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2.1.12.®epepanbHas padoyas IporpaMmMa 1o y4e0HoMy npeaMeTy « XuMHUs»

OenepanpHas paboyas mporpaMma 1Mo ydyeOHOMY npeameTry «XuMus» (0a30BbIid
ypoBeHb) (mpenameTHass o0nacTb «EcTecTBeHHO-HayuyHbIE MPEIMEThI») BKIIOYAET
MOSICHUTENBHYIO 3aIMCKY, COIepKaHue O0OyUYEeHHUs, MNIAHUPYEMbIE PE3YJIbTAThl OCBOCHUS
MPOTPAMMBI 110 XUMHH, TEMATHIECKOE TJITAaHUPOBAHHE.

[TosicHuTenbHass 3amucKa OTpa)kaeT OOIIME 1AM M 3ajladyd W3Y4YCHHs] XHMUH,
XapaKTEPUCTHKY TICUXOJOTHUECKUX TPEINOChUIOK K €€ H3YYEHUI0 OOYJaroIIMMUCH,
MECTO B CTPYKType Y4YeOHOro IUTaHa, a TaKXKe MOAXOABl K OTOOpY ColaepKaHus,
K OIMPEICIICHUIO TNIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue 0Oy4deHHUsSI PACKpbIBA€T COJEpKaTeIbHbIE JIMHUHM, KOTOPHIC
npeayiaratoTes sl 00s13aTeIbHOTO U3YYEHUsSI B KaXJOM KJlacce Ha YPOBHE OCHOBHOIO
oO1rero oOGpazoBaHMS.

[InanupyeMbie pe3ynbTaTbl OCBOEHHUS MPOTPAaMMbI 1O XHMHH BKIIIOUAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh MEpUOJ OOY4YEHHUsI Ha YpOBHE
OCHOBHOT'O 0011Ier0 00pa3oBaHUsl, a TaKXe MPEIMETHBbIC JTOCTHKEHHUS 00ydaronierocs
3a KaXXJIbIi TOJ] OOy4eHHS.

HOACHUTEJIBHAS 3AIIMCKA

[IporpaMmMa 1o XMMHUK Ha YPOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOMN
porpaMmMbl OCHOBHOTO 001iero oOpa3zoBaHus, npenacraBieHHbix B OI'OC 00O,
a TaKkKe Ha OCHOBE (QeAepalibHOM paboueil MmporpaMMbl BOCIHTAHHUS U C YYETOM
KOHLEMLUK TpEenoAaBaHus Yy4eOHOro mpeaMera «XuUMHUS» B 00pa30BaTeIbHBIX
oprannsauusax Poccniickon denepannu.

[Iporpamma no xumuu pa3paboTaHa C UEIbI0 OKa3aHUS METOJUYECKON MOMOIIH
YUHTEIIO B CO3/IaHUU paboyell mporpaMmbl IO y4eOHOMY MPEIMETY.

[IporpamMma 1o XxuMuu Ja€T NPEACTABICHUE O LIENAX, 00IIEel CTpaTeruu 00y4yeHus,
BOCIHUTAHUA W  Pa3BUTHS  OOydYaroIMXCs  CpPEACTBAaMH  Y4eOHOTO  MpeaMmeTa,
yCTaHaBIMBAaeT  00s3aTEJIbHOE  NPEIMETHOE  COAepXaHue,  MpeaycMaTpUBaeT
pacnpezesieHue ero 1o Kiaccam U CTpYKTYPUPOBAHME I10 pa3/iesaM U TEMaM IIPOTrpaMMBI
0 XUMHUH, ONpENENseT KOJMYECTBEHHBIE M KAUYE€CTBEHHBIE XapPAKTEPUCTUKH
COJIEpKaHUs, PEKOMEHIYEMYIO IIOCIEIOBATENbHOCTh HW3YYEHUS XUMHUU C YYETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH OO0Yy4alolMUXCs, ONpenensieT BO3MOXKHOCTH  IpeIMeTa
JUIS peayin3alui TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHuUs, a Takke TpeOoBaHUMN
K pe3yibTaraM OOy4YeHHs XMMHUU Ha YPOBHE LieJied M3y4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATEIILHON JIESITEIbHOCTH 00YUYarOIIerocsi o0 OCBOCHHUIO Y4EOHOIO
COJZIEpKaHHUS.

3HaHWE XUMHH CIY>KUT OCHOBOM I  (OPMHUPOBAHHS  MHPOBO33PEHUS
00y4aroIerocs, ero MpeJCTaBICHUA O MAaTePUAIILHOM €IUHCTBE MHpPA, BAXKHYIO POJIb
urpaot (GopMupyeMble XMMHUEH NPEICTABICHHUA O B3aUMOIPEBPAICHUSAX SHEPTrUu
U 00 DHBOJIOLMU BEIIECTB B MPHUPOAE, O MYTAX pEIICHUs TI00aNbHBIX MpodIeM
YCTOMYMBOI'O pPa3BUTUS YEJIOBEYECTBA — CHIPBEBOM, JHEPIETUYECKOM, NHUIIECBON
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U HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIeM 3paBOOXPAHEHHUS.

N3yuyeHnue xumuu:

CIIOCOOCTBYET peasii3allii BO3MOXHOCTEH HJisi caMOpa3BUTHS U (HOPMHUPOBAHUS
KYJbTYPBI JINYHOCTH, €€ 00111eH U (PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJaJA B (OPMHUPOBAHHE MBINUICHUS W TBOPYECKUX CIOCOOHOCTEH
OOydJarommxcsi,  HaBBIKOB  HMX  CaAMOCTOSITCIIBHOW  y4eOHOH  JIESITEIBHOCTH,
AKCIEPUMEHTAIBHBIX W HUCCIEIOBATEIbCKUX  YMEHUM,  HEOOXOJUMBIX  Kak
B TTIOBCEHEBHOM XKM3HU, TaK U B MPOPECCUOHATBHON JEATETHHOCTH;

3HAKOMHT CO CHEIU(UKON HAyIHOTO MBITIUICHHS, 3aKJIaIbIBACT OCHOBBI IIEJIOCTHOTO
B3MVISiJa HA €IMHCTBO NPUPOABI M YEIIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TAallOM
B (hOPMUPOBAHUH €CTECTBEHHOHAYYHOU rPaMOTHOCTH 00YyYaroUuXCsl;

croco0CcTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-HAYUYHBIM
3HAHMSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJOTHMUYECKOE 00pa3oBaHUE
oOydJarommxcs.

Jlanubpie HampaBlieHHS B OOYYEHMM XHMHH OOECIEYUBAIOTCS CHENU(UKOM
coJiep KaHusl yueOHOTO MPeIMETa, KOTOPBIN SABJISIETCS MEAarornueck aJanTUpOBaHHBIM
oTpakeHueM 0a30BOI HAYKM XUMHH Ha ONIPEIEeIEHHOM dTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIErOo 00pa30BaHUS OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIIUMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSITUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XMMHUHU U HEKOTOPBIX OTHAEJIbHBIX 3HAYMMBIX MOHSATHN OPraHUYECKOU
XAMUU.

CtpykTypa cojepKaHHsi MpOrpaMMbl MO XUMUU C()OpPMHUpPOBaHA HAa OCHOBE
CHUCTEMHOI0 MOAX0/1a K €€ n3yueHuto. CoaepKaHue CKIAAbIBACTCS U3 CUCTEMbI TIOHITUI
O XHUMHUYECKOM BJIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUM O XWMHYECKOU pPEaKIUU.
O6e 3Tu cucTeMbl CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY MOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MTPEICTABICHUN PA3HOTO YPOBHSL:

ATOMHOMOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCEI'O €CTECTBO3HAHUS,

[Tepnoanueckoro 3akona JI.11. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

MPEJCTaBICHUMN 00 2JIEKTPOJIUTUYECKOMN TUCCOIMAIIMY BEILIECTB B paCTBOPAX.

TeopeTnueckre 3HaHUSI PACCMATPUBAIOTCSI HA OCHOBE SMIIUPUUYECKHU MOTYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEAOBATEILHO OT OJHOTO YPOBHS K APYromy,
BBITIOHSAA (YHKIMM OOBSICHEHUS] W TIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U
BO3MOYKHOCTEMN MPAKTUUYECKOTO MPUMEHECHUS U MOJYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHME MPOTpaMMbl IO XUMHUU CITOCOOCTBYET (DOPMHUPOBAHUIO TPEACTABICHUS
O XUMHMYECKOW COCTaBIIAIONIEH HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOU
MIPUPOABL, IEHHOCTHOI'O OTHOILLICHUSI K HAYYHOMY 3HAHUIO U METOJIaM MO3HAHUS B HayKe.
N3yyenne XuMuu MPOUCXOAUT C TMIPUBJICUCHUEM 3HAHUN U3 paHEe W3YUYEHHBIX YUCOHBIX
npeaMeToB: «Okpykaronumi Mup», «buonorus. 5—7 knacce» u «duznka. 7 Kinace.

[Ipu m3ydeHUn XUMUU TPOUCXOAUT (OPMHUPOBAHHME 3HAHWNA OCHOB XUMHUYECKOUN
HAyKW Kak 00JIaCTU COBPEMEHHOTO E€CTECTBO3HAHWS, MPAKTUYECKOW ESITeIIbHOCTH
YEeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOWM KyJIbTYpbhl. 3amada ydeOHOTO
IpeJMeTa COCTOUMT B (POPMUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHMA — BaKHEUILIHX
(GakToB, MOHSATHM, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUU, TOCTYMHBIX OOOOIICHMI
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HAyKH, B MPUOOIIEHUH K HAyYHBIM METOAaM
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NMO3HAHUSA TPU U3YYEHUU BELIECTB W XUMHUYECKUX peakiuil, B (OpMHUPOBAHUU
U Pa3BUTHM TO3HABATENIbHBIX YMEHUW M MX NMPUMEHEHHH B Y4EOHO-TIO3HABATEIbHOMN
U y4eOHO-UCCIIeIOBATEIbCKON  JIEATENbHOCTH, OCBOCHHHM TpaBui 0€301acHOro
oOpaIleHus C BEIIeCTBAMHU B TOBCEIHEBHOM KU3HHU.

[Ipy u3yyeHUM XMMHM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs BaXHOE
3HAYEHHE MPUOOPENH TaKUE 1ENIH, KaK:

dopmupoBanue MHTEJUIEKTYAJIbHO pa3BUTOM JUYHOCTH, rOTOBOM
K C€aM0OOpa30BaHHIO, COTPYJHHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO pEIICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM JKU3HH;

HAIpPaBIEHHOCTh OOy4YeHUSI Ha CUCTEeMATHUYECKOEe MPHOOIEHHE O0YyJaromIMuXcs
K CaMOCTOATENbHON IMO3HABATEIIbHON NIEATENbHOCTH, HAyYHBIM METOJaM IO3HAHMUS,
(GOopMUPYIOLIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrneyeHre yCaoBHM, CIOCOOCTBYIOUINX MPUOOPETEHUIO O0YUYaAIOLIUMUCS ONbITa
pa3HOOOpa3HOW JESITEIbHOCTH, IO3HAHWS U CaMONO3HAHMS, KIIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I Pa3IMYHBIX BUIOB
NEATEIbHOCTH;

(opMupoBanue o0mel (PyHKIMOHATBHON M €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH,
B TOM YHCJI€ YMEHUI OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYKAIOLIEr0 MUPA, UCIOIb3YS
3HAHMS U ONBIT, MOJYYECHHbIE NPH WU3YyYEHUU XHUMHUH, NMPUMEHATHh WX IPU PEIICHUU
po0JeM B IOBCEAHEBHOM KU3HU U TPYAOBOU J€ATEILHOCTH;

(dopMHpoBaHHE Yy OOYYalOIMXCS TyMaHUCTUYECKUX OTHOLUECHUHM, MOHUMAaHUSA
LHEHHOCTH XUMHUYECKHUX 3HAHUM [JIs1 BBIPAOOTKM SKOJOTMYECKU IIEIeCO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOU JEATEIBHOCTH B LIEJISIX COXPAHEHUS] CBOETO 3/I0POBbS U
OKPYKaroWIEN MPUPOTHON CPEbI;

pa3BUTHE MOTHUBAIMM K  OOy4YEHHIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIIO
Y CAMOBOCIIUTAHMIO HA OCHOBE YCBOCHHUS 00IIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY NMPOGUJIs U HAIIPABJICHHOCTH JaIbHEHUIIIEr0 00yUYeHU.

OO6miee 4yMCIO YacoOB, PEKOMEHJOBAHHBIX JJIA HU3ydyeHUs XuMuu, — 136 4acos:
B 8 kacce — 68 wyacoB (2 yaca B Henelnto), B 9 kitacce — 68 yaco (2 yaca B Hezelio).

JIist KaKJI0TO Kjiacca NpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOKET
OBITh HCMOJIb30BaHO YYACTHUKaMU 00pa30BaTEIbHOTO MPOIECca B LIENAX (POpMUPOBaHUS
BapUATHMBHOM COCTAaBIISIONICH colepKaHusi KOHKpETHOU paboueit mporpammel. [Ipu 3Tom
oOs3aTenbHass (MHBApUAHTHASA) YacTh COJAEpPXKAHUS MpeaMeTa, YCTaHOBJICHHAas
pUMEpHOH paboueil MporpaMMoi, 1 BpeMs, OTBOJUMOE Ha €€ U3yUeHHE, JOJKHBI ObITh
COXpaHEHBI MOJTHOCTHIO.

COIAEPXAHUE OBYUYEHUASA

8 KJIACC
IlepBoHaYa/IbHbIE XUMUYECKUE TOHATHS

[Ipenmer xumuu. Posib XuMHM B )KU3HU YEIIOBEKA. XUMUS B CUCTEME HAayK. Tena u
BeniecTBa. dusznueckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue Bemects. [lonsTue
0 MeToJax Mo3HaHus B xuMuH. Yucrteie BemecTBa M cMecu. CrocoObl paziesieHus
cMeceH.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocTblie U CoXHBIE BElIeCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHHUE.
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Xumuueckas ¢opmyna. BaneHTHOCTb aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOCTaBa BemecTB. OTHocuTenbHAas aroMHas Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBast 10151 XUMUYECKOTO 3JIEMEHTA B COEJUHEHUH.

KomunuectBo BemecTa. Monb. MossipHas Mmacca. BzauMocBsI3b KoJInuecTBa, MacChl
U 4YHUClIa CTPYKTYPHBIX CIWHHI] BemiecTBa. Pacu€Tel mo QopmyraM XUMHYECKHX
COECIMHEHU .

du3nvecKre U XUMUYECKHE SIBJICHUS. XUMHUUYECKas peakius U e€ MpU3HaKu. 3aKOH
COXpaHEHUSI MacChl BEIIECTB. XUMUYECKHE ypaBHeHUs. Kiaccudukamuss XuMAYECKUX
peaxiuii (CoeIMHEHUs, PA3I0KEHUS, 3aMEIIICHUS, OOMEHa).

Xumuueckuii 3KCnepumenm:

3HAKOMCTBO C XWMHUYECKOW TMOCYAO0W, MpaBWjiaMud paboThl B jabopaTopuu U
npuémMamMu oOpalieHust ¢ J1abopaTOpHBIM OOOPYJOBAaHUEM, HM3YyUYECHHUE U OIHMCAHUE
¢u3znyecKux CBONCTB 00pa3lloB HEOPTAaHWYECKUX BELIECTB, HAOOJIEHUE (PUINUECKUX
(nu1aBlieHHE BOCKA, TassHUE JIbJIa, paCTUpaHUE caxapa B CTYIIKE, KUTIEHUE U KOHACHC AU
BOAbI) M XUMHYECKUX (TOpEHHE CBEYM, NPOKAIUBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBJICHWH, HAOIOEHHEe W ONMHCaHUE MPU3HAKOB
MPOTEKAHHUSI XMMHYECKHUX peaKUuuid (pa3loKeHWE caxapa, B3ahuMOJICHCTBUE CEPHOMU
KHCJIOTBI ¢ XJIOpUAOM Oapus, pasnokenue ruapokcumaa menu (1) mpu HarpeBanuw,
B3aMMOJICCTBHE *Kene3a ¢ pacTBopoM cosu menu (II), uzydyenne cnoco0oB paszneneHus
cmMeced (C TIOMOLIBIO MAarHuTa, (UIBTpOBaHUE, BbIIAPUBAHUE, JAUCTHILISLUA,
xpoMarorpadusi), MpoBEACHUE OYUCTKUA MOBAPEHHON COJM, HAOMIOJIEHUE U ONMUCAHUE
pE3yNbTaTOB NPOBEJICHUS OMNbITA, WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHSI MAaccChl,
co3JaHue MoJeeil MoJieKy (IIapOCTEPKHEBBIX).

BaxHeline npeacTaBuTe/IM HEOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech ra3os. CocraB Bo3ayxa. Kuciopos — 37€MEHT 1 IPOCTOE BELIECTBO.
Haxoxnenue kucimopoaa B mnpupojie, GU3NUECKUe U XUMUYECKHE CBOWCTBA (peakiuu
ropenusi). Okcunpl. [lpumenenue kucinopoga. CrocoObl MOMyYEHUS KHUCIOpOAA
B JIabopaTtopuu U TMPOMBIIUIEHHOCTH. KpyroBopoT kwuciopoga B mpupoae. O30H —
AITOTPOITHAS MOAUDUKAIIHS KUCTOPOa.

TeroBoil 3PpPexT XMMHUUYECKOW peakIuu, TEPMOXUMHUYECKUE YPAaBHEHHUS, K30-
U DJHAOTEPMHUYECKME peakuuu. TOIMBO: yroib M METaH. 3arps3HEHUE BO3/yXa,
YCUJIEHHE MAPHUKOBOTO 3 PeKTa, pazpyluieHue 030HOBOTO CIIOS.

Bonopoa — snemeHT u mpocToe BemecTBo. HaxoxkneHue Boaopoaa B MPHUPOJIE,
bu3nueckue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI nmoaydeHus. Kucnorel u
COJIH.

MonsipHbiil 00bEM ra3oB. Pacu€Tsl o0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBOKMCTBA BOAbL. Bona kak pactBopuresnb. PactBopsl. HacklienHbie u
HEHACBHIIIIEHHbIE pacTBOPbI. PaCTBOPUMOCTH BelIeCTB B BojJie. MaccoBasi 107151 BEIIECTBA
B pacTBope. XMMHUYECKHE CBOMCTBa BOjAbl. OcHOBaHMS. Pojib pacTBOPOB B MpPUPOJE U
B )KM3HU 4esioBeka. KpyroBopot Bojbl B mpupoe. 3arps3HeHre NpupoaHbiX Boa. OxpaHa
Y OYKCTKA MPUPOJHBIX BOJI.

Knaccudukanus nHeopranmdeckux coemuHennit. Oxcunbl.  Knaccudukarms
OKCHU/IOB: coJieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, aMmdoTepHbIe) u
HecosieoOpasyromue. Homenknatypa okcuaoB. @U3nyeckue U XMMHUYECKHE CBOMCTBA
okcuioB. [loyuenue okcuoB.
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OcnoBanus. Knaccudukanus ocHOBaHU: 1IETOYM U HEPACTBOPUMbBIE OCHOBAHMSI.
Homenknarypa ocHoBaHui. @Pu3MyYeCKMe U XHUMHUYECKUE CBOWCTBA OCHOBAaHUM.
[ToryuyeHue OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusnyueckue u
XAMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOocTH MeTaiuioB H.H. bekerosa. [lonyuenue
KHUCJIOT.

Conu. Homenknarypa coieil. ®dusznueckue M XHUMHYECKHUE CBOWMCTBA COJICH.
[lonyuenue conen.

['eHeTnyeckas CBsI3b MEXKY KJIACCAMHU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckui 3Kcnepumenm:

KAUECTBEHHOE ONPEACICHUE COJIEpPKAaHMS KHUCIOPOJa B BO3IyXE, IOJIy4YCHUE,
coOuMpaHue, pacro3HaBaHWE M M3YyUYEHHE CBOMCTB  KHUCIOpOJa, HaOJIOJCHHE
B3aUMOJCUCTBUS BEIIECTB C KUCIOPOJIOM M YCIIOBUS BO3HUKHOBEHUS U NPEKPALLCHUS
ropenusi (moskapa), O3HaAKOMJICHHE C O0Opas3laMu OKCHJOB M OIHUCAHHUE HUX CBOMCTB,
NoJIyueHue, coOupaHue, pacro3HaBaHUE M HW3Y4YEHHE CBOMCTB BOjOpoja (ropeHue),
B3auMojieiicteue Bogopoaa ¢ okcuaoM wmead ()  (BO3MOXHO HCIOJIB30BaHHE
BHJICOMATEPUAJIOB), HAOIII0IEHHNE 00Pa3IIOB BEIIECTB KOJIMYECTBOM 1 MoIIb, HccienoBaHue
OCOOCHHOCTEW pPacTBOPEHHUS BEIIECTB C Pa3IMUYHOM PACTBOPUMOCTHIO, TPUTOTOBIICHHE
PacTBOPOB C ONPEECTEHHON MaCCOBOM JOJIEW PACTBOPEHHOTO BENIECTBA, B3aUMOJICHICTBUE
BOJbl C MeTaulaMu (HaTpueM M Kajibl[ueM) (BO3MOXHO HCIIOJb30BaHUE
BHUJICOMATEPUAIIOB), HCCIIEIOBAHUE OOPa3I[0OB HEOPTaHMYECKUX BEIIECTB Pa3IUUYHBIX
KJIACCOB, HAOJTIOICHUE U3MEHEHUS OKPACKHU MHMKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUEH,
u3ydeHue B3aumojeicTBus okcuaa meau (I1) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT
C METaJulaMH, pEaKLUN HEUTpaau3alvy, MOJIYYCHUE HEPACTBOPUMBIX OCHOBAHWUI,
BBITECHEHHME OJJHOTO METAJIA IPYTUM U3 PACTBOPA COJIU, PELICHUE IKCIIEPUMEHTAIBHBIX
3a7a4 no teMe « BaxxHenmue Kiaccbl HEOPraHUYECKUX COCAUHEHUN.

Hepuoanueckuit 3akoHn u Ilepuoaumyeckas cucrema XMMHYECKHX 3JIEMEHTOB
.. MenpgeneeBa. CtpoeHue aToMoB. XuMHYecKasi CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJbHbIC PeaKIUU

[TepBbie MOMBITKU KiIacCU(DUKALMKN XUMUYECKUX 2jieMeHTOB. [loHaTHe 0 rpymmax
CXOJIHBIX DJIEMEHTOB (I1I€JIOYHBIEC U IIEJIOYHO3EMEJIbHBIE METAIIIbI, TAJIOT€HbI, UHEPTHbHIC
rasbl). DJIEMEHTBI, KOTOPBIE 00pa3yloT aM(OTEpHbIE OKCUJIBI U TUAPOKCHIBI.

Ilepuonnyeckuyt 3akoH. Ilepuoanueckas cucTeMa  XUMHUYECKHUX  DJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoanass u niauHHorniepuoaHas dhopmel [lepuoanyeckoit
cucTteMbl xXuMuueckux dsiemeHToB .M. Menneneesa. [lepuoasl u rpynnsl. @Pusnyeckui
CMBICJI TTIOPSJIKOBOI'O HOMEPA, HOMEPOB MEPUOAA U TPYMIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX sigep. M3orombl. Dnektponbl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHUECKUX 3JIEMEHTOB llepuoandeckoit
cucrembl .M. MenaeneeBa. XapakTepUCTHUKA XHMHUYECKOIO 3JIEMEHTA MO €T0
nonoxeHuto B Ilepuoanueckon cucreme .M. Menaeneesa.

3aKOHOMEpPHOCTH M3MEHEHHUS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIIAM U EPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuonnueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB JJI Pa3BUTHUS HAyKU U NpakTuku. [[.11. MenaeneeB — yuy€HbI U rpakIaHUH.
Xumuueckass cBa3b. KoBasneHTHas (moJisipHass ¢ HENOJsIpHasi)  CBA3b.
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DNEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAsI CBSI3b.

Crenenb okucienus. OKUCITUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Ipoiecch
OKHUCJICHUS] U BOCCTaHOBJIEHU. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuil 3KCnepumenm:

u3ydeHne oOpa3l0B BEIIECTB METAUIOB W HEMETaUIOB, B3aWMOJCHUCTBUE
THAPOKCHIAa IIMHKA C pacTBOpaMU KHUCJIOT M IIEJNOYeH, MPOBEIACHHE OIBITOB,
WUTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakluid (TOpeHwue,
pEeaKIu pa3ioKEHUs, COSTUHEHHUS).

Meorcnpeomemmnule cés3u

Peanmzamusi MeXIpeIMETHBIX CBsI3ed MpU HM3yUYEHUH XUMUU B 8 Kiacce
OCYUIECTBIISIETCSl YEPE3 UCIIOIb30BAHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATUH, TaK
U TOHATUM, SIBIAIOIIUXCS CUCTEMHBIMU JUISl OTHENBHBIX IPEIMETOB E€CTECTBEHHO-
HAy4YHOTO LIUKJIA.

OO011ue ecTecTBEHHOHAYYHbIE MOHATHS: Hay4HbIN (DAaKT, TMIIOTE3a, TEOPHUs, 3aKOH,
aHallu3, CHUHTE3, KiacCU(pUKauus, [EPUOJUIHOCTh, HAONIOJECHNUE, DSKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®duszuka: mMaTepus, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIWJ, WU30TOIIbI,
pParoaKTUBHOCTh, MOJIEKYJA, AJIEKTPUUECKUI 3apsijl, BEIIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSHHE BEIECTBA, ra3, (U3NYECKUE BEIWYHHBI, SAMHHIIBI U3MEpPEHUS,
KOCMOC, TTaHETHI, 3BE3/1bI, COTHIIE.

buonorus: hporocuntes, npixanue, oruocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE MOPOIbI, MMOJIE3HbIE
UCKOTIaeMbIe, TOTUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC
BemecTBO M XUMH4YeCKas peaKkuus

Ilepuonnueckuit 3akoH. Ilepuomnueckass cucTeMa  XMUMHUYECKHUX  DJIEMEHTOB
JA.N. MenneneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XAMHUYECKUX AJIEMEHTOB MEPBBIX TPEX IMEPHUOJOB, Kaaus, KAIbLUA U UX COCIUHEHUU
B COOTBETCTBUH C IIOJIOKEHUEM JIEMEHTOB B [lepnoanueckoi cucTeMe U CTPOCHUEM UX
aTOMOB.

CrpoeHue BenlecTBa: BUJbl XUMUYECKON CBSI3U. THIBI KPUCTAUIMUYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPHUCTAUIMYECKOM PpEMETKM U BUIA
XAMHUYECKOU CBS3H.

Knaccudukanuss w HOMEHKJIATypa HEOPTraHMYECKHUX BEIIECTB. XHUMHYECKHE
CBOICTBA BEUIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIaCCaM HEOPTraHUYECKUX COCTUHEHU,
IF€HETUYECKAasl CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccupukanuss  XUMHUYECKUX  peakiuii 1Mo  pa3jIu4HbIM pU3HaAKaM
(1o YKCITy ¥ COCTaBY YYacTBYIOUIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3(PheKTy,
M0 M3MCHECHHMIO CTEMICHEW OKHUCIICHHMS XHMHYECKHUX DJIEMEHTOB, IO OOpPaTUMOCTH,
M0 y4YacTUIO KaTajau3aropa). DK30- U SHJIOTEPMUUYECKUE PEAKIMU, TEPMOXUMUYECKHUE
YPaBHEHHS.

[lonsiTie o ckopoctu XuMuyecko peakiuu. I[lonstue 00 o0OpaTUMbBIX H
HEOOpAaTUMBIX XUMUYECKUX pEakiusx. [[OHATHE O TOMOTEHHBIX M TeTEePOrE€HHBIX
peakuusx. [lonstue o  karamusze. IloHsTHE O  XMMHMYECKOM  PAaBHOBECHM.
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@akTOphl, BIUSIONIME HA CKOPOCTh XUMUYECKOW PEAKUUU U MOJIOKEHUE XUMHYECKOTO
paBHOBECHS.

OKHUCANTETBbHO-BOCCTAHOBUTENBHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBleHNEe YPaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI C UCIIOIB30BAHUEM METOIa SJICKTPOHHOTO OaaHca.

Teopuss 3IEKTPOJUTUYECKON NHCCOUMALMU. DJEKTPOJHUTHI M HEJIEKTPOJIHTHI.
Katnonsl, aHuoHbl. MexaHuW3M JHUCCOLUMAIIMU BEIIECTB C Pa3JIMYHBIMU BUJIAMHU
XxuMHueckoi cBsizu. Cremnenp auccoruanuu. CUIbHbBIE U C1a0ble SJEKTPOIUTHI.

Peakiuu moHHOTO OOMEHa. YCIIOBUS TMPOTEKAHUS PEaKIUid HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIEHHbIE HOHHBIE YpaBHEHUs peakuuid. CBOICTBA KHCIIOT, OCHOBaHUW U
coJieil B CBETE MPEJCTaBICHUN 00 3IIEKTpOIUTHUECKOU aucconuanuu. KauecTBeHHbIe
peakuuu Ha HOHBL. [loHATHE O TUAPOIU3E COTEN.

Xumuueckuii skcnepumenm:

O3HAKOMJIEHUE C MOJEIAMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEII[ECTB — METAJUIOB U HEMETaIOB (TpaduTa U ajiMasa), CJIOXKHBIX BEIIECTB (XJIOpHIa
HATpPHs), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakiiui OT BO3JIECUCTBUS
pa3NMyHBIX (PAKTOPOB, HCCIEIOBAHUE AIICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
npolecca IUCCOUMAlMU KUCIOT, HIEJI0Yel U cosield (BO3MOKHO HCIOJIb30BAaHUE BHJIEO
MaTepHayoB), IPOBENCHHUE OIBITOB, MILTIOCTPUPYIOIIMUX TPU3HAKHU MPOTEKAHUS pEaKIUi
MOHHOTO OOMeHa (00pa3oBaHKE OCa/iKa, BbIJIEJICHUE T'a3a, 00pa30BaHUE BO/IbI), OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEakUuil (rOpeHue,
peakluu Ppa30KEHUs, COCAUHEHUs), paAClO3HABAHHE HEOPTraHUYECKHUX BEILECTB
C MOMOIIbIO0 KAUE€CTBEHHBIX PEAKIINI Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.
HemeTausibl 1 UX COCTUHEHUSA

OO6mr1as xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIC
cTerneHu okucieHus. CTpoeHue u (pusndeckre CBOcTBa MPOCTHIX BEIIECTB — FaJION€HOB.
XUMHUYECKHE CBOMCTBA Ha TMpuMepe XJjopa (B3aMMOJEHCTBHE C MeTalUlaMH,
HEMeTaJuIaMH, IeraouaMu). XiopoBoopos. ColsiHas KUCI0Ta, XUMUYECKHUE CBOMCTBA,
MoJIyuyeHue, npuMeHeHue. JleiicTBue Xjiopa U XJOpOBOJAOPOJa Ha OPraHU3M YEJIOBEKA.
Baxueiimme xJ10puibl U UX HAXOXKICHUE B IPUPOJIE.

O61as xapakrepucTtika 3aeMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,

XapakTepHble cTeneHu okucieHud. CrpoeHwe W (PU3MUECKHME CBOMCTBA MPOCTHIX
BELIECTB — KUCIIOPOJa U cepbl. AJNTOTPONHbIE MOAU(PUKALIMA KUCIOPOJA U CEPHI.
Xumuueckue cBoiicTBa cepbl. CepoBOI0OpOJ, CTPOEHUE, PU3HMUECKUE U XUMUYECKHE
cBoiicTBa. OKCHUJIBI cepbl KaK MPEICTaBUTENN KHUCIOTHBIX OKCHIOB. CepHas KHUCIIOTa,
dbuznyeckre U XUMHUYECKHUE CBOMCTBa (0OIME Kak MpEeACTaBUTENS Kjiacca KUCIOT U
cnenuduueckne). XUMHUUECKHUE PEaKIIMH, JiexkKalllie B OCHOBE IPOMBIIIIIEHHOTO crioco0a
MOJTy4YeHHs! cepHOl KUCHoThl. [Iprumenenue cepHoil KUCIOThl. COJM CEPHOM KHUCIIOTHI,
KaueCTBeHHas peakuus Ha cyibhar-uoH. Haxoxmenue cepbl u €€ coeauHEHUM

B Ipupojie. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COEAUHEHUSMU CEPbI
(KUCIIOTHBIE 0K]IU, 3arpsI3HEHUE BO3/[yXa U BOJOEMOB), CIOCOOBI €T0 MPEe0TBPAIICHHUS.

OO1as xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIEC CTETIEHU OKUCIEHUSA. A30T, paclpoCTpaHEHHE B IpUpoje, (U3NUECKUe U
XuMuyeckue cpoiictBa. KpyroBopor a3zora B mpupone. AMMHUak, ero (usmyeckue u

XUMHUYECKUE CBOMCTBA, NoJlyueHre U npumeHeHue. Coiin aMMOHUS, UX (pu3nyeckue
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U XMMHYECKHUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakiiys Ha HOHbI aMMOHMUSI.
A3OTHast KUCIOTa, €€ MnojayyeHue, Gu3nueckue U XMMUYECKHe CBOMCTBA (0Olue Kak
MpeACTaBUTEINS Kilacca KUCIOT U crnelduyeckue). Mcnonb3oBaHue HUTPATOB U COJEH
aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX YyAOOpeHud. XHUMHUECKOE 3arpsi3HEHUE
OKpPYXAaIOLIEH Cpellbl COEUHEHUSIMU a30Ta (KUCIOTHBIE JOXK/H, 3arpA3HEHUE BO3yXa,
MOYBBI ¥ BOOEMOB). Docdop, amnorponHsie Mogudukauu dhochopa, husndecKkue u

xumuueckne cBoiictBa. Okcun docdopa (V) u dpochopHas kucinora, PU3NICCKUEC
U XUMUYECKHE CBOWCTBa, TmoiydeHue. Vcmonp3oBanue QocdaTtoB B KadecTBe
MUHEPaIbHBIX yI00PEHH.

O6mas xapakTepucTrka 31eMeHToB [V A-rpymnmbl. Oco0eHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEMEHW  OKHUCICHUSA. YTIEpol, aUIOTPONHble  MOAU(UKAIIIH,
pacnpocTpaHeHUEe B MpHUpPoAe, (pU3MUecKHe M XHMUYECKHEe CBOMcTBa. AncopOuus.
Kpyrosopot yrnepoaa B npupozge. Okcuapl yriepoaa, ux (Gpusnueckue U XUMMHUUECKHE
CBOICTBA, JCHCTBUE HA KUBbIC OPraHU3MBbI, TIOJYYCHUE U IPUMEHEHHE. DKOJIOTHIECKUE
npo0JieMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (IV), runoresa rino0agbHOrO MOTETICHUS
KJIMMaTa, MapHUKOBBIA 3(PGdeKT. YToiabHas KuUcIoTa M €€ coiu, uX (usmyeckue u
XUMHYECKHE CBOMCTBA, MOTyYeHHE U MpuMeHeHne. KauecTBeHHas peakiys Ha kapOoHaT-
WoHbI. Mcnonp3oBaHre KapOOHATOB B OBITY, MEAUIMHE, IPOMBIIUIEHHOCTH U CEJIBCKOM
XO3SMCTBE.

[lepBoHavyaJIbHbIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHHUAX
yraepoja (MeTaH, 3TaH, TWIEH, aleTWUJIEH, 3TaHOJ, TIUIEPHUH, YKCYCHAas KHCIIOTA).
[TpupoHbIC HCTOYHUKH YTIIEBOIOPOIOB (YTOJb, TPUPOIHBINA a3, HEPTH), MPOAYKTHI X
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINIUIEHHOCTH. [IoHsTHE O OMOJIOTHYECKH
BKHBIX BEIIECTBAaX: >KHUpaxX, OejKax, YIJIeBOJaxX — M MX POJU B KU3HHU UEJOBEKA.
MartepuaiibHOE €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COSTUHEHUM.

Kpemnuii, ero ¢pusnveckue U XUMUYECKHE CBOMCTBA, MOJYYCHUE U MPUMEHEHHE.
Coenunenust kpeMHus B npupoje. O6mue npenacrasieHuss 06 okcuae kpemuaus (IV) u
KpeMHueBoi kucnore. CUITUKATHI, UX HCIOJIb30BaHUE B OBITY, B MPOMBIILIICHHOCTH.
BaxHeiiime cTpouTeNnbHbIE MaTepHalbl: KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. IIpobiembl 06€30MacHOr0 MCMOJIb30BAHUSI CTPOUTENIBHBIX MATEpUaIOB
B IMOBCEIHEBHOW >KU3HM.

Xumuueckuil IKCnepumenm:

U3y4eHHe O0Opa3ll0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBE/ICHHE KAaYE€CTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOIIOJIEHHE MPU3HAKOB HMX
MPOTEKaHMs, OMbIThI, OTpaXxarolue GU3NIeCKue U XUMUUECKHE CBOMCTBA rajJOreHOB U
UX COEIMHEHHH (BO3MOXXHO HCIOJIb30BAHME BUIECOMATEPUATIOB), O3HAKOMIICHUE
c oOpasuamMu XJOpHUIOB (TaJIOT€HUIOB), O3HAKOMJICHHE C oOpaslaMu cepbl U €€
COEMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BUECOMATEPHATIOB), HAOIIOACHHUE Mpoliecca
OoOyTIIMBaHMSI caxapa MOJl IeWCTBUEM KOHIICHTPUPOBAHHOM CEPHON KUCIIOTHI, N3yUCHUE
XUMUYECKUX CBOWCTB pa30aBIICHHON CEpPHOM KHUCJIOTHI, MPOBEICHUE KAaYeCTBEHHOM
peaknuu Ha Ccynb(aT-uOH U HAOMIO/EHHWE TMpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE
C (u3MYEeCKUMHU CBOWCTBaMH a30Ta, Qocdhopa U UX COeAUHEHUN (BO3MOXKHO
MCIIOJIb30BaHNE BUJIEOMATEpUATIOB), oOpaslaMu a30THBIX U (OCPOpPHBIX YyIO00pEHUH,
NoJiyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEJCHUE
KAueCTBEHHBIX PEaKIMi HAa MOH aMMOHHUS U QocdaT-uOH U HU3yUYEHUE MPU3HAKOB HX
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MIPOTEKAHMS, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOXXHO HCHOJB30BAHME BUCOMATEPHUATIOB), U3YUECHUE MOJENIEH KPUCTANIMYECKUX
peméTok anmasa, rpadura, QyiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aAcopOIu
pPacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM M YCTPONCTBOM IPOTHBOTrasa,
NoJlyuyeHue, coOMpaHue, pacro3HaBaHHE W HU3YYEHHE CBOICTB YIJIEKHUCIIOTO Trasa,
MPOBEJICHUE KA4YECTBEHHBIX pEaKIMM Ha KapOOHAT U CUJIMKAT-UOHBI U HW3YUYCHHE
MPU3HAKOB  MX  MPOTEKAHWS, O3HAKOMJIICHME C  MNPOAYKIMEH  CUIIMKATHOU
MIPOMBIIIJIEHHOCTH, PENIEHUE 3KCIEPUMEHTAIBHBIX 3a7ady no TeMe «Baxuenmue
HEMETAJUJIbI U UX COCIUHECHUSD.

MeTasuibl M UX COeIMHEHUSA

OO01mast xapakTepuUCTUKa XMMHUYECKUX 3JIE€MEHTOB — METaJUIOB Ha OCHOBAHUM UX
nonoxeHus B Ilepuonnueckoit cucreme xumudeckux sinemeHToB .M. Menneneesa u

cTpoeHHUs1 aTOMOB. CTpOeHHE METAJUIOB. MeTainueckas CBsI3b U METaJUInYecKas
KpUCTAJUTMYECKAsT PEHETKA. ODJIEKTPOXMMHYECKUW PAJ  HAOpsHDKEHUW  METaJUIOB.
duznyecKkre U XUMUYECKUE CBOMCTBA MeTaJJI0B. O011IKe CTI0COObI MOTYyYeHUSI METAILJIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(ctanp, 4yTryH, JIOPATIOMUHUNA, OpOH3a) U UX MIPUMEHEHUE B OBITY U MIPOMBIIIICHHOCTH.

[Ilenounsie MeTambpl: MOJOXKEHHE B IleproaMYecKOr CHCTEME XUMHYECKHX
anemeHToB J[.M. MenaeneeBa, CTpoeHHME HX aTOMOB, HAaXOXICHHUE B MPUPOJIE.
duznyeckre M XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpuss u Kaiusa). OKCUIbl U
TUJIPOKCUIBI HATPUA U Kanusl. [ [puMeHeHne me0UHbIX METANIOB U MX COCTMHEHUM.

[{erouHO3€eMENBbHBIE METAJUIBI MArHUN U KAJIBIUI: NoJIokeHue B [Ieproanueckoin
cucreMe xuMmuieckux aneMeHToB .M. MenaeneeBa, CTpO€HHE UX AaTOMOB, HAXOXKICHUE
B npupoje. OU3nuecKkue U XUMUYECKHME CBOMCTBA MarHusl W Kaiblus. Baxueumue
COCIMHEHUS Kalblusg (OKCHHA, THIPOKCHUI, coyin). KECTKOCTh BOABI M CHOCOOBI €€
YCTpPaHEHUS.

AmomuHuii: nonoxenue B Ilepuoauyeckoil cucTeMe XHWMHYECKHUX 3JIEMEHTOB
JA.WN. MenneneeBa, cTpoeHME aroMa, HaxoxaeHue B npupone. dDusnueckue u
XUMUYECKHME CBOWCTBA aMIOMUHHUA. AMQOTEpHBIE CBONCTBA OKCHJIA U THUIAPOKCHA
AITIOMUHUSL.

Kenezo: mosoxenne B Ilepmoamyeckorl cucTeMe€ XUMHYECKUX  DJIEMEHTOB
JA.WN. Menneneea, cTpoeHHe aroMa, HaxoxiaeHue B npupone. dDusuueckue u
XUMHYECKHE CBOMCTBA xkee3a. OKcHIbl, THapokcu bl U conu xxenesa (11) u sxenesa (1),
MX COCTaB, CBOMCTBA U MOJYYCHHUE.

Xumuyeckui sKcnepumenm:

O3HaKOMJIEHUE C o0pa3liaMy METaJIJIOB U CIUIABOB, MX (DU3NYECKUMU CBOWCTBAMU,
M3YyYE€HHE  pe3yJbTaTOB  KOPPO3UM  METaUIOB  (BO3MOXHO  HMCIOJIb30BAHUE
BUJICOMATEPHUATIOB), 0OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHIa KaJIbIUs U HATPUS C BOAOU
(BO3MOKHO HUCTIOJB30BAaHUE BUIECOMATEPUATIOB), UCCIEAOBAHNUE CBOMCTB KECTKOM BOJIBI,
MpoIlecca TOPEHUs KeJe3a B KUCI0poie (BOZMOKHO UCIIOJIb30BAHUE BUIEOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUSI KAY€CTBEHHBIX PEAKIMI HA MOHBI (MAarHus, KaJIbIUsl, A TFOMUHUS,
nuHka, xene3a (II) m xeneza (IIl), menu (II), HaGmromeHne W omMcaHWE TPOIECCOB
OKpalllMBaHUs MJIAMEHU MOHAMU HATpUA, KaJIus U Kalblus (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCleNOBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCHUIA ATIOMHHUS U
TUAPOKCUIA IIMHKA, PELICHHE SKCIEPUMEHTAIBHBIX 331ad 1o Teme «BaxkHeiimne
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METaJUIbl U UX COCTUHEHUSI.
XUMHA U OKPYKAOUIAS Cpeaa

BemectBa u wmaTepuanbl B TIOBCEAHEBHOM JKM3HM 4elloBeka. besomnacHoe
UCIIOJIb30BAHUE BEIECTB M XMMHUYECKHX peakiuii B ObiTy. [lepBas momours mpu
XUMUYECKUX 0XKOTaX M OTPABICHUSIX.

XUMHYECKOE 3arpsA3HCHHE OKpYXKAIMIeH cpeasl (mpenenbHas —JOMyCTUMAs
KoHIeHTparusi BemiecTB (manee — IIJIK). Poinb Xumuum B penieHUHd 3KOIOTUYECKHUX
npobJieM.

Xumuyeckui sKCnepumenm:

n3ydeHue oOpaslmoB MaTepuasoB (CTEKIO, CIUIaBBl METAUIOB, IOJMMEPHBIE
MaTepualbl).

Meorcnpeomemuule cés3u

Peanuzanuss MeXNpeaIMETHBIX CBA3ed MpU H3YyYeHUHW XuMHM B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCIIOIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK
U TIOHSATUMN, SIBJISIIONIUXCS CHUCTEMHBIMHU JIJISi OT/AEJIbHBIX MPEIMETOB E€CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO61re ecTeCTBEHHO-HAYYHbBIC MOHATHS: HAYYHBIHN (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanmW3, CHWHTE3, KiIacCU(UKAIUsI, TEPUOJUIHOCTh, HAONIOJACHUE, OKCICPUMEHT,
MOJICTUPOBAHUE, W3MEPCHHE, MOJICIb, SBIICHHE, MApPHUKOBBIM A((EKT, TeXHOIOTHS,
MaTepHabl.

duznka: matepus, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIH], H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYNA, JJICKTPUICCKUN 3apsl, MPOBOIHUKHU, TOTYIPOBOIHUKH,
TUDJICKTPHUKH, (POTOIIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHHE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTaJUIMUECKas pemeéTka, CIUIaBbl, (Qu3nyeckue
BEITUYMHBI, €AUHUIBI HU3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, IUJIAHETHI, 3BE3MBI,
Connue.

buonorusa: ¢dorocunTes, npixanue, Ouocdepa, sKocHCTEMa, MHUHEPATbHBIC
yI0OpEeHHS, MUKPOIJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE MOPOJbI, MOJE3HBIE
MCKOIIaeMbI€, TOTIUBO, BOJHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MIPOTPAMMBI OCHOBHOTO OOIIETO 00pa30BaHuUs
JIOCTUTAIOTCSI B XOA€ OOYy4YeHHS] XUMWUU B E€JUHCTBE YYEOHOW M BOCHUTATEIHHOU
JESATETLHOCTH B COOTBETCTBHUH C TPATUITMOHHBIMU POCCUNCKUMHU COIIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, PUHSATHIMH B 00I11€CTBE IPABUIAMH U HOPMaMU
MOBENICHUS M CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS M COIIMATU3AIINN
o0y4Jarommxcs.

JImaHOCTHEIE pe3yNIbTaThI OTpaXaroT TOTOBHOCTh o0yJaromuxcs
PYKOBOJICTBOBATHCSI CUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAIMNA W PaCIIUpPEHHE
OTIbITA JICSTEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTTUTAHUSA:
[ICHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIBTYpPHOMY, MCTOPUYECKOMY H
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HAyYHOMY HACJIEJIUI0, TOHMMAaHUS 3HAYE€HUSI XUMHUYECKON HAyKH B )KU3HU COBPEMEHHOTO
OOIIECTBA, CHOCOOHOCTH BIAJETh JOCTOBEpPHOW HHMOpManuend o MepeaoBbIX
JOCTHXKEHUSIX M OTKPBITUSIX MUPOBOM M OTEYECTBEHHOM XUMHU, 3aMHTEPECOBAHHOCTHU
B HAyYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTRA;

2) TPAKIAHCKOT0 BOCTUTAHMA:

MPEJICTABICHUS O COI[MAIBHBIX HOPMaX W MpaBUIaX MEKINYHOCTHBIX OTHOIIEHHI
B KOJIJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yueOHO-
UCCIIEIOBATENIbCKOM, TBOPUECKOM W APYTUX BHUAAX JACSITEIBHOCTH, TOTOBHOCTHU
K pa3HOOOpa3HOW COBMECTHOM JI€ATEIbHOCTM TNPHU  BBIIOJHEHHH  Y4EOHBIX,
MO3HABATENIbHBIX 33]1a4, BHITOJTHEHUH XUMUYECKIX IKCIIEPUMEHTOB, CO3JJaHUHN Y4eOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOIOHHMMAHMIO M B3aWMOIIOMOIIM B IPOIIECCE ATOU
y4eOHOU JesATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHE M IOCTYNKH CBOUX
TOBapUIIEH C MNO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
NOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHE IMPEICTaBICHUSI O BEUIECTBE W XUMHUYECKOW pEeaKIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIOLIUE OCHOBY
JUIS TIOHUMAaHMs CYIIHOCTH HAayYHOW KapTHHBI MHpA, MPEACTaBIeHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOIHON CPEIoH,
O POJIM XUMUH B MIO3HAHUU ATHX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIC MOTHBBI, HAIPABICHHBIC HA MTOTyUYE€HNE HOBBIX 3HAHUHN 0 XUMUH,
HEOOXO MBI 1151 O0BSICHEHHS HAOII01aeMbIX MIPOIECCOB U SIBJICHHIA, TO3HABATEIBHOM,
UHGOPMAITMOHHON M YNTATENIbCKON KYJIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOATEIHLHON
palboThI C yueOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTU;

MHTEpPEC K O0yUEHHUIO U TIO3HAHUIO, JTF0003HATETLHOCTh, TOTOBHOCTh M CTIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHOM U HUCCIIEI0BATENbCKON IEATEIbHOCTH, K OCO3HAHHOMY
BbIOOPY HAIIPaBJIEHHOCTH U YPOBHS 00Y4Y€HHUs B JaJIbHENIIEM;

4) popMupoOBaHuUsI KYJIbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3I0POBBI 00pa3 *KU3HU, OCO3HAHUE TIOCTEACTBHIA U HETIPHUITHE BPETHBIX
NpUBbIUEK (YNOTpeOJEHUs] alKOroyis, HAapKOTUKOB, KYpEHHUs), HEOOXOJIMMOCTH
coOJIroicHUsT TpaBU 0€30MacHOCTH MPU OOpaleHUH C XUMHYECKUMH BeEIIeCTBAMHU
B OBITY M peabHOMN KHU3HU;

5) TPy10BOTO BOCIIUTAHMS :

MHTEpEC K MPaKTUYECKOMY H3Y4YeHHIO Tpodeccuit W Tpyda pa3lIddHOro poja,
yBO)XEHHUE K TPYAy U pe3yibTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE
NPUMEHEHHUS MPEIMETHBIX 3HAHUW MO0 XWMHUH, OCO3HAHHBIM BHIOOp MHAMBUAYAIbHOMN
TPACKTOPUHM TPOJOJDKEHUSI O00pa30BaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XHWMHH, OOIICCTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH, YCIENTHOM
npo(hecCHOHANBHON JIEATETbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aarTUPOBaThCA B MPO(HECCHOHATIBHOM CpEIE;

6) 3K0JIOrHYecKOro BOCIIMTAHUS:

AKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHHUKY KU3HU

Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHNUE [IEHHOCTU 3J0POBOr0 U 0€30MacHOTO
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oOpa3a JKM3HM, OTBETCTBEHHOE OTHOILUEHHUE K COOCTBEHHOMY (U3MUYECKOMY U
IICUXUYECKOMY 370pPOBbIO, OCO3HAHHWE LIEHHOCTH COOIIOAECHUSA NpaBUI O€30IacHOrO
HOBEJICHUS IIpU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYaLUsAX, YTPOXKAIOIIUX 310POBBIO U
J)KU3HU JIIOEH;

CIOCOOHOCTH TPUMEHATh 3HAHUSA, MOJy4aeMble IMpPU HU3YYEHUU XUMUH,
JUISL PELIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH NMPUPOIHOU CPENOM, IS MOBBILICHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYpPbl, OCO3HAHUA TJIO0ATIBHOTO XapaKTepa 3KOJOTHYECKHUX
npobiieM W MyTel HMX pEeLIEeHUs TMOCPEICTBOM METOAOB XUMHH, 3KOJIOTHYECKOTO
MBIIIUIEHUS, YMEHHS PYKOBOJACTBOBATHCA UM B IIO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLIMAJIbHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJbTATDBI

B COCTaBe METaNnpeIMETHBIX PE3YIBTATOB BBIJIEIISIIOT 3HAYMMBIE
JU1st (GOPMUPOBAHMSI MUPOBO33pPEHUS OOIICHAYYHbIE OHATHS (3aKOH, TEOPHS, TPUHIIMII,
runoresa, (akT, CucTeMa, MPOLECcC, IKCIIEPUMEHT U JPYroe€.), KOTOPbIE UCIOJIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX U MO3BOJSIOT HA OCHOBE 3HAHUI U3 ATUX
IpeaMETOB (DOPMUPOBATH TMPEACTABICHUE O IEJIOCTHOM HAay4YHOW KapTUHE MHpa,
Y YHUBEpCaJbHbIE YUeOHbIC AEUCTBUS (IO3HABATEIbHbIE, KOMMYHUKATUBHbIE,
PEryJISATUBHBIE), KOTOPBIE o0ecreunBaroT (dopmupoBaHue TOTOBHOCTH
K CAMOCTOSITEIbHOMY TUIAaHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU NEATEIbHOCTH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue JeicTBHA:

YMEHUS KCMHOJIb30BaTh MPUEMBI JJOTHYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHMUIA:
pPacKpbIBaTh CMBICT XUMUYECKUX TOHSATUU (BBIACTSATh MX XapaKTEpHbIC MPHU3HAKH,
yCTaHABJIMBAaTh B3aUMOCBSI3b C JIPYTMMHU TIOHSATUSAMH), HCIOJb30BaTh IOHSATHUS
JUIs1 OOBSCHEHUSI OTJCIbHBIX (PAKTOB M SIBJIICHHWH, BBIOUpPATh OCHOBAaHUS W KPUTEPUHU
JUIS KJacCU(PUKAIMM XUMHUUYECKHUX BEIICCTB M XMMHUYCCKHX PEaKIuid, YCTaHaBIMBAThH
MIPUIUHHO-CJICJICTBEHHBIC CBSI3M MEKIY OOBEKTaMH HM3YUYCHUS, CTPOUTH JIOTHYCCKHE
paccyxieHuss (MHIYKTUBHBIC, JEAYKTHBHBIC, 1O aHAJIOTHUM), JeJIaTh BBIBOJLI W
3aKJIIOUCHUS,

YMEHHE TIPUMEHSITh B TIpOLleCCE€ TMO3HAHUA TNOHATUS (OpPEAMETHBIE U
METaNnpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIHU, HCIOJIb3yeMble B XHUMHH,
peoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJICIbHBIC MPEICTABICHUS —
XUMHUUYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMHUECKas popMysia U ypaBHEHUE XUMUYECKON
peakiuyu — MPU PEIICHUH y4eOHO-T03HABATENIbHBIX 3a7a4, C YUETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUI BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKK H3Y4aeMbIX
OOBEKTOB — XHWMHMUYECKHUX BEIIECTB M XUMHUYECKUX PEaKIHi, BBISBISATh OOIIHE
3aKOHOMEPHOCTH, TMPUUYMHHO-CIEACTBEHHbIC CBA3W WU MPOTHBOPEUYUS B HU3YyUAEMBIX
MPOLIECCAX U SIBJICHUSX.
ba3zoBble ucciienoBaTe/IbCKHe 1eMCTBUA:

YMEHHUE HCIOJb30BATh TMOCTABJIEHHBIE BOIMNPOCH B KA4YECTBE HHCTPYMEHTA
MO3HAHUS, & TaK)K€ B KauyeCTBE OCHOBBI NIl (DOPMHUPOBAHMS THUIIOTE3BI TIO MPOBEPKE
MIPAaBUJIILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUU;

MpuOOpEeTEHNE OMbITa 1O I[UJIAHUPOBAHWIO, OPTaHW3allMd W  TPOBEIICHUIO
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YUEHHUYECKHX IKCIIEPUMEHTOB, YMEHUE HAOIIOIaTh 3a X0JI0OM IIPOLECcCca, CAMOCTOSITENILHO
IPOrHO3UPOBATH €T0 PE3yJIbTaT, GOPMYyIUPOBATH OOOOIIEHNUS 1 BBIBOJIBI 10 PE3YJIbTaTaM
IPOBEIEHHOIO OMBITA, UCCIIEI0BAHUS, COCTABIIATh OTUYET O MIPOJECIaHHOM padoTe.
Pa6ora ¢ unpopmanueii:

yYMEHHE BBIOMPATh, aHATTU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIHIO PA3TUIHBIX
BUJOB W (OpPM TNPEICTABICHHUSA, MOIy4yaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAY4IHO-
NOMyJIsipHask JUTEPATypa XUMHUUYECKOIO COIEpPKaHUS, CIIPABOYHBIE MOCOOUS, pPECypChl
WHTepHeTa), KPUTUYECKM  OLEHHWBATh IPOTHUBOPEUYMBYID M  HEJOCTOBEPHYIO
uH(pOPMAIIHIO;

YMEHHE MPHUMEHATh pa3IMYHbIe METOJAbl W 3alpochl MpPU TMOUCKE U OTOOpE
UH(GOpPMAIIMU U COOTBETCTBYIOLUX JAaHHBIX, HEOOXOAUMBIX JJIs1 BBIIIOJIHEHUS YUYEOHBIX U
NO3HABATEJIbHBIX 3aJa4 OINpEeACNEHHOr0 THUMA, NPUOOpETEeHHE OomblTa B 00JIACTH
UCIOJIb30BaHUsl MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIQJCHHUE
KyJIbTYPOU aKTUBHOTO HCIIOJIB30BAHUS PA3JINYHBIX IIOUCKOBBIX CUCTEM, CAMOCTOSTEIBHO
BbIOMpaTh ONTHUMAJIbHYIO (OpPMY MpEACTaBICHUS HHPOPMAUU U HIUIIOCTPUPOBATH
pelaeMble 3a7aun HECIOKHBIMU CXEMaMH, AUarpaMMaMu, JpyruMu popmamu rpapuxu
U UX KOMOMHALIUSAMY;

YMEHUE HCHOJb30BATh W  aHAIM3MPOBAaTh B  Ipolecce ydyeOHOH U
UCCJIEIOBATENLCKOW JICSITEIBHOCTH HMH(POPMALMIO O BIMSHUM POMBIIUIEHHOCTH,
CEJIbCKOTO XO03SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH NPUPOTHON CPEbI.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC YUyeOHbIe 1eHCTBUA:

yYMEHHUE 3a/laBaTh BOMPOCHI (B XOA€ Auanora u (WiM) JTUCKYCCHM) MO CYILIECTBY
oOcykaaemMol TemMbl, GOPMYyJIUPOBATH CBOM MPEIAJIOKEHNUS OTHOCUTENIBHO BBIITOJIHEHUS
MIPEIIOKEHHON 3a/1a4H;

OpUOOpEeTEeHNE OIMbITa MPE3EHTAUU PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOTO
IKCIIEpUMEHTa (J1a0OpaTOPHOTO OMBITA, JIAOOPATOPHOM pPabOTHI IO HCCIIECTOBAHUIO
CBOICTB BEIIECTB, Y4EOHOTO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAaMHM II0O3HABATEIBHOW U
UCCIIEIOBATENbCKON JEATENBHOCTH MPH PEIICHUH BO3HUKAIOLIUX MPOoOJieM Ha OCHOBE
yuéTa OOLIMX MHTEPECOB M COTJIAcOBaHUS MO3ULMHN (00CyXkaeHUs, 0OOMEH MHEHUSIMH,
«MO3TOBBIE HITYPMbD», KOOPJAUHAIMS COBMECTHBIX JIEUCTBUM, ONpeieIeHue KpUTEpUeB
M0 OLIEHKE KaueCTBa BBIMOJIHEHHOU padOThI U IPYTHUE);

PeryasiTuBHbIe YHMBEpCajJbHbIEe y4eOHbIE JTEeHCTBHUA:

YMEHUE CaMOCTOSITEJIbHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISIT, KOHTPOJHUPOBATH U TMpPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO
NesATEeIbHOCTh, BBIOMpaTh Haubosiee 3(PPEeKTUBHBIE CMOCOOBI peIieHUs Y4eOHBIX H
NO3HABATEJIbHBIX  3a/1a4, CAMOCTOSITEbHO  COCTABJIATH WM  KOPPEKTHPOBATH
IIPEUIOKEHHBIA QJITOPUTM JECUCTBUM IPU BBINOJHEHUU 3aJaHUN C YYETOM IOJIYyYEHUS
HOBBIX 3HaHMM 00 wH3yuyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLUAX, OLEHUBATH
COOTBETCTBUE IOJYYEHHOIO pe3yibTaTa 3asBJICHHOM LIEJIM, YMEHHUE HCIIOIb30BaTh U
aHAIM3UPOBAaTh KOHTEKCTHI, PEJIaracéMble B YCIIOBUH 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI
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B coctaBe mpeaMeTHBIX Pe3yJbTaTOB MO OCBOCHUIO 00SI3aTEIBHOTO COJEpkKaHUS,
YCTaHOBJICHHOTO JIaHHOM (enepanbHON pabouel mporpaMMoil, BBIIEISIOT: OCBOCHHbIE
OOy4YarONIMMUCSL HAay4YHbIC 3HAHUS, YMEHUS M CIHOCOOBI JEHCTBUIA, crenuduueckue
JUISL TIPEAMETHON oOnactu «XuMus», BUABL ACATEIBHOCTA MO TMOJIYYEHUIO HOBOI'O
3HAHMS, €r0 WHTEPIPETAlMU, MPEeoOPa30BaHUIO ¥ MPUMEHEHHUIO B PA3INYHBIX YICOHBIX
Y HOBBIX CUTYaIUsIX.

K xoniy oOyuenuss B 8 KJjacce mpeIMeTHbIe pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTpakaTh CHOPMHUPOBAHHOCTh y 00YYAIOIINXCSI YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKUX TIOHSTHUWA: aToM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH (OJHOPOJHASA U
HEOJHOPOJIHAsA), BaJCHTHOCTb, OTHOCHUTENbHAs aTOMHAas W MOJIEKYyJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas 10Js1 XUMHYECKOTO 3JIEMEHTA
B COCIUMHEHUHU, MOJSPHBIA O00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHME, COJb,
AIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKas peakiiusi, KiacCuPpuKaus
peaKuuii: peakuud COCIUHEHUS, PEAKIINHU PA3JI0KEHUS, PEAKIIMU 3aMEIICHUs, PEeaKIun
oOMEHa, HK30- U PHJIOTEPMHUUECKUE PEAKIINH, TeIIOBOM d(DPEKT peakiuu, sApo aToMa,
AJIEKTPOHHBIN CIIOM aTroma, aToMHasi OpOWTallb, paguyC aromMa, XUMHUYECKas CBSA3b,
NoJIsipHasE M HEMOJIApHAsi KOBAJEHTHAs CBsI3b, MOHHAs CBS3b, MOH, KAaTUOH, AHHOH,
pacTBOp, MaccoBas J0Jid BelllecTBa (IIPOLICHTHAs] KOHIIEHTPALIMsI) B PaCTBOPE;

WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUM U IPUMEHSTh 3TH
MOHSATHUSI TIPU OMKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

MCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY IJIi COCTaBJeHUs (OpMyIN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTpeeNsaTh BAJCHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIECHb
OKHUCJICHHSI JJIEMEHTOB B OHHApHBIX COCIWHEHUAX, TMPUHAJICKHOCTh BEIIECTB
K Ompenen¢HHOMY KiacCy CO€IWHEHUU 1o ¢GopMmysaM, BHJI XUMHYECKOW CBS3U
(koBaJIeHTHAs! M MOHHAS) B HEOPTAHMUECKUX COCAMHEHUSX;

packpsiBaTh cMbIc [lepuoanueckoro 3akona /.M. MenaeneeBa: 1eMOHCTPHUPOBATH
MMOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKHX 3JIEMEHTOB OT HX
nonokeHuss B llepmogmyeckor cucTeME, 3aKOHOB COXPAHEHMS MAacChl BEIIECTB,
ITOCTOSTHCTBA COCTAaBa, aTOMHOMOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTaIpo;

OTNMUCBHIBATh W XapaKTepu30oBaTh TaOMM4yHyro ¢opmy Ilepuogmdeckoid cucTteMbl
XUMHUUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas moArpynmna (A-Tpymnma)» u
«moboyHass mnoarpynma (b-rpymnma)»y, Manbie W OOJbIIME TMEPUObl, COOTHOCHUTH
0003HaueHus, KOTopble UMeroTcsl B Tabmuue «lleproaunyeckas cuctemMa XMMHUYECKUX
aneMeHToB [[.MI. MeHnneneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsna sjapa, oOIIee 4YWCI0 DJIJIEKTPOHOB U
pacrpeieleHue UX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh  XMUMHYECKHUE  DJIEMEHThI, HEOPTraHWYECKHE  BEIIECTBa,
XUMHUYECKUE pPeakuuu (MO0 YUCIAYy U COCTaBy YYACTBYIOIIMX B PEAKIMU BELIECTB,
o TeTI0BOMY 3P hEeKTy);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIACCOB,  MOJTBEP)KIas  ONHCAaHUE MPUMEpPAMH  MOJIEKYJIAPHBIX  ypaBHEHHUM
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHA;

IPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCHMOCTH OT MX KQUECTBEHHOI'O COCTABA,
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BO3MO>KHOCTH MPOTEKAHUS XUMUYECKUX IPEBPALICHUN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIDPHYIO WU MOJISIDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMeHTa 1Mo (opMmyse COSIUHEHUSI, MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, POBOJNUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEAKIINY;

IIPUMEHSTH OCHOBHBIE ONEPALIMN MBICIUTEIBHOMN NEITENBHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 00OOIIeHHE, CUCTEeMATU3allNIO0, KIACCU(UKALINIO, BBISIBICHHE MPUUYUHHO-
CIEJACTBEHHBIX CBS3EH — I W3YYCHHUS CBOMCTB BELIECTB M XHUMHUYECKHUX PEAKILHM,
€CTECTBEHHO-HAYYHbIE METO/IbI I03HAHMS — HAOIIOAEHUE, U3MEPEHHUE, MOJEIUPOBAHNE,
HKCIEPUMEHT (peanbHbIN U MBICJICHHBIN);

clieIoBaTh MPaBWJIaM IIOJIb30BAHMSI XHMHUYECKOM TOCYAOW U J1abopaTOpHBIM
00OpyZIOBaHUEM, a TaKXe MpaBWIaM OOpallleHHus C BELIECTBAMU B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITTOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB MO TOJTYYSHHUIO
U coOMpaHMIO Ta3000pa3HbIX BELIECTB (BOJOPOAA U KHUCIOPOAA), IPUTOTOBJICHUIO
pPacTBOPOB C OIPEAEIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U
MPOBOJAUTh XUMHUYECKUE SKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB WIEIOYEH H
KHUCJIOT C MTOMOIIIbIO HHAUKATOPOB (J1akmyc, (heHoadTanent, METUIIOPAHK U IPYTHE).

K xonmy oOyuenuss B 9 Kjacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh y O0YUaIOIIUXCSl YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUH JIIEMEHT, aTOM,
MOJIEKYJa, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOM 3(P(EKT peakiu, MOJb, MOJSPHBIM 00BEM, pacTBOpP, SJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAss JUCCOLMAlLMsA, PEAKUUM HOHHOIO OOMEHa,
KaTaqu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE peakluu,
OKHCIIUTEITBHO-BOCCTAHOBUTEBHBIE PEAKLIUN, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTaHOBJICHUE, aJUIOTPONHs, aM(pOTEpHOCTb, XUMHUYECKasi CBS3b (KOBaJIEHTHa,
VOHHAs, METANIMYECKas), KPUCTAUIMYECKAs PEIIETKA, KOPPO3Us METAJIOB, CIUIABBI,
CKOPOCTb XMMHMYECKOM peaklMu, MNOpeAesbHO npomnmycruMas koHueHtpauus [IIK
BEILECTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATHA U MPUMEHITBITH
MOHATHUS IIPU ONKMCAHUU BEIIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBJIEHUsS (OpMyJ BEUIECTB U
YPaBHEHUM XUMHUUYECKUX PEAKLINM;

OMpeNeNnsaTh BaJEHTHOCTb M CTENEHb OKHUCICHHUS XHUMHYECKUX DIJIEMEHTOB
B COCIMHEHUSAX DPa3JIMYHOTO COCTaBa, NPHUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy coeAuHeHud no ¢dopmyrnam, BUJ XUMUYECKOM CBSI3M (KOBaJ€HTHas, MOHHAs,
METaJuInyecKasi) B HEOPraHMYECKHX COCAMHEHMSX, 3apsA]l HMOHA M0 XHUMHYECKOU
dbopmyre, xapakTep cpeibl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHUH, TUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath  cMbIici  [lepuonmueckoro  3akona JI.MI. MengeneeBa u
JIEMOHCTPHUPOBATh €r0 TOHWMAaHKE: OMKCHIBATh U XapaKTEPU30BaTh TAOIUUHYIO GopMy
[lepuonnueckoil CUCTEMBbl XMMHYECKUX JJIEMEHTOB: pa3iuyarbh IOHATUS «IJaBHAs
noarpynna (A-rpymnmna)» u «mnobounas noarpymnmna (b-rpynna)», mansie u 6ombime
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NEPHUOJIbI, COOTHOCUTH 0003HAUYEHMsI, KOTOPbIE MMEIOTCS B MEPUOAMYECKON Tabiule,
C YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U
3apsn sApa, o0lee YUCio 3JIEKTPOHOB M pacHpe/iesieHue UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIIHME 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWMCTB JIEMEHTOB U UX COCMHEHUN
B IIpeieNIaX MAJIbIX EPUOI0B U IIIaBHBIX MOATPYIIN C Y4ETOM CTPOCHHS KX aTOMOB;
KJIacCCU(PUIIMPOBATh XMUMHUYECKHE OJEMEHTHI, HEOPraHWMYeCKHEe  BEIleCTBa,
XUMHUYECKHE peakuu (10 YHCIy U COCTAaBy YYaCTBYIOIIMX B PEAKUUU BEILECTB,
0 TETIOBOMY 3(PQEKTY, O U3MEHEHHUIO CTETIEHEN OKHCICHUS XUMUYECKUX JJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHME U CrICU(PUISCKIE XUMUIECKUE CBOWCTBA
MIPOCTBIX U CJIOKHBIX BEIIECTB, NOATBEPKAAsl OMHCAHUE NMPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUM COOTBETCTBYIONINX XUMUYECKUX PEAKIIHIA;

COCTABJISITh YPABHEHMS AJIEKTPOIUTHUYECKOW JMCCOLMALMNA KHUCIOT, LIEN0YEHd U
COJIeH, IMOJIHbIE W COKpalIEHHbIE YpPaBHEHHUS pEaklUid MOHHOTO OOMEHa, ypaBHEHHUS
peaKImii, HOATBEPKAAOIIUX CYIIECTBOBAHNE T€HETUUECKON CBSI3U MEXY BEIIECTBAMU
pPa3IMYHbBIX KJIACCOB;

PacCKpBIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUI ITOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OaiaHca ATUX PeaKLni;

MIPOTHO3MPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX CTPOCHHMSI, BO3MOKHOCTH
POTEKaHUSI XUMUYECKUX MPEBPALIEHUI B PA3JIUYHbBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTENIBHYIO MOJEKYISPHYIO M MOJISIPHYKO MAacChl BEUIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTA MO (POpMyJie COCAUHEHHS, MACCOBYIO OO
BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMHUUECKOUN pEaKIIvH;

coON0IaTh TMpaBUjia TMOJIb30BAHUS XUMHUYECKOHM TOCYJoMl M J1abopaTOpHBIM
o0OpyllOBaHUEM, a TaKXe IMpaBWia OOpalllEHUs C BEUIECTBAMU B COOTBETCTBHUHU
C MHCTPYKIUSIMU IO BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHHUIO
¥ coOOMpaHUIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

OPOBOAUTH PEAKLUHH, IOATBEPKIAIOIINE KAaYeCTBEHHBIM COCTAaB Pa3IMYHBIX
BEIIECTB: PACIO3HABAaTh OIBITHBIM MyTEM XJOpUA-, OpOoMUA-, UOAMI-, KapOOHAaT-,
docdart-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATUOHBI AMMOHUS U MOHBI U3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIKE B BOJHBIX pACTBOPAX HEOPTaHUYECKHUX BELIECTB;

MIPUMEHSATh OCHOBHBIE OTIEPALIMH MBICITUTEIBHON JEATEIBHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, O00O00IIeHHe, CUCTEMATU3alUI0, BBISIBICHWE MNPUYUHHO-CIIECTBEHHBIX
CBSI3€M — JJI1 M3Y4YEHUs] CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKLIHUH, €CTECTBEHHO-
Hay4YHbIE€ METO/Ibl TO3HAHUS — HAOIIOICHUE, U3MEPEHUE, MOJIETUPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmenoBanue KommaectBo OCHOBHBIE BUIBI IEITEIIHHOCTA
n/n pa3aeioB U TEM 4acoB Copepxanue oOydeHus oOyJaromuxcs

y4eOHOr0 IpeIMeTa

Pa3znea 1. [lepBoHavyaibHbIE XMMUYECKH

€ IIOHATHUA

1.1 | Xumudg — BaxxHas 5
00y1acTh
€CTECTBO3HAHUA U

MPAKTUYECKOMN
NeATEeIbHOCTU
YeJioBeKa

IIpenqmeT xumuu. Posib XuMuu B )KU3HU
yesioBeKa. XMMHS B CUCTEME HayK.
Tena u BemmecTBa. PU3MUecKre CBONCTBA

BEIIIECTB. ATpEraTHOE COCTOSIHUE
BemecTB. [loHsaTHE O METOAX TTO3HAHMS
B XUMHH. YHCTHIC BENIECTBA 1 CMECH.
CriocoObI pa3ieieHUs] CMECEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMUYECKOUN MOCYI0M,

C MpaBUIaMu pabOTHI B Ta0OpaTOPUU U

nprueMamMu o0palieHus ¢ 1abopaToOpHBIM
000pyTI0BaHUEM.

dusnveckue cBoMcTBa 00pas3IoB
HEOPTaHWYECKUX BEIIECTB — METAJIJIOB

Y HEMETAJIOB.

Crioco0bl pa3aeneHus cmecen
(punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMSL, XpoMaTorpadusi).

PaCKpBIBaTB CMBICJTI U3Y4aCMBIX TIOHSITUH.
PaCKpBIBaTB POJb XUMHH B IIPUPOAC
ZKHU3HH 4YCJIOBCKA, €€ CBSI3b C APYIruMunu

HayKaMH.

PaznuyaTe 4nCThIE BEIIECTBA U CMECH;
OJHOPOJHBIE U HEOTHOPOIHBIE CMECH.
Paznuuath pusuveckne 1 XuMUYECKHe

SIBJIEHUS.
CrenoBaTh anrOpUTMaM HCTIOIb30BAHHMS
AKCIIEPUMEHTAILHBIX METO/IOB —
HaOJII0JICHUS M DKCTIEPUMEHTA.

HaOmronats 1 onuceIBaTh OOBEKTHI

IIPH TIPOBEACHUN JEMOHCTPAIIUN U
71a00paTOPHBIX OIMBITOB MO U3YICHHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CITOCOOOB

pa3JelIeHUs] CMECEU BEIIECTB.
[IpoBOIUTE XUMUYECKHUMN IKCTIEPUMEHT
IIpU pa3ziesieHny cMecel (Ha mpumepe
OUYKCTKHM MOBapEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimol:

N3yuyenue u onucanue pU3nIecKux
CBOMCTB 00pa3L0B HEOPTAHUYECKUX
BEILECTB.

N3yyenue cnocoO0B pa3aeseHus cMecei
(C MOMOIIIbIO MAarHUTA).

Ilpakmuueckue pabomui:

Ne 1. IIpaBuna paboThl B 1abopaTopuu 1
npuéMbI 0OpalleHus ¢ J1abopaTOpHbIM
000py1I0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpuMepe
OYHCTKHU [MOBAPEHHOM COJIN)

npakTUYecKo padoThl Ne 2.

CrnenoBaTh paBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCy10i 1 1ab0paTOpHBIM
o0opyIoBaHUEM, a TAKKE TIPABHIIAM
oOpareHus: ¢ XMMUIECKUMHA BEIECTBAMHU
B COOTBETCTBHH C HHCTPYKITUCH

TIPY BBITIOJTHCHUH TTPAKTHYECKOMN

pabotsr Ne 1.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
amnmapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
anemMeHTOoB. [IpocTeie U CrnoxkHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHUE.

Xumuueckas ¢popmysia. BaeHTHOCTD
aTOMOB XMMUYECKUX IJIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTABA BEILIECTB.
OTHOCHUTENIBHASI ATOMHAs Macca.
OTHOcHTENBHAS MOJIEKYJISIPHAS Macca.
MaccoBas 10711 XMMUYECKOTO 2JIEMEHTA
B COCJIMHEHHNH.

OnpenensiTh NPU3HAKA XUMHUECKUX
peaKiui, yCIOBUS UX MPOTCKAHMSI.
OOBACHATH CYIIHOCTD (PU3UYECKUX U
XUMHUYECKUX SIBJICHUN C TOYKH 3PECHUS
ATOMHO-MOJICKYJISIPHOTO YYCHUS.
KnaccuduumpoBath Xumuueckue
peakuuu (110 YUCIy U COCTaBY
pearupyromux 1 00pa3yromxcs
BEIIIECTB).

CocraBnsath hopmyibl OMHAPHBIX
BEIIECTB [0 BaJICHTHOCTH U OTIPEEIATH
BaJICHTHOCTH 10 (JOPMYJIaM BEILECTB.
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KonuuectBo BemecTBa. Moiib. MonspHas
Macca. B3auMocCBsI3b KOTMUECTBa, MacChl
Y YHCJIa CTPYKTYPHBIX €AMHUI] BEIICCTRA.
Pacuétel mo dhopmynamMm XUMHIECKIX
COEMHECHUM.

Du3nyecKre U XUMUYECKHE SBIICHUS.
XuMudecKast peakius U e€ mpu3HaKH.
3aK0H COXpaHEHHS MacChl BEIIECTB.
XUMHYECKUE YPABHEHUS.
Kiaccudukanys XuMHYeCKUX peaKIuit
(coemuHeHus, pa3IoKEHUs, 3aMEIICHUS,
oOMmeHa).

Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoMcTBa 00pa3IoB
HEOPTaHWYECKUX BEIIECTB — METAJNIOB U
HEMETAJIJIOB.

OOpa3Iiel BEMEeCTB KOJIMYECTBOM | MOJIb.
duznueckue sBiIeHUS (TJIaBJICHUE BOCKA,
TasiHUE JIbJa, pACTUPAHKE caxapa

B CTYyTKE, KUTICHUE U KOHJIEHCAITUs
BO/IbI).

XUMHYECKHE SBICHHS (TOPEHUE CBEYH,
MIPOKATMBAaHUE METHOW MTPOBOJIOKH,
B3aMMOJICHCTBHUE COJIBI WITU MeJa

C COJISTHOW KUCJIOTOM).

HaOmronenne npu3HakoB MpOTEKaHUs

PaccraBnath ko3 HUITMEHTHI

B YPAaBHECHUSX XUMUUECKUX PEAKIUH.
Habmronats u onuchiBaTh 00BEKTHI

P NPOBEJECHUU IEMOHCTpALUi 1
J1a00paTOPHBIX OMBITOB.

[TpoBoauTh BEIYHCIECHUS IO (hOpMyTIaM
XUMUUYECKUX COCIMHEHUIN U YPaBHCHUSIM
XUMHUUYECKUX PEAKIIH.

[IprMeHSTh €CTECTBEHHO- HAYYHBIE
METO/Ibl TO3HAHUS (B TOM YUCIIE
Ha0JII0/IeHUE, MO/ICTUPOBAHUE,
DKCIIEPUMEHT U OCHOBHBIE OTIEPALINH
MBICITUTEIBHON AEATEIbHOCTU
(cpaBHeHuUe, KinaccudUKaIUs)
BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha uHQpOpMAIIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMMOJICHCTBUE CEPHOU
KHUCJIOTHI C XJIOPUIOM Oapusi, MOJTy4YeHHe
U paznoxenue ruapokcuga meau (1)
NP HAarpEeBaHUU, B3aUMO/ICHCTBHE
xeiesa ¢ pactBopoM coiu meau (11).
OMnBIThI, WITIOCTPUPYIOIINE 3aKOH
COXPAHEHUS MaCCHl.

JlabopamopHvie onvimei:

Co3panue mozene MoJIeKya
(I1apoCTEepIKHEBBIX).

Omnucanue GpU3NUECKUX CBOMCTB
00pa310B HEOPTraHUUECKUX BEILIECTB —
METaJJIOB U HEMETAJIIOB.

HaOmronenue dpuzndeckux (MaaBlieHUE
BOCKa, TasTHHUE JIb/1a) 1 XUMUIECKIX
(ropeHue cBeuH, NPOKATMBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onvcaHue Npu3HAKOB
MPOTEKAHUS XUMHUECKUX PEaKIni
Pa3HBIX TUIIOB.

Buviuucnenua:

OTHOCHUTEIBHON MOJIEKYJIIPHOU MacCChI
BEIIECTB, MOJIIPHOM MacChl, MAacChl
BEIIECTB, MACChl M KOJIMUECTBA BEIIECTBA;
MacCOBOM JI0JIM XMMHUECKOT0 dJIEMEHTa
1o (popmyiie coenMHEeHHUS;
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I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChbl BEIICCTBA

110 U3BCCTHOMY KOJIMICCTBY, MACCC
pe€arcHTOB UJIK IIPOAYKTOB pCAKIINU

Hroro no pazneny

20

Pa3;[e.11 2. Baxkneiimmue NMpeaACTABUTE/IN HECOPTAHNYIECCKUX BEIIIECTB

2.1

Bosnyx. Kucnopon.
Iloustue
00 okcumax

6

Bosnyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTBo. Haxoxaenue kuciopoaa

B TIPUPOJIE, PU3HUECKHE U XUMUICCKUE
CBOMCTBa (peakuuu roperust). OKCHUIbl.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B JIA0OPaTOPUH U
MPOMBITIIEHHOCTH. KpyroBopoT
Kucjaopoa B mpupojae. O30H —
ATOTpOITHAs MOAUDUKAIIHS KACTOPO/Ia.
TennoBo# 3G HEeKT XUMUIECKON peaKIlni,
TEPMOXUMHUYECKHE YPABHEHHUS, K30~

Y DHJIOTEPMHUYECKHUE peakiuu. TommBo:
yroJib ¥ MeTaH. 3arpsi3HeHre BO3/IyXa,
yCUJIEHHE MapHUKOBOTO 3 deKTa,
pa3pyllieHre 030HOBOTO CIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauectBeHHOE orpeziesieHne coiep KaHus
KHCJIOPOJa B BO3yXe

[Tomyuenue, cobupaHnue, pacrno3HaBaHNe

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIAKY
JUTS COCTaBJIEHUs (HOPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHHN XUMHUECKUX
PEAKLHMI C yYaCTUEM KHCJIOPOA.
XapakTepu3oBarh (OMHUCHIBATH) COCTAB
BO3/yXa, PU3NUYECKIE U XUMHUECKHE
CBOICTBA KMCIIOPO/A, CIOCOOBI €r0
NOJTy4eHUs!, IPUMEHEHNE U 3HAUYECHUE

B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHMBATh peaKIuy TOPEHUS U
MEAJIEHHOTO OKUCJICHHUS.

OOBACHATH CYIIHOCTh SKOJIOTMUECKUX
npo6JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath npaBuaM 0€30MacHOM
paboThI B 1a00OpaTOpPUU NpU
UCTIOJIb30BaHUU XUMUYECKOU TIOCYIBI U
000pyI0BaHUs, a TAKKE ITpaBUIaM
00OpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[TnanupoBaTh U OCYIECTBISATH HA
NPAKTHKE XUMUYECKUE SKCTIEPUMEHTHI,
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U U3YYCHHUE CBOMCTB KUCIOPOA.
HaOnronenue B3auMo1eicTBYS BEILIECTB
C KHUCIJIOPOJIOM U YCIOBUSA
BO3HUKHOBEHUS U IPEKPAILCHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakoMJieHHE ¢ 00pa3laMyi OKCUJIOB U
ONMCAHUE UX CBOMCTB.

Ilpakmuueckas paboma:.

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

MOJIEKYJISIPHOM MaccChl KHUCIOPOAA U
030Ha HA OCHOBAaHUHU aTOMHOM MacChl
XUMHUUYECKOTO AJIEMEHTA;

KOJINYECTBA, MAcChl BEIIECTBA

10 YPABHEHUSIM XUMHUYECKHUX PEAKITUI

IPOBOJUTH HAOJIO/IEHNS, 1€JIaTh BBIBOIbI
0 pe3ybTaTaM dKCIIEPUMEHTA

IIPY IPOBEACHUH JTAOOPATOPHBIX OTIHITOB
Y IPAKTUYECKON pabOTBHI.

BrrauciasTh KOMMYECTBO BEIIECTBA,
00BEM Traza mo GpopMyam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIE.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
ammapar Kypca XuMUHU

2.2

Bonopon. Ilonsitue
0 KHCJIOTax M COJISIX

Bonopoxn — anemMeHT u npocToe
BemecTBo. Haxoxaenue Bogopoaa

B IIpuUpo/e, PU3nUecKre U XUMHUIECKUE
CBOMCTBa, MPUMEHEHHUE, CIIOCOOBI
noixyyeHus. Kuciotsl u comnu.
MonspHbiii 006EM Ta30B. Pacuérhl

M0 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, coOupanue u

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHSIThH 3TU TOHSTUA MPU OMMCAHUUI
CBOWCTB BEILECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (OMKUCHIBATH)
duznyeckue U XMMHYECKHUE CBOWCTBA
BOJIOPOJa, CIIOCOOBI €ro MOTyUYeHUS,
pUMEHEHUE.

Cobupatb npudop JJ1s MOTyYEHUS
BOJOPO/JIA.

Hcnonp30BaTh XUMHAYECKYHO CUMBOJIUKY
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pacrno3HaBaHle BOJOPO/A.
B3aumoeiicTBruE BOJOPOIa C OKCUAOM
meam (I1).

JlabopamopHhuwiii onvim:
B3aumopencTBre KUCTOT C METAJIJIAMM.
Ilpakmuueckas paboma:.

No 4. TTonyuenue u coOupaHue BOJ0OpOa,
W3y4YE€HUE €r0 CBOWCTB.

Buiuucnenus:

00BEMa, KOJIMYECTBA BEIIECTBA ra3a

10 €r0 U3BECTHOMY KOJINYECTBY
BEII[ECTBA WU O0BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIINU
Ha OCHOBE 3aKOHAa O0BEMHBIX OTHOIIEHUM
razoB

JUTsl COCTaBIIeHUs (POPMYIT BEILIECTB,
MOJICKYJIIPHBIX YPAaBHCHUN XUMUIECKUX
peaKuuil ¢ yuaCTUEM BOJOPOA.
Brrauciasate MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
MaccCy BEIeCTBa;

[TpoBOAUTH pacyETHI IO YpaBHEHUSAM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00bEMa, Macchl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM MIPOAYKTOB PEAKIIUH.

CrnenoBaTh npaBuiiaM 0€30MacHON
paboThI B 1ab0OpaTOpUu Mpu
WCITOJIb30BAHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TaKKe paBUiaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[TmanupoBaTh U OCYIIECTBIATH HA
MIPAKTUKE XUMUYIECKHEC IKCITICPUMEHTHI,
IIPOBOIUTH HAOJIOICHNS, ICJIaTh BBIBOIBI
0 pe3yybTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIe

2.3

Bopa. PactBopsl.
IlousTue
00 OCHOBaHUIX

duznueckue cBoiicTBa BoAbl. Bomia kak
pacTBOPUTEIIb. XUMUUYECKUE CBOMCTBA
BO/JIBL.

OcHoBanusl.

PackppiBaTh CMBICIT H3y4aeMbIX TTOHATUN
Y IPUMEHSATH 3TU MOHATHUS IPU OTIUCAHUUN
CBOMCTB BEILECTB U UX MIPEBPALLICHUN.
Xapaktepru3oBaTh (PU3NUECKHE U
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PacTtBOpbl. Posib pacTBOPOB B IPUPOJIE U
B KU3HU YenoBeka. KpyroBopot Bojibl
B MIPUPOJIC. 3arpsi3HEHUE MPUPOTHBIX
BoJI. OXpaHa ¥ OYUCTKA MPUPOIAHBIX BOJ.
HacpllieHHbIEC ¥ HEHACHIIIICHHbBIC
pacTBOpbIl. PacTBOPUMOCTH BEIIECTB

B BoJic. MaccoBas 10J1g BelmecTBa

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BEMIECTB € pa3auyHON
PacTBOPUMOCTHIO.

B3anmoeiicTBrEe BOABI C METAIIIaMU
(HaTpUEeM U KaJIbLIUEM).
HccnenoBanne pacTBOPOB KUCIIOT U
HIEJ0YEH C TOMOIIBIO UHIUKATOPOB.
JlabopamopHvie onvimol
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPUMOCTBHIO.

[IpurorossieHuEe pacTBOPOB

C ONPEICIEHHON MaCCOBOM JOJIEH
PacTBOPEHHOIO BELIECTBA.
Ilpakmuueckas paboma

No 5. IIpurotoBieHue pacTBOPOB

C ONPEICIEHHON MaCCOBOM JOJIEH
PAaCTBOPEHHOTO BEILIECTBA.

XUMHUYECKHUE CBOMCTBA BOABI, €€ POJIb KaK
PacTBOPUTEIISA B MPUPOIHBIX MPOLIECCAX.
CocTaBisITh ypaBHEHHUS XUMHUYECKHX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTh DKOJIOTHYECKUX
po6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
MIPUPOJTHBIX BOJI, CTIOCOOBI OUNCTKU BOJIBI
OT IIPUMECEN, MEPHI 110 OXPaHE BOJ

OT 3arps3HEHMUS.

[1nannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOJAUTH HAOTIOACHHUS,
JIeJ1aTh BBIBOJIBI IO pe3yJIbTaTaM
AKCIIEPUMEHTA MIPH MIPOBEICHUHT
71a00paTOPHBIX OIMBITOB M MPAKTUIECKON
paboThI.

CrnenoBath npaBuiaM O€30MacHOM
paboThI B 1a0OPATOPUU NpU
UCTIOJb30BaHUU XUMUYECKOU TIOCYIBI U
000py1O0BaHUSI.

[IpoBOAUTH BEIYMCICHUS C IPUMEHEHUEM
MOHSATHUS «MaccoBas J0JIsl BEIIeCTBA

B pacTBOPE».

BricTpanBath pa3BEpHyThie TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MH(pOpMaIHIO U3 yueOHUKA U
CIPaBOYHBIX MAaTEPUAIOB, TPAMOTHO
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Buviuucnenusa:
C MCITOJIb30BAHUEM TIOHATHSA «MaccoBas
JIOJISL BEIIECTBA B PACTBOPE»

HCTIOJIb30BATh U3YYEHHBIN TTOHSITUNHBIN
armapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COEIMHEHUN

11

Knaccudukanus HeopraHuyeckux
coequHennit. Okcunel. Knaccudukanus
OKCHUJIOB: cojieo0pa3yronire (OCHOBHbIE,
KHCIJIOTHBIE, aM(DOTEpHBIE) U
HecosieoOpasyromue. Homenknarypa
okcuioB. du3nueckne 1 XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcuoBanusi. Knaccudukaiust ocHoOBaHUM:

IEJI0YHA U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. uznueckue
Y XUMHAYECKUE CBOMCTBA OCHOBAHUM.
[Tosryuyenne OCHOBaHUU.

Kucnotsl. Knaccudukarys Kucior.
Homenknartypa kucnor. @usnueckue
Y XUMHUYECKHE CBOMCTBA KUCIIOT. Psin
aktuBHOCTH MeTauioB H.H. bekeroa.
ITonydyeHue KUCIOT.

Conu. HomeHknaTypa conei.
DOU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. ITomyuenue coei.
I'eHeTnyeckas CBSA3b MEXKIY KilacCaMHU
HEOPTaHWYECKUX COCTMHECHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KnaccudumupoBars nzyuaemblie
BEIIECTBA MO COCTaBY U CBOKMCTBAM.
CocraBnath (HOpPMYITbI OKCHIOB, KACTIOT,
OCHOBAHMUM, COJIeH M Ha3hIBAaTh UX

10 MEXIYHAPOAHON HOMEHKJIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XMMUYECKUX CBOUCTB
M3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCATCS.

CocTaBisITh MOJIEKYJISIPHBIE YPABHEHUS
pEeaKLUMM, UIUTIOCTPUPYIOLIUX
XUMUYECKHE CBONCTBA U CITOCOOBI
MOJIYYEHHUSI BEUIECTB U3yUECHHBIX
KJIACCOB/TPYIIII, a TAKkKe
MOATBEPKIAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[Ipon3BOAUTH BHIYUCIICHUS

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIHil.
[InanupoBaTh U OCYLIECTBIISITh

Ha MPAKTHKE XUMUUYECKHUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JIeJaTh BBIBOJIBI IO pe3yJibTaTam
HKCHEPUMEHTA TPU MPOBEICHUU
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX
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OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMBIThI, WILTIOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEIIECTB.

JlabopamopHwvie onvimoi

Onpenenenue pacTBOPOB KUCIOT U
LIEJI0YEN C TOMOUIBIO UHANKATOPOB.
N3ydeHne B3auMOIECTBUS KUCTIOT

C METAJNIAMH, PEAKIUI HEUTpaInu3aluu.
BzaumopericTBre pactBopa CEpHOU
KUCIIOTHI ¢ okcuaom menu (II).
[Tony4yeHre HepacTBOPUMBIX OCHOBAHHU.
BriTecHEeHME OTHOTO METAIIA APYTUM
W3 pacTBOpa COJIH.

IIpakmuueckas paboma

Ne 6. Pemienune skcriepuMeHTAIBHBIX
3aaa4 1o teMe «BaxxHeimme knaccel
HEOPraHUYECKUX COCTMHEHUIN.
Buiuucnenus:

[0 YPaBHEHUSIM XUMUYECKON PEaKIIUu:
KOJIMYECTBA BEIECTBA, 00bEMA, MacChl
10 U3BECTHOMY KOJIMYECTBY BEILECTBA,
00BEMY, Macce peareHTOB WU
MPOJYKTOB PEAKIIUU

pabor.

CrnenoBars npaBuiam 0e30macHOM
paboTHI B TabopaTtopun

MIPU UCIIOJIb30BAHUHN XUMHUYECKON
NOCyibl U 000PYIOBaHUS.
BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
amnmapar Kypca XuMuu

Uroro no pazgeny:

30
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Pasznen 3. Ilepuoanueckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3jieMeHToB /. U. MenaeneeBa. CTpoeHue
aToMOB. XMMHUYECKasl CBA3b. OKHUCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIEC PeaKIMU

3.1 | [lepuoauaeckuii
3aKOH U
Ilepnonnueckas
cHCTEMa
XAMHAYECKHAX
2JIEMEHTOB

Ctpoenue aroma

J1. 1. Menaeneena.

7

[lepBble MONBITKU Ki1acCUPUKAIIIH
XUMHYECKUX 3JIeMEHTOB. [loHsATHE

O rpynmnax CXOJIHBIX 3JIEMEHTOB
(111eJI0YHBIE U IET0YHO3EMETBHBIE
METaJIJIbl, TaJIOT€HbI, UTHEPTHHIC Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aMmdoTepHbIe OKCUIBI U TUAPOKCHUJIBI.
[Tepunonnueckuii 3akoH. [lepuognueckas
CHUCTEMa XUMHUYECKUX DJIIEMEHTOB

J.N. MenneneeBa. KopoTkonepuoanas u
JUTUHHOTIEpUOAHAST (hOPMBI
[Teproauyeckoi CUCTEMbI XUMUYECKHUX
anemeHToB [[.11. Menneneesa. [lepronsl
v rpynibl. PU3NYECKU CMBICTT
MOPSIAKOBOIO HOMEpa, HOMEPOB MEPHOIa
U TPYIIbI DJIEMEHTA.

Crpoenue aroMoB. CoCTaB aTOMHBIX
anep. M3oromnsl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB TTEPBHIX
20 XMMHYECKHUX DJIEMEHTOB
ITepuoauueckoi CUCTEMBI

J.N. MenaeneeBa. XapakTepucTuka
XUMHYECKOT0 3JIEMEHTA

IO €ro MoJjoxeHuto B [lepuoanueckoit
cucteme /.M. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUSI pajuyca

PackpeiBaTh CMBICT IEPUOANIECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHUE TAOIUIIBI
«Ilepuognueckasi cucteMa XUMHUYECKUX
anemeHToB /.M. MeHnaeneeBay.
MopaenupoBaTh CTPOEHUE aTOMA,
JSHEPreTUYECKUX YPOBHEHN U MOLYPOBHEN
IIPU TTOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 371€KTPOHHO-
rpagudeckux GopMyiL.

[TosicHATh pu3MYECKUI CMBICIT
IIOPSIAKOBOIO HOMEpa, HOMEPOB IIEPUOA
Y TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMUYECKUE AIIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUN, KAJIbLIUN
Y UX COEITMHEHUS T10 TTOJI0KEHHIO

B [lepnonnueckoit cucreme

J.1. Menneneena.

OOBsACHATH 001THE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHHUE PaNyCOB
aTOMOB, 3JIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B IIpejiesiaX MaJIbIX EPUOOB U TJIABHBIX
INOATPYHII C Y4ETOM CTPOCHHMS UX
aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METAJTUYECKUX U HEMETAJUTMYECKUX
CBOMCTB I10 TPYIIIIaM U MEPHUOJIaM.
3nauenue [lepuoauueckoro 3akoHa u
[leproauyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB JJIsl PA3BUTHSI HAYKH U
npaktuky. /.M. MenneneeB — yu€Hblil 1
IpaKIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3anmoeiicTBue THAPOKCHAA IMHKA

C pacTBOpAMH KUCJIOT U HIEJIOYEH.
MopenupoBaHue CTPOCHUSI MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEMN,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
Ta6nuna «llepuonnueckas cucrema
XUMHUUYECKHUX DJIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakoMJIeHHE ¢ 00pa3laMi METAJJIOB U
HEMETaJJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BEpPHYTHIE TUCHEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UH(pOpMaIHIO U3 yueOHUKA U IPYTHX
VMCTOYHUKOB, B TOM unciie HTepHera

3.2

XUMHYECKasl CBA3b.
OKuCIUTEIIHLHO-
BOCCTAHOBUTECIIHLHBIE
peaKuuu

Xumunueckas cBa3b. KoBasieHTHas
(TmoJisipHAst U HEMOJISIPHASI) CBS3b.
DIEeKTPOOTPUIATETbHOCTh XUMUYECKHUX
snemMeHToB. oHHas cBs3b. CTElNeHb
okucieHusi. OKHCIUTENbHO-
BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccel

PackpbiBaTh CMBICH H3y4aeMbIX ITOHSATHH.
OnpenensaTh BUA XUMUYECKOM CBSI3U

B COCJIMHCHHU.

MonennpoBaTh CTPOCHUE MOJIEKYJI

MIpY MOMOIIY PUCYHKOB, MOJIETIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHCIICHHS] 1 BOCCTAHOBJICHHS.
OxHCIIUTENN U BOCCTAHOBUTEIH.
XHUMUYECKUHN DKCIIEPUMEHT: U3yYECHHUE
00pa3IioB BEMIECTB METAJUIOB U
HEMETaJIJIOB, B3aUMO/ICHCTBHE
TUAPOKCHUA [IUHKA C PACTBOPaMU KUCJIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaxkiuu
Pa3NOKEHUSI, COSTUHEHNS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBITHI, WITIOCTPUPYIOIIUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3NOXKEHMSI, COEAMHEHUS)

Hcnonb30BaTh XUMHUUYECKYHO CUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
AJIEKTPOHHOTO OalaHCa PEaKITH.
Ornpenensite CTENEHb OKUCICHUS aTOMOB
XUMHUYECKUX IJIEMEHTOB 110 OpMyiiaMm H
COCTaBIATH (POPMYJIbI OMHAPHBIX
COCJIMHEHMH T10 CTEIICHU OKHUCICHUS
aTOMOB XHMHUYECKUX DJICMEHTOB.
OnpenensaTe OKUCTUTEINb U
BOCCTaHOBUTEIIb. PaccTaBIIsITh
KO3(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCIIMTEIIbHO-BOCCTAHOBUTEIIBHBIX
PEAKLMI METOJIOM JICKTPOHHOTO
Oajanca.

HaOromate XMMHUYECKHE OIBITHI

10 IJIaHY, aHAJTU3UPOBATH U JIeTaTh
BBIBO/JIBI.

HUcnons3oBate UKT gag co3panus
MOJIEIIEH, TOATOTOBKY MPE3CHTALINH,
JIOKJIaJ0B 110 TEME.

BricTpanBaTh pa3BEpPHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOil Ha
uHGOpPMAIIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHHMKOB, B TOM 4ucje HTepHeTa

Wroro o pazaeny 15
PesepBHOE Bpems 3
OBIIEE UMCJIO YACOB 68
[10 ITPOI'PAMME
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9 KJIACC
Ne HaumenoBaunue KomnnuectBo OCHOBHBIE BUIBI IEITEILHOCTA
/o pa3aenoB U TEM 4acoB Conepxanue 00ydeHus 00yJaroImMXcs

y4eOHOro npeaMera

Pa3Ile.]1 1. BemeCTBO U XUMHYICCKHE PCaKIIUN

1.1

[loBTOpEHue n
yriyOJieHue 3HaHUuM!
OCHOBHBIX pa3/IeioB
Kypca 8 kiacca

5

[Tepnoanueckuii 3axoH. [lepuognueckas
CHUCTEMA XUMHUYECKUX JIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEpPHOCTH B U3BMEHEHNUH CBOWCTB
XMMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX
IIEPUOJIOB, KaJlvsl, KaJIbLIUS U UX
COCMHEHUN B COOTBETCTBUHU

C TIOJIOKEHUEM DJIEMEHTOB

B [lepnoanyeckol cucremMe U CTpOEHUEM
MX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMHUECKOU
CBSI3U. THUIBI KPUCTAITIIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PEIIETKY U BUIA XUMUYECKOMN CBA3U.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BEUIECTB. XNUMUYECKUE
CBOWCTBA BEILIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTAHUYECKUX
COCJIMHECHMI, TEHETUYECKasl CBS3b
HEOPraHUYECKUX BEUIECTB.

XapaKTepI/ISOBaTB XUMHUYCCKHUEC DJICMCHTHI
IICPBBIX TpéX IMCPpUOI0B, KAJIU U KaJIbIIVA

1o UX noJyioxkeHuto B [lepruonnueckon
cucteme /1. 1. Menneneena.
KiaccugunmpoBaTs 1 Ha3bpIBaTh
HEOPTaHWYECKUE BEIIECTBA U3YUYECHHBIX
KJIaCCOB.

OmmceIBaTh O0IIME XUMHICCKHIC
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOJATBEPKAATh CBOMCTBA TPUMEpPAMU
MOJICKYJISIPHBIX YPAaBHEHUN XUMUYECKUX
peaKuuil.

Onpenensate BUJ XUMUYECKOHN CBSI3U U
THUN KPUCTAJUTMYECKON PEIIETKU
BCILIECTRBA.

[Iporao3upoBaTth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOECHHS.
BricTpanBaTh pa3BEpHYThIE TUCEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOH

Ha MHGOPMAIIHIO U3 yUeOHUKA U
CIIPABOYHBIX MAaTEPHUATIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

03HAaKOMJIEHUE C MOJEIISIMU
KPUCTAIIINYECKUX PELIETOK
HEOPraHWYECKUX BEIIECTB — METAJIOB
1 HeMeTasuioB (Tpadura u anmasa),
CJIOKHBIX BELIECTB (XJIOpUIa HATPUSA)

HCIIOJIb30BaTh U3YYECHHBIN ITOHATUNHBIN
armapar Kypca XUuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMUYECKHX
peakiuin

Knaccudukanus XuMu4eckux peaxiun
0 Pa3TUYHBIM MPU3HAKAM (TI0 YUCITY U
COCTaBY YYaCTBYIOIINX B PEAKIINH
BEIIECTB, M0 TEIJIOBOMY 3P deKTy,

10 U3MEHEHUIO CTETICHEN OKUCIICHUS
XUMUYECKUX JIEMCHTOB,

0 0OPaTUMOCTH, IO YYACTHIO
KaTajn3aropa). JK30- U
SHJOTEPMUYECKUE PEAKIINH,
TEPMOXUMUYECKHE YPaBHCHHUS.
[TonsiTHE O CKOPOCTH XUMUYECKOMN
peakiuu. [Tonsitue 06 oOpaTUMbIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSIX.
[ToHsiITHE O TOMOTEHHBIX U TETEPOTCHHBIX
peaknusx. [lonsTue o karanuse.
[TonsiTHE O XMMHUYECKOM PAaBHOBECHH.
®dakTophl, BIAUSIONNE HA CKOPOCTh
XUMHUYCCKOHN pEaKIK | IOJI0KESHUE
XUMHUYECKOTO PaBHOBECHSI.
OKHCIIUTENHEHO-BOCCTAHOBUTEIILHbBIE

PackpbIBaTh CMBICIT U3y4aeMbIX MTOHSATHIA
Y IPUMEHSTH 3TH MOHITHUS MIPU OIUCAHUH
CBOWCTB BEILIECTB M MX MTPEBPAILICHU.
KnaccudunmpoBats xuMuyeckue
PEeaKIUu MO Pa3IUYHBIM MPU3HAKAM.
VYcranaBiauBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN peaKIuu OT pa3IuyHbIX
(haxTopoB.

IIporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MIPEBpaIeHUN
B PA3JIMYHBIX YCIOBUSX.

OnpenensaTe OKUCIUTEND U
BoccTtaHoBuTeNb B OBP.

CocTaBIsATh 2JIEKTPOHHBIN OanaHc
peakuu.

[Tpon3BOANTE BBIYUCICHUS

110 XUMHYECKUM YPABHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ape WJIU TPYIIIE.

BricTpanBath pa3BEpHyThIE TUCEMEHHbIE
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peaKIMu, HIEKTPOHHBIN OanaHC
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBieHUE ypaBHEHUI
OKHCJITUTEIBHO-BOCCTAHOBUTEIHHBIX
peaxiuii ¢ UCTIOIb30BAHHEM METO/1a
AIIEKTPOHHOTO OaiaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiu OT BO3IECUCTBUS
pazIuYHbIX (aKTOPOB.

OMnBITHI, WILTIOCTPUPYIOIINE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
pEareHTOB WU TIPOYKTOB TIO
YpaBHCHUSM XUMUYCCKUX PEAKITHMA

Y YCTHBIE OTBETHI C ONIOPOM

Ha nHMOPMAITHIO U3 YICOHHUKA 1
CIIPAaBOYHBIX MATEPHUAIIOB, TPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA IOHATUNHBIN
amnrmapar Kypca XuMuu

1.3

DIEKTPOIUTHYECKAS
JTUCCOLIAALIHS.
XUMUYECKUE
peakuuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HE3JIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMAIIMN BEIIECTB

C pa3JIMYHBIMU BUJIAMU XUMHYECKOU
cBs3u. Crenenp auccoranuu. CHUIbHBIC
U ci1a0bIe DJIEKTPOIUTHI.

Peaknium nonnoro ooMeHa. YciaoBus

PackpbIBaTh CMBICH U3y4aeMbIX TOHSATHH,
a TaK>K€ CMBICJI TEOPUU
AJICKTPOJIUTUYECKOU TUCCOIHALIHH.
OOBSICHATH IPUYMUHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, Pa3nyaTh CJIa0bIC U CHIIHHBIC
3JIEKTPOJIUTHI.

CocCTaBIsITh ypaBHEHUS TUCCOLIUALINHT
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MIPOTEKAHMS pEeaKIMii HOHHOTO 0OMEHa,
TIOJTHBIE ¥ COKPAIIEHHbIE HOHHBIC
ypaBHeHUs peakiuid. CBOMCTBA KUCIIOT,
OCHOBAHUU U COJIEN B CBETE
MPEJCTaBICHUI 00 AJIEKTPOIUTUYECKOM
nucconuanyu. KauecTBeHHbIE peakiiuu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3MeKTpOIPOBOAHOCTH
pacTBOPOB BEIIECTB, IIpoliecca
JTUCCOLMALINY KUCIIOT, IIeJI0Yei

U coJielt (BO3MOKHO HCTIOJb30BAHKE
BUJICOMATEPUAJIOB).

OnbITHI, WUTIOCTPUPYIOLIKE TPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BbIJIEJICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacnio3naBanue HEOPraHMYECKHUX
BEILIECTB C MOMOIIBI0 KAYECTBEHHBIX
peakiuii Ha HOHBI.

JlabopamopHmuwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIMy HOHHOTO OOMEHa B pacTBOpax
AIEKTPOTUTOB (C 0Opa30BaHUEM OCAJIKA,
BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
llpakxmuueckas paboma:

KHUCJIOT, IIEJI0YEH U COJICH, OJIHBIC U
COKpAIIEHHBIC NOHHBIE YPABHECHUS
XUMUYECKUX PEAKIIMi HOHHOTO OOMEHa,
KpaTKHE UOHHBIC YPABHEHUS MPOCTHIX
pEaAKINM TUAPOIIN3a COJEH.
XapakTepusoBaTh 00IIHE XUMHUYECKHE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB
Ha OCHOBE TEOPHUHU JJICKTPOIUTUUECKOU
JIVCCOLMALINN; TIOJITBEPKIaTh CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUM XUMHYECKUX PEAKIUN.
Pemiars sKkcriepuMeHTAIbHBIE 3aa4H

I10 TEME.

[ImanupoBaTh 1 OCYIIECTBIISITh

Ha MPaKTUKE XUMHUECKHUE
AKCTIIEPUMEHTHI, POBOIUTH HAOIIOICHUSI,
JeNIaTh BBIBOJIBI IO pE3yIbTaTaM
AKCIIEPUMEHTA MPU NPOBEICHUU
Ja00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh mpaBmiIaM 0€30MacHOMN
paboThI B JTaOOpATOPHUH TIPH
MCIIOJB30BaHUN XUMUYECKOU MOCYAbI U
00opy10BaHUsI.

[TpoBOAUTH BHIYUCIEHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3aJ1a4 110 TEME.

Buviuucnenus:

110 YPABHEHUSAM XUMUYECKUX PEaKIIHil

B [1ape WU TPYIIIIE.
BricTpanBaTh pa3BEpHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHQOpMAIHIO U3 YIeOHUKA U IPYTUX
MCTOYHUKOB MH(POPMAIIIH, B TOM YHUCIIE
NuTepuera

Hroro no pazneny

17

Pa3znen 2. HeMeTa/ls1bI M MX COeTMHEHHUS

2.1 | O6mas 4
XapaKTepUCTUKA
XAMHAYCCKHAX
2JIEMEHTOB
VIIA-rpynmst.
I"anorensl

OO6m1ast xapakTepUCTUKA TaJIOTEHOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEepPHbIC CTETICHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTHIX BEIIECTB — raJIOTCHOB.
XUMHUUYECKHE CBOMCTBA HA TPUMEPE
xJiopa (B3auMO/ICHCTBUE ¢ METaJIJIaMU,
HEMeTaJUIaMH, eJI0YaMu).
XnopoBogopoa. CossiHast KMCIIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
IpuMeHeHue. JlencTBue xaopa u
XJIOPOBOAOPOJa HA OPTaHU3M YEJIOBEKA.
Baxnenmme Xa0puabl 1 UX HAX0XKAECHUE
B IIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxaromue Gu3n4ecKue u
XUMHYECKUE CBOMCTBA TAJIIOTEHOB U UX
COEIMHEHUI (BO3ZMOMXHO UCIOJIb30BAHUE

OOBsICHATH 00ITHE 3aKOHOMEPHOCTHU

B I3MEHEHUH CBOWCTB HEMETAJIIOB U HX
COEMHEHNH B MPEIENIax MaJIbIX
MEPHUOOB U TJIABHBIX OATPYII
[leproandeckoi CUCTEMBI XUMUYECKUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh (PU3NUECKHE U
XUMHUYECKHE CBOMCTBA IPOCTHIX BEILIECTB
raJIOTeHOB (Ha IPUMEPE XJI0pa) U
CJIOKHBIX BEIIECTB (XJIOPOBOOPOA,
XJIOpUJa HaTpHs), CIOCOOBI UX
MOJTyYEHUs], IPUMEHEHHUE U 3HaUCHUE

B TIPUPO/IE U JKU3HU YEIIOBEKA.
OmnpenensiTe XJIOPUI-HOHBI B paCTBOPE.
[ImannpoBaTh U OCYIIECTBIATH

HA MPAKTUKE XUMUIECKHE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI TIO PE3yJIbTaTaM
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BUJICOMATEPUAJIOB).

O3zHakomIIeHHE ¢ 00pa3iaMu XJIOPHUIOB
(raJmoreHu0B).

JlabopamopHhbwiii onvim:

N3ydenue CBOMCTB CONSTHON KHCIIOTHI.
[IpoBeneHre KaueCTBEHHBIX pPeaKIuii
Ha XJIOPUJI-UOHBI.

lpaxmuuecxas paboma

Ne 2: TlonydeHue CONITHON KUCIIOTHI,
W3y4YEHHE €€ CBOUCTB.

Boruucnenus:

10 YPABHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB JIaH B N30bITKE

HKCIIEPUMEHTA TP MPOBEJICHUU
71a00PATOPHBIX OMBITOB M MPAKTHIECKUX
pabor.

CrnenoBaTh nmpaBuiiaM 0€30MacHON
paboThI B 1abopaTopuu

MIPY UCTIOTH30BAHUN XHMHYIECKOM
MOCY/Ibl U 000pYAOBaHUS.

BricTpanBaTh pa3BépHyTHIE MUCHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOI

Ha H(OPMAIUIO U3 YUCOHHUKA U
CIIPaBOYHBIX MAaTE€pPUAIOB, FPAMOTHO
HCIIO0JIb30BaTh U3yUYECHHBIN ITOHATUHHBIN
anmapar Kypca XUMHUH

2.2

OOmas
XapaKTepUCTUKA
XAUMHAYCCKHAX
2JIEMEHTOB
VIA-rpynmnsr. Cepa
U €€ COeIUHEHUA

OO611ast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynnel. OcOO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

CrpoeHnue u puznueckre CBOMCTBA
MPOCTHIX BEIIECTB — KUCIIOPOJIa U CEPHI.
AJIOTpOITHBIE MOIU(PUKAITUN KUCIIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoJI0po/I, CTPOCHHE, PU3HICCKUEC U
XMMHUYECKUE CBOMCTBA.

OKcupl cepbl Kak MpeICTaBUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnas kucioTa, pu3nyecKue u
XUMHYECKHE CBOKCTBA (00IHE KaK

OOBICHATH O0IITHE 3aKOHOMEPHOCTHU

B U3MEHEHHUU CBOMCTB AJIEMEHTOB
VIA-rpynmnsl 1 UX COEAUHEHUN C YYETOM
CTPOCHHUS X aTOMOB.
XapakTepuzoBaTh (HpU3NYECKUE U
XAMUYECKHUE CBOMCTBA MPOCTOTO
BELIECTBA CEPBI U €€ COCTMHECHUN
(cepoBOAOpOIA, OKCUIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(PaToB), CITIOCOOBI X
MOJTYYEHHUS], HPUMEHEHUE U 3HAUCHUE

B IPUPOJE U )KU3HU YETIOBEKA.
Onpenenars HaTUYUE CyTb(aT-nHOHOB
B PacTBOPE.

OOBSICHATH CYIITHOCTh KOJIOTHYECKUX
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IPEACTABUTEIIS KJIAacca KUCIOT U
cnerupuueckre). XuMUYIECKAE PEAKITUH,
JeKanue B OCHOBE MPOMBIIIICHHOTO
croco0a MoJy4YeHHs CEPHOM KHUCIIOTBHI.
[Tpumenenue. Conu cepHOU KHCIIOTHI,
KadeCTBEHHAs PeaKIlus Ha CyIb(haT-uoH.
Haxoxaenue cepbl U €€ coeJuHEeHUM

B IPUPOJIe. XMMHYECKOE 3arpsi3HEHUE
OKpY>KaroIEl Cpeibl COCTUHEHUSIMH
cepbl (KUCIOTHBIE JTOXK]IU, 3arpsiI3HEHUE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €T0
peAOTBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

O3HakoMIIeHHE ¢ 00pa3laMu cepbl U e€
CcOeMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue nporecca 00yrinBaHus
caxapa noJi IeCTBUEM
KOHLEHTPUPOBAHHOM CEPHOMN KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yyeHne XuMU4eCKUX CBOMCTB
pa30aBIEHHON CEPHOU KHCIIOTHI.
[IpoBeneHre KaYEeCTBEHHOM peakluK Ha
cynb(dar-uoH u HabIIOICHNE MPU3HAKA
€€ NpOTEKaHUsA

po0JieM, CBSI3aHHBIX C TepepaboTKON
COCIMHEHUN CEPBI.

[InaHupoBaTh U OCYIIECTBIISTh

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOAUTH HAOIOICHMS,
JIeJ1aTh BBIBOJBI 10 pe3yJIbTaTaM
AKCIIEPUMEHTA.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abOpaToOpuu

IIPU UCIIOIB30BAaHUHA XUMUYECKOM
HOCyZbl U 000PYTI0OBaHUS.

[Ipon3BOAUTE BBIYMCICHUS

10 XUMUYECKHUM YPaBHEHUSIM.
Hcnonb30BaTh NpH BHIMOIHEHUT
y4eOHBIX 3aJaHUI TEKCThl YUYEOHHKA,
CIIPABOYHBIE MATEPHUAIIBI
(ITeproguueckyro CUCTEMY XUMHUYECKUX
sanemenToB /. 1. MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUUN U
COJIEN B BOJE, JIEKTPOXUMUYECKUH DAL
HaIpsHKEHU METaJIoB).

Hcrnonbs30BaTh P BBITIOJHEHUN
yueOHBIX 3aJaHUI U B TIpoIECcce
HCCJIEI0BATENBCKON JEATENBHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
XUMHUYECKOTO COAEP/KAaHUSI, CTPAaBOYHbIE
Martepuabl, pecypcbl IHTepHeTa
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2.3

Oobmas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
VA-rpynmnsl.

Azort, hocdop u ux
COEIMHEHHUS

OO6m1ast xapaKTepuCTHKA 3JIEMEHTOB
VA-rpynmnbl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

A3OT, pacrpoCcTpaHEHUE B IPUPOJIE,
bu3nUecKre U XUMUYECKUE CBOMCTRA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero (U3NYEeCKUE U XUMUUYECKHE
CBOICTBA, MOJIyYEHUE U TPUMEHECHHUE.
Conu ammonus, ux (GU3NYECKUe U
XUMHYECKUE CBOMCTBA, TPUMEHECHHUE.
KauecTBeHHas peakiyisi Ha HOHBI
aMMOHHUSI.

A30THas KHCJIO0Ta, €€ MOTyUYCHUE,
dbu3nYecKre U XUMUUECKHUE CBOMCTBA
(oOmue kak mpeAcTaBUTENA Kiacca
KHUCJIOT U crieniupuueckue).
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
yno0peHnii. XMMUYECKOe 3arpsi3HEHHE
OKPYXaroUIeH Cpebl COCTUHEHUSIMA
a30Ta (KUCIIOTHBIE T0OXKIH, 3arPsI3HEHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, amnoTpomnHbie MOAUPUKAIIAN
docdopa, hu3nIeCKre 1 XUMUICCKHE
csoiictBa. Okcup pocdopa (V) u
dbocdhopHas kuciora, puzndeckue u

OOBsCHATH 00IITHE 3aKOHOMEPHOCTH

B U3BMCHEHUH CBOWCTB 3JIEMEHTOB

V A-rpyniibl 1 UX COEAMHEHUH C yUETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHECHUM
(ammmaka, coJsieit aMMOHUS, a30THON
KHCJIOTBI, HUTPATOB, okcua (ocdopa (V)
u ochopHo KUCIOTHI, (hochaToB),
CIOCOOBI UX TOJYYEHHUsI, MIPUMEHEHUE U
3HAUYEHUE B MPUPO/JIE U )KU3HU YEIIOBEKA.
Omnpenensatb HOHBI aMMOHUA U (hocdat-
HWOHBI B PaCTBODE.

OOBSICHATB CYIITHOCTh YKOJIOTHICCKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHHEM
coelMHeHUi a3ota u ochopa

B OKpY>Karolleu cpee.

[TnarupoBaTh U OCYIIECTBISIT

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHUS,
JIeaTh BBIBOJIBI 11O pe3yIbTaTaM
AKCIIEPUMEHTA TP MPOBEJCHUHU
71a00PATOPHBIX OTBITOB M MPAKTUUECKOU
paboTHI.

CrnenoBaTh nmpaBmiiaM 0€30TaCHOM
paboThI B 1abopaTopuu
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XUMHUYECKHUE CBOICTBA, ITOJIyYECHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPATBHBIX yI00pEHUIA.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

O3HakoMJIeHHE C PU3UIECKIMHU
CBOMcTBaMu a3oTa, pocdopa

U X COETUHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJIEHHE ¢ 00pa3liaMy a30THBIX U
dochopHbIX yI00peHUi.

[Tonyuenue, cobupanue, pacro3HaBaHue
U U3y4eHUE CBOWCTB aMMHUAKa.
B3anmopelicTBiue KOHIIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
Jlabopamophvie onvimul:

[TpoBeneHne KaueCTBEHHBIX PEAKITHIA
Ha MOH aMMOHU U pocdar-noH, u
M3y4eHUE TIPU3HAKOB UX MPOTEKAHU.
Ipaxmuueckas paboma

Ne 3: Tlonyuyenune ammuaka, U3yueHue
€ro CBOWCTB.

Buviuucnenua:

[0 YPaBHEHUSIM XUMHUECKHUX peaklui

IIPH UCTIOJB30BaHUU XUMUIECKON
MOCY/IbI U 000PYIOBAHHUS.
[Tpon3BOIUTE BBIYMCIICHUS

10 XMMHYECKUM YPaBHEHUSIM.
Hcronp30BaTh MpH BHIMTOJTHEHUT
yueOHBIX 3aJJaHUI TEKCThI yueOHUKa,
CIIPaBOYHBIC MATEPHUAITBI
(IepUOINIECKYIO CUCTEMY XUMHUUYECKUX
anemenToB J1. 1. Menaeneesa, Tabiuiy
PacTBOPUMOCTH KHCJIOT, OCHOBaHHH U
coJiel B BOJIE, DJIEKTPOXUMHUUECKUI Pl
HANPSDKEHUH METAJIOB)
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2.4

Oobmas
XapaKTepUCTUKA
XUMUYECKUX
AJIEMEHTOB
[VA-rpynmnst.
Yraepon u
KPEMHUH, U UX
COCIMHEHHUS

OO6m1ast xapaKTepuCTHKA 3JIEMEHTOB
IVA-rpynmnbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

Yraepos, atoTponHbie MOAU(GUKALINH,
pacrpocTpaHeHue B IPUPOJIE,
(u3nUecKrue 1 XUMUYECKHE CBOMCTBA.
Ancopbrmust. KpyroBopot yriieposaa

B IIPUPOJIE.

Oxkcunpl yriiepoja, ux pusndeckue u
XMMHUYECKUE CBOWCTBA, IEUCTBUE

Ha KUBBIC OPTaHU3MBI, ITOTYyYEHUE U
MPUMEHEHHUE. DKOJIOTUYECKHE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yriepona (1V), rumoresa riro0aibHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
bu3nYecKre U XUMHUUYECKUE CBONCTBA,
MOJTy4YeHUE U MPUMEHEHUE.
KauectBennas peakiusi Ha KapOOHAT-
noHbl. Mcronp3oBanne KapOOHATOB

B OBITY, METUIIMHE, TIPOMBIIINIEHHOCTH H
CEJIbCKOM XO3SIUCTBE.
[TepBoHaYaIbHBIC TOHATHS

00 OpraHMYECKHUX BEIIeCTBaX Kak

0 COEIMHEHMSIX yriiepojia (MeTaH, 9TaH,

OOBsCHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
IVA-rpynnsl 1 ©X COEIMHEHHUI ¢ Y4ETOM
CTPOCHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
YIJIEPOJIa U KPEMHUS U UX COEUHEHUN
(OKCHIOB yTJIepo/ia, yroJIbHOU KUCIIOTHI,
KapOOHATOB, OKCHJIa KPEMHHU,
KPEMHHEBOW KHUCIIOThI, CUITUKATOB),
CIOCOOBI UX TOJYYEHHUsI, MIPUMEHEHUE U
3HAYEHUE B IPUPOJIE U )KU3HU YETIOBEKA.
OOBICHATH TPUUYUHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHHUE — Ha TTpUMepax
COEIMHEHNH YIIIEpOJa U KPEMHHUS.
Onpenensate kKapOOHAT- U CHITMKAT-WOHBI
B pacTBOpeE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKUX
po0JieM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKHCIIOTO T'a3a B OKPYKarollIel cpese.
[ToaTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEILECTB NpUMEPaMU
MPOCTBIX COEAUHEHUN (METaH, 3TaH,
ATUJIEH, AllETUIICH, 3TAHOJ, TJIULEPHUH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTraHWYECKUX COCUHEHUH yriepoa u
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STUJIEH, AalIETUJIEH, 3TAHOJIL, TJIULICPHH,
YKCyCHasi KHCJIOTA).

[IprpoaHbIE NCTOYHUKH YTIIEBOJLOPOIOB
(yromb, MpUpOAHBIN ra3, HeTh),
MPOJYKTHI UX NepepadoTKu (OCH3UH),
UX POJIb B OBITY U IPOMBIIILICHHOCTH.
[TonsiTrie 0 OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: KUpaX, OeIKax, yriieBojiax —
Y UX POJIU B XKU3HU YEIOBEKA.
MarepuaiibHOE €AUHCTBO OPraHUYECKUX
Y HEOPTaHUYECKUX COETUHEHUM.
Kpemnuit, ero pusnyeckue u
XUMHYECKUE CBOMCTBA, MOJTYYECHUE U
npuMeneHne. CoelMHEeHNUs] KPEMHHUS

B ipupojie. OO01re npeacTaBIeHUs

00 oxcune kpemuus (V) u kpemHueBoi
KHCJIOTE.

Cunukatel, X UCIOJIb30BaHUE B OBITY,
MEJIUIIMHE, MPOMBIIIIIICHHOCTH.
BaxxHeimme cTpouTenbHbIE MAaTEPUAIIBL:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
x)ene300etoH. [Ipobiaembl 6e3o0macHOro
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepuagoB B TOBCEIHEBHOM KU3HH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopeny KpUCTAUIMYECKUX PEIIETOK

OpPraHUYECKUX BEILECTB.
OnuceIBaTh poJb OEIIKOB, JKUPOB U
YIJ€BOJIOB B (PYHKIIMOHUPOBAHUU JKHUBBIX
OpPraHHU3MOB, COCTAB MPUPOIHBIX
HMCTOYHUKOB YTJIEBOJOPOJIOB, HX POJIb

B OBITY ¥ IPOMBIIINIEHHOCTH.

[IpoBOANTH BBEIYUCITICHHUS 110 YPABHEHUSAM
XUMHUYECKUX PEaKLINM.

[InanupoBaTh U OCYLIECTBIATH

Ha MPaKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, IPOBOUTH HAOIIOACHMS,
JieJ1aTh BBIBOJIBI IO Pe3yJIbTaTaM
HKCIIEPUMEHTA IPU IPOBEACHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
paborT.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B J1aDOpaTOpHUU

P UCTIOJF30BAHUU XUMUYECKOU
MOCY/Ibl U 000pPYAOBAHUS.

Hcnonb30BaTh pH BHITIOTHEHUH
yueOHBIX 3aJJaHUI TeKCThI yueOHHUKa,
CIPaBOYHbBIEC MaTEpUAIbI
(ITepuonnyeckyro cUCTEMY XUMUYECKUX
anemenToB /. 1. Menneneesa, Tabnuiry
pPacTBOPUMOCTH KUCJIOT, OCHOBaHH U
coJieil B BOJIE, FIEKTPOXUMUYECKUH P
HaNpsDKEHUH METaJlIoB)
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anmasa, rpadura, QysiepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLUu
PacTBOPEHHBIX BEILIECTB
AKTUBHUPOBAHHBIM YTJIEM U YCTPOUCTBOM
MIPOTHUBOTa3a.

O3HakoMIIEHHE C TPOYKLIHEH
CUJIMKATHOUW MPOMBIIIICHHOCTH
(Bugeomarepuaiibl: cuiMKaTHas
IIPOMBIIIIEHHOCTH ).

Mopenu MOJIEKYJT OpraHUYECKUX
BEILECTB.

JlabopamopHhbwiii onvim:

[Tony4yenue, cobupanue, pacro3HaBaHUE
Y U3y4YEHHE CBOMCTB YTJIEKHUCIIOTO Irasa.
[IpoBeneHne KaueCTBEHHBIX peaKIuii

Ha KapOOHAT U CUJIUKAT-UOHBI U
W3Y4YEHUE MPU3HAKOB UX MPOTECKAHUS.
IIpakmuueckue pabomui:

Ne 4. Tlonyuenue yriaekucioro rasa,
V3YYEHHUE €T0 CBOMCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3a7a4 1o Teme «BakHenIre HEMETaIIbI
U UX COCTUHEHUS»

Buviuucnenua:

110 YPAaBHEHUSIM XUMUYECKUX PEaKIHil

Uroro no pazneny

25
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Pa3nen 3. MeTa/JIbI 1 X COeIMHEHUA

3.1

OO01me cBoMCcTBa
METAJIOB

4

OO611ast xapaKTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nonoxxenus B Ilepunoguueckon cucreme
XUMUYECKUX 3JIEMEHTOB

JI.1. MenpaeneeBa u CTpOCHUSI aTOMOB.
Crpoenue metamioB. Meramuueckas
CBA3b U METaJNINYeCcKas
KpUCTaJUIMYECKasi pelETKA.
DNEKTPOXUMHYECKHUH PsiJl HAMTPSKECHUI
MeTauioB. PU3NYECKUE U XUMUYECKHE
cBoiicTBa MeTauioB. O0mIKe crocoob!
noJiy4eHust MeTajioB. IlonsaTue

0 KOPpPO3UHU METAJUIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI KX OT KOPPO3HH.
CmnaBsbl (cTanb, 4YyTyH, JIOPATFOMUHUM,
OpOH32a) U UX MPUMEHEHUE B OBITY U
IPOMBIIIIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILJIABOB.
N3yueHune pe3ysbTaToB KOPPO3UU
METAJIOB (BO3MOKHO HCIOJb30BAHNE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimol:
O3HakomiieHHE ¢ 00pa3liaMi METaIOB U
CIUIaBOB, MX (PU3UYECKUMHU CBOMCTBAMHU.

PackpbIBaTh CMBICI N3Y4aeMbIX TOHSATHI
Y IPUMEHSTh 3TU TIOHATHUS TIPU OMUCAHUU
CBOWCTB BEILIECTB U UX ITPEBPALLICHUN.
OOBACHATH 001IHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB-
METAIIJIOB U MX COCIMHEHU C YIETOM
CTPOCHHS UX aTOMOB.

XapakTepru3oBaTh CTPOCHUE METAIIJIOB,
o01mue GU3NIEeCKue U XUMHUIECKHE
CBOICTBa METAJIOB.

XapakTepru30oBaTh 00IINE CIIOCOOBI
[OJTyYEHUS] METAJLJIOB.

OnuceIBaTh COCOOBI 3aIIUTHI METAIJIOB
OT KOPpPO3HH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
MCTIOJb30BaHUN XUMUYECKOU TIOCYIBI U
000pyIOBaHUSI.

[Tpon3BOaNTE BEIYUCIICHUS

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

VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIN TpyIIIe.

Hcnonb30BaTh Npy BHIMOJIHEHUN
yueOHBIX 3a/laHui TEKCThl yUYeOHHKaA,
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Buviuucnenus:

10 YPAaBHEHUSM XUMHYECKUX PEAKIIUH,
€CJIA OJIMH U3 PEAreHTOB COACPKUT
MIPUMECH

CIIPAaBOYHBIE MaTEpHUaIbI
(ITepuoanyeckyro CUCTEMY XUMHUYECKHX
snemenTtoB /. . MenneneeBa, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHUM U
COJIEU B BOJE, DJIEKTPOXUMHUUYECKUHN PAL
HaIpPsHKEHUI METAIIIIOB)

3.2

Baxnuenmune
METAaJUIbI U UX
COE€IMHEHUSA

16

[IlemouyHbIe METAIIBL: MOJIOKCHHUE

B [Ieproandeckoil cucteMme XuMHIYECKUX
aneMmeHToB .M. MenzaeneeBa, crpoeHue
UX aTOMOB, HAaX0XJICHUE B PUPO/IE.
du3nyeckrue 1 XUMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpud U Kayusa). OKcHibl
U TUAPOKCHUIBI HATPUSI U KaJIHSL.
[IpumeHeHre MET0YHbIX METAJIOB U UX
COEIUHEHUH.

[[lenouyno3emenbHbIe METaJIJIbl MAarHUM 1
KaJIBLIMI: nosioxkeHne B Ilepnognueckon
CHCTEME XMMHUUYECKHUX DJIEMEHTOB

J.1. MenaeneeBa, CTpOCHHE UX aTOMOB,
HaxO0XJeHHE B pupojie. Pusndeckue u
XUMHYSCKHE CBOMCTBA MarHus 1
KaJblus. BaxkHenme coeTMHeHUS
KaJIbIUS (OKCUI, THIPOKCHL, COJH).
JKE€cTkocTh BOJBI U CIIOCOOBI €€
YCTpaHECHUS.

AJTIOMUHHI: TIOJIOKCHUE

B [leproanyeckon cucTemMe XuMUYECKUX

OOBACHATH 00IITME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB AJIEMEHTOB-
METaJJIOB ¥ MX COCIMHEHUM B IPyIIax

C Y4ETOM CTPOEHHS UX aTOMOB.
XapakTepusoBaTrh PU3NYECKUE U
XUMHYECKHE CBOMCTBA MIPOCTHIX BEIIECTB
METAJIJIOB U UX COEAMHEHUN (OKCHJIOB,
TUIPOKCHUIIOB, COJICH ), CITIOCOOBI UX
MOJTyYeHUs], MPUMEHEHUE U 3HAYCHHE

B TIPUPO/JIE U JKU3HU YEIIOBEKA.
YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHE
BeleCTBa — CBOMCTBA — MPUMEHEHUE —
Ha TIpUMepax U3y4yaeMbIX BEICCTB.
Pacmo3naBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peaKIuii HOHBI METAJJIOB: MarHus,
KaJIbIHs, aIIOMUHUS, IUHKa, sxene3a (1)
u xenesa (1), mexu (11).

JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCHJIOB M TUAPOKCHJIOB ATFOMUHUS U
UHKA.
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anemeHToB JI.W. MeHneneeBa, ctpoeHne
aToOMa, HaXO0XKJICHUE B IPUPOJIE.
DOU3NYECKHE U XUMUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA
OKCHJA U TUAPOKCHUIA AITFOMUHUSL.
Keneso: nonoxenue B [lepuonnueckoit
CHCTEME XMMHUYECKHUX DJICMCHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxoxJeHue B npupoae. uznueckue u
XHMHUYECKHE CBOMCTBa kene3a. OKCUIbI,
ruapokcuabl u coiu skenesa (1) u sxenesa
(III), ux coctaB, CBOWCTBA U MOTYYECHUE.
Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

Oco6eHHOCTH B3aUMOJICHCTBUSI OKCU/IA
KJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpamvBaHue IJIAMEHU HOHAMU HATpUs,
KaJIus U KaJablus (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOW BOJBI.
[Ipouecc ropenus xee3a B KUCIOPOe
(BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimol:

[IpoBeneHre Ka4eCTBEHHBIX PEAKIIMI
Ha MOHBI (MarHusl, KaJIbIUs, aTFOMUHUSA,

[InanupoBaTh U OCYIIECTBIAThH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOICHMS,
JIeNaTh BBIBOJIBI 110 pE3yJIbTaTaM
AKCIIEPUMEHTA MIPU NPOBEIECHUN
1a00pPaTOPHBIX ONBITOB U MPAKTHYECKUX
pabor.

CrnenoBath npaBuiam 0€30MacHON
paboThI B JlabopaTopuu

IIPU UCIIOJIB30BAHUU XUMHYECKOU
oCy/Abl 1 000PYIOBaHMUSL.

IIpou3BOAUTE BBIUKCICHUS

10 XUMUYECKUM YPAaBHEHHMSIM.
VYuacTBOBaTh B COBMECTHOM paboTe

B IIape WM Ipynie.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOH

Ha nH(pOpMaINIO U3 yueOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYECHHBIN OHATUMHBIN
ammapar Kypca XuMuHu
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1uHKa, sxenesa (II) u xenesa (I11), meau
(I1), onmrcanne MPU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUIPOKCUJIA ATIOMUHUS U TUAPOKCUIA
IIAHKA.

IIpakmuueckue pabomui:

Ne 6. JKEcTKOCTh BOJIBI M METOABI €€
YCTPaHEHUS.

Ne 7. PemieHue 3KCriepuMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHeime MeTabl U
UX COCIUHECHUS».

Boruucnenus:

10 YPAaBHEHUSAM XUMHUYECKUX PEaKITUH,
€CJIU OJIUH U3 PEareHTOB JIaH B U30BITKE
WJIU COJICPKUT NMPUMECH;

MAaCCOBOM JIOJIM BbIXO/a MPOJIYKTa
peakiuu

Wroro no paznemny 20

Paznen 4. Xumus u OKpyskamomas cpeia

4.1 | Xumud n 3
OKpYy’Karolas cpea

BemecTBa 1 MaTepruaiibl B HOBCEHEBHOM
YKA3HHU 4elioBeka. besonacHoe
MCTIOJIb30BAHUE BEIIECTB M XUMHUUYECKHUX
peakuuii B ObITy. [lepBas nomolusb npu
XMMHUYECKUX 0XKOTax U OTPABICHUSIX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpenbl (TpeaesibHas TOmyCcTUMast

XapakTepu3oBaTh POJIb XUMUH

B Pa3JIMUHBIX chepax AesTeTbHOCTH
JIFOJeH, OCHOBHBIC BEIIECTBA U
MaTepualibl, IPUMEHSIEMbIC B KU3HU
COBPEMEHHOTO YEJIOBEKA.

OOBsACHATH yclIOBHS 0€3011aCHOTO
UCIIOJIb30BaHUs BEIIECTB U XUMUYECKHUX
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KOHIIEHTpa1us BemecT. Posib xumuu

B PEILICHUH 3KOJOTUUYECKUX MPOOIIEM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenue oOpa3ioB MmaTepuaioB
(CTeKJ10, CIJIaBbl METAJIJIOB, TOJIUMEPHbIC
MaTrepuabl)

peakiuii B OBITY.

AHaTM3UPOBATh U KPUTHUECKH
OIICHUBATH WH(OPMAIIHIO O BIUSHUH
IIPOMBITIUICHHOCTH, CEITbCKOTO X035HCTBA,
TPaHCIIOPTA U JIp. HA COCTOSTHUE
OKPYXaroUEH CPeIbl.

YMeTh 0Ka3bIBaTh MEPBYIO TOMOIIH

IPU XUMHUYECKUX 0XKOTaX U OTPABIICHUSX.
[IpunuMate ydyactue B 00CYKIECHUU
po0IeM XUMHYECKONU U SKOJIOTUYECKOMN
HaIPaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3ULIUIO 0 MPoOIeMe U
npeajiaraTb BO3MOXKHbBIC ITYyTH €€
perieHus

Hroro mo pazaeny: 3
PezepBHOE Bpemsi 3
OBLIEE YNCJIO YACOB 68
I10 TPOTPAMME
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