC YPAaBHEHUS MPOCTHIX PEaKIIUi
TUPOJIN3a COJICH.

XapakTepr3oBaTh O0IHME XUMHUYECKUE CBONCTBA
BEILIECTB PA3JINYHBIX KJIACCOB Ha OCHOBE TEOPUU
3JEKTPOJIIUTUYECKON JUCCOLIMAIINH;
MOATBEPIKIaTh CBOMCTBA ITPUMEpaMu
MOJICKYJISIPHBIX U MIOHHBIX ypaBHEHUN
XUMUYECKHUX peakuuid. Pemars
SKCIEPUMEHTAIIbHBIC 33/1a4U 110 TEME.
[InanupoBaTh U  OCYIIECTBISATH Ha MPaKTHKE
XUMHYECKUE IKCIIEPUMECHTHI, IPOBOJIUTH
HaOII0JIeHUs, JeNiaTh BBIBOJABI IO pe3yJabTaTaM
SKCIIEPUMEHTA TPH MPOBENCHUU T1a00paTOPHBIX
OTIBITOB U MPAKTHYECKHUX PadoT.

CrnenoBath mpaBuiiaM 06€30MacHOI paboOTHI B
1abopaTOpUHU MPHU UCTIOJIB30BAHUN XUMUYECKOM
MOCYZbl ¥ 000pyI0OBaHUS.

[TpoBOANTH BBIYUCIIEHUS IO XUMHUYECKHM
ypaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenne skcniepuMeHTaIbHBIX 334a4 110 TEME. B [1ape WM TPYIIIIE.
Bbruucnenus: no ypaBHeHUSIM XUMHUYECKUX BoicTpanBath pa3BEpHyThIE INCbMEHHBIE U
peakuui YCTHBIE OTBETHI C ONOPOH Ha HHPOPMALIUIO U3

y4eOHHUKa U IpYTUX UCTOYHUKOB MH(POPMALIUH,
B TOM uuciie MaTepHeTa

Uroro no pazneny 17

Pa3gen 2. HemeTa/uIbl M HX COeTUHEHU S
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2.1

OO61mas xapakTepucTHKa
XUMHYECKHUX 3JIEMEHTOB

VIIA-rpynnst.
I'ajorens!

OO6mas xapakTepucTuka raioreHoB. Oco0eHHOCTH
CTPOCHHUSI ATOMOB, XapaKTEPHbIEC CTEIIEHNU OKUCIICHUSI.
CrtpoeHue u GU3NIECKUE CBOWCTBA IPOCTHIX BEIIECTB —
rajoreHoB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMoOJIeHiCTBHE C METaJIIaMU, HEMETaJJIaMU,
uienioyamu). XaopoBoaopoa. CosisiHast KUCIOTa,
XUMUYECKHE CBOMCTBA, MOJIyYeHUE, IPUMEHEHUE.
JlelicTBrE XJI0pa U XJIOPOBOIOPOIA HA OPraHU3M
YeJI0BeKa.

Baxnelmue Xa0puabl U UX HaX0XKACHUE B PUPOJIE.
XUMHYECKH IKCTIEPUMEHT:

JlemoHcTpauu:

OnbIThI, OTpaxatomre puandeckrue U XUMHUECKHe
CBOICTBA raJIOT€HOB U UX COETMHEHUI (BO3MOXKHO
HCIIOJIb30BaHUE

OOBsACHATH 00LIME 3aKOHOMEPHOCTH B
M3MEHEHHH CBOWCTB HEMETAJUIOB M UX
COEMHEHUI B Ipe/esiaX MaJIbIX IepHUOJI0B U
rIaBHbIX moarpynn [lepuoamyeckoil cuctemMbl
XMMHYECKHUX 3JIEMEHTOB C Y4ETOM CTPOCHHUS MX
aTOMOB.

XapakTepu3oBaTh PU3NUECKUE U XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB TAJOTCHOB (Ha
IpUMEpPE XJIOPA) U CIIOKHBIX BEIIECTB
(x;mopoBOIOPOIA, XIOPHUAA HATPHS), CHOCOOBI X
HIOJTy4eHHS, IPUMEHECHUE U 3HAYCHNE B
MPHUPOJIE U KU3HH YETIOBEKA.

OmnpenensiTe XJIOPUI-UOHBI B paCTBOPE.
[TnannpoBaTh U OCYIIECTBISATh Ha MPAKTHKE
XMMHYECKHE IKCTIEPUMEHTBI, IIPOBOIUTH
HaOJIIOICHNS, 1e1aTh BBIBOJIBI 110 pe3yIbTaTaM
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BUJICOMATEPHAJIOB). 9KCIIEPUMEHTA MPU MPOBEICHUHU JTa00OPATOPHBIX
OsnakomieHue ¢ 00pa3laMu XJIOPUIO0B (IalOr€HUIOB). | OIBITOB M IPAKTHYECKHUX PaboT.
JlabGopaTopHBIil OMBIT: CrnenoBath npaBuiIaM 0€30M1aCHON paboOTHI
N3yuenue cBOMCTB comnstHON KucaoThl. [IpoBenenue B J1a00paToOpuu TMpPH UCHOIB30BAHUN
Ka4eCTBEHHBIX PEaKIUid Ha XJIOPHUI-UOHBI. XUMHUYECKOM MOCYbI U 000PYI0BAHHS.
[TpakTuyeckas pabora BricTpanBath pa3BEpHYTHIE MUCbMEHHBIE U

Ne 2: TlomyueHue COMSHONH KHMCHOTHI, W3ydeHne o&| YCTHPIE OTBETBI C ONOPOH Ha MHOpPMAIMIO U3
yueOHHMKa U CIIPABOYHBIX MATEPHAIIOB,

T'paMOTHO HUCIIOJIB30BATh I/13y‘~ICHHI)II7I
TTOHATHHHBIN arrmapar Kypca XuMnuunu

CBOMCTB.

Beluncnenys: no ypaBHEHUSIM XUMHUYECKUX PEAKLUN,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE
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2.2

OOmas xapakTepucTuKa
XUMHUYECKHX 3JIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COCIUHCHUA

OO0m1as XxapakKTepUCTUKa 3JIEMEHTOB VIA-Tpynisl.
Oco0eHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIEHU
OKHCIJICHHUS.

CrtpoeHue u GU3NIECKUE CBOWCTBA IPOCTHIX BEIIECTB —
KHCJIOPO/a ¥ Cepbl. AJUTOTPOITHBIE MOAU(PHUKAINN
KHCIIOPOJIa ¥ Cepbl. XUMUYECKHE CBONCTBA CEPHI.
CepoBonopon, crpoeHue, GU3NIecKue 1 XUMHIECKUE
CBOMCTBA.

Okcuapl  Ccepbl  KaK  MPEICTABUTEIM  KUCIOTHBIX
OKCH/JIOB.

Cepnas kucioTa, Gu3nYecKrue 1 XUMUYECKHE CBOMCTBA
(oOrmue Kak

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
HU3MEHEHUHU CBOMCTB 31eMeHTOB VIA-rpynmnel u
HX COCIMHEHHN C yYETOM CTPOCHHMS UX aTOMOB.
XapakTepu30BaTh PU3NUECKUE U XUMUYECKHE
CBOMCTBA IIPOCTOI0 BEILIECTBA CEPBI U €€
COeIMHEHUH (CepoBOJOPOA, OKCUIIOB CEPHI,
CEpHOM KUCIIOTHI, CYIb(aTOB), CTIOCOOBI UX
MI0JIy4€HUs], IPUMEHEHUE U 3HAUECHHUE B
IIPUPOJIE U JKU3HU YEIIOBEKA.

Omnpenensate Hamuuue Cyiab(paT-nOHOB B
pacTBope.

OOBSICHATD CYIIHOCTBH 5KOJIOTHYCCKUX
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NPEJCTaBUTEIIS KJIacca KUCIIOT U Cienn(puIecKue).
XHUMHUYECKUE PEAKIUH, JIEKALUE B OCHOBE
MIPOMBIIIJICHHOT'O CIIOC00a MOYICHHS CEePHOU
kucnothl. [Ipumenenue. Conu cepHON KUCIIOTHI,
KadecTBEHHasl peakius Ha cynbdar-noH. Haxoxnaenue
cepsl U €€ COCIMHEHUN B pUpoe. XUMHUUECKOE
3arpsI3HEHUE OKPYXKAIOIIEH Cpeibl COCAMHEHUSIMHU
cepsl (KUCIIOTHBIE 0K/, 3arpsiI3HEHHE BO3/1yXa U
BOJIOEMOB), CIIOCOOBI €ro NMPe0TBPAIIECHUS.
XUMHYECKH IKCTIEPUMEHT:

JlemoHcTpauu:

O3HakoMIIeHHE ¢ 00pa3LiaMu cepbl U € COeIMHEHUSIMU
(BO3MOKHO HCHOJIb30BAHNE BUI€OMATEPUAIIOB).
Habnronenue npouecca o0yriuBaHus caxapa Mo
JIEHCTBHEM KOHLIEHTPUPOBAHHOM CEPHOW KUCIIOTHI.
JlaboparopHble onbITh: M3yueHne XUMHYECKUX
CBOMCTB pa30aBiIEHHON CEPHOI KUCIIOTHI.

[TpoBeneHue KaueCTBEHHOM peakmu Ha Ccyab(haT-uoH
U HaOJII0/IeHHE IPU3HAKa €€ MPOTeKaHUs

pooem, CBSI3aHHBIX c

COCIMHEHM CEpBI.

[InanupoBaTh U OCYIIECTBIIATH Ha MPAKTUKE
XUMHUYECKHUE IKCTIEPUMEHTHI, TPOBOIUTH
HaOJI0/IeHUs, 1eJaTh BHIBOIBI 110 Pe3yIbTaTaM
3KCHEPUMEHTA.

CnenoBatb npaBuiiaM 0€3011acHOM pabOThI B
nabopaTopuu TPH UCTIOIB30BaHUU
XUMHYECKOH TIOCYIbI U 000PYIOBAHHUS.
[Ipon3BOAUTE BEIYMCIIEHUS 110 XMMUYECKUM
ypaBHeHusIM. crionb30Bath npu
BBIMOJTHEHUH YYE€OHBIX 3aJJaHUI TEKCThI
y4eOHUKa, CIIPaBOYHBIE MaTEPUAIIBI
(ITeproauyeckyro cUCTEMY XUMUYECKUX
snemenToB J[. . MenneneeBa, Tabmuiry
pacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEHN B
BOJIE, DJIEKTPOXUMHUYECKUHN PsJ] HAIPSKEHUN
MeTaiioB). Micronb30BaTh MU BBITOJTHEHUT
y4eOHBIX 3aJJaHUH U B TIpoliecce
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH HAyYHO-
NONYJSPHYIO JINTEPATYPY XUMUYECKOTO
coJiepKaHusl, CIPaBOYHbIE MaTEPHUAIbI,
pecypcel aTepHera

nepepadoTKon
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OO61mas xapakTepucTHKa
XUMHYECKHUX 3JIEMEHTOB
VA-rpynmsl. A3or,
dbocdop u ux
COEIMHEHUS

OO0m1as XxapakTepuCTUKa 3JIEMEHTOB V A-TPYIIIIBIL.

Oco0eHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTENIEHU

OKHCIICHUSL.

A30T, pacripocTpaHeHHe B IPUPOE, PU3UUECKUE U
XUMHUYECKHE CBOMCTBA.

Kpyrosopor a3ora B npupoe.

AMMHax, ero Gu3nYecKkue 1 XMMHYECKHE CBOMCTBA,
nojy4deHue u npuMeHenune. Comm aMMOHHMS, UX
du3ryecKre 1 XMMUYECKHE CBOMCTBA, TPUMEHEHHUE.
KadecTBeHHast peakiusi Ha HOHBl aMMOHHSL.
A3OTHas KUCIOTa, €€ ToJlydeHue, PU3NIeCKUe 1
XUMHUYECKHE CBOMCTBA (001IME KaK MTPEICTaBUTEIIS
KJ1acca KucIoT u crienuguieckue). Mcmonb3oBanue
HUTPATOB U COJICH aMMOHHSI B KAUYeCTBE
MUHEpaJIbHBIX Y100peHn. XMMHUYEeCKOe 3arpsi3HEHHe
OKpY’KaloIllel cpeibl COeIMHEHUSIMU a30Ta
(KMCIIOTHBIE T0XK]U, 3arPA3HEHNE BO3/lyXa, TOYBBI U
B0J10EMOB). Docdop, aIoTpoIIHbIE MOJUPHUKALIUN
docdopa, pusndeckre U XMMHUECKHUE CBOICTBA.
Oxkcun docdopa (V) u pochopHas kucnora,
buznyeckue u

OOBACHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3JIEMEHTOB VA-TpyNIibl U
UX COCIMHEHMH C yYETOM CTPOCHHMS UX aTOMOB.

XapakTepu30BaTh PU3NUECKUE U XUMUYECKHE
CBOICTBa MMPOCTHIX BeUIeCTB a30Ta u ¢ocdopa u
UX COeIMHEHUN (aMMHUaKa, cojieli aMMOHUS,
a30THOM KHUCJIOTBI, HUTPATOB, OKcHa Gochopa
(V) u pochopnoit kucnotsl, hocdaToB), CrIOcOObI
UX IMOJIy4YCHHUs, IPUMEHEHHUE U 3HAUCHUE B
NPUPOE U )KU3HU YenoBeka. OnpenensTs HOHBI
amMMoHus U (hochaTHOHBI B pacTBOPE.

OOBSCHATH CYIIHOCTh SKOJIOTHYECKUX

npo0JieM, CBSI3aHHBIX C HAXO0XKJICHUEM
coenMHEeHMH a3ota u pochopa B

OKpY>Karollen cpene.

[TmaHupoBaTh U OCYIIECTBIISATh Ha MPAKTHKE
XUMHAYECKHE YKCIIEPUMEHTBI, TPOBOIUTH
HaAOJIOCHNS, IeaTh BBIBOJIBI 110 PE3yIbTaTaM
HKCIEPUMEHTA TIPU TIPOBEICHUH JTa00PATOPHBIX
OTIBITOB U MPAKTUYECKON pabOTHI.

CnenoBare mpaBwiaM Oe3omacHOM paldOTHl B
naboparopuu
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XHUMHYECKHUE CBOMCTBA,
tdocdaros B

MUHEPATBHBIX YIOOPEHHUIA.

IIOJIYUCHHUCE.

Hcnonn3oBanue KauecTBe

XuMHYECKH IKCTIEPUMEHT:

JleMoHCTpamuu:

O3zHakomiieHHe ¢ HU3NUYECKUMH CBONCTBAMH a30Ta,
dbochopa ¥ UX COeTUHEHHUH (BO3MOKHO
UCIONIb30BaHue BuaeoMaTepuanoB). O3HaKOMIICHHE
¢ oOpasnamu a30THBIX U PocHOPHBIX YA0OpEHUH.
[Tonyuenue, cobupanue, paclio3HaBaHUE U U3yUYCHHE
CBOICTB aMMHakKa. Bzaumopeiicreue
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIBIO
(BO3MOHO HCIIOJIB30BAHUE BUICOMATEPUATIOB).
JlabopaTopHbIe ONBITHI:

[IpoBeneHrEe KA4YEeCTBEHHBIX pEaKUMid  HAa HWOH
amMoHus 1 pochaT-uoH, U U3yuyeHUE MPU3HAKOB HX
MPOTEKAHUS.

[TpakTnueckas pabora

No 3: Tlonmyuenne ammuaka, u3y4deHUe €ro CBONCTB.
Brruncnenus: mo ypaBHEHUSIM XUMHUECKUX
peakuun

[IPY UCTOJIb30BAHUU XUMUYECKOU MOCYIbI U
obopynoBanus. [Ipon3BOIUTE BEIYMCICHHS
110 XUMHYECKUM YPABHEHUSM.
Hcrnonb30Bath MpH BHITIOTHEHUH YIEOHBIX
3a/IaHAH TEKCThI YIYeOHHMKA, CIIPABOYHBIE
MaTepHalIbl

(mepruoINYECcKyI0 CUCTEMY XUMUYECKUX
sanementoB /. 1. Menneneea, Tabnuiry
pacTBOPUMOCTH KHUCJIOT, OCHOBAHUH U COJIEH B
BOJIE, DJIEKTPOXUMHUYECKUH Psi/i HANIPSKEHNUN
METAJLJIOB)
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OO61mas xapakTepucTHKa
XUMHYECKHUX 3JIEMEHTOB
IVA-rpynnel. Yriepon
Y KPEeMHUU, U UX
COEIMHEHUS

OO0m1as XxapakTepucTUKa 3JIeMeHTOB [V A-rpynisl.
Oco0eHHOCTH CTPOEHUSI aTOMOB, XapAKTEPHBIE CTENIEHU
OKHCJICHHUS.
VYruepog, MOU(HUKAIINH,
pacnpocTpaHeHue B IpHupoae, (usmueckue U
XUMUYECKHE CBOMCTBa. Ancopbuus. Kpyrosopor
yriaepojaa B IMPHUPOJIE.

Oxcuzpl yraeposa, ux (pu3nuecKkue U XUMHUIECKHe
CBOICTBa, ICICTBUE HAa )KUBBIE OPIaHU3MBI,
MI0JIy4Y€HHUE U IPUMEHEHHUE. DKOJIOTHYECKUE
npo0JieMbl, CBsI3aHHBIE ¢ OKcHioM yriepoza (IV),
THIIOTE3a TII00ATIBHOTO MOTEIUICHUS KIIMMAaTa,

AJUTOTPOITHBIE

MapHUKOBBIN 2PPEKT.
YronbHas KUCIIOTa U €€ COJH, UX (PU3NIeCcKue U
XMMUYECKHE CBOWCTBA, TOJyYEeHHE U IPUMEHEHHUE.

KauecTtBeHHast peakuys Ha KapOOHATHOHBI.
Ucnonbs3zoBanue kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIICHHOCTH U CEJTbCKOM XO35HCTBE.
HCpBOHaLIaJ'II)HI)IG IIOHATUSA 06 OpPraHn4Y€CKux
BEIIIECTBAX KaK O COCAMHEHUSX yriiepona (MeTaH,
JTaH,

OOBACHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3yieMeHTOB [V A-rpynibl u
HX COCIMHEHHN C yYETOM CTPOCHHMS UX aTOMOB.
XapakTepu3oBath (HU3HUECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB yIiIepoJa U KPEMHUS
U UX COEJIMHEHUM (OKCUJIOB yTiiepoja, YroJbHOU
KHCJIOTBI, KApOOHATOB, OKCH/Ia KPEMHHUS,
KPEMHHEBOU KUCIIOTHI, CHJIIMKATOB), CIIOCOOBI UX
MOJIYYCHUSI, IPUMEHEHUE U 3HaYEHUE B TIPUPOJIE
¥ J)KU3HM yesioBeka. OOBSICHITh PUIHHHO-
CJIEICTBEHHYIO CBSA3b: CTPOCHHE BEIIECTBA —
CBOMCTBa — MPUMEHEHHE — HA IPUMEPAX
COEIMHEHMH yriieposa u KpeMHus. OnpenensiTh
KapOOHAT- U CUJIMKAT-HOHBI B PACTBODE.
OOBSACHATDH CYIIHOCTH SKOJIOTHUECKHUX MPodIIeMm,
CBSA3aHHBIX C HaXO0XKJIEHUEM YTJIEKHCIIOTO ra3a B
okpyxatoien cpeze. [lonrsepxaars
0COOEHHOCTH COCTaBa OPTaHMYECKUX BEIIECTB
MpUMepaMu IPOCTHIX COESANHEHUN (METaH, dTaH,
STUJICH, alleTUIICH, YTaHOJI, TTUIEPUH, YKCYCHAs
KHCJIOTa), B3aUMOCBSI3b HEOPTaHUUECKHUX
COECIMHEHUH yIiiepoaa u
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STHWJIEH, alleTUJIEH, TaHOJ, [NINLEPUH, YKCYCHas
KHCJIOTA).

[TpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB (yroiib,
HNPUPOHBIH ra3, He()Th), IPOIYKTHI UX MEPepabOTKU
(6eH3uH), UX POJb B OBITY M MPOMBIIIJIEHHOCTH.
[TonsiTvie 0 OMOJIOrMYECKU BaXKHBIX BEILIECTBAX: JKUpaX,
OenKax, yriaeBo/iax — M UX POJIM B KU3HU YEJIOBEKA.
MatepuanbHOe €IMHCTBO OPTaHUYECKUX U
HEOpraHn4YeCcKux coenuHennil. Kpemnui, ero
¢uznyecKrue 1 XMMHUYECKHE CBOMCTBA, IOIYYEHHUE U
npuMmeHenue. CoelMHEHUsI KpEMHUST B MPUPOJIE.
OO6mue npeacraBienus 00 okcuae kpemuaus (IV) u
KPEMHMEBOU KUCIIOTE.

Cunukatel, MX HCIOIb30BaHHE B OBITY, MEIUIMHE,
MPOMBIIIJIEHHOCTH.

Baxnelmme cTpouTenbHbIE MATEPHAIIBL: KEPAMHUKA,
CTEKJIO, IIEMEHT, 0€TOH, kene300eToH. [IpobmemMbl
0€3011acHOr0 MCIOIb30BAHMSI CTPOUTEIBHBIX
MaTepHaloB B IOBCETHEBHOM JKU3HMU.

XUMHYECKH IKCTIEPUMEHT:

JeMoHcTpanuu:
Mogenu KpUCTAUTMYECKUX PEMIETOK

OpPraHUYECKUX BELIECTB.
OnwuceIBaTh poib OEIKOB, JKUPOB H YIIIEBOIOB B
(yHKIIMOHMPOBAHUY KUBBIX OPraHU3MOB,
COCTaB MPUPOJIHBIX HCTOYHUKOB
YTJIEBOAOPOIOB, UX POJIb B OBITY U
IPOMBIIIIJIEHHOCTH.

IIpoBoauTh

BBIYUCICHUA 10

XUMHNYCCKUX peaKI_[I/Iﬁ.

[InanupoBaTh ¥ OCYIIECTBIATh Ha MPAKTUKE
XUMHUYECKHUE IKCTIEPUMEHTBI, TPOBOIUTH
HaOJII0/IeHus, J1eJaTh BBIBO/IBI 110 Pe3yJIbTaTaM
9KCIIEPUMEHTA MIPH MPOBEICHUH J1a0OPATOPHBIX
OTIBITOB U MPAKTHYECKHUX PadoT.

CrnenoBath mpaBuiiaM 6€30MacHOi paboTHI B
nabopaTopuu TpU UCTIOTB30BAHUU
XUMHUYECKON TTOCYIbI U 000PYIOBAHMS.
Hcnonbs30Bath npy BHITIOJIHEHUH YYEOHBIX
3a/laHui TeKCThl y4eOHMKA, CIIPaBOYHbBIC
MaTepHalIbl

(ITeproguyeckyro cUCTEMY XUMUYECKUX
snemenToB J[. . MenneneeBa, Tabmuiry
pacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEHN B
BOJIE, DJIEKTPOXUMHUYECKUHN P HAPSKEHHUN
METaJIOB)

YPaBHCHHUAM
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anmasa, rpadura, Qymiepena.

O3HakoMJIEHHE € MTPOLIECCOM aAcopOLuu
pPacTBOPEHHBIX BEILIECTB

AKTUBHPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOTa3a.
O3HakoMJIEHUE C IPOAYKIMEN CUITUKATHON
poMbIIeHHOCTH (Buneomarepuainsl: cuimkaTHas
IIPOMBIILIJIEHHOCTB ).

Mopenu MOJIEeKyJI OpraHu4ecKuX BEIECTB.
JlaGopaTopHBIN OMBIT:

[Tonyyenue, coOupanue, pacrno3HaBaHUE U HU3y4YEHUE
CBOICTB YIIIEKUCIIOTO rasa. [IpoBenenue
KaueCTBEHHBIX pEaKkiuii Ha KapOOHAT W CHUJIMKAT-
MOHBI U U3yYCHHE MPU3HAKOB UX NMPOTEKAHMUS.
[TpakTueckue paboThI:

No 4. TlomydyeHue yrieKHCIOro ras3a, WU3y4eHHE €ro
CBOWCTB.

Ne 5. Pemenne 3kcrniepuMEHTaIbHBIX 33/1a4 110 TEME
«BakHeumme HeMeTaJUTbl U UX COSUHEHHUS
Brruncienus: mo ypaBHEHUSIM XUMHUUECKUX PEaKIIUMi
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Hroro no pazneny

25

Pazgen 3. MeTa/sIbI M HX COeTUHEHU S
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3.1

OO01wue cBONCTBA
METAJUIOB

OO011ast XxapakTepUCTHKA XUMUUYECKUX HJIEMEHTOB —
METaJIJIOB Ha OCHOBAHUU UX I0JIO)KEHUS B
Ilepuonnueckol cucTeMe XUMUYECKHUX JIEMEHTOB
.M. MenneneeBa u crpoenus atomoB. CtpoeHue
MeTaJIJIOB. MeTajuinueckas CBsI3b M MeTaJllIn4ecKast
KPUCTAJIJINYECKAsl PEIIETKA.

DNEKTPOXUMHUYECKUH psijl HAIIPSHKEHUH METaJlJIOB.
dusnyeckue 1 XMMUYECKHUE CBOMCTBA METAJLIIOB.
O6ume ciocoObl mosyyeHust MetayuioB. [lonsatue o
KOPpPO3UHU METAJIIOB, OCHOBHBIE CITIOCOOBI 3aILIUThI UX
oT koppo3suu. CruiaBsl (CTajb, YyTyH,
TIOPAIIOMUHMM, OpOH3a) U UX MPUMEHEHHE B OBITY U
IIPOMBIIIJIEHHOCTH.

XUMHYECKH IKCTIEPUMEHT:

JeMoHcTpanuu:

OO0pa3ibl MeTaJUIoB U CIu1aBoB. M3yuenune
Pe3yJbTaTOB KOPPO3UH METAIIIOB (BO3MOXKHO
UCIOJIb30BaHUE BHIeoMaTepualioB). JlaboparopHsie
OIIBITBI:

O3HakomiIeHHE ¢ 00pa3laMM METaJlJIOB U CILIaBOB, UX
(bU3nYeCKUMHU CBONCTBAMHU.

PackppIBaTh CMBICIT U3y4aeMbIX TIOHSATHIA U
MPUMEHSTh STH ITOHSTHUS TIPU OMTUCAHUN CBOUCTB
BEIIECTB U UX MpeBpaineHuit. OOBsACHITH o0IIHe
3aKOHOMEPHOCTH B M3MCHEHUH CBOICTB
AJIIEMEHTOBMETAJIIOB M UX COCTUHECHUH C yU4ETOM
CTPOCHUS X aTOMOB.

XapakTepHu30BaTh CTPOSHHE METAIUIOB, O0IITHE
(u3HUecKre U XUMUYECKUE CBOWCTBA METAIIJIOB.
XapakTepu30BaTh 0OIIUE CITOCOOBI MOJTyYCHHSI
METAaJUIOB.

OnwuchIBaTh CIOCOOBI 3alIUTHI METAJIOB OT
KOPPO3HH.

CrnenoBath npaBuiaM 0€3011aCHON pabOTHI B
71a00paTOpUu TPH KCIIOJIb30BAHUH XHMUYECKON
TOCY/IbI M1 000PYAOBaHUSI.

HpOI/ISBO}II/ITI) BBIYUCIICHUSA I10 YPAaBHCHUAM
XUMHUYCCKUX pCaKHHﬁ, €CJIN OJUH U3

pEareHToB COACPKHUT MPUMECH.

VYyacTBOBaTh B COBMECTHOI paboTe B mape
WJIH TPYIIIIE.

Hcnonb30BaTh MpH BHITOJTHEHUHN Y4EOHBIX
3a/IaHHAI TEKCTHI YIeOHHKA,
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Bbruncnenus: o ypaBHEHUSIM XUMHUYECKUX
pEAKLMA, €CIIM OJMH U3 PEareHTOB COACPKUT
IIpUMeCH

CIIPaBOYHbIC MaTEpPHAIIbI
(Ilepuonnyeckyro cUCTEMY XUMUYECKUX
anemenToB /. V1. Menaeneesa, Tabnuiry
pacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEN B
BO/JIE, DJIEKTPOXUMHUYECKUHN P HAIPSKCHUN
METaJLJIOB)

58



denepanpHas padboyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIl YPOBEHbD )

3.2

Baxxueiimue meTanibl U
UX COEOUHEHUS

16

[[{erounble MeTamibl: osoxkenue B Ilepuonnueckoi
cucteMme xumuieckux snemeHToB /.M. Menaeneena,
CTPOEHHE UX aTOMOB, HAXO0XKJICHUE B IPUPO/IE.
duznueckre 1 XMMUYECKHE CBOMCTBA (Ha MpUMeEpe
HaTpud U Kanus). OKCUIpl ¥ TUIPOKCU]IBI HATPUSL U
kanud. [I[puMeHeHne mea0YHbIX METAJUIOB U UX
COCIMHEHUN.

[[{erouHO3€eMENbHBIE METAIIIIBI MArHUM U KAJIbLIANA:
nosioxeHue B [lepuoanueckoii cucreMe XuMUYECKUX
AJIEMEHTOB

.. MenneneeBa, CTpOEHUE UX aTOMOB, HAXOXJECHUE B
npupoje. PU3nyeckne 1 XMMUYECKHE CBOMCTBA MarHus
U Kajblus. BaxkHelre coeinHeHus KaabIus (OKCUJI,
THJIPOKCH, cOH). JKECTKOCTH BOABI U CIOCOOBI €€
YCTpaHCHHS.

AOMUHUI: TIOJIOKEHUE

B [lepuoanueckoil cucreMe XUMHUECKUX

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOBMETAIOB U UX
COCIMHEHUH B Ipynmax ¢ y4€TOM CTPOCHHUsS UX
aTOMOB. XapakTepu30BaTh (PU3HUECKUE U
XMMHUYECKHE CBOICTBA IIPOCTHIX BELIECTB
METaJIJIOB U UX COEAUHEHUN (OKCHJIOB,
THIPOKCHUJIOB, COJIEH ), CIOCOOBI UX MOTyYEHUS,
IIPUMEHEHNE U 3HAaYECHUE B NPUPOJE U KU3HU
YeJIOBEKa. Y CTaHaBIMBATh IPUUUHHO-
CJIEJCTBEHHYIO CBSI3b: CTPOEHUE BEILIECTBA —
CBOICTBAa — IIPUMEHEHHE — HA IPUMEPAX
U3y4aeMbIX BelecTB. Pacro3HaBaTh ¢ IOMOIIBIO
KauECTBEHHBIX PEAaKLUH HOHBI METAIIOB:
MarHusi, Kajablys, alIOMMHUS, IMHKA, sxene3a (1)
u xenesa (I11), menu (I1).

Jloka3piBaTh aM(pOTEpHBII XapakTep OKCUAO0B U
THIPOKCUIOB QTFOMUHUS U LIMHKA.
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anemenToB .M. MenaeneeBa, ctpoeHue aToma,
HaxO0KJIeHUE B Ipupoje. PU3HUECKUe U XUMUYECKHE
CBOWCTBA aTIOMUHHA. AM(OTEpHBIE CBOWCTBA OKCUA U
THUPOKCHUA aMFOMUHMSA. JKene30: MonoXKeHue B
[Iepnonnueckoi cucreMe XMMHAYECKHUX demMeHToB J[. M.

MeHz[eneeBa, CTPOCHUE aTOMa, HaXO0XICHHUEC B ITPUPOJC.
dusndyeckne ¥ XMMUUECKHE CBOMCTBA JKeje3a. OKCI/I,I[H,

ruapokcuabl ¥ conu xenesa (I11) u xxenesza (11I), nx
COCTaB, CBOMCTBA U MOJy4YECHHE.

XuMHUYEeCKHU IKCIIEPUMEHT:

JeMoHcTpanuu:

Oco6eHHOCTH B3aUMOJICHCTBUS OKCH/IA KaJIbLHUS U
HaTpHUsl ¢ BOAOM (BO3MOYKHO HCIIOJIb30BAHNE
BUjieomMarepuaioB). OKkpalinBaHue MJIaMEHU HOHAMHU
HaTpus, KaJus U KaJablKs (BO3MOKHO HCIIOJIB30BaHHE
BUjeomarepuanoB) MccaenoBanue cBOMCTB KECTKOM
BOJBI.

[Iponiecc ropenus xeines3a B KUCIOPOIE

(BO3MOXKHO HCIOJIb30BaHNE BUI€OMATEPUATIOB).
JIaGopaTopHBbI€ OIBITHI:

IIpoBeneHne KaueCTBEHHBIX PEAKIUI Ha NOHBI
(Maraus, KanbLus, aTlOMUHUS,

[InanupoBaTh ¥ OCYHIECTBIIATE Ha MPAKTUKE
XUMHMYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HaOJIIOICHNUS, 1e/1aTh BBIBOJIBI 110 pe3yIbTaTaM
9KCHEPUMEHTA IPU MPOBEACHUH J1a00PaTOPHBIX
OIIBITOB U MTPAKTUYECKUX pabOT.

CrnenoBath npaBuiaM 6e301acHON paboThI

B 1a00paTopuu TpH UCTIOIB30BAHUN
XUMHUYECKOH TOCYIbl U 000PYIOBAHHUS.
[Ipon3BOaUTE BBIUUCIEHUS IO

XUMHMYECKUM YPAaBHEHUSIM. Y4acTBOBaTh B
COBMECTHOH paboTe B mape Wi IPYIIIe.
BricTpanBath pa3BépHyThIE MUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALIUIO U3
yueOHHMKa U CIIPaBOYHBIX MaTepUasOB,
IPaMOTHO UCIOJIb30BaTh U3YyUEHHBIH
MOHATUHHBIN anmnapar Kypca XUMHAH
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1uHKa, xxenesa (II) u xxenesa (11I), menu

(II), onrcanue mpU3HAKOB UX MPOTEKAHUS.
HccnenoBanue aMm(pOTEpHBIX CBOWCTB THAPOKCHIA
AIIOMUHUS U TUAPOKCUAA LIUHKA.

[TpakTuyeckue pabOTHI:

Ne 6. J)K€ctkocTh BOIBI M METO/IBI €€ YCTPaHEHHUSI.
Ne 7. Pemienne 3KCcriepuMEHTANIBHBIX 3a/1a4 110 TEME
«Baxknel1me MeTasuibl U UX COSIUHEHUSI.
Bbruncnenus: mo ypaBHEHUSIM XUMUYECKUX PEaKLnH,
€CIIM OJIMH U3 PeareHTOB JaH B U30BITKE WU
COJIEP’KUT IPUMECH; MAaCCOBOM J0JIM BBIX0J1a
IPOJYKTA peaKuu

Hroro no pasaceiny

20

Paznen 4. Xumus u okpykaiomnas cpeaa

4.1

XHUMHS ¥ OKpYyXKaromas
cpena

3

BemectBa 1 MaTepuaisl B IOBCEAHEBHON KU3HU
4esi0BeKa. bezonacHoe UCoab30BaHUE BEIIECTB U
XMMUYECKUX peakiuii B 0bITy. [IepBas momonis npu
XUMHUYECKHX OKOTaxX U OTPABICHUAX. XUMHUYECKOE
3arpsi3HEHUE OKpYKarollei cpenpl (mpeaenbHast
JIOITyCTUMast

XapakTepu30BaTh pOJib XUMUU B

paznuuHbIX chepax AesITEeIbHOCTH JIOJIEH,
OCHOBHBIE BEIIIECTBA I MaTepPHAIbI,
MIpUMEHsIEMbIE B )KU3HH COBPEMEHHOTO

YeJioBeKa.

OOBsCHATD yCIIOBHsI 0€30MMaCHOTO MCTIOIB30BAHUS
BEIIECTB M XUMUYECKHIX
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KOHLIEHTpalusi BeulecTB. Ponb XuMuUM B pElIEHUH | peakluii B OBITY.
3KOJIOTMYECKHX IIPOGIIEM. AHanm3upoBaTh U KpPUTUYECKH OLIEHUBATh

XuMuuecKmii IKCIIEPUMEHT: I/IH(bOpMaI_II/II-O O BJIMAHHUHA IMMPOMBIINIJICHHOCTH,

. CEJILCKOT0 X035MCTBA, TPAHCIIOPTA U Jp. HA
JleMoHCTpamuu: -
COCTOSIHUE OKPY KaIOIEH CpeIbl.
W3ydyenne o0pas3oB MarepualioB (CTEKJIO, CIUIaBBI Py m pea
METaIUIOB, TIOJIMMEPHbIE MaTEPUAIbI) YMeTh OKa3bIBaTh NMEPBYIO MTOMOIIb TTPH

XAMHYECKHUX 0XKOTaX U OTPABICHUSIX.
[TpuHMMaTh ygacTue B 00CYXIACHHH MTPOOIEM
XMMHYECKOM M 3KOJIOrMYECKOW HAMPABIEHHOCTH,
BBICKA3bIBATh COOCTBCHHYIO MO3HUIIUIO 110
npobJiemMe U IpeaiaraTh BO3MOXKHBIE ITyTH €€
peleHus

Hroro no pazgeny:

PesepBHOE Bpems

OBIIEE YMCJIO YACOB I10 68
I[TPOTPAMME
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