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[TosgcuuTenpHas 3amucKa
OdenepanbHas pabodasi mporpamMma no yueOHOMy mpeamety «Xumus» (0a30Bblif

ypoBeHb) (mpeameTHas o0sacTh «ECTECTBEHHO-HAay4YHbIE MPEIMEThI») BKIHOYAET
MOSICHUTENIBHYIO 3aITUCKY, COJIepKaHue 00yUeHHUs, TFIaHUPYEMbIE€ Pe3yJIbTaThl OCBOCHUS
MIPOrpaMMBbl 10 XUMUH, TEMAaTUUECKOE TIaHUPOBAHUE.

[losicHuTenpHast 3amucka OTpakaeT oOO0IMe LeNd M 3aJayd W3Y4YeHUsS XUMUH,
XapaKTEPUCTUKY TCUXOJOTHUUYECKUX TMPEATNOCHIOK K €€ H3YyUYEeHHIO O00Yy4YarolIuMucs,
MECTO B CTPYKType Yy4yeOHOro IUIaHa, a TakXKe IMOJAXOJbl K OTOOpY COJEep:KaHWs,
K OIPENENICHUIO INIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue 0Oy4deHUsSI paCKpbIBa€T COJEp)KATEIbHbIE JIMHUU, KOTOPbIC
npeajaratoTes Juisi 00s13aTeNbHOr0 M3y4eHUs! B KaXKJOM KJIacCe€ Ha YPOBHE OCHOBHOTO
o01rero oOpazoBaHusl.

[Inanupyemble pe3ynbTaThl OCBOCHHUS MPOTpaMMbl MO XUMHUU BKJIIOYAIOT
JUYHOCTHBIC, METAlpeAMETHbIE PE3yJIbTaThl 3a BECh MEPHUOJ OOYUYEHUS Ha YPOBHE
OCHOBHOT'O 00111er0 00pa3oBaHuUs, a TAaKKe MPEIMETHBIE JTOCTHKEHHsSI 00ydaromierocs
3a KaXXIbIil TOJ1 00yUeHUs.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOTO 00Iero 0Opa3oBaHHs COCTaBIIEHA
HAa OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesbHOMN
mporpaMMbl OCHOBHOTO o0Imiero oOpasoBanus, mnpeactaBieHHBIx B PI'OC OO0,
a TaKke Ha OCHOBE (QefepalbHON paboueil MporpaMMbl BOCIUTAHUS U C YUETOM
KOHIENIMM TMpenojaBaHusl ydeOHOTro mpeamera «XUMHUS» B  00pa30BaTENbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma mo xumum pazpaboTaHa C IEJNbI0 OKa3aHWUS METOJAMYECKOW MOMOIIU
YUUTENIO B CO3/JaHUU pabodeil mporpaMMbl 0 Y4€OHOMY TIPEAMETY.

[Iporpamma o xumum Ja€T MpeaCTaBICHUE O MEIX, 00Iel cTpaTerun o0y4deHus,
BOCIIMTAaHUS W  Pa3BUTHSA  OOydYalONIMXCS  CpPEICTBAaMH  y4yeOHOTo  TpenMeTa,
yCTaHABIMBAET  O00sA3aTENbHOE  MPEAMETHOE  COJAEpXKaHUE,  MpelycMaTpUBacT
pacrpeeneHue ero mno KjiaccaMm U CTpyKTYpPUpPOBaHUE MO pa3ziesiaM U TeMaM MporpaMMbl
[0 XWMHUH, OIpEAETseT KOJIMYECTBEHHbIE U KauyeCTBEHHBIE XapaKTEPUCTUKHU
COZIepKaHMs, PEKOMEHJIYEMYIO TIOCIIE€IOBATEIbHOCTh M3YYEHUS XHUMHUU C YYETOM
MEXKIIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€i, JIOTMKM y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH OOYYArOMIMXCS, OMPENEesIET BO3MOXHOCTH — TIpeIMeTa
Ul peanm3anuu TpeOOBaHWN K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOIO o0O0IIero ooOpa3oBaHHUs, a Takxke TpeOoBaHUI
K pe3yibTataM OOy4YeHHUs XMMHUHM HAa YPOBHE IIeJed U3y4deHHUs MpeIMeTa U OCHOBHBIX
BHJIOB y4eOHO-TIO3HABATEIHLHON JAEATEIHFHOCTH O0YYaIOMIETOCs 10 OCBOSHHIO YIECOHOTO
COJICpKaHMUS.



3HaHUE XUMHUHU CIYXUT OCHOBOM it  (OPMUPOBAHUS MHUPOBO33PEHUS
oOyyaroierocsi, €ro MpeiCTaBICHU O MaTepUaJIbHOM EIUHCTBE MHUpPa, BAXXHYIO POJIb
UrparoT (GopMUpyeMble XUMHUEH NPEACTaBICHUS O B3aUMOIPEBPAICHUSIX JHEPTUU
1 00 DSBOJIOIMHU BEHIECTB B MPUPOJE, O MYTAX PEIICHUs TIJI00aJbHBIX MpoOIeM
YCTOMYUBOIO PA3BUTHUS YEJIOBEUYECTBA — CBIPHEBOM, DJHEPIreTUYECKOW, IMHUIIEBOU
1 SKOJIOTUUECKOM O€30MacHOCTH, MPOOIJIEM 3IPaBOOXPAHECHHUS.

N3yuenue xumuu:

CrOCOOCTBYET peaiM3allid BO3MOXKHOCTEH JII caMOpa3BUTHUS U (POpMUPOBAHUS
KYJIbTYpPbl TUYHOCTH, €€ 0011el 1 PyHKIIMOHAIBHONU IPaMOTHOCTH;

BHOCUT BKJIaJl B (OPMHUPOBAHHE MBIIIJIEHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaromuxcs,  HABBIKOB  HUX  CAMOCTOATENIbHOW  y4eOHOW  JIeSTEIBHOCTH,
OKCIEPUMEHTAIBHBIX U HCCIEOBATEIbCKUX  YMEHUM,  HEOOXOJAMMBIX  Kak
B TTOBCETHEBHOM XKM3HU, TaK U B MPOGECCUOHAIIBHOU ESITEIHLHOCTH;

3HAKOMHUT CO CTICIIU(UKON HAYYHOTO MBIILICHHUS, 3aKJIaIbIBAET OCHOBBI 1IEJIOCTHOTO
B3MUIsSia HA €IUWHCTBO TMPUPOJALI W YEIOBEKA, SBISETCA OTBETCTBEHHBIM JTaroMm
B (DOPMUPOBAHUU €CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYarOIUXCS,;

crocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B DKOJIOTHYECKOE O0Opa3oBaHUE
00yJaromuxcs.

Jlanuble HampaBlieHHs B OOyYEeHUHM XHUMHUHM OOECIEUYUBAIOTCS —CHEnu(UKOM
coJiep KaHus yueOHOTO MpeAMeTa, KOTOPBIH SBISETCS MeIarornuyecku aJanTupOBaHHBIM
oTpakeHHeM 0a30BOM HAYKH XMMUU Ha OMPEIETEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHUS OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbI TEPBOHAYATIBHBIX TOHATUA XWMHUU, OCHOB
HEOPraHMYECKON XMMHUHM U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHATHI OpPraHU4YEeCKON
XUMUHU.

CtpykTypa conaepkaHHs NpOrpaMMbl 1O XHUMHH CPOpPMHUpPOBAHA Ha OCHOBE
CHUCTEMHOI0 MoXx0/1a K €€ n3ydenuto. CoepxaHue CKIaJAbIBA€TCS U3 CUCTEMbI TOHATUN
0 XMMHMYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMBI MOHIATUA O XUMHUYECKOM pPEaKIUU.
O6e 9T cHuCTeMBbl CTPYKTYpPHO OpPraHW30BAaHBI MO MPHHIIMIY MOCIEI0BATEIHHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUNA Pa3HOIO0 YPOBHS:

ATOMHOMOJICKYJISIPHOT'O YUYEHHSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

[Tepnonnueckoro 3akona /[.1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

MPEICTABICHUN 00 IEKTPOIUTHICCKON TUCCOIMAIIH BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKH MOJTYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OAHOTO YPOBHS K JAPYromy,
BBITIOJIHSASL (PYHKIMU OOBSICHEHHUS U TPOTHO3UPOBAHUSA CBOWCTB, CTPOCHHUS W
BO3MOXHOCTEN NPAKTUYECKOTO MPUMEHEHUS U MOJYUEHUSI U3y4aeMbIX BEIIECTB.



OcBoeHrEe IPOrpaMMBbI IO XUMHH CIIOCOOCTBYET ()OPMUPOBAHUIO MPEACTABICHHUS
0 XUMHYECKOW COCTABJIAIOLIEH HAy4YHOM KapTUHBI MHUpa B JIOTMKE €€ CUCTEMHOU
MPUPO/IBI, IEHHOCTHOT'O OTHOIIEHHUS K HAYYHOMY 3HAHUIO M METO/IaM TO3HAHUS B HayKe.
W3ydeHrne XuMuH IPOUCXOANUT C TIPUBJICUCHNEM 3HAHUN U3 PaHee M3YUCHHBIX Y4eOHBIX
npeamMeToB: «Okpyxkatouuii Mup», «bruomorus. 5-7 xkmacce» un «dusuka. 7 KIacey.

[Ipy M3yyeHUM XUMUU MPOUCXOIUT (POPMUPOBAHHE 3HAHMM OCHOB XMUMHYECKOM
HAayKM Kak O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JeATEIbHOCTH
YyeloBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOW KyIbTyphL. 3adada ydeOHOTO
npeaMeTa COCTOMT B (OPMUPOBAHUM CHUCTEMBl XMMUYECKUX 3HAHWH — Ba)KHEHUIIUX
¢dakTOB, TOHATHH, 3aKOHOB M TEOPETHUECKHUX IOJIOKCHUU, MOCTYMHBIX 0000IIeHUH
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKH, B MPUOOIIEHUH K HAYYHBIM METOam
MO3HAHUS TP H3YYCHUU BEIIECTB M XUMHUYCCKHUX peakiuii, B (GOpMUpPOBaHHH
¥ Pa3BUTHH TIO3HABATEIBHBIX YMEHHA M WX TPUMEHEHHWU B Y4eOHO-TIO3HABATEIHHOU
U y4eOHO-UCCIIEIOBATEICKON  JCSATEILHOCTH, OCBOCHHHM TIPaBHJI  O€30MacHOTO
oOpaIlieHus ¢ BEIeCTBAMHU B TTOBCETHEBHOM JKU3HH.

[lpy W3y4yeHWW XWMHU Ha YpPOBHE OCHOBHOTO OOIIETr0 OOpa30BaHUs BaKHOE
3HAa4YCHHE MPUOOPEITN TaKUE IIEeITH, KaK:

dopmupoBanue WHTEIJUICKTYaTHHO pa3BUTOM JMYHOCTH, TOTOBOH
K €aM0o0Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO pPEIICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

HAIPABJICHHOCTh OOy4YeHHUs] Ha CHUCTEMAaTHYECKOE NPUOOIICHHE OO0ydYaroImmuXxcs
K CaMOCTOSITEIbHOM MO3HABATEIBHON JEeATENbHOCTH, HAYYHBIM METO/JAaM IO3HAHUS,
(GbOpMUPYIOMIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obecrieueHre yCIOBHM, CIOCOOCTBYIOIIUX MPUOOPETCHUIO 00YUYAFOIIIMMHUCS OIBITa
pa3HoOOpa3HOW JesATENbHOCTH, IO3HAHUS M CAMOIO3HAHMS, KIIOYEBBIX HAaBBIKOB
(KJTF0YEBBIX KOMIIETECHIINH ), UMEIOIIHUX YHUBEPCAIBHOE 3HAUCHHUE IJIS1 PA3IMYHbIX BUIOB
NEeSITEBHOCTH;

dbopmupoBanue oO1el GyHKIIMOHATIBHOW U €CTeCTBEHHO-HAYYHOH TPaMOTHOCTH,
B TOM YHCJIE YMEHHUH OOBSICHATH U OLICHUBATH SIBICHUSI OKPY>KAIOIIETO MUPA, UCIIONIb3YS
3HAHWSI U OTBIT, TIOJYYCHHBIE MPU W3YYECHUU XUMHH, MPUMEHSATh WX TMPHU PEIICHUU
npo6JieM B MOBCEIHEBHOM JKU3HU U TPYAOBOH €ATEIbHOCTH;

dbopMupoBaHue y O0OydYalOMUXCS TYMAaHUCTUYECKUX OTHOIICHUM, MOHUMAaHUS
LEHHOCTH XUMHYECKHX 3HAHUM [UId BBIPAOOTKH DSKOJOTUYECKH LEJIeco00pa3HOro
MOBEJIEHUS B OBITY U TPYIOBOM ACSATEIBHOCTH B IIENIAX COXPAHEHUS CBOETO 3/10POBbS U
OKPY’KAIOIIEH NPUPOTHON CPEbI;

pa3BUTHE MOTHBAIlMM K  OOY4YEHHWIO, CIOCOOHOCTEH K  CaMOKOHTPOJIO
¥ CAMOBOCIUTAHMIO HA OCHOBE YCBOCHHUS 0OIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOQMIIA U HANIPABIEHHOCTHU AAJIbHEHIIIET0 00yYeHHUS.

OOmiee 9nciio 4acoB, PEKOMEHIOBAHHBIX [JI M3y4deHHS xumuu, — 136 dacos:
B 8 Kiacce — 68 yacos (2 gaca B Heneno), B 9 kiacce — 68 yacos (2 waca B HEZICIIO).



| Xumust. 8-9 kiaccel (0a30BbIH YpOBEHB)

JIist KaXKJ10Tro Kjiacca NpeayCMOTPEHO Pe3epBHOE YUeOHOE BpeMs, KOTOPOE MOXKET
OBITh UCMOJIB30BAHO YYaCTHUKAMHU 00pa30BaTEIbHOIO Mpoliecca B LEIsAX (GOpMUPOBAHUS
BapUaTUBHOM COCTAaBIISAIOIIEH COIepKaHUs KOHKPETHOM pabouei mporpammsl. [Ipu atom
oOs3aTenbHasi (MHBApUAaHTHAs) 4YacTb COJEPXKAHMUSI MpPEIMEeTa, YCTaHOBJICHHAs
MpUMepHON paboueil mporpaMMoi, U BpeMsi, OTBOJAUMOE Ha €€ U3yueHHe, JOJKHBI OBbITh
COXPAaHEHBI MOJTHOCTHIO.



| Xumust. 8-9 kiaccel (0a30BbIH YpOBEHB)

COIAEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHSA

[Ipenmer xumuun. Posib XuMUU B KU3HU YelOBEKA. XMMUS B CUCTEME HayK. Terna u
BemecTBa. Ousnueckue CBOMCTBA BEMIECTB. ATpeEraTHOE COCTOsiHME BenlecTB. [loHsATHE
0 METOoJlaxX MO3HaHus B XuMHUHU. Yucteie BemiecTtBa U cMmecu. CrocoObl paszjeieHus
CMeECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThI. CUMBOJIbBI XUMUYECKUX IJIEMEHTOB.
IIpocThlie U CI0XKHBIE BEIlIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumunueckass ¢opmysa. BajgeHTHOCTh aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHas aToMHas Macca. OTHOCHTENIbLHas
MOJIEKYJIsIpHas Macca. MaccoBas 10JIs1 XMMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo Bemectsa. Monbs. MosisipHast macca. B3auMoCBsA3b KOJTMUYECTBA, MACChI
U 4YHuClIa CTPYKTYPHBIX €IUHMI] BemecTBa. Pacuérbl mo QopMynamM XUMHUYECKUX
COE€IMHEHUMH.

OU3NYECKUE U XUMUUYECKUE SIBJICHUA. XUMUYECKasl peakiusi U €€ MpU3HaKu. 3aKOH
COXpaHEHHMsI MacChl BelleCcTB. XUMUYeCKHe ypaBHeHUs. Knaccudukanus XUMHUECKUX
peakiuii (CoeTMHEHUs, PA3JIOKEHHUS, 3aMEIIICHHS, 0OMEHa).

Xumuueckuti IKkcnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYAOW, MpaBWiIamMH paboThl B jabopaTopuu U
npuéMamMu oOpaiieHuss ¢ JabopaTOpHBIM O0OpYIOBaHHWEM, HW3YyYEHHUE M OIUCAHUE
(GU3UIECKUX CBOMCTB 00pa3Ii0OB HEOPTaHMYECKUX BEIIECTB, HaOMIOACHUE (U3MUYCCKUX
(u1aBneHue BOCKa, TasHUE JibJla, PACTUPAHUE caxapa B CTYIIKE, KUTIEHUE U KOHJICHCAIUs
BOABI) M XUMHUYECKMX (FOpPEHHE CBEYM, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHICTBHE MeJla ¢ KHUCJIOTOM) SIBIICHUHM, HAOJIOJICHWE M ONMHCAaHHWE MPU3HAKOB
MPOTEKAHUS XHMHYECKUX peakiui (pa3yio’KeHHEe caxapa, B3aWMOJICHCTBUE CEpHOMU
KHCJIOTBI C XJIOpUIOM Oapws, pasziioxenue ruapokcuma meau (1) mpu HarpeBanuwm,
B3aMMOJIeHiCTBHE Kene3a ¢ pactBopoM conu meau (1), usyuenue cnocoboB pa3aeneHus
cmeceid (c TOMOIIBIO MarHuTa, (GUIBTPOBAHWE, BBIMIAPUBAHUE, JAUCTHIUISAINUA,
xpomatorpadus), MPOBEICHUE OYUCTKHU TMOBAPEHHOM COJIM, HAOIIOJCHUE W ONMUCAHUE
pe3yJIbTaTOB IPOBEACHUS OIbITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl,
CO3/IaHHUE MOJIeNIel MOJIEKY (IIapOCTEPKHEBBIX).

BaxHelue npeacTaBuTe 1M HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razoB. Coctas Bo3yxa. Kuciaopoa — 31eMeHT U IPOCTOE BEUIECTBO.
Haxoxxnenue kucmopoaa B mpupoje, Gpusndeckue W XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Okcupapl. [Ipumenenue xkucnopona. CrHocoObl MOTYyYEHHS] KHUCIOPOJIa
B JlabopaTopuu U TpoMbINIIEHHOCTU. KpyroBopoT kuciopoja B mnpupoge. O30H —
aJuIo0TpoInHasi MOAU(MUKALIUS KUCIOPOa.



Xumusi. 8-9 kiaccel (0a30BBI ypOBEHB)

TermoBoil 3(pPexkT XUMUYECKON peaklHH, TEPMOXUMHUYECKUE YpaBHEHUS, 3K30-
U DHIAOTEPMHUYECKHE pEaKUHUHU. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHHE BO31yXa,
YCWJIEHHE MAPHUKOBOIO 3(pekra, pazpylieHue 030HOBOIO CIIOS.

Bomopon — anemeHT M mpoctoe BemecTBo. HaxoxkzaeHue Bomopoaa B IPHUPOJIE,
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI moydeHus. KucmoTel u
COJIH.

MousipHblil 00bEM ra3oB. PacuéTel 1o XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Bona kak pactsopurens. PactBopsl. HackimeHusie u
HEHACBIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BellecTB B BoJe. MaccoBasi 107151 BELIECTBA
B pacTBope. XMMHYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poyib pacTBOpOB B MPUPOJE U
B )KU3HU 4esoBeka. KpyroBopoT BOJibI B IpHUpo/ie. 3arpsi3HEHUE TPUPOAHBIX BoA. OxpaHa
Y OYMCTKa MIPUPOAHBIX BOJ.

Knaccudpukanus Heopranmdyeckux coenuHenuit. Oxcunpl.  Knaccudukarus
OKCHJIOB: coJyieobpasyroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHsbIe) u
HecoseoOpasyromue. HoMmenkiarypa okcujoB. @u3nyeckue U XMMHYECKHE CBOMCTBA
okcuJ0B. [lonydyeHue okCcuaoB.

OcHoBanus. Kiaccudukaiys oCHOBaHM: METOUYM U HEPACTBOPUMBIC OCHOBAHUS.
Homenkmarypa ocHoBaHuii. @PuU3MYECKME © XMMHUYECKHE CBOWCTBA OCHOBAHMM.
[Tomyuyenue oCHOBaHUU.

Kucnorsl. Knaccuduxamuss kucinor. Homenknatypa kucinor. dusmyeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTH MeTasuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknarypa cosneid. PuU3MUECKHE M XUMHUYECKHUE CBOMCTBA COJIEH.
[Tomyuenue comnei.

I'eHeTnueckas CBsI3b MEXIY KJIACCAMHU HEOPTAaHUYECKUX COCAUHCHU M.

Xumuueckuti sKCnepumenm:

KaueCTBEHHOE ONPEACIICHUE COAEpPKAaHMs KHUCIOpoAa B BO3AyXe, IOIyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W HU3Y4YEHHUE CBOWCTB KHUCIOpOAQ, HAONIOJCHHE
B3aMMOJICUCTBUS BELIECTB C KHCIOPOJOM U YCIOBUSI BO3HUKHOBEHHUS U MPEKpAICHHS
ropeHusi (moskapa), O3HAKOMJICHHE C OOpa3llaMd OKCHJIOB W ONHCAaHUE WX CBOWCTB,
MOJIy4eHHe, coOupaHue, pacrno3HABaHWE W HM3yYEHHE CBOMCTB BOJOpoaa (TopeHue),
B3aumojelictBue Bogopona ¢ okcuaoM wmead (I1)  (BO3MOXXHO HMCHOJIb30BaHHE
BUJICOMATEPUAIIOB), HabM0IeHne 00pa3IloB BEMIECTB KOJTMYECTBOM 1 MOJIb, HCCTIETOBAHUE
0COOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, MMPUTOTOBICHUE
PacTBOPOB C ONPEIEIEHHON MACCOBOM J0JIE PACTBOPEHHOIO BEILIECTBA, B3aUMOJICHCTBUE
BOJAbI C MeTaulaMu  (HaTpueM ©  KaibliieM) (BO3MOXHO  HCIIOJIb30BaHUE
BHUJIECOMATEPUATIOB), HCCIIEIOBaHHE OOpa3l0B HEOPraHMYECKHX BEUIECTB PA3IUYHBIX
KJIacCOB, HAOJIIO/ICHNE U3MEHEHUS! OKPACKU MHANKATOPOBB pACTBOPAX KUCIOT U IIEJI0YEH,
n3ydeHne B3ammojeicTBus okcuma meau (1) ¢ pacTBopoM cepHON KHCIOTBI, KHCIOT
C METaJulaMH, PEAKUHUN HEUTpAIM3alUHU, MOJYyYEHHE HEPACTBOPHUMBIX OCHOBAHMM,



Xumusi. 8-9 kiaccel (0a30BBI ypOBEHB)

BBITECHEHUE OJHOI'0 METAJUIA APYTUM U3 PACTBOPA COJIU, PEIIEHUE IKCIIEPUMEHTAIIBHBIX
3a71a4 1o Teme «BaxkHeuume Kiacchl HEOPraHUYECKUX COCITUHEHUID.

Ilepnoanuyeckuii 3akon u Ilepuoguyeckass cucreMa XMUMHYECKHX JJIEMEHTOB
A.N. MengeneeBa. CrpoeHue aToMoB. XHMMHUYeCKass CBA3b. (OKHUCIHUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PEaKIUH

[lepBble MOMBITKY KJAcCU(DUKAMU XUMUYECKHUX 31eMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX AJIIEMEHTOB (LIEJIOYHBIE U IIET0OYHO3EMEbHbIE METAJUIb], TAJIOT€Hbl, UHEPTHbHIE
ra3bl). DJIEMEHTbI, KOTOpPbIE 00Pa3yIOT aM(POTEPHbIE OKCUIBI U THIPOKCUBI.

Ilepuoanuecknii 3akoH. Ilepmoamueckas cucreMa XUMHUYECKHX  DJIIEMEHTOB
JN.U. MenneneeBa. Koporkonepuognas u anmuHHonepuoaHas ¢opmbl llepuoanueckoit
cucteMbl xXuMuieckux 3seMeHToB .M. Menneneea. Ilepuoasl u rpynnel. @u3ndeckuii
CMBICJI IOPSAJIKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIIHI AIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX sAzaep. M3orombl. Onexrponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NEpBBIX 20 XuMUYecKux siaemMeHToB [lepuoanueckoit
cucteMbl JI.MI. MeHneneeBa. XapakTepUCTHUKAa XUMHUYECKOTO OJJIEMEHTa IO €ro
nonoxeHuto B llepuonnueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHs] paguyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAITIMYECKUX CBOMCTB IO TPYIIAM U IEPUOIAM.

3nauenue [lepuoamueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB U1l Pa3BUTUS HayKu U NpakTuku. .M. MenneneeB — yu€HbIi U rpakxJaHUH.

Xumuueckas  cBs3b. KoBaneHTHass (moyiipHass W HENOJSIpHAsi)  CBSA3b.
DIEeKTPOOTPULATETBHOCTh XUMUYECKHUX A1EMEHTOB. IOHHAs CBS3b.

Crenenp oxucieHus. OKUCIUTENbHOBOCCTAHOBUTENbHBIE peakuuu. IIponeccsl
OKHUCJIEHUS U BOCCTaHOBJEHUA. OKUCIUTENN U BOCCTAHOBUTEU.

Xumuveckuti 3KCNepuMeHm.

u3ydeHrne oO0pasloB BEIICCTB METAUIOB M HEMETaUIOB, B3aUMOCHCTBHE
TUJIPOKCHIA IIMHKAa C pacTBOpaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakivil (TOpeHue,
peaKIUM Pa3IoKEHUs, COSTUHEHUA).

Meswcnpeomemnuie cesazu

Peanuzanms MeXNpeaMeTHBIX CBA3€H TpU HM3YyYEHWH XUMUU B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIh30BAHNE KaK OOIINX €CTECTBEHHOHAYYHBIX TIOHITHH, TaK
U TIOHSTUH, SIBIAIONIMXCS CUCTEMHBIMHM Ji OTAEJbHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO IUKJIA.

OO0uue ecTecTBEHHOHAYUYHbIE MOHATUS: HAYUYHBIA (aKT, TUMIOTE3a, TEOPUS, 3aKOH,
aHanW3, CHUHTE3, KiIacCupUKaus, TMEPUOJUIHOCTh, HAOIIOJEHUE, OJKCIIEPUMEHT,
MOJICTUPOBAHUE, UBMEPEHUE, MOJEIIb, SIBIICHHE.

®dusnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJ, U30TOIIbI,
PaZUOaKTHBHOCTD, MOJIEKYJa, YJICKTPUUECKHUM 3apsij, BEIIECTBO, TEI0, 00BEM,
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arperaTHoe COCTOSTHHE BEIIEeCTBa, Ta3, (pu3uueckue BEIWYUHBI, CIUHUIBI H3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE371b1, CoHIIE.

buonorus: dotocunTes, Apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpochepa, MUHEPAIbI, TOPHBIE MOPOJIbI, MOJE3HbIE
MCKOTIaeMbI€, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMH4YeCKas peaKkuus

ITepuonnueckuit 3akoH. Ilepuomuueckass cucTeMa XHUMHYECKHMX  DJIEMEHTOB
JA.N. Menneneea. CTpoeHME AaTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHWHM CBOWMCTB
XUMHUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KM, KAJIbLMUS M UX COCIMHEHUM
B COOTBETCTBUU C MOJIOKEHUEM AJIEMEHTOB B IIeproaAnvecKoil CuCTeME U CTPOCHUEM UX
aTOMOB.

CtpoeHue BeniecTBa: BUbl XUMUUECKOU CBS3U. THUIBI KPUCTATIIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOW pEIIETKH U BHUJA
XUMHUYECKOU CBSI3H.

Knaccubukanys W HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XHUMHYECKHE
CBOMCTBA BEUIECTB, OTHOCSAILIUXCS K PA3JIUYHBIM KJIaCCaM HEOPraHUYECKUX COCIMHEHUH,
TE€HETUYECKAs CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus  XUMHYECKHX  peakuuii MO0  pas3IuyHbIM MpU3HaKaM
(Mo YHCIly ¥ COCTaBy Y4YacTBYIOIIMX B PEAKUMU BELIECTB, MO TEIIOBOMY 3P (DEKTy,
0 W3MEHEHHWIO CTENeHEH OKHUCICHUS XHMHYECKHX JJIEMEHTOB, I10 OO0paTHMMOCTH,
[0 YYaCTHUIO KaTalu3aTtopa). JK30- U SHIOTEPMUYECKHUE PEAKIHNH, TEPMOXUMUYECKUE
ypaBHEHHUS.

[TonssiTHE O CKOpOCTHM XHMMHUYeCKOW peaknuu. I[loHstne 00 o0oOpaTUMBIX W
HEOOpaTUMBIX XUMHUYECKUX peakiusix. [IoHATHE O TOMOTEHHBIX W TE€TEPOTCHHBIX
peakiusax. Ilonstue o  karanuze. IloHsTHE 0  XMMHYECKOM  PaBHOBECHH.
@DaKTOpHI, BIUSAIOIIAE Ha CKOPOCTh XUMUUYECKOW PEAKIUU U IOJ0KEHUE XUMUYECKOIO
paBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHbBIE peakuuu, AIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YPABHEHUN OKHCIUTEIbHO-
BOCCTAHOBUTENILHBIX PEAKIINI C UCMOJIB30BAHUEM METO/Ia AIEKTPOHHOT O OanaHca.

Teopust >NEKTPOJUTHYECKON JUCCOUUALMU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI.
Katnonbl, anHnoHbl. MeXaHW3M JHCCOIMALIMM BEIIECTB C PA3JWYHBIMU BHJIAMU
xumuyeckoi cBsizu. Crenenb gucconuanuu. CUIbHbBIE U CA0bIe SJIEKTPOIUTHI.

Peakimun moHHOTO OOMEHa. YCIOBHS TPOTEKAHUS PEAKIMii HMOHHOTO OOMeEHa,
MOJIHBIE U COKPAILIEHHBIE HOHHBIE YpaBHEHU peakiuid. CBOMCTBA KUCIOT, OCHOBaHUU U
CoJIe B CBETE MpPEICTaBICHUN 00 AIEKTPOIUTHYECKON aucconuanuu. KauecTBeHHBIE
peakunu Ha HOHBL. [IoHSATHE O TUAPOIIU3E COJIEH.

10



Xumusi. 8-9 kiaccel (0a30BBI ypOBEHB)

Xumuyeckuii IKCnepuUMenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTALINYCCKUX PEMIETOK  HEOPTraHUYECKHUX
BEIIIECTB — METAJUIOB U HEMeTaJUOB (TrpaduTa U anmasa), CI0KHBIX BELIECTB (XJI0puia
HATpPHsI), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIuu OT BO3CHCTBUS
pa3nuuHBIX (PAKTOPOB, WCCIEAOBaHUE OJICKTPOMPOBOJHOCTH PACTBOPOB BEIECTB,
mporecca AUCCOIMAIMHA KUCIOT, IeJI0o4Yeil U coiieil (BO3MOXKHO HCITOJIb30BaHUE BHIIEO
MaTepHaJiOB), MPOBEICHHUE OIBITOB, WILTIOCTPUPYIOIIMX MPU3HAKU MPOTCKAHUS PEaKITUi
HOHHOTO oOMeHa (00pa3oBaHUE OCajKa, BhIACICHUE ra3a, 00pa30BaHUE BOJIbI), OMBITOB,
WLTIOCTPUPYIOIIMX TPUMEPHl OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX peakinii (TOpeHue,
peakiuu Ppas3IoKCHHs, COCAUHCHUS), paclo3HaBaHUE HEOPTaHWYECKUX BEIICCTB
C TIOMOIIIbIO KAYECTBEHHBIX PEAKIIMA Ha HOHBI, PEIICHHE SKCTICPUMEHTAIBHBIX 33/1a4.

HeMeTaqnbl U X coeIMHEHNST

O6m1as xapakTepucTruka rajsoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHbIC
creneHu okucieHus. CTpoeHue u GU3nIecKre CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB.
XUMHUYECKHE CBOWCTBA Ha TNpuUMepe xJjopa (B3auMOJEHCTBHE C METaIaMH,
HEMeTaJlJIaMu, Iejio4aMu). XiopoBogopoa. CoJissHas KUCJIOTa, XUMUUECKHUE CBOMCTRA,
noJiydeHue, npuMeHenue. JleicTBue xjopa U XJIOPOBOJOPO/Aa HAa OpraHU3M UesIOBEKa.

Baxneiiue XJI0puabsl 1 UX HaX0XKJICHUE B IPUPOJIE.
O61mas xapakrepucTka 3aeMeHToB VIA-rpymmbel. OcCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (usmyeckue CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPO/a U CEPbl. AJJIOTPOITHBIE MOAU(PUKALIUNA KUCIOPOJA U CEPHI.
XuMuueckue cBoicTBa cepbl. CepoBoI0Opo/, CTpoeHue, (U3NUECKUE U XUMUUECKHE
cBoicTBa. OKCHJIBI CEPbl KaK MPEACTABUTENN KHCIOTHBIX OKCHIOB. CepHas KHUCIOTa,
dusznueckre U XMMHYECKHE CBOMCTBa (00IIME Kak MpPENCTAaBUTENS Kilacca KUCIOT H
cneruduyeckue). XUMUYECKUE PEaKINu, JIekKallle B OCHOBE IPOMBIIIIIEHHOTO CIocoba
NOJIyYEHUsI CEpHOU KUCTOThL. [IpuMenenue cepHoii KuciaoTsl. ColM CEpHOM KHUCIIOTHI,
KayeCTBEHHas peakius Ha cyiabdar-uoH. Haxoxaenwe cepsl M €€ COeTUHEHUUN
B IpUpojie. XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COCIUHEHUSIMU CEPBI
(KUCIOTHBIC JOXKIH, 3arPsI3HEHUE BO3/IyXa i BOJOEMOB), CIIOCOOBI €ro MPe0TBPAIICHUSI.
O6mast xapakTepucTrka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHN OKHUCIICHUS. A30T, paclipocTpaHeHUE B IPUPOJE, HU3HUECKHUE U
XUMHYECKUEe CBOMCTBAa. KpyroBopoT a3ora B mpupoje. AMMHAK, €ro (u3HYecKhe u
XUMHUYECKHE CBOWCTBA, MOdydyeHHe W npumeHeHue. Conum aMMoHMS, UX (PU3NUYECKUE
U XUMHUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHash peakuusi HA HOHbBl aMMOHUS.
A3oTHas KHCIOTa, €€ MoNydeHue, PU3NYeCKue W XUMHUYECKHe CBOWCTBa (0OImue Kak
MPEICTaBUTENS KIacca KUCIOT u crienududeckue). Mcmonp3oBaHne HUTPATOB U COJEH
aMMOHHSI B KayeCcTBE MUHEpAJbHBIX YyA0OpeHuil. XHMHUYECKOe 3arps3HEHUe
OKpY’Karolien cpeabl COEAUHEHUSIMU a30Ta (KUCIOTHBIE JOXK]IU, 3arpA3HEHUE BO3/yXa,
MoYBbl M BOJI0EMOB). Docdop, amnorpornusie Moaudukanuu Gocdopa, pusndeckue u
xumudeckue cBorictBa. Oxenp pochopa (V) u pochopHas kucnora, pusndecKkue
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U XUMHYECKHE CBOMCTBa, mnonyudeHue. Hcnonw3oBanue ¢ochatoB B KauecTBe
MUHEpaJIbHBIX yJIOOpEHU.

O61as xapakrepuctuka 31eMeHToB [VA-rpynnsl. OcCOOEHHOCTH CTPOEHUS! aTOMOB,
XapaKTepHbIE  CTEMEHW OKHCIEHHUS. YTJIEepoJ, aJJIOTPONMHBIE  MOIU(DUKAINH,
pacmpocTpaHeHHe B TPHUpPOAE, (PU3NYECKHE W XUMHYECKHE CBOWMCTBA. AJCOpOIus.
Kpyrosopor yrinepoaa B npupoae. Okcunbl yriaepoaa, ux (pu3nyeckue U XUMMUYECKHE
CBOWCTBA, JICHCTBUE HA )KUBBIC OPTaHU3MBI, MOYYCHNE U TPUMEHEHHE. DKOJIOTUIECKUE
npoOJieMbl, CBsI3aHHBIE ¢ OKcuaoM yriaepoja (IV), rumnoresa riio6anbHOTO MOTEIMICHUS
KJIMMaTa, TapHUKOBBIA 3(Q¢eKT. YroimpHas KHUCIOTa U €€ COJHM, MX (PU3NYECKHEe U
XUMHUYECKHE CBOMCTBA, MOyYeHNEe 1 puMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Micnionp3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, TIPOMBIIUIEHHOCTH M CEIHCKOM
XO3SIMCTBE.

[lepBoHavanbHbIe MOHATHS 00 OpPraHMYECKHWX BEHIECTBaX KaK O COCAMHEHUSIX
yriepona (MeTaH, 3TaH, JTHIICH, alleTHJICH, ITAHOJ, TIUIEPHH, YKCYCHAas KHCIIOTa).
[TpupoiHbIE ICTOYHHUKH YTIIEBOAOPOIOB (Yroib, MPUPOIHBINA a3, HEPThH), MPOAYKTHI UX
nepepaboTku (0€H3UH), UX POJIb B OBITY U MIPOMBINIIEHHOCTH. [IoHsITHE O OMONTOTrHYECKH
BOXHBIX BEIIECTBAX: JKMpaX, OelKax, yrieBoJax — M HMX POJH B JKU3HH YEIOBEKA.
MatepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUIECKUX COCTUHEHUIA.

KpemHuii, ero ¢usnyeckue U XMMUYECKHUE CBOWMCTBA, MOJYYEHHUE U MPUMEHEHUE.
Coenunenust kpeMHus B npupoje. OOmue npeacrasieHus o6 okcune kpemuus (IV) u
KpeMHueBOM kuciore. CUIUKAThI, UX MCMOJIb30BaHHE B OBITY, B NPOMBIIUICHHOCTH.
Baxueliiue cTpouTeNbHBIE MaTepHalbl: KepamMHKa, CTEKJIO, LIEMEHT, OeTOoH,
xene300eroH. [IpobiieMbl 0€30MaCHOTO HCIONB30BAHUSA CTPOUTENBHBIX MaTEpHAIOB
B IOBCETHEBHOM KU3HU.

Xumuueckuti sKCnepumenm:

U3y4eHHEe O0Opa3I0OB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI,
NPOBE/ICHNE KAaUYeCTBEHHBIX PEAKIMN Ha XJIOPUI-WUOHBI M HAOIIOJIEHHE MPU3HAKOB HX
IPOTEKaHMs, OTBITHI, OTpaXkarolue (Gpu3ndeckue U XUMUYECKHUE CBOMCTBA TaJOre€HOB U
UX COCOUHEHUM (BO3MOKHO UCIIOIB30BAHUE BHAECOMATEPHANIOB), O3HAKOMJICHUE
c oOpa3nmamu XJOpuIOB (TaJTOTEHUIOB), O3HAKOMJIEHHE C oOpaslamMu cepbl U eé
COEIMHEHUAMH (BO3MO>XHO HCMOJIb30BAaHUE BUACOMATEPHAIIOB), HAOIIOICHHE MpoIecca
oOyrIuBaHUS caxapa MoJ JEeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3YYCHHE
XAMHYECKUX CBOMCTB pa30aBIEHHOW CEPHON KHCIOTHI, MPOBEACHHE KAaueCTBEHHOU
peaknuu Ha Cynb(aT-uOH M HAOMIOACHHE TMpHU3HAaKa €€ MPOTEKaHWs, O3HAKOMIICHHE
c (m3uyeckumMu cBoiicTBaMH a3zora, (Qochopa W HX coeAMHEHHH (BO3MOXKHO
MCIIOJIb30BAaHUE BHUACOMATEPUATOB), 0OpasmamMu a30THBIX B (PocPOpHBIX ymoOpeHwHid,
nojiyyeHue, coOupaHue, pacrio3HaBaHUE W M3YYEHUE CBOMCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKUHil HAa MOH aMMOHHS U PocharT-uOH U U3YUYEHUE MPU3HAKOB UX
MPOTEKAHUs, B3aUMOJCHUCTBHE KOHUECHTPUPOBAHHOM Aa30THOW KHUCIOTBI C MEIBIO
(BO3MO’KHO MCIOJIb30BAaHHE BUACOMATEPHUAJIOB), U3yUYCHHE MOJIENICH KPUCTATITMYECKUX
pemeTok anMasa, rpadura, QyiiepeHa, 03HAKOMJIEHHE C IPOLIECCOM aacopOuuu
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PacTBOPEHHBIX BEIUECTB AKTUBUPOBAHHBIM YIIIEM U YCTPOWCTBOM IPOTHUBOTrasa,
IOJlydYEHUE, COOMpaHUE, pAaclO3HAaBAaHUE M M3YyYCHHE CBOWCTB YIVIEKUCIIOIO Tasa,
MIPOBEJICHUE KAuYEeCTBEHHBIX pPEAKIUi Ha KapOOHAT M CHJIMKAT-HOHbI M H3y4Y€HUE
IIPU3HAKOB  UX  [POTEKAaHUsA, O3HAKOMJICHHE C  IPOAYKLUMEH  CUIMKATHOU
IIPOMBILIJIEHHOCTH, PELICHUE DJKCIEPpUMEHTAIbHBIX 3axad 1o TeMe «Baxuenmue
HEMETAJUIbl U UX COCUHECHUSD.

MeTanjibl M MX COeIUHEHHS
OO6m1as xapakTepucTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU UX
nosnoxxkeHus B Ilepuonndeckoil cucreMe xumudeckux snemeHToB .M. MenaeneeBa u
cTpoeHus atoMoB. CTpoeHHe METAIOB. MeTannnyeckas CBA3b U METaJlNInYecKas
KpUCTAJUIMYECKAsT PEIIETKA. DJIEKTPOXUMHUYECKUW psifi HANPSHKEHUH  METalJIoB.
dusnyueckre U XUMUYeCKrue cBoMcTBa MeTauioB. OO0Ire Crioco0bl MOTYyYeHUs] METAJLIOB.
[TonsiTve 0 KOPPO3UKM METAIIJIOB, OCHOBHBIE CMIOCOOBI 3aIUTHI UX OT Koppo3uu. CriiaBbl
(cTanb, 4yTyH, TIOpATFOMUHUNA, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTauIbl: MoJoXeHue B llepumogmueckoil cucteMe XHUMHUYECKUX
anementoB J[.MI. MenpaeneeBa, CTpOCHME HX aTOMOB, HAXOXICHUE B IPUPOJIE.
dusnueckue W XUMHUYECKHE CBOWCTBa (HAa mpuMepe HaTpusi W Kanus). OKCUIbI |
TUIPOKCHUIBI HATpUs U Kanus. [[puMeHeHune menoYHbIX METAIIOB U UX COSCIMHEHUMH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MATHUWA U KaJIbLIMK: MMOJIO)KEeHUE B [leproanueckoi
cucreme xumudeckux sneMeHToB .M. MeHneneeBa, CTpOCHHE UX aTOMOB, HAXOXKJICHUE
B npupojge. dusznueckne M XUMUUYECKHE CBOWMCTBA MarHus M Kaiblusa. Baxkneitniue
COCMHEHUs KaJIbIUs (OKCHUM, THUAPOKCUI, coyin). JKECTKOCTh BOJBI U CIOCOOBI €&
YCTpPaHEHMUSI.

AnoMuUHMA: TIoNI0KeHHEe B Ilepuoanueckoi cUCTEeME XUMHUYECKHX DJIEMEHTOB
.. MengeneeBa, CTPOEHHE aroMa, HaxOXJeHHWE B mpuponae. DPuzndeckue u
XUMHUYECKHE CBOWCTBAa afOMUHHSA. AMQOTEpHBIE CBOWCTBA OKCHIA M THAPOKCHAA
AITFIOMHHHS.

Keneszo: mosoxenue B llepruoanyeckord CHCTEME  XHUMHUYECKHX  DJIEMEHTOB
JA.N. MengeneeBa, CTpOEHHME aroMa, HAXOXJIEHUE B Impupoae. DPusmyeckue u
XHUMHAYECKUE CBOMCTBA Kene3a. OKCuabl, ruapokcuabl u coy xenesa (1) u sxenesa (1),
HX COCTaB, CBOKMCTBA U IMOJYUYCHHE.

Xumuueckuii sxcnepumenm:

O3HaKOMJIEHHE C 00pa3laMyd METAJJIOB U CIUIaBOB, X (PU3NYECKHMMHU CBONCTBAMH,
M3yYEHHUE  pe3yJbTaTOB  KOPPO3UHM  METANIOB  (BO3MOXXHO  HCIOJIb30BAHUE
BUJIEOMATEPUATIOB), OCOOEHHOCTEN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HAaTPUS C BOJOU
(BO3MO’KHO HCMOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB HKECTKOU BOBI,
Mpoliecca TOpeHus elie3a B KUCIO0poie (BO3MOXKHO HCII0JIb30BaHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIIMI HAa MOHBI (MarHusi, KaJblMsl, aTFOMUHUS,
uuHka, sxeneza (II) u xeneza (IIl), menu (II), HaOmroAeHUE W omHMCcaHUE MPOLIECCOB
OKpallMBaHUs TUIAMEHU MOHAMU HATPUs, Kajdusl U Kajablus (BO3MOXHO MCIOJIb30BAHUE
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BUJIECOMATEPUAITIOB), HCCleA0BaHUE aM(OTEPHBIX CBOWCTB THUIPOKCUIA ATIOMUHUS U
TUAPOKCUAA IIMHKA, PEIICHHE HSKCIEPUMEHTANbHBIX 3a7ady mno Teme «Baxuelue
METAJUIbI U UX COETUHEHUS.

XuMHSA U OKpY KaoLas cpeaa

BemecrBa u Marepuanbl B IIOBCEIHEBHOW JKM3HM 4eloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEILECTB M XUMHUYECKUMX peakuuid B ObiTy. IlepBasg momours mnpu
XUMHUYECKUX 0KOTaX U OTPABJIEHUSAX.

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiedl cpenapl (mpeAesbHas JomycThUMast
koHueHTpauus Bemects (nanee — II/JIK). Ponp xumum B pelmieHHH HSKOJIOTHYECKUX
npoosieMm.

Xumuueckuii sKchepumenm.:
u3ydyeHue oOpa3loB MaTepHaloB (CTEKJIO, CIUIaBbl METAUIOB, IOJIMMEpHBIE
MaTepHabl).

Mesicnpeomemnvie cesa3u

Peanuzanms MEXNpeIMETHBIX CBS3€H TpW HM3ydeHMH XuMuu B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCITOIH30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX IMOHSATHH, TaK
U TIOHSATUH, SBJISIONIUXCS CHCTEMHBIMH JUISI OTJACIIBHBIX IPEIMETOB E€CTECTBEHHO-
HAY4YHOTO ITUKJIA.

OO1mue ecTeCTBEHHO-HayYHBIC MMOHATHS: HAyYHBIA (aKT, THUIIOTE3a, 3aKOH, TEOPHS,
aHalM3, CHUHTe3, KilaccuuKamus, T[EepUOJUIHOCTh, HAOIIOJCHNE, JKCIEPHUMEHT,
MOJICTMPOBaHUE, M3MEPEHHE, MOJENb, SBJICHHUE, MAPHUKOBBIA 3PQEKT, TEXHOIOTHS,
MaTepHUaIbI.

®dwusuka: mMaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, H30TOIIBI,
pPaJIMOaKTUBHOCTh, MOJICKYJA, AIEKTPUICCKUHN 3apsiji, MPOBOJAHHUKH, IOTYIPOBOJIHHUKH,
TUDIIEKTPUKH, POTOAIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHAE BEIIECTBa,
ra3, pacTBOp, PacCTBOPUMOCTh, KPHUCTAJIIMYECKAs PEIIETKA, CIUIABBI, (QU3NICCKUE
BEJIMYUHBI, CAWHHIIBI HW3MEPEHHS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JHI,
Comnnre.

buonorusi: ¢otocuntes, apixaHue, Ouocdepa, HIKocHCTEMa, MHUHEPATbHbBIC
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPAIbl, TOPHBIE MOPOJbI, IOJE3HBIC
MCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.
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| Xumust. 8-9 kiaccel (0a30BbIH YpOBEHB)

IIVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3YNIBTATHl OCBOCHHUS MPOrPaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHUS
JOCTUTAIOTCS B XOA¢ OOY4YeHUS XMMHHM B €IWHCTBE YYeOHOH M BOCHHUTATCIBHOU
JESATETHPHOCTH B COOTBETCTBHH C TPAJAMIIMOHHBIMU POCCHMCKUMU COITMOKYJIBTYPHBIMHA U
JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, IPUHATHIMHA B 0OIIIECTBE MPAaBHJIAMUA U HOPMaMHU
MIOBEJICHUS M CITOCOOCTBYIOT MPOIECCaM CaMOITO3HAHMSI, CAMOPA3BUTHS U COLMATH3AIIH
00y4Jarouxcs.

JIM4HOCTHBIC PE3YIbTATHI OTpaXkaroT TOTOBHOCTb 00 yJaroIImXcs
PYKOBOJICTBOBAThCSI CHCTEMOW IMO3WTHUBHBIX IICHHOCTHBIX OPHCHTAIMN M PaCIIMpPCHHE
OTIBITA JICITEIILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHMSI:

[IEHHOCTHOT'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY H
HAyYHOMY HacJeANI0, TOHUMaHHS 3HAYCHUSI XUMUYECKON HAYKU B KU3HH COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIIAJIETh JOCTOBEPHOM HMHPOpManMe o TeperoBbIX
JOCTH)KEHUSAX U OTKPBITUSX MHPOBOM M OTE€YECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTHU
B HAY4YHBIX 3HAHUAX 00 yCTpOICTBE MUpa U 0OIECTBa;

2) TPaXKAAHCKOT0 BOCITUTAHMA:

NPEACTABICHUS O COUMAIBHBIX HOPMAaxX U MpPaBUJIaX MEKINYHOCTHBIX OTHOIIEHUN
B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, Y4EeOHO-
UCCJIEA0BATEIbCKOM, TBOPYECKOM M JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HON COBMECTHOW JEATETbHOCTH TPU  BBIMOJHEHUU  yUEOHBIX,
MO3HABATEIbHBIX 33]1a4, BBIMOJTHEHUN XUMHUUYECKIX IKCIIEPUMEHTOB, CO3JaHIUN YUEOHBIX
IPOEKTOB, CTPEMJIEHUS K B3aMMONOHMMAHHUIO M B3aUMOIIOMOINM B TIPOILIECCE ATOU
y4eOHOU AesTENbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJECHHWE U MOCTYIKH CBOUX
TOBApPHUILEN C IO3MLMM HPABCTBEHHBIX M IPABOBBIX HOPM C YUYETOM OCO3HAHUA
MOCJIEICTBUI ITOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 TIO3HAHMS

MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBISIOLIME OCHOBY
JUIs TIOHUMAHUSI CYIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEACTABICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3AUMOCBS35X YEJIOBEKA C MPUPOAHON Cpeaou,
O pOJI XMMHU B IMIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEJNbHBIE MOTUBBI, HAIIPABJICHHBIEC HA MTOJIyY€HUE HOBBIX 3HAHUU 110 XUMUH,
HEe0OXouMbIe /sl 00bSICHEHUS HA0JI01aeMBbIX MTPOIIECCOB U SABJICHUHN, TO3HABATEIBLHOM,
MH()OPMAIIMOHHON M YUTATENIbCKON KYJIbTYpPhl, B TOM YUCJIE HABBIKOB CAMOCTOSATEIbHOM
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Xumusi. 8-9 kiaccel (0a30BBI ypOBEHB)

paboThI ¢ yueOHBIMU TEKCTAMHU, CIIPABOYHOMN JINTEPATYPOil, JOCTYIMHBIMU TEXHUYECKIMHU
cpeacTBaMu HHPOPMAIIMOHHBIX T€XHOJIOTHIA;

MHTEpEC K 00YUEHHIO U MTO3HAHUIO, TH0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh
K caM000pa30BaHUIO, POEKTHON U MCCIIEOBATEIBCKOM AEATEIbHOCTH, K OCO3HAHHOMY
BBIOOpPY HANIPABIEHHOCTH U YPOBHS OOYYCHHS B TaIbHEHUIIIEM;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH YKWU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 370pOBBI 00pa3 KU3HU, OCO3HAHUE MOCJIEICTBUNA U HEMPUITHE BPEAHBIX
npuBblYeK (ynoTpeOJeHHsl aJKOroJyis, HApKOTHKOB, KYpEHHs), HEOOXOJUMOCTH
coOIOIeHUsT TpaBWJl O€30MaCHOCTH MpPH OOpaIlllEeHWH C XUMHYECKHMMH BEIECTBAMU
B OBITY U peaJIbHOM KU3HU;

5) Tpya0BOr0 BOCIIUTAHMS :

HHTEPEC K MPAKTUYECKOMY H3Y4eHHIO mpodeccuil M Tpyaa pasIddHOTO pOja,
YBOKCHHE K TPYIAy M pe3yiabTaTaM TPYAOBOH HESTEIBHOCTH, B TOM YHCJIE Ha OCHOBE
IPUMEHEHHUS MPEIMETHBIX 3HAHUN MO0 XHMHH, OCO3HAHHBIA BHIOOP HMHIMBHIYaIbHOMN
TPACKTOPHHM MPOAOJLKEHUS 00pa3oBaHMs C Y4ETOM JIMYHOCTHBIX MHTEPECOB M
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCIENIHON
mpo(heCCHOHATIBHOM JEATETBHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTH
alalITHPOBATHCS B MPOGECCUOHAIBHON CpeJIe;

6) IKOJIOrM4ecKOro BOCIIMTAHMSA:

AKOJIOTMUYECKH IIeJIECOO00pa3HOe OTHOIIEHHE K MPHUPOJIe KaK HCTOYHHUKY >KU3HU
Ha 3emMJie, OCHOBE €€ CyIIeCTBOBAaHUsI, TOHUMAaHKE IIEHHOCTH 37J0pPOBOTI0 U 0€301MacHOro
oOpaza JKHM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HYECKOMY H
IICUXUYECKOMY 37I0pPOBBIO, OCO3HAHHUE IIEHHOCTH COOJIFOJCHUS TpaBuUil 0€30macHOIO
MOBEJICHHUS MPU PadOTEe C BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOIIHNX 3I0POBBIO U
JKU3HU JTI0JICH

CIIOCOOHOCTH TPHMEHSATH 3HAaHMS, TOJly9aeMble TIPH HW3YYECHUHU  XHMUH,
IUI pEIICHUS 3aJ]1a4, CBA3aHHBIX C OKPYXKAIOIEW TPUPOJHOU CPENOH, ISl TOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYPBI, OCO3HAHMS II100aJIbHOTO XapaKTepa dKOJIOTHICCKHUX
mpobjieM M TyTe WX pemeHHs IOCPEJACTBOM METOIAOB XHUMHH, SKOJOTHYECKOTO
MBIIIJICHHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B COCTaBe METANPEAMETHBIX  PE3YJIbTATOB BBIJICIISIIOT 3HAYUMBIE
it GOPMHUPOBAHUS MUPOBO33PEHHSI OOIIEHAYYHBIC TIOHATUS (3aKOH, TEOpHs, TIPUHIIHTI,
runoTes3a, akt, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYroe.), KOTOPbIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUU U3 3THUX
npeaMeroB (OopMUpOBaTh MPEACTABICHHE O IIEJIOCTHOM HAy4YHOM KapTHUHE MUpa,
U YHHBEpCaJbHbIE yuyeOHbIe AeHCTBUS (IT03HABAaTEIbHbIC, KOMMYHUKATHUBHEIE,
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PETYISITUBHBIE), KOTOpbIE o0ecreynBaroT (dbopmHpoBaHUE TOTOBHOCTH
K CAMOCTOSITEJIBHOMY IJIAHUPOBAHUIO U OCYILECTBICHUIO Y4EOHOH NEATEIbHOCTH.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHBbIE YUeOHbIE AeiiCTBHUS
ba3oBble jJornyeckue 1elCTBHUA:

YMEHHS UCIOJIb30BATH MPUEMBI JIOTHYECKOTO MBIIUIEHUS] P OCBOCHUM 3HAHMIA:
pPacKpbhIBaTh CMBICT XUMHUYECKUX TOHATUM (BBIACISITH HUX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh B3aUMOCBS3b C JPYTUMH TIOHSTUSIMH), WCIOJIb30BaTh TMOHSTHUS
JUIs OOBACHEHUSI OT/ACJIbHBIX (JAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHHS M KPUTEPUH
JUIS KJacCU(PUKAIMM XUMHUUYECKUX BEIIECTB M XUMHYECKUX PEaKIHi, yCTaHABIUBAThH
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH H3yUYCHHS, CTPOUTH JIOTHYECKUE
paccyxaeHusi (MHIAYKTUBHBIC, IEIyKTUBHBIC, IO aHAJOTUM), JeiaTh BBIBOJABI U
3aKJIFOYCHUS;

yMEHHE TPUMEHATh B TIpoOIlecCe TO3HAHUS TOHATUS  (NIpEeAMETHBIE W
MeTanpeIMEeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJICNIM, HCIIOIb3yeMble B XHWMUH,
nmpeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMBbIE B XUMUU MOJCIIbHBIC TPEACTaBICHUS —
XUMUYECKHUI 3HaK (CHMBOJI JIEMEHTA), XUMUYecKas (opMysia U ypaBHEHHE XUMUUECKOMN
peaKIuu — MPU PEIICHUH Y4eOHO-TTO3HABATEIBHBIX 3aJ]1a4, ¢ YYETOM ITUX MOJICIBbHBIX
MPEJCTABICHUN BBISIBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU H3Yy4aE€MbIX
O0OBEKTOB — XHUMHYECKUX BEIIECTB W XHUMHUYECKHX pEeaKIui, BBIIBISATH OOIIHE
3aKOHOMEPHOCTH, MNPUYMHHO-CJIEACTBEHHBIE CBSI3M W MPOTHUBOPEUUS] B HM3y4aEMBIX
MpOIECCaX U SIBICHUSX.

Ba3oBnble ucciaenoBatebCKue 1eHCTBUA .

YMEHHME MCIIOJb30BaTh IIOCTABJICHHBIE BOMPOCHl B KayeCTBE WHCTPYMEHTA
MO3HAHMS, & TAKXKE B KA4eCTBE OCHOBBI Il (POPMHPOBAHMS THUIIOTE3BI IO IIPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYXKICHHUIA;

npuoOpeTeHne OmbITa 1O IUTAHUPOBAHWIO, OpraHU3allMd W TPOBEIACHUIO
YYCHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 X0JI0M IIPoIiecca, CaMOCTOSTEIIBHO
IIPOTHO3UPOBATH €T0 PE3yabTaT, (HOPMYIUPOBATH 0OOOIICHHS M BBIBOJIBI 110 pPE3yIbTaTaM
MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTUET O MPOJACIaHHOMU paboTe.

Pabora ¢ unpopmanmeii:

yYMEHHUE BBIOMPATh, aHATU3UPOBATH M HHTEPIIPETHPOBATH HH(DOPMAITUIO PA3TUIHBIX
BUJOB U (OPM TIPEJCTABICHUS, IMOIYyYaeMyK0 W3 pPa3HbIX HCTOYHUKOB (HAYIHO-
MONYJISIpHAST JTUTEpaTypa XUMHUYECKOrO COJAEpPKaHMs, CIPABOYHBIE MOCOOUS, PECypChl
NuTtepHera), KpUTHYECKH  OLEHUBATh MPOTUBOPEUYMBYIO U  HEIOCTOBEPHYIO
nH(bOpMAIHIO;

YMEHUE MPUMEHSATHh pa3IMYHble METOJbl W 3alpoChl NpPU TIOHCKE U OTOOpe
MH(pOpPMALIMKI ¥ COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOJUMBIX /ISl BHITOJIHEHUS! yU€OHbBIX U
MO3HABATEIBHBIX 3aJlady ONpPEACIIEHHOTO THUIAa, MPUOOPETEHUE OmbITa B 00JIACTH
WCIIOJIb30BaHUsl UH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TE€XHOJOTHM, OBJIaJICHHUE
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KyJbTYPOW aKTUBHOT'O MCIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOATEIBHO
BBIOMpATh ONTUMAaJIbHYIO (OpPMY MpEACTAaBICHUS HH(DOpMAUUU W WIUTIOCTPUPOBATH
peraemMble 331a4i HECIOKHBIMUA CXEMaMH, TUarpaMmMamMu, ApyruMu GopMaMu rpaduku
1 MX KOMOWHAIUSIMH;

YMEHHE HUCMONb30BaTh M  aHaJM3MpOBaTh B  Mpolecce Yy4eOHOH U
UCCJIEeI0BATEIbCKON AEATENBHOCTH HWHGOPMALMIO O BIUSHUU MPOMBIIIJIEHHOCTH,
CEJIbCKOT0 X034iCTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYKArOUIEH NPUPOAHON CpeIbl.

KoMmMmyHuKkaTUBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE TeMCTBUSA:

yMEHHUE 3aJlaBaTh BOIPOCHI (B XO0j€ Auajiora v (Wih) AUCKYCCUHU) TO CYIIECTBY
o0cyxmaaeMoi TeMbl, (POPMYIUPOBATH CBOM MPEAJIONKEHUS OTHOCUTEIBHO BBITOTHEHUS
MIPEUIOKEHHOU 3a/1a4H;

npuoOpeTeHue OIbITa MPE3EHTAIMU PEe3yJbTaTOB BBHITIOJHEHUS XHUMHYECKOTO
sKcTiepuMeHTa (1abopaTOpPHOrO OMbITa, JA0OPATOPHOM pabOTHI MO HCCIIEAOBAHUIO
CBOMCTB BEIIECTB, y4eOHOTO NMPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMM IIO3HABATEIBbHOU W
UCCJICIOBATEIILCKOM JIEITEIIBHOCTH MPH PEIICHUH BO3HUKAIOIIHMX MPOOJIEM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB U COTJIACOBAHMS MO3UIUHN (00CyXaeHUs, 0OMEH MHEHUSIMH,
«MO3rOBbIE€ MITYPMbI», KOOPAUHALIMS COBMECTHBIX IEUCTBUM, OMpPEACICHNE KPUTEPUEB
TI0 OIIEHKE KaueCTBa BHITTOJIHEHHOM pabOThI U Jpyrue);

PeryasiTuBHbIE YyHUBepCAJIbHbIe y4eOHbIE JCeHCTBUSA:

YMEHUE CaMOCTOSITEILHO ONPEAENSATh ILENH JEATEIbHOCTH, IUIAaHHPOBATH,
OCYIIECTBIISITh, KOHTPOJHUPOBATH M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NEeATEeIIbHOCTh, BHIOMpaTh Haubojee 3h(PEeKTUBHBIC CIIOCOOBI pPEIICHUS YYEOHBIX U
NO3HABATENbHBIX  33Ja4, CaMOCTOSITEIbHO  COCTaBIATb WM  KOPPEKTUPOBATH
MPEJIOKEHHBIA AJITOPUTM ACUCTBUM MPHU BBINOJHEHUHU 33JaHUM C YYETOM ITOJYUYCHUS
HOBBIX 3HAHUU 00 wH3ydaeMblX OOBEKTaX — BEHIECTBAX W pEaKIUAX, OICHUBATH
COOTBETCTBHUE MOJYYEHHOTO PE3yJbTaTa 3asBICHHOW 1€, YMEHHE HCIOJIb30BATh M
aHAJM3UPOBATH KOHTEKCTHI, PE/IJIaraeMbI€ B YCJIOBUHU 3aJaHUN.

IHPEAMETHBIE PE3YJIbTATBI

B coctaBe mpeaMeTHBIX pe3yIbTaTOB MO OCBOCHUIO OOS3aTEIBHOTO COJIEP KAHMS,
YCTaHOBIIGHHOTO JTaHHOUW (henepanbHON pabodeld mporpaMMOM, BBIICISIOT: OCBOCHHBIC
OoOy4JaromMMICS Hay4YHbIC 3HAHUS, YMEHUS W CIOCOOBI JeHCTBUH, crenuduyueckue
JUTSL TIPEIMETHOW 00acTh «XUMUS», BUIBI NEATCIBHOCTH IO TOJYYCHHIO HOBOTO
3HAHMSI, €0 HHTEPIPETAINH, TPEOOPA30BAHUIO M TPUMEHEHUIO B PA3TUYHBIX YYEOHBIX
Y HOBBIX CUTYalUsX.

K koHmy oOyuenuss B 8 Kjacce mpeaMETHBIE Pe3yIbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUI:
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pPacKpbIBaThb CMBICJ OCHOBHBIX XMMHYECKHMX IIOHATHM: aToOM, MOJIEKYJIa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, CMECh (OJTHOPOJHAS U
HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBas J10Js XUMHYECKOTO 3JIEMEHTA
B COCJUHEHHUM, MOJSIPHBIN  OOBEM, OKCHUJ, KHCJIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPULIATETLHOCTh, CTENIEHb OKUCIEHUS, XUMHUUYECKasl peakus, Kiaccupuxanus
pEaKIUii: peakuuu COCIUHEHUS, PEAKIUU PA3JIOKEHNs, PEAKIIUH 3aMEIICHUs], PEaKIINU
oOMEHa, 3K30- U PHAOTEPMHUYECKUE PEAKIUHU, TEIUIOBOM A (EKT peakiuu, siApo aToMa,
ANIEKTPOHHBIN clo aroma, aroMHas OpOuTalb, pajuyC aToMa, XHUMHYECKas CBS3b,
NOJISIpPHAsE M HENOJIIpHAs KOBAJEHTHAs CBS3b, MOHHAs CBSA3b, MOH, KATHUOH, AaHHOH,
pacTBOp, MaccoBas J0Jis BellecTBa (POLEHTHAs: KOHLIEHTpaIusi) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MMOHITUI U IPUMEHSATDH 3TH
NOHATUS NPY ONIMCAHUM BELIECTB U UX NMPEBPALLECHHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIi COCTaBieHHS (OpMyJN BElIECTB U
YPAaBHEHUN XMMHUYECKUX PEAKLUN;

OTIpPEJIENSTh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSX, CTEIECHb
OKHUCJICHHMSI JJIEMEHTOB B OWHApHBIX COCAUHEHUSX, MPUHAIICKHOCTh BEIIECTB
K OINpeAeN€HHOMY KJacCy COEIWHEHUW 1o (opmynaM, BHUJI XUMUYECKOW CBSI3H
(xoBaJICHTHAsI 1 MOHHASI) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cMmbica [lepuoanueckoro 3akoHa JI.M. MenaeneeBa: 1eMOHCTPUPOBATH
IIOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB XMMMYECKUX JJIEMEHTOB OT HX
nonoxxkeHuss B llepuoauyeckonl cucTeMe, 3aKOHOB COXPAaHEHUSI MAacChl BEILIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaIpo;

OMKCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢opmy llepuogudeckoil cucteMbl
XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «rJaBHas noarpynna (A-rpynmna)» u
«miobounass moarpynna (b-rpynma)», manble ¥ OONBIIME TEPHOIbI, COOTHOCHUTH
o003HaueHus, KOTopble HMetoTcsi B Tabmmie «llepmoanydeckas cucreMa XUMHUYECKHX
snemeHToB [[.M. MeHueneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB U 3apsal sjapa, OOIIee YUCIO JJIEKTPOHOB H
pacnpesiesieHUue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh  XUMHUYECKHE  DJIEMEHThl, HEOPraHWYEeCKHE  BEIECTBa,
XUMHYECKUE peakuuu (MO 4YMCIy M COCTAaBy YYacTBYIOIIMX B PEAaKIMU BEILECTB,
1o TerioBoMy 3P deKTy);

XapaKkTepHu30BaTh (OMUCHIBATh) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB Pa3IMUHbIX
KJIACCOB,  TOATBEpP)KJas  ONMCAaHWE NPUMEPAMU  MOJEKYJISAPHBIX  yYpaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINAN;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOT'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX MPEBPALICHUIN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIIATE OTHOCHUTEIBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MAacChl BEILECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3J€MEHTa 1o (PopMysie COEIMHEHHS, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI 10 YPABHEHNUIO XUMUYECKON PEAKIIUY;
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| Xumust. 8-9 kiaccel (0a30BbIH YpOBEHB)

MPUMEHATH OCHOBHBIE ONEPAIMHA MBICIUTEIBHON IEITEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, O0O0OIIEHUE, CUCTEeMAaTU3AINI0, KIAaCCU(UKAIIUIO, BBISIBICHUE MPUYMHHO-
CJICICTBEHHBIX CBSI3€M — JJI1 M3YyYEHUsS CBOWCTB BELIECTB M XUMHUUYECKUX PEAKIUW,
€CTEeCTBEHHO-HAyUHbIE METO/Ibl TTIO3HAHUS — HAOJIO/ICHUE, U3MEPEHUE, MOJICIUPOBAHME,
AKCIEPUMEHT (pEeaIbHBIN U MBICIICHHBIN);

CJIeI0OBaTh NPABWJIAM IMOJIb30BAaHUSA XHUMHUYECKOM MOCylIoM M JabopaTOpHBIM
o0Opy/IOBaHMEM, a TakXKe MpaBWIaM OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBUHU
C UHCTPYKIIUSIMU TIO0 BBITIOTHEHHUIO J1a00PATOPHBIX XUMUYECKHUX OIBITOB MO MOJIYUYEHUIO
U CcoOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJIOPOJIa W KHUCIOPOA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAETEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
IPOBOAUTh XUMHUYECKHE SKCIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TOMOIIbI0 UHAUKATOPOB (JIakMYyC, (heHOoM(PTaTenH, METUIOPAHK U APYTHE).

K xonmy oOyuenust B 9 kjiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOITUXCS YMEHUI:

PaCKpBIBATH CMBICTT OCHOBHBIX XMMUUYECKUX MOHITUN: XUMUYECKUM 2JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BAJI€HTHOCT,
AJIEKTPOOTPULIATEILHOCTh, CTENECHb OKHUCICHUS, XMUMHUYECKas peakius, XUMHUYecKas
CBsI3b, TEIUIOBOM 3((DEKT peakiuu, MoJib, MOJSPHBIA 00BEM, pacTBOpP, IEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT JAMCCOLMALMA, pEeaklud HOHHOTO oOMeHa,
KaTajau3aTtop, XHMHYECKOE pPaBHOBECHE, OOpaTUMble M HeoOpaTUMBIE peakliluy,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJICHUE, AIOTpOmNusi, aM(OTEPHOCTh, XMMHYECKas CBA3b (KOBaJCHTHas,
MOHHAsl, METAJIMYECKAs1), KpUCTAJJIMYEeCKass PEmETKA, KOPpPO3Usl METAIOB, CIUIABHI,
CKOPOCTh XHMHYECKOM pPEaKkUuH, TMpeacabHo Jomyctumas KoHmeHtpauus [IJIK
BEILECTBA;

WUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMUMHYECKUX MOHITUN U MPUMEHSATHITH
MOHSATHS MPU ONKUCAHUY BEILIECTB U UX MPEBPAILICHUII;

MCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBleHUS (OpPMYyN BEIHIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;

ONpPEAEHATh BAJICHTHOCTb W CTENEHb OKHUCICHUS XUMUYECKHUX BJIEMEHTOB
B COCAWHEHMSAX PA3JIMYHOTO COCTaBa, IPUHAJICKHOCTb BELIECTB K ONPEACIEHHOMY
KJIACCy COCAMHEHHM MO (QopMyiaMm, BHJ XWMHUYECKOW CBS3M (KOBAaJICHTHAs, MOHHAS,
METAJUIMYECKasi) B HEOPraHMYECKUX COCJAMHEHUSX, 3apsA]l HOHA MO0 XHUMHUYECKOU
dbopMyIe, xapakTep Cpenbl B BOJIHBIX PAacTBOpaXx HEOPTaHMYECKUX COCTUHEHUMU, THII
KPHUCTAJUIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbici  Ilepuommueckoro  3akona .M. MenaeneeBa wu
JIEMOHCTPUPOBATh €ro MOHUMAaHUE: OMUCHIBATh U XapaKTEPU30BaATh TAOJIUUHYIO (POpMY
[lepronnyeckord CUCTEMBI XHMHWYECKUX JJEMEHTOB: pa3iuyaTh MOHATHS «TJaBHaA
noarpynmna (A-rpynmna)» u «mnodounas noAarpynna (b-rpymnma)», Manbie u Oosbline
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Xumusi. 8-9 kmaccel (0a30BbI YPOBEHD)

MEePUOIbl, COOTHOCUTh 00O03HAYEHHUS, KOTOPhIE MMEIOTCS B MEPUOAMYECKON Tabiuile,
C YMCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsi siApa, o0IIee YKUCIIO AIEKTPOHOB U PACHpeAeiCHUE UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIIME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB AJIEMEHTOB U UX COCAMHEHUN
B IIpejieax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIIL ¢ YIYETOM CTPOSHHUS KX aTOMOB;
KIaccuUIUPOBaTh XUMUYECKHUE  DJIEMEHTHI, HEOpraHUYeCcKue  BeIeCTBa,
XUMUYECKHE peakiuu (10 YKUCIy M COCTaBY Y4YacTBYIOIIMX B PEAKIIMU BEIECTB,
0 TeTI0BOMY 3D (PEKTY, MO U3MEHEHUIO CTETICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepU30BaTh (OMUCKHIBATD) OOIINE U CTICUPUISCKUE XUMUYECKUE CBOMCTBA
IPOCTHIX M CJIOXKHBIX BEIIECTB, MOATBEPKAasi OMUCAHUE NMPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIONINX XUMUYECKUX PEAKIIHUI;

COCTaBJISITh ypaBHEHUS JJICKTPOJUTHYECKONW AMCCOIMAIMU KUCIOT, ILIEI0UeH u
COJICH, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS pEaKIMid HOHHOTO OOMEHa, ypaBHEHUS
peaKIui, MOATBEPKIAIOIINX CYIIIECTBOBAHNE TeHETHUECKOM CBSI3M MEX/TY BElleCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCITUTEIIbHO-BOCCTAHOBUTEIIHLHBIX PEAKIIMI TTOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca dTHX PEaKIIHii;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHMSI, BOBMOXXHOCTHU
NPOTEKAaHUsI XUMHYECKUX TPEBPALICHUN B PA3JIUYHBIX YCIOBUAX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJSIDHYKO MAacChl BEILIECTB,
MacCCOBYIO JIOJI0 XMMHUYECKOr0 3JeMeHTa Mo (HopMysie COECIUHEHHUS, MACCOBYIO JIOJIIO
BEILECTBA B paCTBOPE, IPOBOAUThH PACUETHI [0 YPABHEHNUIO XUMUYECKON PEAKIINY;

coONoaTh TMpaBuja IOJIb30BAHUS XUMHUYECKOM TMOCYyAOM U JabOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe TpaBWwiia OOpalleHUs C BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU T10 BBIMOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IO MOJIYYEHUIO
¥ COOMpaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHUaKa M YTIIEKHCIIOTO ra3a);

IPOBOJIUTh PEAKIUHU, [OATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IUUYHBIX
BEIIECTB: PACIIO3HABATh OMBITHBIM NTYTEM XJIOpPUA-, OpoMuUA-, MOAMUI-, KapOoHAaT-,
docdart-, cunukar-, cyabhar-, THIPOKCUA-UOHBI, KATHOHBI aMMOHHMS M MOHBI U3YYCHHBIX
METaJIJIOB, IPUCYTCTBYIOLIME B BOJHBIX pACTBOPAX HEOPTAHUYECKUX BEILIECTB;

MIPUMEHSTH OCHOBHBIE OTEPAIIMU MBICIUTEIBLHOMN AESTEIbHOCTH — aHAIIU3 U CUHTE3,
CpaBHEHHE, OO0OOIIEHUE, CHCTEMATU3AIMIO, BBISIBICHHE MPUYMHHO-CIEICTBEHHBIX
CBSI3€M — JUISI M3YYEHHs] CBOWCTB BELIECTB M XUMHUYECKHX PEAKLHMH, €CTECTBEHHO-
Hay4YHbIE METOJIbI TO3HAHUS — HAOI0IeHNE, U3MEPEHHE, MOJICTUPOBAHNE, SKCIICPUMEHT
(peasibHbI U MBICIICHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

Xumus. 8-9 knaccel (0a30BBI yPOBEHB)

8 KJIACC
HaumenoBanue
Ne KomngectBo OcHOBHBIE BUBI I€ITEIbHOCTH
pas3aenoB U TEM Conepxanue 00ydeHUs
/1 JacoB oOy4Jaromuxcs
y4eOHOro mpeameTa
Pazjen 1. IlepBoHayajibHble XUMHUYECKHE TIOHATHS
1.1 | Xumus — BakHas 5 [Ipeamer xumuu. Poias XumMuu B )KU3HU PackpbIBaTh CMBICIT U3yYaeMBbIX OHSATUM.
00J1acTh 4yeJIoBeKa. XUMHUS B CHCTEME HayK. PackpriBaTh poJib XUMUM B IPUPOJIE U
€CTECTBO3HAHUS U Tena u BemecTBa. @U3NUECKUE CBOMCTBA | )KU3HU YEJIOBEKA, €€ CBA3b C IPYTHUMU
MPaKTUYECKOM BEILIECTB. ATperaTHOE COCTOSHUE HayKaMH.
eITeIbHOCTH BemiecTB. [loHsaTre 0 MeTogax mo3HaHus | Pa3nmmuaTh 4ucTHIE BEIIECTBA U CMECH;
yej0BeKa B XUMUH. UNCTHIE BEIIECTBA U CMECH. OJIHOPOJIHBIEC U HEOJTHOPOHBIE CMECH.

CrniocoObl pa3zienieHrs cMecen.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUUYECKOM MOCYI0M,

C TIpaBUJIaMHU PaObOTHI B Ja0OPATOPUHU U
npueMaMu oOpaIieHus ¢ JJabopaTOpHBIM
000pyI0BaHHUEM.

duznyecKue CBOMCTBa 00pa3IioB
HEOPraHMYECKUX BEIECTB — METAJIJIOB
Y HEMETAJUJIOB.

CnocoObl pa3iesieHus cMecen
(¢punbTpOBaHUE, BEITIAPUBAHUE,

JTUCTUIUISIMA, XpoMaTorpadus).

PasznuuaTe ¢pusznueckre u XuMHUYECKue
SIBIICHHUSL.

CrnenoBath aNropuTMaM UCIOJIb30BaHUS
HKCIEPUMEHTATBHBIX METOJIOB —
HaOIIOICHUS ¥ SKCIICPUMCHTA.
Habmronath 1 omuchIBaTh OOHEKTHI

IIPU POBEICHUM IEMOHCTPALII U
71a60paTOPHBIX OTBITOB MO U3YYCHHUIO
(bU3UYEeCKIX CBONCTB BEMIECTB, CIIOCOOOB
pa3zesieHus CMECEN BEIIECTB.
[IpoBOIUTE XUMUYECKUAN SKCITIEPUMEHT
MIpU pa3zeieHuu cMeceil (Ha npumepe
OUYMCTKHU TOBAPEHHOM COJIM) B XOJI€
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Xumus. 8-9 knaccel (0a30BBI yPOBEHB)

JlabopamopHuvie onvimoi:

N3yyenue u onucanue Gpu3nyecKkux
CBOICTB 00pa3lloB HEOPraHUYECKUX
BELIECTB.

N3yuenue crnocoOoB pa3jenieHus cMecen
(C MOMOIIbIO MarHuTa).

IIpaxmuueckue pabomui:

Ne 1. TIpaBuiia paboTsl B 1a60paTOpuu U
npuéMbl 0OpalieHus ¢ 1adb0paTopHbBIM
000py1I0BaHHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OUYMCTKH MOBAPEHHOM COJIN)

paKTUYeCcKoil paboThr Ne 2.

CnenoBaTh npaBujiaM MOJIb30BAHUSA
XUMHYECKOU MOCYI0H U J1a00paTOpHBIM
0o00OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpaleHus ¢ XMMUYE€CKUMHU BEIIeCTBAMHU
B COOTBETCTBHUH C HHCTPYKIIHUEH

MIPU BBIMOJHEHUH MTPAKTUIECKON

paboTer No 1.

BricTpanBaTh pa3BEpHYThIC MICHMEHHBIC
U YCTHBIE OTBETHI C OMOPOH

Ha nHpopMaIKIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAJIOB, IPAMOTHO
VCIIOJIb30BATh U3YUYEHHBIN IOHSITUWHBIN
anmnapaT Kypca XUMUU

1.2.

BemiectBa u
XUMHYECKUE
peaxkuuu

15

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE
aneMeHTbl. CUMBOJIBI XUMUYECKUX
anemMeHTOB. [IpocTbie U cloKHBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
yYEHUE.

Xumuueckas popmyna. BanentHoCTh
ATOMOB XMMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB.
OTHOCUTENbHAs aTOMHAsI Macca.
OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 10511 XUMHYECKOT0 3JIEMEHTA
B COCIMHEHHH.

OnpenensiTe NPU3HAKU XUMUYECKUX
peaKInii, yCIOBUS X MTPOTEKAHUS.
OOBSICHATH CYITHOCTh (PUBUYECKUX U
XUMHYECKUX SBICHUN C TOYKU 3PEHUS
aTOMHO-MOJICKYJISIPHOTO yUCHUSI.
KnaccudunmpoBats xuMmuueckue
peakiuu (Mo YUCIy U COCTaBY
pearupyommx U 00pa3yomuxcs
BEILIECTB).

CocTaBisaTh GhOpMyITbl OMHAPHBIX
BEIIECTB MO BaJICHTHOCTH U OTIPECIISITh
BaJICHTHOCTH 1O ()OPMYJIaM BEIIECTB.
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Xumus. 8-9 knaccel (0a30BBI yPOBEHB)

KomnuectBo BemectBa. Mosb. Mossipaas
Macca. B3anmMocCBs3b KOJIMYECTBA, MAaCChI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel no popmynam XUMHUECKUX
COCIMHEHUU.

DU3UYECKUE U XUMUYECKHUE SBJICHHUS.
XuMHUUeCcKas peakius 1 €€ Mpu3HaKHu.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKHUE YPABHEHUSI.
Knaccuduxaiuys XuMUUeCKUX PEaKIInii
(coenuHEeHMs1, pa3a0KEeHUs, 3aMEIIICHNUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

duznueckue CBONCTBa 00pa3IoB
HEOPraHWYECKHX BEIIECTB — METAJIJIOB U
HEMETAJIOB.

OOGpa3ipl BEIIECTB KOJIMUYECTBOM 1 MOJIb.
dusudeckue sBiaeHus (TIaBJIeHUEe BOCKa,
TastHUE JIbJla, PACTUPAHUE caxapa

B CTYNKE, KUTICHUE U KOHJICHCALUS
BO/IbI).

XUMUYECKHE ABICHUS (TOPEHUE CBEYH,
MPOKAJIMBAHUE MEJHOWU MTPOBOJIOKH,
B3aMMOJICVCTBUE COJIbI MJIU MEJa

C COJIIHOW KHUCJIOTOM ).

Habnronenne npu3HakoB MPOTEKAHUS

PaccraBnsaTe K03 (HULHEHTHI

B YPaBHEHUSX XUMUUYECKUX PEAKIIUH.
Ha6mtonats 1 onuceiBaTh 00BEKTHI

MIpU IIPOBEJACHUU JEMOHCTPAIIUNA U
71a00paTOPHBIX OTBITOB.

[TpoBOAUTE BEIYUCIICHUS 110 (hOpPMYJIaM
XUMUYECKUX COCTMHEHUN U YPaBHCHUSIM
XUMUYECKUX PEaKIUH.

[IpuMeHsITh €CTECTBEHHO- HAyUHbIE
METO/IbI TO3HAHUS (B TOM YHUCJTIE
HaAO0JII0/ICHHE, MOJIETUPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE ONepaluu
MBICTUTENBHOMN AEeSTENbHOCTH
(cpaBHEeHUE, KiIacCUBUKAITISA)
BricTpanBaTh pa3BEpHYTHIE MUCbMEHHbIE
Y YCTHBIE OTBETHI C OTIOPOM

Ha nHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBIN OHITUWHBIN
anmnapaT Kypca XUMUU
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Xumus. 8-9 knaccel (0a30BBI yPOBEHB)

XUMHYECKUX peaklnid (pa3noxeHue
caxapa, B3aMMOJIEHCTBHE CEPHOI
KHUCJIOTHI C XJIOPUIOM Oapus, MOIyYeHHE
U paznoxxkeHue ruapokcuaa meau (1)
IpU HarpeBaHUU, B3aUMOJIEHCTBHE
xesesa ¢ pactBopom cosiu meau (11).
OnbITHI, WJUTIOCTPUPYIOLLKE 3aKOH
COXPAHEHUS MACCHI.

JlabopamopHvie onvimei:

Coznanue mojieneit MoJIeKyI
(ILIapOCTEPI)KHEBBIX ).

Onucanue GpU3NIECKUX CBOMCTB
00pa31ioB HEOPTraHMYECKUX BEIIECTB —
METaJIJIOB U HEMETAJIJIOB.

Hab6monenue ¢pusndeckux (IuiaBieHue
BOCKQ, TasTHUE JIbJa) 1 XUMHUYECKUX
(ropeHue cBe4H, NPOKAIMBAHUE METHOU
MIPOBOJIOKU ) SIBJICHUIA.

HaOmionenue u onucanue mpu3HaKoB
MPOTEKAHUSI XUMUYECKUX PEAKIIUi
Pa3HBIX TUIIOB.

Buiuucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHON MaCChI
BELIECTB, MOJIIPHOI Macchl, MacChl
BELIECTB, MACCHI M KOJIMYECTBA BEILIECTBA;
MacCOBOM JIOJIM XUMUYECKOTO JIEMEHTA
o popmyJsie COeIMHEHHUS;




Xumus. 8-9 knaccel (0a30BBI yPOBEHB)

110 YPaBHEHUSM XUMUUYECKUX PEAKLUN:
KOJIMYECTBA, MACCHI BEIIECTBA

10 U3BECTHOMY KOJIMYECTBY, MACCE
pEareHTOB WM NPOAYKTOB PEAKIINU

Hroro no pazgeny

20

Pa3nen 2. BaxHeiimne npeacTaBuTeId HEOPraHMYECKUX BeleCTB

2.1

Bo3nyx. Kucnopon.
Ilonsatue
00 okcugax

6

Boznyx — cmeck razos. CoctaB Bo3nyxa.
Kucnopos — anemeHT u npoctoe
BenecTBo. Haxoxaenue kuciaopoaa

B IpUpOJIe, PUINICCKUE H XUMHICCKHE
cBoiicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenue kucnopoaa. CriocoOsl
MOJIyYE€HUSI KUCJIOPO/ia B TAOOpaTOpUU U
IPOMBIIIIEHHOCTH. KpyroBopoT
Kucnopoaa B nmpupoje. O30H —
AJUTOTPOIHAS MOAU(PUKALINS KUCITOPOIA.
TennoBoit 3pheKkT XUMHIECKOI peaKInuu,
TEPMOXUMHUYECKUE YPaBHEHUS, IK30-

Y SHAOTEPMUYECKUE peakuu. TomIuBo:
yrojib U MEeTaH. 3arpsi3HEHUE BO3lyXa,
yCHJIEHHE TTApHUKOBOTO Y (deKTa,
pa3pylieHre 030HOBOTO CIIOSL.
Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:

KauecTBeHHOE omnpeeneHrue coaepKaHus
KHCJIOPOJIa B BO3/IyX€
[Tonyuenue, cobupanue, pacno3HaBaHHe

Hcnonb30BaTh XUMHYECKYIO CHMBOJIUKY
JUTSL COCTaBIIEHUsT (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHUH XUMHYCCKHUX
peakIuii ¢ y4acTHEM KHCIIOPOJa.
XapakTepu3oBaTh (ONMHUCHIBATH) COCTAB
BO31yXa, PU3NIECKHE U XUMUUIECKUE
CBOICTBA KHCIIOPOJIa, CIIOCOOBI €T0
TIOJTyYeHUSI, IPUMEHEHUE U 3HAUCHUE
B TIPUPO/IE U J)KU3HH YEIIOBEKA.
CpaBHUBATh peaklluy TOPEHUS U
MEIJIEHHOTO OKUCIICHUS.

OOBSICHATH CYITHOCTH KOJIOTUUECKHUX
npo0sieM, CBA3aHHBIX C 3arpsi3HEHUEM
BO3/TyXa.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThl B TabopaTopuu Mpu
WCIIOJIb30BAaHUM XUMUYECKON TIOCYIBI U
000py0BaHMs, a TAKKE MPaBUIaM
oOpalieHus ¢ TOPIOYNMH BEIIECTBAMHU.
[ImarmpoBaTh U OCYIIECTBIATH HA
MIPAKTUKE XUMUYECKUE SKCTICPUMEHTHI,
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| Xumust. 8-9 kmacchl (0a30BbIi YPOBEHB)

Y U3y4YE€HHUE CBOMCTB KUCIOPOAA.
HaGnronenue B3auMo1eicTBUS BEILIECTB
C KHCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U MPEKPAIICHUS TOPEHUS
(moxkapa).

JlabopamopHnuiii onvim:

O3zHakomileHHe ¢ 00pa3laMu OKCU0B U
ONMCAHUE UX CBOMCTB.

Ilpakxmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHCJIOPO/1a, U3YUYEHHUE €r0 CBOWCTB.
Buviuucnenusa:

MOJIEKYJIIPHOM MacChl KHCIIOpOAa U
030HA Ha OCHOBAHUH aTOMHOW MacChl
XUMHYECKOT0 3JIEMEHTA;

KOJIMYECTBA, MACCHI BELIECTBA

110 YPaBHEHUAM XUMHYECKUX PEAKLIAN

MIPOBOJUTH HAOIOICHNS, JIEaTh BEIBOIBI
0 pe3yJibTaTaM dKCIIEPUMEHTA

IIPY MIPOBEICHHUH JTAOOPATOPHBIX OTIHITOB
U TIPAKTUYECKOUN paboTBhI.

BBIMHCIIATH KOJTMYECTBO BEIICCTRA,
00BEM raza 1o Gopmynam.

YyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIC.

BricTpanBaTh pa3BEPHYTHIC MMCEMECHHBIE
U YCTHBIC OTBETHI C OTIOPOH

Ha nH(poOpMaIKIo U3 yueOHUKA U
CIPAaBOYHBIX MaTEPHAJIOB, IPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN IOHATUWHBIN
anmnapar Kypca XUMHUU

2.2

Bopopoa. Ilonsitue
0 KHCJIOTaX U COJISIX

Bogopona — 3neMeHT u nmpoctoe
BelecTBo. Haxoxnenne Bogopoaa

B IIpUpoO/Ie, GU3NIECKUE U XUMHIECCKUC
CBOMCTBa, MPUMEHEHHNE, CIIOCOOBI
nonydeHusi. KucioTsl u conu.
MosnsapHbliii 00bEM ra3oB. PacuéTsr

0 XUMHUYECKUM yPaBHEHUSM.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpbiBaTh CMBICT U3y4aEMbIX IIOHATHI
Y IPUMEHSTH 3TH MOHITHUS [IPU OMUCAHUU
CBOWCTB BEIIECTB U UX NPEBPALLICHUM.
XapakTepu30oBaTh (ONUCHIBATH)
dbu3nyueckre 1 XUMHYECKIE CBOWCTBA
BOJIOPO/Ia, CITIOCOOBI €T0 TOTyUYeHUS,
MIPUMEHEHHE.

CobGupaTps npuOOp AJI MOTYyUEHUS
BOZOpOAA.

Hcnonp30BaTh XUMUYECKYIO CUMBOIUKY
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pacro3HaBaHuEe BOJIOPO/A.
B3aumopelictBrue Bo10poaa ¢ OKCUIOM
meau (I1).

JlabopamopHuwiii onvim:
BzaumopaeicTBre KUCIOT C METaJlJIaMU.
Ilpakxmuyeckas paboma:

Ne 4. TTonyuenue u cobupanue BOI0poa,
U3y4YECHHUE €0 CBOUCTB.

Buviuucnenus:

00BEMa, KOJIMYECTBA BEIIESCTBA rasza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WIH 00BEMY;

00BEMOB Ta30B 110 YPABHEHHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00OBEMHBIX OTHOIIIEHUMN
ra3oB

JUTSI COCTaBJICHUS ()OPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHUN XUMHYCCKHUX
pEaKLM C y4acCTUEM BOJOPO/A.
BBIMUCIIATh MOJISIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIECTBA, 00BHEM rasa,
Maccy BEIIECTBa;

[TpoBOIUTE pacUYETHI IO YPABHEHUSM
XUMHYECKUX PEAKIIU: KOJTUICCTRA,
00BEMa, MacChl BEIIECTBA 110 H3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TIPOJTYKTOB PEAKIIHH.

CnenoBath npaBujiaM 0€30IaCHOM
paboTHI B TaOOpaTOPUU TIPHU
UCTIOJh30BAaHUH XUMHUYECKOH MTOCY bl 1
00OpyIOBaHUS, a TAKXKE TpaBUIaM
oOpaleHus: ¢ TOPIOYNMH BEIIECTBAMHU

B OBITY.

[TraHupOBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE SKCTICPUMEHTHI,
MIPOBOJUTH HAOJIOIEHUS, I€TIATh BBIBOIBI
M0 pe3yJIbTaTaM dKCIEPUMEHTA.
VYyacTBOBaTH B COBMECTHOM paboTe

B TpyMIe

2.3

Bopa. PacTBopbl.
IloasaTtue
00 OCHOBaHUAX

dusnueckne cBorcTBa BoAbl. Boga kak
paCTBOPUTEb. XMMHYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICIT N3y4aeMbIX HOHATHN
Y IIPUMEHSATH 3TH NOHATHS ITPU ONIMCAHUU
CBOWCTB BEIIECTB U UX MPEBPALICHU.
XapakTepu3oBarh GU3NUECKUE U
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| Xumust. 8-9 kmacchl (0a30BbIi YPOBEHB)

PacTtBOpBI. Postb pacTBOpPOB B IpUpoOI€E U
B KW3HU yeoBeka. KpyroBopot Bojibl
B IIpUPOAE. 3arpsi3HEHNE MPUPOTHBIX
BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.
HaceliiieHHbIe 1 HEHACHIIICHHBIE
pactBOpbl. PaCTBOPUMOCTH BEIIECTB
B BoJie. MaccoBas 40Jisl BELIECTBA

B pacTBOpE.

Xumuueckuii ykcnepumenm:

Llemoncmpayuu:

PacTBOpeHue BeleCTB C pa3IuyHON
PacTBOPUMOCTBHIO.

BzaumonericTBre BOABI C METAILUIAMHA
(HATpUEM U KAJIBITUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
1IEJI0YEH C MOMOIIBIO UHIUKATOPOB.
JlabopamopHvie onvimwl
UccinenoBanme 0COOEHHOCTEN
pPacTBOPEHUS BELIECTB C PA3JIMYHOMN
PacTBOPUMOCTBIO.

[IpuroroBiaeHnEe pacTBOPOB

C OpENEIEHHOM MacCCOBOM JOJIEH
pacTBOPEHHOI'O BEIIECTBA.
IIpakmuueckas paboma

Ne 5. IIpuroToBneHnne pacTBOPOB

C OIpeIeIEHHON MacCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA.

XUMHYECKUE CBOMCTBA BOJIBI, €€ POJIb Kak
pacTBOPUTENS B IPUPOIHBIX ITPOIIECCaX.
CocTaBisaTh ypaBHCHHS] XUMHUYECKHAX
pPEaKLMU C yYaCTUEM BOJBI.

OOBSICHATH CYITHOCTD KOJIOTHIESCKUX
npo0JieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOIHBIX BOJI, CIOCOOBI OYUCTKH BO/IbI
OT MPUMECEH, MEPBI 10 OXpPaHe BOJT

OT 3arpsi3HEHUS.

[TmaHMpoBaTh M OCYIIECTBIATH

Ha TIPAKTUKE XUMHYCCKUE
OKCIIEPUMEHTBI, TPOBOIUTH HAOTIOICHUS,
JieaTh BBIBOJIBI 110 pe3yJbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHL.

CrnenmoBath npaBmiiaMm 0e€30macHON
paboTHI B 1aOOpaTOpPUH MPHU
WCIOJIb30BAaHUM XUMUYECKON TIOCYIbI U
000pya0BaHMUS.

[TpoBOaUTE BEIUKCIECHNUS C TPUMEHEHHEM
MOHSTHS «MacCOBast IOJIs BEIIECTBA

B PACTBOPE».

BricTpanBaTh pa3BEPHYTHIC MMCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHQOpMaLIHIO U3 yueOHUKA U
CIPaBOYHBIX MaTepUAIOB, TPAMOTHO
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Xumus. 8-9 knaccel (0a30BBI yPOBEHB)

Buiuucnenus:
C UCIIOJIb30BAHHUEM TTOHATHUS «MaCCOBas
JIOJIS1 BEIIECTBA B PACTBOPE»

VCIIOJIb30BATh U3YUYECHHBIN TOHATUNHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCCHI
HEOPTraHUYECKUX
COeIMHEHUH

11

Knaccudukanus HeopraHnyeckux
coenunenuid. Okcunbl. Knaccudukanms
OKCHJIOB: COJIe00pa3yrolue (OCHOBHBIE,
KHCJIOTHBIC, aM(OTEpHBIC) U
Hecoseoopasyromue. HoMmenknatypa
okcuioB. du3nueckne 1 XUMUIECKHE
cBoiicTBa okcuaoB. [lomyueHne okcumos.

OcHoBanus. Knaccudukaiusi OCHOBaHMIA:

IEJI0YU U HEPACTBOPUMBIE OCHOBAHMUSI.
Howmenxkiarypa ocHoBanuil. @usnueckue
Y XUMUYECKHE CBOMCTBA OCHOBAHMIA.
[losmmydyeHue OCHOBaHUM.

Kucnotel. Knaccudukanus Kucior.
Homenxkiatypa kucior. @usndeckue
A XUMHYECKHUE CBOMCTBA KUCIOT. Psan
aktuBHOCTH MeTaiuioB H.H. bekerosa.
[lonydyeHue KUCIOT.

Conu. HomeHnkiatypa cosneil.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA
conent. [lomyuenue cosnei.
['eneTnueckast CBA3b MEXAY KJIaCCaMHU
HEOPraHWYECKNX COCTMHEHUN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KnaccudunnpoBats n3ydyaemsbie
BEIIIECTBA M0 COCTaBY U CBOMCTBAM.
CocTaBisaTh GOPMYIIBI OKCUIOB, KUCIIOT,
OCHOBaHWM, COJICH U HAa3bIBaTh UX

0 MEXTYHAPOTHON HOMEHKJIIAType.
[TporHo3upoBaTh CBOMCTBA BEIICCTB

Ha OCHOBE OOIIUX XUMUYCCKUX CBOWCTB
U3YYCHHBIX KJIACCOB/TPYIII BEIICCTBR,

K KOTOPBIM OHH OTHOCSITCSL.

CocTaBisiTh MOJICKYJISIPHBIC YPaBHEHUS
PEaKIii, HIUTFOCTPUPYIOIIX
XAMUYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYSHUS BEIIECTB N3YYCHHBIX
KJIACCOB/TPYIII, a TaKKe
MIOJITBEPIKIAIOIINX TEHETHYECKYIO
B3aMMOCBSI3b MEX]Ty HUMHU.
[Tpou3BOAUTH BEIYUCTICHUS

M0 YPaBHEHUSM XUMHYECKUX PEAKIIHA.
[TmarnpoBaTh M OCYIIECTBISATD

HA TIPAKTUKE XUMHIECCKUE
DKCIIEPUMEHTBI, TPOBOIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI 110 pe3yJbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00pPaTOPHBIX OIBITOB U MPAKTUYECKUX
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OO6pa3iibl HEOPraHMYECKUX BEIIECTB
Pa3JINYHBIX KJIACCOB.

OnbITHI, WUTIOCTPUPYIOIIUE XUMHUECKHUE
CBOMCTBA KJIaCCOB HEOPraHUYECKUX
BEILECTB.

JlabopamopHvie onvimel

Ornpenenenue pacTBOPOB KUCIOT U
HIEJI0YEN C TOMOILBIO HHINKATOPOB.
N3yyenue B3auMoAeHCTBUSA KUCTIOT

C METaJUITaMH, PEAKLINI HEUTpaanu3aluu.
B3aumopericreue pactBopa cepHOU
kucaoTel ¢ okcugom meau (11).
[TonyuyeHne HepaCTBOPUMBIX OCHOBAHUM.
BriTecHeHue 0JTHOrO MeTalia Ipyrum
U3 pacTBOpa COJIH.

IIpaxmuueckas paboma

Ne 6. Pemienune skcniepuMeHTaIbHbBIX
3aJ1a4 1o TeMe «BajkHelnime KJi1acchl
HEOPraHWYECKUX COCUHEHU.
Buviuucnenus:

[0 YPAaBHEHUSIM XUMHUYECKON PEaKIINH:
KOJIMYECTBA BEIIECTBAa, 00BEMA, MaCChI
10 U3BECTHOMY KOJINYECTBY BELIECTBA,
00BEMY, Macce peareHTOB WU
MPOJIYKTOB PEaKIUU

paboT.

CrnenoBath npaBuiaaM 6€30macHOM
paboThl B TabopaTopuu

IIPU UCTIOJIb30BAHUH XUMUUYECKOM
MOCYJIbl U 000PYI0BaHUS.
BricTpanBaTh pa3BEpHYTHIE MUCbMEHHbIE
Y YCTHBIE OTBETHI C OMOPOU

Ha nH(popMaIHIO U3 yueOHUKa U
CIIPaBOYHBIX MATEPUATIOB, FPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN IOHITUWHBIN
anmnapaT Kypca XUMUU

Hroro nio pazaeny:
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Pa3nen 3. llepuonnueckuii 3axoH u [lepuoanyeckas cucrema xumudeckux 3j1emenToB /. U. MenaeneeBa. CTpoenue
aToMoOB. XuUMHYecKasi cBsi3b. OKMCINTENIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIUHN

3.1 | Ilepuoguueckuit
3aKOH U
ITepuoanueckas
cucreMa
XUMUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

1. 1. Menaeneena.

7

[TepBble MOMBITKY KiIacCUpUKAITUN
XHMHUYECKUX dJIeMeHTOB. [loHsaTue

O rpyIIaxX CXOAHBIX JIEMEHTOB
(1IeI0YHBIC U MIEIOYHO3EMEIIbHBIC
MeTaJlJIbl, TaJIOT€HbI, MHEPTHBIE Ta3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yIoT
aMmdoTepHbIE OKCUJIBI U THIAPOKCHIBI.
[Tepnonnueckuii 3akoH. [lepuoguueckas
CHCTEMa XMMHYECKHUX DJIEMECHTOB

J.1. Menneneea. KoporkonepuoaHas u
JUTMHHOTIEPHOTHAST (DOPMBI
[Teproanyeckoil CUCTEMbI XUMUUYECKUX
anemeHToB [[.1. Menneneesa. [leprobl
Y rpynibl. OPU3NUECKUN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA
Y TPYIIIBI 2JIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX
saep. M3otonbl. DnekTpoHbl. CTpoeHue
AIICKTPOHHBIX 000JIOYECK aTOMOB TIEPBBIX
20 XUMHUYECKUX IJIIEMECHTOB
[Teprnoguyueckoi CUCTEMBI

JI.1. MenneneeBa. XapakTepuCTHKa
XHMHYECKOI'0 3JIEMEHTA

IO €T0 MOJ0KEeHUIO B [lepnoanueckon
cucteme JI.1. Meneneena.
3aKOHOMEPHOCTH U3MEHEHUS paguyca

PackpbIBaTh CMBICT IEPUOAUYECKOTO
3aKOHA.

OnuchIiBaTh CTPOCHUE TAOJIHIIBI
«llepuoguueckas cucteMa XUMUYECKUX
aneMmeHToB JI.11. MenneneeBay.
MoaenupoBarh CTpOEHUE aTOMA,
SHEPreTUUYECKUX YPOBHEU U TOAYPOBHEN
MIPY MOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYypanuii 1 3JeKTPOHHO-
rpadguyeckux Gopmyi.

[TosicHATH HUBUIECKHUI CMBICIT
MOPSIAKOBOTO HOMEPA, HOMEPOB Mepruoaa
Y TPYIIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMHUYECKUE DIIEMEHTHI
MIEPBBIX TPEX MEPUOAOB, KAJIUM, KaTbLIHN
Y UX COEJIMHEHHUS 0 MOJIOKEHUIO

B [lepnoanueckoit cucreme

J.1. Menneneena.

OOBsICHATH 0011IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaJInyCOB
aTOMOB, JIEKTPOOTPUIATEIBHOCTH,
BAJICHTHOCTH) U UX COCITMHEHUIN

B [IpEeJIeJIaX MAJIBIX IEPUOJOB U TJIABHBIX
MOATrPYII C Y4ETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUTMYECKUX U HEMETAINTNYECKUX
CBOICTB 10 TPyINaM U NEPUOIaM.
3nauenue [lepuoauueckoro 3akoHa u
[Tepronndeckoil CUCTEMBI XUMUYECKUAX
3JIEMEHTOB ISl Pa3BUTUSI HAYKU U
npaktuku. .M. MenzaeneeB — yuéHbIU U
rpaX<JaHMH.

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

B3aumopelicTBre ruipokcuaa IMHKa

C pacTBOpaMH KHUCJIOT U IIEJIOUYECH.
MopaenupoBaHue CTPOCHUS MOJIEKYII
IIPY [IOMOILHA PUCYHKOB, MOJIEJIEH,
AJNIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
Ta6muma «Ileproauueckas cucrema
XUMHUYECKHUX JIEMEHTOB

J.1. Menneneeay.

JlabopamopHvie onvimsi
O3zHakomileHHE ¢ 00pa3aMy METaIOB U
HEMETAJIOB

VYyacTBOBaThH B COBMECTHOM padboTe

B [Tape WM TpyMIIE.

BricTpauBaTh pa3BEpHYThIC IUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMALIMIO U3 YUEOHHKA U APYTUX
MCTOYHUKOB, B TOM yucie MHTepHeTa

3.2

XuMH4YecKas CBSI3b.
OKHUCIUTEIBHO-
BOCCTAHOBUTECIIHHBIE
peaxiuu

Xumunueckas cBs3b. KoBaneHTHas
(momnsipHas U HETOJSIPHAs) CBS3b.
DIEKTPOOTPUIATEIBHOCTh XUMUYECKUX
anemeHTOB. oHHas cBsi3b. CTeneHb
okucneHus. OKUCTUTETbHO-
BOCCTaHOBUTEIIbHBIE peakiuu. [Ipoueccs

PackpbIBaTh CMBICIT U3y4aeMBbIX OHATHM.

OnpenensiTe BUJ XUMHUYECKOHN CBS3U

B COCIMHCHHH.

MogennpoBars CTPOEHHE MOJEKYJ
IIPY [IOMOIIIA PUCYHKOB, MOJEJEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX POpPMYII.
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OKHUCIICHUS U BOCCTAHOBJICHHS.
OKucnuTeNnn U BOCCTAHOBUTEIIH.
XUMHUYECKUN DKCIIEPUMEHT: U3YYECHUE
00pa3IoB BEIIECTB METAIIOB U
HEMETAJJIOB, B3aUMOJICHCTBUE
TUAPOKCHUA [ITHKA C PACTBOPAMH KUCIIOT
U TIeJIouel, IPOBEJICHNE OMBITOB,
WUTFOCTPUPYIOIIUX TIPUMEPHI
OKHCITUTETLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEHUSI, COCTUHEHUS).
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OMBITHL, WJUTIOCTPUPYIOIIUE TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3oKEeHUs, COCTMHEHMUS)

Hcnonp30BaTh XUMUYECKYIO CUMBOIUKY
JUISl COCTaBJIeHUsT (POpMYIT BEIIECTB,
AIIEKTPOHHOTO OanaHca peakiiuii.
OnpenensTh CTENEHb OKUCICHUSI aTOMOB
XUMUYECKHUX PJIEMEHTOB M0 opMysaM u
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COEJIMHEHMH I10 CTEIIEHH OKHUCIICHUS
ATOMOB XMMHYECKHUX DJIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTaHOBUTENL. PaccTaBiaaTh
KO2(PUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJIMTEJIbHO-BOCCTAHOBUTEIBLHBIX
peaKkuii METOOM BJIEKTPOHHOTO
Oajanca.

HabaronaTe XMMHYECKHUE OIBITHI

10 TUIaHy, aHAJIM3UPOBATh U JIeJIaTh
BBIBOJIBI.

HUcnons3zoBate UKT mig cozmanns
MO/IEJIEN, TTOATOTOBKH MPE3CHTALUH,
JIOKJIaJI0B 110 TEME.

BricTpauBaTh pa3zBEpHyThIC MUCHMEHHBIC
1 YCTHBIE€ OTBETHI C OIIOPOM Ha
nHpopManuio U3 ydeOHUKA U IPYTHX
HMCTOYHUKOB, B TOM uncie MHTepHeTa

Hroro no pazneny 15
PesepBHOE Bpems 3
OBIIEE YMCJIO HACOB 68

110 ITPOTPAMME
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9 KJIACC
HaumenoBaunue
No KomnnuecTtBo OCHOBHBIE BUbBI J€ATEILHOCTH
pas3aenoB U TEM Conepxanue 00ydeHUs
n/m 4acoB oOy4arommxcs

y4eOHOro rpeameTa

Paspnen 1. BemecTBO M XMMHU4YECKHE peak

1107051

1.1 | IloBTOpEHue u 5
yrayOJieHre 3HAHUM
OCHOBHBIX pa3JIeoB
Kypca 8 kiacca

[lepnonnueckuit 3akoH. Ileprnonnueckas
CHUCTEMAa XUMHYECKUX 3JIEMEHTOB

J.N. Menneneera. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaIusl, KaJIblUs U UX
COEIMHEHUN B COOTBETCTBUU

C TIOJIO’)KEHUEM DJIEMEHTOB

B [leproanueckon cucTeMe U CTpPOCHUEM
UX ATOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUECKON
CBsI3U. THIIBI KPUCTATUIMYECKUX
pEETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT THUIA KPUCTATUIMYECKOU
PELIETKN U BUJA XUMUYECKOU CBA3U.
Knaccuduxamus 1 HOMEHKIaTypa
HEOPraHWYECKNX BEIIECTB. XUMUUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIINXCS

K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKHUX
COEJIMHEHUI, T€HETUYECKas CBA3b
HEOPraHWYECKUX BEILIECTB.

XapakTepu30BaTh XUMUYECKHUE DJIEMEHTbI
MEPBBIX TPEX MEPUOAOB, KAIHS U KAIbIUS
0 UX MoJiokeHuto B [lepuognueckoint
cucteme /1. 1. Menneneena.
KinaccudunmupoBath 1 Ha3bIBaTh
HEOPraHUYECKUE BEIIECTBA N3YUECHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMUYECKUE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIaTh CBOWCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKiuu.

OnpenensTe BUJ XUMUYECKON CBSI3U U
THI KPUCTAUIMYECKOU PEIIETKH
BEILIECTBA.

[Iporao3upoBaTh CBOWCTBA BEIIECTB

B 3aBHCUMOCTH OT X CTPOCHMUSI.
BricTpauBaTh pa3BEpHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha HGOPMAIIHNIO U3 YIeOHUKA U
CITPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
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Xumus. 8-9 knaccel (0a30BBI yPOBEHB)

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJEIISIMU
KPUCTAJUTMYECKUX PEIIETOK
HEOPTraHUYECKUX BEIIECTB — METAJJIOB
U HeMeTalyIoB (Tpaduta u anmasa),
CJIOXHBIX BEIIECTB (XJIOpUAa HATPUS)

VCIIOJIb30BATh U3YUYECHHBIN TOHATUNHBIN
arrapar Kypca XuMuu

1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKHUX
peakuin

Knaccudukanus XuMuuecKux peakiun
10 Pa3JIMYHBIM MTPU3HAKAM (10 YUCITY U
COCTaBY y4acCTBYIOUIUX B PEAKIINU
BEIIECTB, MO TEIJIOBOMY 3D PeKTy,

110 U3MEHEHUIO CTENIEHeH OKUCIICHUS
XUMUYECKUX JIEMEHTOB,

0 00paTUMOCTH, MO YHACTHUIO
KaTajauzaTopa). IK30- U
SHAOTEPMHUYECKUE PEAKIIUH,
TEPMOXHUMUYECKUE YPABHEHUS.
[lonsiTHE O CKOPOCTH XUMHYECKOU
peakuuu. [Torsitre 06 06paTUMBIX

¥ HEOOPATUMBIX XUMHYECKUX PEAKIIHSIX.
[loHsiITHE O TOMOTEHHBIX U T€TEPOr€HHBIX
peakusax. [lonsaTue o katanuse.
[loHsiITHE O XUMHUUYECKOM PABHOBECHH.
@aKTOpHI, BIUSIOIIUE HA CKOPOCTH
XUMHUYECKOU peaKkuy U MOJ0KEHUE
XUMHUYECKOTO pPaBHOBECHSI.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBICIT U3y4aeMbIX TTOHATHI
Y TIPUMCHSITH 3TH TIOHATHS TIPU ONTUCAaHUHT
CBOMCTB BEIICCTB M MIX IIPECBPAILICHU.
KnaccudunupoBaTs XMMUYECKUE
PEaKIMK 10 Pa3IMYHBIM MPU3HAKAM.
YcraHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PeaKIuy OT Pa3IuIHBIX
(bhakTOpOB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHMS XUMHUUCCKUX MTPEBPAIICHHM
B PA3JIMYHBIX YCIIOBHUSX.

OnpenensTh OKUCIUTEND U
BoccTaHoBuTesb B OBP.

CocTaBiATh 3JEKTPOHHBIN OanaHC
pEaKInu.

[Tpou3BOAUTH BEIYUCIICHHUS

10 XUMHYCCKUM YPaBHCHHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIU TPYIIIIC.

BricTpanBaTh pa3BEpHYTHIC TUCEMCHHBIC
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peakuuu, JIEKTPOHHBIN OanaHC
OKHCJIMTETbHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBi€eHUE YpaBHEHUMN
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX
PEaKLH C UCITOIB30BAHUEM METOAA
3JIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanne 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT BO3JICUCTBUS
pa3IMYHBIX (PaKTOPOB.

OMBITHI, WJUTFOCTPUPYIOITHE TTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
pa3JIoKEHUS, COCTUHEHUS ).
Buiuucnenus:

KOJIMUECTBA BEIIECTBA, 00bEMA U MACChI
pEeareHTOB WU IPOIYKTOB MO
YPaBHEHHUSIM XUMUYECKUX pEeaKIu

Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
MCIIOJIb30BATh U3YYEHHBIN TOHATUMHBIN
anmnapar Kypca XUMUHU

1.3

DNEKTpOAUTHYECKAs
JTUCCOIIHAIIHSL.
XuMUYeCcKue
peakuuu

B pacTBOpax

Teopust NEKTPOTUTHIECKOU
JTUCCOLMALINN. DIEKTPOJIUTHI U
HEAJIEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIMAIMU BEIIECTB

C Pa3NMYHBIMU BUJIAaMU XUMUYECKOU
cBs3u. Crenenp aucconuanuu. CuinbHbIe
U cia0ble 3JIEKTPOIUTHI.

Peakuuu nonHoro ooMeHa. Y cioBus

PackpbiBaTh CMBICT H3y4aeMbIX MIOHSATHH,
a TaK)K€ CMBICJI TEOPUU
AJIEKTPOJITMTHYECKOMN JUCCOIUALUH.
OOBACHATH MPUYHUHBI
3JIEKTPONPOBOIHOCTH BOJAHBIX pACTBOPOB
BEIIIECTB, pa3ndaTh cJiabble U CUIIbLHbBIC
3JIEKTPOJIUTHI.

CocTaByisiTh YPaBHEHUS JUCCOIUALINT
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Xumus. 8-9 knaccel (0a30BBI yPOBEHB)

IPOTEKAHUs peaKIMil HOHHOTO 0OMeEHa,
MOJTHBIE U COKPAIIEHHBIC HOHHBIE
ypaBHEHUA peakuuii. CBOKWCTBA KUCIIOT,
OCHOBAHMU U COJIEM B CBETE
peACTaBICHUN 00 DJIEKTPOIUTUUECKOM
nucconuanuu. KauecTBeHHbIE peakiuu
Ha UOoHbIL. [IoHSATHE O TUIPOIU3E COJEH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 31€KTPOIPOBOAHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JIACCOLIMALIUM KUCIIOT, IIEI0UeH

U coJieil (BO3MOKHO UCTIOJIb30BaHUE
BUJICOMATEPHAJIOB).

OnbITHI, WJUTIOCTPUPYIOITNE TPU3HAKU
MPOTEKAaHUsI PEeaKIuii HOHHOTO 0OMeHa
(oOpa3oBaHMe OcajiKa, BBIICICHHE Ta3a,
00pa3oBaHUE BOJIBI).

Pacnio3naBaHue HEOPraHMYECKUX
BEILIECTB C IOMOIIBIO KAU€CTBEHHBIX
pEaKIui Ha UOHBI.

JlabopamopHuiii onvim:

N3yuyeHne npu3HaKOB MPOTEKAHUS
peaKIuu HOHHOTr0 0OMeHa B pacTBOpax
AIIEKTPOUTOB (C 00pa30BaHUEM OCAJIKA,

BBIJICJICHHEM T'a3a, 00pa30BaHUEM BO/IbI).

IIpakmuuyeckas paboma:

KHCJIOT, IIEJI0YEH U COJICH, ITIOJHBIC U
COKpaniéHHbIC HOHHBIC YpPaBHEHUS
XUMHUYECKUX PeaKIMii HOHHOTO OOMEHa,
KpaTKUEe MOHHBIC YPaBHEHUS MPOCTHIX
PEaKLMU TUAPOIIA3a COJIEH.
XapakTepu3oBaTh 00IIHMEe XUMUUECKUE
CBOMCTBA BEIIECTB PA3JMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUU IIEKTPOJUTUIECKOU
JIUCCOLMALINM; TIOITBEPAKIATH CBOMCTBA
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
Petiath sxcriepuMeHTalbHBIE 33/1a4U

0 TEME.

[InaHupoBaTh U OCYIIECTBIIATH

Ha MPAKTHKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOTIOCHUS,
JIeJaTh BBIBOJBI M0 PE3YJIbTaTaM
AKCIEPUMEHTA NIPU IPOBEAECHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu Mpu
UCIIO0JIb30BaHUU XUMUYECKON MOCY bl U
000pya0BaHMUS.

[IpoBOANTH BEIYUCICHUS IO XUMHUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTH B COBMECTHOM padoTe
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Xumus. 8-9 knaccel (0a30BBI yPOBEHB)

Ne 1. Penienue skcriepuMeHTAIbHBIX
3aJ1a4 1o TeMe.

Buviyucnenus:

110 YPAaBHECHUSIM XUMUYECKUX peaKIui

B [Tape WM TPyMIIE.

BricTpauBaTh pa3BEpHYThIC IUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMALIMIO U3 yYeOHUKA U APYTUX
MCTOYHUKOB MH(POPMALIUU, B TOM YHUCIIE
HNuTepuera

Hroro no pazgeny

17

Pa3zgea 2. HemeTa/jibl 1 UX COeAUHEHUSA

2.1 | O6mas 4
XapaKTEePUCTUKA
XUMHUYECKUX
DJIEMEHTOB
VIIA-rpynsl.
I'anorenn:

OO6mas xapaKTepUCTHKA TAJIOTEHOB.
OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIC CTEIICHU OKUCIICHUS.
Crtpoenue u pusndyeckue CBONCTBA
IPOCTHIX BEUIECTB — raJIOTE€HOB.
XUMHYECKHE CBOKWCTBA HA IPUMEPE
xJiopa (B3aUMOJICUCTBUE C METAJNIAMH,
HEMETaJUIaMH, 111eJI0UaMu).
XnopoBogopon. ColisiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJyYCHUE,
npuMeHenue. JleicTBue xjiopa u
XJIOPOBOJIOPOJA HA OPraHW3M YEJIOBEKA.
Baxuenmue XJI0puabl U UX HAXO0XKICHUE
B IIPUPOJE.

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

OmnbITHI, OTpakaronue GU3NIeCKue u
XUMHYECKHE CBOWCTBA FAJIOTEHOB U UX
coeIMHEHUH (BO3MOXKHO UCTOJIb30BaHUE

OOBSCHATH 00IIIME 3AKOHOMEPHOCTHU

B UI3MEHEHUH CBOMCTB HEMETAIIJIOB U UX
COCJIMHEHUH B MpeJiesiax MajbIX
MEPHUOJIOB U TTIABHBIX MOATPYIII
[leproauyeckoit cucTeMbl XUMUYECKHUX
AJIIEMEHTOB C YYETOM CTPOSHHUS UX
aTOMOB.

XapakTepu3oBaTh PU3NYECKUE U
XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha MpUMepe XJIopa) U
CJIOKHBIX BEUIECTB (XJIOPOBOAOPOAA,
XJIOpHIa HATPHS), CIIOCOOBI UX
MOJIyYEHU s, IPUMEHEHUE U 3HAUCHHE

B IIPUPO/JIE U KU3HU YEIOBEKA.
OnpenensTe XJIOPUA-UOHBI B PACTBOPE.
[1nanupoBaTh U OCYIIECTBIATD

Ha MPAKTHKE XUMUYECKUE
AKCIIEPUMEHTBI, TPOBOAUTH HAOIIOICHMUS,
JIeJIaTh BBIBOIBI 110 PE3yJIbTaTaM
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Xumus. 8-9 knaccel (0a30BBI yPOBEHB)

BUJIEOMATEPHUAIIOB).

O3HakomileHHE ¢ 00pa3aMu XJIOpUI0B
(raJOTeHU10B).

JlabopamopHuiii onvim:

N3ydeHne cBOUCTB COISAHONU KUCIIOTHI.
[IpoBeneHre KaueCTBEHHBIX PEAKIIHI
Ha XJIOPUA-UOHBI.

IIpaxmuueckasa paboma

Ne 2: TTonyueHue ConsTHON KUCIIOTHI,
M3y4YEHHE €€ CBOWCTB.

Buiuucnenus:

M0 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJINH U3 PEareHTOB JIaH B U30bITKE

HKCTIIEPUMEHTA MPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paboT.

CrnenoBath npaBuiaaM 6€30macHOM
paboThl B TabopaTopuu

MIPU UCTIOJIb30BAHUM XUMUUYECKOM
MOCYJIbl U 000PY/0BaHUSI.

BricTpanBaTh pa3BEpHYThHIE MICEMEHHbBIC
U YCTHBIE OTBETHI C OMOPOH

Ha nHpoOpMaIKIo U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUATIOB, IPAMOTHO
VCIIOJIb30BATh U3YUYEHHBIN OHATUNHBIN
anmapar Kypca XuMuu

2.2

OO0mias
XapakTepUCTUKA
XUMHYECKHUX
DJIEMEHTOB
VIA-rpynmsl. Cepa
U €€ COCIMHECHUS

OO6m1as xapakTepHuCTUKa SJIEMEHTOB
VIA-rpynmsl. OcOO€HHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTENIEHU
OKHUCJICHUS.

Crtpoenue u pusndyeckue CBONCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U CEPBHL.
AnnoTpornHbie MOAU(GUKAIINT KUCIOPOIa
Y cepbl. XUMUYECKUE CBOMCTBA CEPBI.
CepoBoaopo, cTpoeHue, puzndeckue u
XUMHYECKHE CBOWCTBA.

Okcuzbl cepbl Kak IpeACTaBUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnas kuciorta, pu3nyeckue u
XUMHUYECKHE CBOMCTBA (00IIME KaK

OOBSCHATH 00IIIME 3aKOHOMEPHOCTHU

B UI3MEHEHHUH CBOMCTB DJIEMEHTOB
VIA-rpynsl ¥4 UX COEAMHEHUH C yUETOM
CTPOCHHMSI UX aTOMOB.
XapakTepu3oBaTh GU3UICCKUE U
XMMHUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTUHEHHUIN
(cepoBO1OPO/IA, OKCHIOB CEPHI, CEPHOI
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJTYYEHUS, MPUMEHEHNE U 3HAUCHUE

B IIPUPOJIC M )KU3HU YCITOBEKA.
OnpeaensaTs HAMMYKE CYTb()aT-HOHOB
B pacTBoOpeE.

OOBSACHATH CYITHOCTD IKOJIOTHUSCKUX
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peACTaBUTENS Kilacca KUCIIOT U
crienuduyeckne). XMuMHUIECKUE PEaKIIHH,
JIeXKaIIue B OCHOBE MPOMBIILJIEHHOTO
cnoco0a MoJy4yeHus: CEpHOU KUCIIOTHI.
[Ipumenenue. Conu cepHOM KUCIIOTHI,
KaueCTBEHHas peakilus Ha Cyab(aT-uoH.
Haxoxnenue cepsl 1 €€ COEqUHEHUIN

B IPUPOJIe. XUMHUUECKOE 3arpsI3HCHHE
OKpY’Karolien cpebl COSTMHEHUSIMU
cephl (KUCIIOTHBIE IO, 3arpsi3HEHUE
BO3JlyXa U BOJOEMOB), CLIOCOOBI €T0
PEAOTBPAIIICHHUS.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE ¢ 00pas3aMu cephl U €€
COCIMHEHUSMH (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
Ha6monenue nporecca oOyriavBaHus
caxapa noj JeMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
JlabopamopHhvie onvimoi:

N3yyeHne XMuMUYEeCKUX CBOMCTB
pa30aBIeHHON CEPHON KUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHOM PEaKIIMU Ha
cynb(aT-uoH U HAOIIOICHHUE MPpHU3HAKa
€€ MPOTECKAHUS

po0sieM, CBSI3aHHBIX C TepepadboTKON
COCMHEHUH CEPBI.

IInaHupoOBaTh M OCYIIECTBIATD

Ha NPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOJUTH HAOIIOACHUS,
JieaTh BBIBOJBI 110 pe3yJbTaTaM
DKCIIEPUMEHTA.

CnenoBatb npaBuiIaM 6€30MacHOM
paboThl B 1abopaTtopuu

IIPU UCTIOJIb30BAaHUU XUMUYECKON
MOCYJIbl U 000PY/I0BAHUS.

[Tpou3BOAUTH BHIYMCICHHUS

10 XUMUYECKUM YPABHEHUSM.
Hcrnonp30BaTh IPU BBIOJIHEHUU
y4eOHBIX 3aJJaHUN TEKCThI YUECOHHKA,
CIIPaBOYHBIE MaTEPHUAIbI
(ITeppouueckyro CUCTEMY XUMHYECKUX
anemenToB J1. 1. Menneneesa, Tabauity
PacTBOPUMOCTH KHCJIIOT, OCHOBaHUM U
CoJIEH B BOJE, JEKTPOXUMUYECKHUN P
HaIpsKEHUH METaIoB).

Hcnonp30BaTh MPU BBIIOJIHEHUU
y4eOHBIX 3aJlaHUi U B TIpOLIecCce
MCCJIEI0BATEIbCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOT0 COAECPKAHUS, CITPAaBOYHbIE
MaTtepuaibl, pecypcbl UHTEpHETA
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2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKUX
JJIEMEHTOB
VA-rpynmnsi.

Azot, pocdop u ux
COEIMHEHHUS

OO6m1as XxapakTEepUCTUKA SJIEMEHTOB
VA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTEIIEHU
OKHUCIICHUS.

A30T, pacnpocTpaHeHue B MPUPOJIE,
bu3UYeCKre U XUMUYECKUE CBOWCTRA.
Kpyrosopot azora B npupoze.
AMMMUaK, ero GU3NIECKUe U XUMUYECKHE
CBOMCTBa, MOJYYCHUE U IPUMEHCHHUE.
Conu aMMoHuUsI, UX (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE.
KauecTBeHHast peakiiusi Ha HOHBI
aMMOHHMSI.

A3OTHas KHCJIOTa, €€ MOoJTyueHue,
bu3nYeCKre 1 XUMUYECKUE CBOMCTBA
(oOmue Kak mpeacTaBUTeNs Kiacca
KHUCJIOT U CIICIIU(PUICCKHE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHUS B Ka4€CTBE MUHEPAJIbHBIX
ynoOpeHuid. XUMHUYECKOE 3arps3HCHHE
OKPY’KAIOIIEN CPEbI COCTMHECHUSMU
a30Ta (KUCIOTHBIE TOKIH, 3arPSI3HEHHE
BO3]1yXa, IOYBBI U BOJIOEMOB).
docdop, amnoTporHbie MOAUGUKAITTT
docdopa, hpu3nIecKre 1 XUMHICCKHC
cBoictBa. Okeun gocdopa (V) u
dbocdopnas kuciaoTa, GU3NIECKUE U

OOBICHATH 0011IHE 3aKOHOMEPHOCTH

B I3MEHEHHUH CBOICTB 3JIEMEHTOB
VA-rpynnsl v UX COEIMHEHUH C YYETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XHUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB
azorta u pocdopa u ux coeAMHEHUN
(amMmMmaka, coyieii aMMOHUS, A30THOM
KHCJIOTBI, HUTPATOB, okcuaa ¢pocdopa (V)
u ¢ochopHoi kucnoThl, pocdarTon),
CTIOCOOBI MX TOTYUYCHHUsI, IPUMEHEHHUE 1
3HA4YCHHE B MIPUPOJIC U )KU3HH YEIOBEKA.
OmnpenensiTe HOHBI aMMOHUS U (hocdat-
HOHBI B PACTBOPE.

OOBIICHATH CYITHOCTh SKOJIOTUYECKUX
po0ieM, CBSI3aHHBIX C HAXOXKIEHUEM
coeMHEHUH a3ota u Gocdopa

B OKpY>Karouen cpee.

[TnaHupoBaTh M OCYIIECTBIATH

Ha MPAKTUKE XUMHUECKHE
HKCHEPUMEHTHI, IPOBOIUTH HAOTIOACHHUS,
JIeJ1aTh BBIBOJIBI IO Pe3yJibTaTaM
HKCIEPUMEHTA MPU IPOBEACHUH
71a00paTOPHBIX OMBITOB U MPAKTHUECKOM
paboTHL.

CnenoBath npaBuiaaM 0€30macHOM
paboThI B 1ab0opaTopuu
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XUMHUYECKHUE CBOWCTBA, IOJIYYEHHUE.
Hcnonb3oBanue ¢pochaToB B KAUECTBE
MUHEPAIBbHBIX yI00OpEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomileHHe ¢ pU3ndecKuMu
cBoOMcTBamMu a3zota, pocdopa

1 UX COeIUHEHUM (BO3MOKHO
WCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJieHHE ¢ 00pa3aMu a30THBIX U
dbochopHBIX yT0OpEeHUIA.

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3y4YE€HUE CBOMCTB aMMHAKA.
BzaumonericTBre KOHIEHTPUPOBAHHOM
A30THOM KHCJIOTHI C MEJIbIO (BO3MOIKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
JlabopamopHhvie onvimoi:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUA
Ha MOH aMMoHuA U pocdar-noH, u
M3yYCHHUE MTPU3HAKOB UX MPOTECKAHMUS.
Ilpaxmuueckas paboma

Ne 3: Tlomyduenne aMmmuaka, n3ydeHue
€ro CBOWCTB.

Buiuucnenus:

110 YPaBHEHUSIM XUMHUYECKUX peaKIuid

MIPU UCIOJIb30BAHUH XUMHUECKOMN
NOCYZbl 1 000PYAOBaHUS.
[Tpon3BOUTH BHIUKCICHUS

0 XUMUYECKUM yYPaBHEHUSIM.
Hcrnonp30BaTh IPU BHITTOJIHEHUU
y4eOHBIX 3aJJaHUN TEKCThl YUeOHUKa,
CIIPaBOYHBIC MATEPUAIIBI
(MepUOUYECKYIO CUCTEMY XUMUUYECKUX
sanemenToB JI. 1. Menaeneena, Tabnuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUM U
COJICH B BOJIC, DJICKTPOXUMUUECKUHN DS
HaIpsKEHU METAIIOB)
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2.4

Oobwmas
XapaKTEPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB

IV A-rpynmnsi.
Yraepon u
KPEMHUU, U UX
COCMHEHUS

OO6m1as XxapakTEepUCTUKA SJIEMEHTOB
[VA-rpynnsl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTEIIEHU
OKHCJICHUS.

Yrnepon, alnoTpornHbie MoAU(pUKAIUY,
pacnpoCcTpaHeHUEe B IPUPOJIE,
bu3nYecKre 1 XUMUYECKUE CBONCTRA.
Ancopbuus. Kpyrosoport yriepoaa

B IIPUPO/IE.

Oxkcupsl yriaepoaa, ux GU3NIECKue u
XUMHYECKHE CBOWCTBA, JCHCTBUE

Ha YKUBBIE OPraHU3MBbI, TIOJIyYEHUE U
IPUMEHEHHE. JKOJIOTHUYECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIIOM
yrieposa (1V), runoresa riao6anbHOro
NOTEIUICHUS KJIIUMAaTa, TapHUKOBBIN

¢ dexr.

VYroiibHas KUCIIOTA U €€ COJHU, UX
dbu3nyueckre 1 XMMHYECKHE CBONCTBA,
MOJIyYEHHUE U IPUMEHEHUE.
KauecTBeHnHas peakiius Ha KapOOHaT-
nonbl. Mcnons3oBanue kapOoOHATOB

B OBITY, MEJIUIIMHE, IPOMBIILICHHOCTH U
CEJIbCKOM XO3SMCTBE.
[lepBoHayanbHbIE NOHITUS

00 OpPraHMYECKUX BEIIECTBAX KAK

0 COEJIMHEHMSIX yriiepoja (MeTaH, 3TaH,

OOBICHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOWCTB DJIEMEHTOB
IVA-rpynmnsl 1 UX COEAMHEHUN C YYETOM
CTPOEHHUS UX AaTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHE CBOMCTBA MTPOCTHIX BEILIECTB
YTJIE€pO1a U KPEMHHUS U UX COCTMHEHUIN
(OKCHIIOB yTaepo/a, yrojlbHONW KHCIOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHHUEBOM KHUCIIOThI, CUIIMKATOB),
CIOCOOBI UX MOJYyYEHHUS, IPUMEHEHUE U
3HAYEHUE B MIPUPOJIE U KU3HU YEJIOBEKA.
OOBSACHATH NPUYNHHO-CIIEICTBEHHYIO
CBsI3b: CTPOEHUE BEIIECTBA — CBOMCTBA
— IPUMEHEHHUE — HA TIPUMEpPax
COEJIMHEHUH yriIepoJa U KPEMHUS.
Omnpenenats kapOOHAT- U CUIIMKAT-HOHBI
B pacTBOpeE.

OOBSACHATH CYITHOCTH IKOJIOTUYECKUX
po0sieM, CBS3aHHBIX C HAXO0KICHUEM
YIJIEKUCIIOrO Ta3a B OKPY’KAIOIIEH Cpelie.
[ToaTBepxaaTh 0COOEHHOCTH COCTaBa
OpPraHNYECKUX BEIIECTB IPUMEPAMHU
IPOCTBIX COEAMHEHUI (METaH, 3TaH,
3TWIIEH, alleTUJIEH, 3TaHOJI, [NINLIEPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPraHMYECKUX COCTMHEHUH yIiaepoaa u
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Xumus. 8-9 knaccel (0a30BBI yPOBEHB)

STWIIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHH,
YKCyCHasi KUCJIOTA).

[IprpoaHbIe MCTOYHUKH YIIIEBOAOPOI0OB
(yromae, IpupoIHbIH ra3, HeTh),
IPOJYKTHI UX NepepaboTKu (OEH3HH),
UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOIOrMYECKH BaXKHBIX
BELIECTBAX: KUpax, OeKax, yriaeBoaax —
U UX POJIU B KU3HU YEJIOBEKa.
MarepuajibHOE €TMHCTBO OPTaHUYECKUX
Y HEOPraHMYECKUX COCTUHEHUM.
Kpemnuii, ero pusnyeckue u
XMMHUYECKUE CBOWCTBA, TOJIyYEHUE U
npuMmeHeHue. CoeTMHEHNs] KpEMHUS

B nipupoze. O6mue npecTaBieHus

06 oxcume kpemuus (V) u kpeMHHEBOM
KHCJIOTE.

CunmkaTsl, X UCTIOJIb30BAHKE B OBITY,
MEIULMHE, IPOMBIIIIEHHOCTH.
Baxuelme CTpOUTENbHbIE MATEPUAIIBL:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
xkene300eToH. [Ipobiaembr 6e30macHOTro
UCIIOJIb30BaHUS CTPOUTEIBHBIX
MaTEPHAJIOB B IOBCETHEBHON KU3HHU.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Mopaenu KpUCTAIIIMYECKUX PEIIETOK

OpPraHUYECKUX BEIIECTB.
OnuceiBaTh poJIb OCITKOB, KUPOB U
YIIEBOAOB B (DYHKIIMOHUPOBAHUH YKUBBIX
OpPraHU3MOB, COCTAB IMPUPOTHBIX
HMCTOYHUKOB YTJIEBOJOPOIOB, UX POIh

B OBITY U TTPOMBITIUICHHOCTH.

[TpOBOIUTE BHIUMCIICHUS TIO YPABHCHUSAM
XUMHYECKUX PEAKIIHH.

[TraHMpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMHYCCKUE
OKCIIEPUMEHTBI, TPOBOIUTH HAOJIOICHNS,
JIeaTh BBIBOJIBI 110 pe3yJIbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
paboT.

CrnenoBath npaBuaaM 6e€30macHOM
paboThI B TabopaTopuu

IIPU UCIIOJIb30BAaHUU XUMUYECKON
MOCYJIbl U 000PYAOBaHUS.

Hcnonb30BaTh IPH BBHITTOTHEHUH
y4eOHBIX 33aJIaHUN TEKCTHI yueOHUKa,
CIIPaBOYHBIE MaTEepUaIbI
(ITeproamyaeckyro cUCTEMY XUMHUYECKHAX
sanemenToB JI. . MenaeneeBa, Tabauily
pPacTBOPUMOCTH KHCITIOT, OCHOBaHUH U
COJIEN B BOJIE, JIIEKTPOXUMHUUECKHM P
HaIpPsHKEHUH METaIOB)
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| Xumust. 8-9 kmacchl (0a30BbIi YPOBEHB)

anmasa, rpadura, QysiepeHa.
O3HaKoOMIIEHHE C MPOLIECCOM aJICOpOLUU
PacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
IpOTUBOrasa.

O3HakoMJIEHHE C IPOAYKLIHEH
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomarepuainbl: cuinukaTHas
IPOMBIIIIEHHOCTH ).

Mopenu MOJIEKy OpraHuYeCKuX
BEIIECTB.

JlabopamopHuwiii onvim:

[Tonyuyenue, cobupanue, pacrio3HaBaHHUe
Y U3YYEHUE CBOMCTB YIJIEKUCIIOTO ra3a.
[IpoBeneHne KaYECTBEHHBIX PEAKIIUI

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3Yy4YEHUE MPU3HAKOB UX MPOTEKAHUSI.
IIpaxmuueckue pabomuwi:

Ne 4. Tlonnyyenue yrieKuciaoro rasa,
V3y4YECHHUE €0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaIbHBIX
3a7a4 1o Teme «BaxxHenme HeMeTaJIbl
U UX COCTHEHUS»

Buviuucnenua:

10 YPaBHEHUSIM XUMUUYECKUX PEeaKui

Hroro no pazneny

25
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Xumus. 8-9 knaccel (0a30BBI yPOBEHB)

Pa3nen 3. MeTajuibl 1 HX CoeANHCHUSA

3.1

OO1ue cBOMCTBA
METAJIOB

4

OO6m1as xapakTepUCTUKA XUMUUECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHUH UX
nonoxeHus B [lepuognueckont cucreme
XUMHUYECKUX JIEMEHTOB

J.1. MenzaeneeBa u CTpOCHUS aTOMOB.
Crtpoenue MeTaioB. Meraminnueckas
CBSI3b U METAJNTUYECKAst
KpUCTAJLINYECKasl PELIECTKA.
DIEKTPOXUMHUUYECKUI P HANIPSKEHUM
MeTaioB. dU3nueckue 1 XUMUUYECKUe
cBoiicTBa MeTajutoB. OOIIHE CIIOCOOBI
noyryyeHus MetauioB. [lonsaTue

0 KOpPpO3HH METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
Cnnasel (CTajab, YyTr'yH, TIOPaTIOMUHUMN,
OpoH3a) 1 UX IPUMEHECHHUE B OBITY U
MPOMBIIIJIEHHOCTH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OO0pasiel METAJIIOB U CIIIIABOB.
N3yueHue pe3yabTaToB KOPPO3UU
METaJI0B (BO3MOKHO UCIIOIB30BaHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimwi:
O3HakomJieHHEe ¢ o0pa3iaMu METAJIJIOB U
CILIaBOB, UX (PU3HMUECKUMHU CBOMCTBAMH.

PackpsbIBaTh CMBICH H3y4aEMBIX TOHATHN
Y IPUMEHSATH 9TU TTOHATUSI TIPU ONUCAHUU
CBONCTB BEIIECTB U UX NPEBPALLCHUM.
OOBsICHATH O0LIME 3aKOHOMEPHOCTH

B U3MEHECHHUH CBONCTB 3JIEMEHTOB-
METAJUIOB U UX COCIUHEHUHN C YUYETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu3oBaTh CTPOCHNE METAJIIOB,
oO1ue Pu3nIecKue U XUMUYECKUe
CBOMCTBA METAJIJIOB.

XapakTepu30BaTh OOIIUE CIIOCOOBI
MOJIYYEeHHS] METAIIJIOB.

OnuceiBaTh COCOOBI 3aITUTHI METAIIIOB
OT KOPPO3HUH.

CrnenmoBath npaBmiiamM 0€30MacHON
paboTHI B 1abOpaTOpuu MpHU
UCIOJIb30BaHMM XUMUYECKOHN TOCYbI U
000pya0BaHMUS.

[Ipou3BOAUTH BHIUKCIECHUS

[0 YPaBHEHUSIM XMMUUYECKUX PEAKIUH,
€CJIM OJIUH U3 PEareHTOB COJIEPHKUT
MIPUMECH.

VYyacTBOBaTH B COBMECTHOM paboTe

B [1ape WJIU TpyIIIIe.

Hcrnonp30BaTh P BHIMOJIHEHUT
y4eOHBIX 3aJlTaHUI TEKCThI yueOHUKa,
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Xumus. 8-9 knaccel (0a30BBI yPOBEHB)

Buviyucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEaKIIUH,
€CJIM OJMH U3 PEareHTOB COAECPKUT
MPUMECHU

CIIPaBOYHBIE MATEPHUAJIBI
(Ileproanueckyto CUCTEMY XUMUYECKUX
sanemeHToB [l. V1. MeHnneneesa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUU U
COJIEN B BOJIE, DJIEKTPOXUMHUUECKHUMN P
HaMpsHKEHUH METaILIIOB)

3.2

Baxueimue
METAJLIBI U UX
COEIMHEHUS

16

[[lenounbIe METAJIbI: MTOJOXKECHUE

B [leproanyeckoit cucreMe XuMUYECKUX
anemeHToB [[.1I. MeHneneeBa, cTpoeHuE
MX aTOMOB, HAXOXJICHUE B MPUPOJIE.
dOu3NUeCcKre U XUMHYECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kanusi). OKCHUbl
Y TUJPOKCHUABI HATPUS U KaJIUsl.
[IprMeHeHue METOUHBIX METAJIOB U UX
COEeIMHEHU.

[[{erouHO3EMENBHBIE METAIIBI MArHUN U
KaJbLMU: MOJI0)KEeHUE B [lepronnyeckon
CHCTEME XMMHYECKHUX DJIEMEHTOB

J.1. MenaeneeBa, CTpOCHUE UX aTOMOB,
HaXOXJICHUE B Npupojie. Pu3ndeckue u
XHMUYECKHUE CBOMCTBA MarHus 1
Kanblus. BaxxHelme coefMHEHUS
KaJIbIUs (OKCHI, TUIPOKCHUJI, COJIH).
JKEcTKOCTh BOJBI M CITOCOOBI €€
YCTpAHEHHS.

ANOMUHUN: TIOJIOKESHUE

B [lepuoanueckoil cucTeMe XUMHUYECKUX

OOBSCHATH 00IIIME 3AKOHOMEPHOCTHU

B U3BMEHEHUU CBOMCTB AJIEMEHTOB-
METAaJIJIOB M X COCIMHEHUH B IPyIINax

C Y4ETOM CTPOCHUS UX aTOMOB.
XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB
METaJJIOB U UX COEUHEHUN (OKCHUIOB,
THJIPOKCHUIOB, COJIEH), CITIOCOOBI X
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE

B [IPUPOJIE€ U KU3HU YEJIOBEKA.
VYcranaBnuBaTh NPUYUHHO-CIIEICTBEHHYIO
CBA3b: CTPOCHUE BEILIECTBA — CBOWCTBA
— MPUMEHEHHE — Ha IpUMEpax
M3y4yaeMbIX BeulecTB. Pacmno3HaBath ¢
MIOMOIIIbIO KAUECTBEHHBIX PEAKIUNA HOHBI
METAJIJIOB: MarHusl, KaJblUs, aTIOMUHUS,
uuHKa, xxenesa (II) u xenesa (11I), meau
(1.

JlokaspiBaTh aM(pOTEpHBIN XapaKTep
OKCHUJIOB ¥ TUIPOKCHUIOB AIIFOMUHUS U
[MHKA.
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Xumus. 8-9 knaccel (0a30BBI yPOBEHB)

anemeHTOB .. MenneneeBa, CTpoeHue
aToOMa, HaXOXKJICHUE B MPUPO/IE.
DOU3NYECKUE U XMMHUYECKHUE CBOMCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCHJIa U TUJIPOKCHUAA aTIOMUHUS.
Kenezo: nonoxenue B [lepuoanueckoi
CUCTEME XMMHYECKHX DJIEMEHTOB

.. MenpaeneeBa, CTpO€HUE aTOMa,
HaxoXJeHue B rpupojae. Gusnyeckue u
XUMHYECKHUE CBOMCTBA Kele3a. OKCHUIbI,
rUIpOKCH I U cosu kenesa (I1) u sxenesa
(ITT), ux coctaB, CBOMCTBA U MOJYYEHHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHS OKCHIA
KaJIbIMA U HATPHUs C BOJOU (BO3MOMXKHO
HCII0JIb30BAHUE BUICOMATEPUATIOB).
OxpanMBaHue IJIaMeHU HOHAMU HaTpus,
KaJIMS U KaJIblUsl (BO3MOYKHO
HCIIOJIb30BAHUE BUICOMATEPUAIIOB)
HccnenoBanue CBOMCTB KECTKOM BO/IBI.
[Ipouiecc ropeHus xemne3a B KUCI0POIe
(BO3MOKHO MCITOJIb30BAHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimwi:

[IpoBeneHre KaueCTBEHHBIX PEAKIIUM
Ha MOHBI (MarHusi, KaJbIus, aJIOMUHHUS,

IInaHupoBaTh U OCYILECTBIATD

Ha MPaKTUKE XUMHYECKHE
IKCMIEPUMEHTBI, IPOBOIUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI MO PE3yJIbTaTaM
IKCMIEPUMEHTA TPU IPOBEICHUH
71a00paTOPHBIX OMBITOB M MPAKTHYECKUX
paboT.

CrnenoBaTh paBmiiaM 0€30MacHON
paboTel B TabopaTopuu

NIPU UCTIOTH30BAHUH XUMHUUYECKOM
MOCYJIbI U 000PY/I0OBaHUS.

HpOI/I3BOI[I/ITL BBIYHCIICHUA
IO XUMHUYCCKHUM YPABHCHUAM.

YuyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIMU TPyIIIIE.

BricTpanBaTh pa3BEpHYThHIE MUCbMEHHbIE
Y YCTHBIE OTBETHI C OMIOPOM

Ha nHpopMaNKIo U3 yueOHUKa U
CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BATh U3YUYEHHBIN IOHSITUWHBIN
anmnapar Kypca XUMUU
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| Xumust. 8-9 kmacchl (0a30BbIi YPOBEHB)

nuHKa, xxenesa (1) u xenesa (1), menu
(1), orucanue MPU3HAKOB MX
MPOTEKAHMUS.

Hccnenosanrie aMm(poTepHbIX CBONCTB
TUAPOKCHUA ATFOMUHUS U TUIPOKCUIA
IIMHKA.

IIpaxmuueckue pabomui:

Ne 6. XKEcTKoCTh BOAEI 1 METOJIEI €€
YCTpaHEHHUS.

Ne 7. Pemienue skcriepruMeHTaIbHbIX
3a1a4 no teme «BakHeiie MeTauibl U
UX COCTMHEHUS.

Buviuucnenusa:

110 YPABHEHUSIM XUMHUYECKUX PEAKIIHIA,
€CJIM OJINH U3 PEareHTOB JIaH B U30BITKE
WJIN COZIEPKUT MTPUMECH;

MacCOBOM J0JIA BbIX0/1a TPOAYKTa
peakiuu

Uroro no pazgeny 20

Pa3znen 4. Xumus U OKpy:KawIIas cpeaa

4.1 | Xumusa u 3

OKpYy’Karoljasi cpeaa

BemecTBa n MaTepuralibl B TOBCEHEBHOM
’KM3HM 4uenoBeka. be3onacHoe
HCII0JIb30BAHUE BEIICCTB U XUMUYCCKUX
peaknuii B ObITy. [lepBas momors mpu
XUMHUYECKHUX 0KOTaX U OTPABJICHUSIX.
XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
cpennl (mpeaeapHas JomyCcTUMast

XapakTepu3oBaTh POJib XUMUHU

B Pa3JIMYHBIX cPepax AesITENbHOCTH
JIIO/IeH, OCHOBHBIC BEIIIECTBA U
MaTepuabl, IPUMEHSIEMbIE B )KU3HU
COBPEMEHHOTI'0 YEJIOBEKA.

OOBSCHATH yclIOBUS 0€30I1aCHOTO
MCII0JIb30BaHMS BEIIECTB U XUMUUYECKUX
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Xumusi. 8-9 knaccel (0a30BBIN YpOBEHB)

KOHIICHTpAIMs BeuecTB. Poib xumuu

B PEILLIEHUHU SKOJIOTHYECKUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenne oOpasioB MmaTepuaioB
(cTexJ10, CIIJIaBbl METAJIJIOB, MMOJTUMEPHBIE
MaTepHabl)

peakuuii B ObITY.

AHanu3MpoBaTh U KPUTUYECKU
OLICHMBATh UH(POPMALIMIO O BIUSIHUU
IPOMBIIIEHHOCTH, CEITLCKOT0 X0341CTBa,
TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKpY’KaroIlel Cpesl.

YMeTh 0Ka3bIBaTh MEPBYIO TOMOIIb

IPU XUMUYECKUX 0KOrax U OTPaBJICHUSX.
[TpuHuMaTh yyactue B 00CyX IACHUU
npo0IeM XUMUYECKON U IKOJIOTMYECKOM
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIUIO IO ITpodsieMe 1
npejiaraTb BO3MOXKHBIE TyTH €€
peleHus

Hroro no paznueny: 3
PeszepBHOE Bpems 3
OBILEE UMCJIO YACOB 68

I10 TTIPOI'PAMME
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