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®denepanbHas pabouasi mporpamma mno yueOHoMy mpeamery «Xumus» (0a30Bblid
ypoBeHb) (mpenmeTHass o00gacTh «ECTECTBEHHO-Hay4YHbIE MPEIMEThI») BKIIOYACT
MOSICHUTEINIBHYIO 3aMUCKY, COACPKaHUe 00yUYeHUs, TUTAHUPYEMbIE PE3yJIbTaThl OCBOCHUS
MIPOrpaMMBbl 110 XUMHUHU, TEMATHUYECKOE TUIAHUPOBAHUE.

[losicHuTeNnbHAsT 3amMUCKa OTpa)kaeT OOIMe I[EeJIM M 3aJa4d M3Y4YCHUs XUMUH,
XapaKTEPUCTUKY TCUXOJOTHUYECKUX MPEANOChUIOK K €€ H3YyYEeHHUIO O0yYaroluMHUCH,
MECTO B CTPYKTyp€ YYeOHOro IJlaHa, a TaKXe MOJAXOJbl K OTOOpY CcoJep KaHMs,
K OIPENICNICHUIO IJIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxanue oOy4YeHHUsT paCKpbhIBA€T COJEp)KaTeNbHbIE JIMHUHU, KOTOPBIE
npeaaratoTes Juisi 00s13aTeNbHOr0 U3y4YeHHsI B KaXK/IOM KJIacce Ha YPOBHE OCHOBHOIO
o01iero oOpa3oBaHusI.

[Inanupyemble pe3yiabTaTbl OCBOCHHS MPOTPAaMMbl 1O XUMHUU BKIHOYAIOT
JUYHOCTHBIC, METAaNpeJIMETHBIC Pe3yJbTaThl 3a BECh NEPUOJ OOyUYEHUs] HA YPOBHE
OCHOBHOTO 0011Iero 00pa3oBaHUs, a TaKKe MPEeIMETHbIE JTOCTHXKEHHS 00ydarolerocs
3a KaXbIi Toj1 00ydeHUsI.

HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma Mo XMMHHM Ha ypOBHE OCHOBHOT'O OOIIETr0 0OOpa30BaHMs COCTaBIEHA
Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHHMSI OCHOBHOW 00pa3oBaTenbHOMN
mporpaMMbl OCHOBHOTO o0Imiero oOpa3zoBanus, mnpenacraBieHHeix B ®I'OC 00O,
a Takke Ha OCHOBe (eaepanbHOM pabouell HporpaMMbl BOCHUTAHUS M C Y4ETOM
KOHIENIMN TMpenojaBaHusl ydeOHOTro mpeameTa «XUMHS» B 00pa30BaTeNbHBIX
opranuzanusax Poccuiickon denepanuu.

[Iporpamma mo xumuM paspaboTaHa ¢ IEIbI0 OKa3aHUS METOAMYECKOU MOMOIIH
YUUTENIO B CO3/IaHNU paboyeil mporpaMMbl IO y4€OHOMY MPEIMETY.

[Iporpamma mo xumuu 1a€T MpeJCTaBICHHUE O MEIAX, OOIeH CTpaTeruu 00yUYeHus,
BOCIIUTAHUS W  DPa3BUTUS OOYydYAIOIIMUXCSA CpPEACTBAMU  y4eOHOTO  TpeaMmeTa,
YCTaHaBIIMBAaE€T  00s3aTeIbHOE  MPEIMETHOE  COAEpKaHue,  IpeAyCMaTpUBAET
pacrpeeneHue ero no KiaccaM U CTpPYKTYPUPOBAHHUE T10 pa3eiaM U TeMaM MporpaMMbl
[0 XWMHH, OIpEeAeisieT KOJIMYECTBEHHbIE W KAUYECTBEHHBIE XapaKTEPHUCTUKU
COJIEpKaHMs, PEKOMEHIYEMYIO IOCJIEeA0BaTEIbHOCTh HU3YUYEHUS] XUMHU C Y4ETOM
MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€il, JOTMKM y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW O0O0yYaronuxcsi, OIpeaenseT BO3MOXKHOCTH TpenMeTa
JUTSL peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
MporpaMMbl Ha YpPOBHE OCHOBHOIO OOIEero oOpa3oBaHMs, a Takxke TpeOOBaHMI
K pe3yibTaraM OOy4eHHUsl XMMHUU Ha YpOBHE €€l M3ydeHUsl MpeaMeTa U OCHOBHBIX
BHJIOB y4€OHO-TIO3HABATEILHOMN JACATEIBHOCTH 00YYaAIOIIErocs M0 OCBOCHHIO YIEOHOTO
COJIepXKaHusl.
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3HaHUE XUMHHM CIYKUT OCHOBOM 1Jii  (OpPMUPOBAHUS  MHUPOBO33PECHUS
oOyyJarolerocsi, €ro MnpeJaCcTaBICHU 0 MaTEepUAIbHOM €AMHCTBE MHUpPA, BAXHYIO POJIb
urpatoT GopMUpyeMble XHUMHEH TMPENCTAaBICHUS O B3aMMOIIPEBPAILCHUSIX SHEPrUU
1 00 DHBOJIONMM BEIIECTB B TMPHUPOJIC, O MyTAX PEHICHUS TI00AIbHBIX MPOOIEeM
YCTOMYUBOIO pAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOW, HHEPreTUYECKOM, NUIIECBOU
1 9KOJIOTUYECKO# 6€30MacHOCTH, MPo0JIeM 3paBOOXPaHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peain3allii BO3MOXKHOCTEH ISl caMOpa3BUTUS U (HOPMUPOBAHUS
KyJIbTYpPbl TUYHOCTH, €€ 001Iel U PYyHKIIMOHATLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaromuxcs,  HABBIKOB WX  CaMOCTOSITEIbHOM  y4eOHOM  JesTeIhbHOCTH,
OKCIEPUMEHTAIBHBIX W HCCJIEJAOBATEICKUX  YMEHHM,  HEOOXOJUMBIX  Kak
B MTOBCEIHEBHOM KU3HH, TaK U B MPOGHECCHOHATBHOU IESATEIHLHOCTH;

3HAKOMHUT CO CIIEIU(PUKON HAYIHOTO MBIIIIJICHHUS, 3aKJIaIbIBAET OCHOBHI 1IEJIOCTHOTO
B3MISiJa HA €JUHCTBO MPUPOABI M YEIOBEKA, SBISIETCA OTBETCTBEHHBIM ATAllOM
B (hOpMUPOBAHHUH €CTECTBEHHOHAYYHON I'PAaMOTHOCTH 00 yJarONIUXCS;

crocoOCTByeT (hOPMUPOBAHUIO IIECHHOCTHOTO OTHOIIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPUPOJIEC, K YEJTOBEKY, BHOCUT CBOW BKJIAJ[ B KOJOTHYECKOE O0Opa3oBaHUE
00yJaronuxcsi.

JlanHble HampaBieHUST B OOyYEHMM XHUMHUHU OOECHEUYMBAIOTCA CIEIUPUKON
coJiep KaHus yueOHOTO TIPEeIMETa, KOTOPBIN SIBJISIETCS MEJaroruyecky aganTHPOBaHHBIM
oTpakeHHUeM 0a30BOM HAYKM XMMUU Ha ONPENeNIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIEro o0Opa3oBaHHs OPHEHTHPOBAH
Ha OCBOCHHME OOYYAIOIIMMHCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATUH XUMHUHU, OCHOB
HEOPraHMYECKON XMMHUHU U HEKOTOPBIX OTAECIbHBIX 3HAUMMBIX MOHATHI OPraHUYECKOM
XUMUHU.

CtpykTypa coaepkaHus MpOrpaMMbl MO XUMHUU CPOPMUpPOBaHA Ha OCHOBE
CHUCTEMHOI0 MoJxo0/a K €€ uzydeHuro. ComepkaHue CKIabIBA€TCS U3 CUCTEMbI TOHATHIM
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUA O XMMUYECKOM PEAKLIHH.
O6e 5Tu cHCTeMBl CTPYKTYpPHO OPTraHW30BaHBI IO MPUHIUIY IMOCIEI0BATEIHLHOTO
Pa3BUTHS 3HAHHUM HA OCHOBE TEOPETUUYECKUX ITPEACTABICHUN PA3HOTO YPOBHS:

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

[Tepunonnueckoro 3akona /[.1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHU;

YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

MPEICTaBICHUN 00 AIIEKTPOIIMTUYECKON JMCCOIMAIINH BEIECTB B PACTBOPAX.

TeopeTnueckre 3HaHHUS PAaCCMATPUBAOTCS HA OCHOBE AMITUPUYECKU MTOTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY,
BBITIOJIHSSL (PYHKUMM OOBSICHEHHWS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W
BO3MOXHOCTEN MPAKTUYECKOTO PUMEHEHUS U TIOJIYYEHHS U3y4aeMBbIX BEILIECTB.
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OcBoeHue mporpamMmsl MO0 XUMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS
O XUMHYECKOW COCTaBJIAIOLICHM HAy4YHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOH
MPUPOABI, HEHHOCTHOIO OTHOLIEHUSI K HAYYHOMY 3HAHUIO U METO/IaM MO3HAHUs B HayKe.
N3yuyeHue XuMuu NPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3yYEHHBIX YUYEeOHBIX
npeamMeToB: «OKpyxkamuil Mup», «buonorus. 5—7 knacce» n «duznka. 7 Kiaacey.

[Ipy M3y4eHUH XUMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOU
HAayKd Kak OOJIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTUUECKOW AesATENbHOCTU
YelloBeKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOHM KyJNbTYphl. 3ajadya y4eOHOIo
npelMeTa COCTOMT B (DOPMUPOBAHUM CHCTEMbl XMMUYECKUX 3HAHUN — Ba)KHEUIIUX
(akTOB, MOHATUN, 3aKOHOB U TEOPETHUECKUX MOJIOKEHHH, JOCTYMHBIX 0000LIEHUMN
MHUPOBO33PEHUYECKOr0 XapakTepa, si3blka HayKd, B MPUOOIIEHUMH K HAyYHBIM METOJaM
NO3HAHUS TpPU H3YYEHUU BEUIECTB M XHMUUYECKHX peakuuil, B (HOPMUPOBAHUU
U Pa3BUTUM TNO3HABATEIbHBIX YMEHHMH M HUX MPUMEHEHUU B y4eOHO-TIO3HABaTEIbHOM
U y4eOHO-HCCIIeIOBATENILCKON  JESATENbHOCTH, OCBOEHUU TMpaBUi  0€30MacCHOTO
oOpallieHus ¢ BEIIeCTBAaMHU B TOBCEHEBHOM JKU3HM.

[Ipy wu3ydyeHHMM XMMHHM Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs Ba)KHOE
3HaYeHUE MPUOOPENIH TaKHUe 11U, KaK:

dbopmMupoBaHue WUHTEJUIEKTYaJIbHO pa3BUTON JMYHOCTH, rOTOBOM
K €aM0o0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHUIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

HAIPABJICHHOCTh OOYYEeHHUS Ha CHCTEMAaTHYeCKOe NPUOOIIEHHE OOyYarolInuxcs
K CaMOCTOSITEJIbHOM I03HABATEJIbHOW AEATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUS,
(GbOpMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEH K XUMHUH;

obOecrieueHre yCIOBUM, CIIOCOOCTBYIOIMMX MPUOOPETCHUIO 00YUYaIOIITUMHUCS OIbITa
pa3HoOOpa3HOW JIESITENIbHOCTH, TMO3HAaHWUA W CaMOMO3HAHUS, KIIOYEBHIX HABHIKOB
(KITHOUEBBIX KOMIIETEHIIUI ), UMEIOIIUX YHUBEPCAJIBbHOE 3HAYCHUE VISl Pa3JIMYHBIX BUIOB
NEeSATEIbHOCTH;

dbopmupoBanue oOmiel (QyHKIIMOHATBLHON M €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH,
B TOM YHCJI€ YMEHUN OOBSACHAThH U OLIEHUBATH SIBJICHHSI OKPY’KAIOILET0 MUPA, UCTIOIb3Ys
3HAHUS U ONBIT, MOJYYEHHbIE MPU U3YYEHUH XUMHUH, MPUMEHSATh UX IPU PELICHHUU
npo6JieM B TOBCEIHEBHOM KU3HU U TPYIOBOH 1€ATEIbHOCTH;

GopmupoBaHue y O0O0y4arOImMXCS TI'yMaHUCTUYECKMX OTHOIICHWM, MOHUMAaHMS
[EHHOCTH XUMHUYECKUX 3HAHUWA 7 BBIPAOOTKH HKOJOTUYECKU IIEJIECO00pa3HOro
MOBEACHUS B OBITY U TPYZAOBOU AEATENBHOCTU B LIETSAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KAIOWIEH MPUPOJHON CPEbI;

pa3BUTHE MOTHBAaMM K OOYYEHHIO, CIIOCOOHOCTEM K  CaMOKOHTPOJIIO
Y CAMOBOCIHMTAHUIO HA OCHOBE YCBOEHUS 00IIEUETI0BEUECKUX IEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BbIOOpY PO UJIS U HAMPABIEHHOCTH JAJIbHENIIEro 00yUYeHHs.

OO6miee yumciao dYacoB JIsd HW3ydeHHs xumuu, — 136 dacoB: B 8 kiacce — 68
yacoB (2 yaca B Heziento), B 9 knacce — 68 yacoB (2 yaca B HEJENIO).
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JIist KaXKJ10T0 Kiacca NpeayCMOTPEHO Pe3epBHOE yUeOHOE BpEMsi, KOTOPOE MOKET
OBITh HCIIOJB30BAHO YYACTHUKAMH 00pa30BaTEIbHOTO MpoLecca B LHENsAX ((OpMUpOBaAHUS
BapUaTUBHOM COCTABIAIOIIEH COolepKaHUsI KOHKPETHOM paboueil mporpaMmsl. [Ipu 3ToM
oOs3aTenbHasi (MHBApUaHTHAsl) YacTh COJEpPKAHMS TpeAMeTa, YCTaHOBJICHHAs
MpUMepHON pabouel mporpamMmoil, 1 BpeMsi, OTBOJIUMOE Ha €€ U3y4eHUE, JOJKHBI OBbITh
COXPAaHEHBI MTOJTHOCTHIO.
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COIAEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHayaIbHbIe XUMHYECKHUE IOHATHUS

[Ipenmer xumun. Ponp XuMHUu B )KU3HU YE€JI0BEKA. XUMHUS B CUCTEME HayK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BELIECTB. ArperaTHoe coCTosiHue BeuecTB. [loHsaTHe
0 MeToJlax TMo3HaHWs B xuMuu. YucTteie BemiectBa U cMmecu. CrnocoObl paszziesneHus
cMece.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHThI. CUMBOJIbI XUMUUYECKHUX IJIEMEHTOB.
ITpocThie U COXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BameHTHOCTP aTOMOB XMMHYECKHX JJEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHas aToMHas Macca. OTHOCHTENbHas
MOJIEKYJIsIpHas macca. MaccoBas 10JIs1 XUMUYECKOTO JIEMEHTA B COCIMHEHUH.

KomnuectBo Bemecta. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI
U 4YHuCJa CTPYKTYpPHBIX €IMHHI] BemiecTBa. Pacuérel mo QopMmynaM XHMHYECKUX
COECIUHCHUH.

OU3NYECKUE U XUMUYECKHUE SIBIICHUSI. XUMHUYECKash peakius U €€ Mpu3Haku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccudukanus XUMHYECKUX
peakiui (CoeNMHEHUs, Pa3IoKEHUs, 3aMeIIeHHs, OOMEHa).

Xumuueckuti sKCnepumenm:

3HAKOMCTBO C XHUMHUYECKOH TMOCYy[0il, mpaBuiamMu paboThl B JabopaTopuu u
npuéMamMu o0palleHuss ¢ JTa0OpaTOPHBIM O0OpYIOBAaHUEM, H3y4YEHHWE M OIHUCAHUE
(bU3UIECKUX CBOMCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB, HAOIIOCHHE (PU3UICCKUX
(u1aBneHue BOCKa, TasHUE JIbJla, pACTUPAHUE caxapa B CTYNKE, KUIIEHHE U KOHAEHCALUS
BOABbI) W XUMHYECKHX (TOpEHUE CBE€UYM, IMPOKAJIMBAHHE MEJIHOM IPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHUCIIOTOW) SIBICHWM, HAOJIOMCHHE M OINHMCAHUE IPU3HAKOB
NPOTEKAHUS XUMHYECKUX peakuuil (pas3iokeHue caxapa, B3aUMOJCUCTBHUE CEPHOM
KHUCJIOTBI C XJopuaoM Oapus, pasnoxeHue ruapokcuga menu (II) mpu HarpeBaHuw,
B3aMMO/JICHCTBHE Kelne3a ¢ pacTBopoM coiu Menu (II), mzyuenune cnoco6oB pazaenecHus
cMecedd (c TIOMOIBI0O MarHuTa, (UIBTPOBaHHWE, BHIIAPUBAHUE, IUCTUIUIALINS,
xpomaTorpadus), TPOBEICHUE OYUCTKU MOBAPEHHOW COJM, HAOIIOJEHUE W OMHCAHHUE
pe3yJIbTaTOB IPOBEICHUS ONBITA, WUIKOCTPUPYIOLIETO 3aKOH COXPAaHECHHUS MAaccChl,
CO3JIJaHHUE€ MOJIeNIeld MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHeiue npeacTaBuTe M HEOPraHUYECKUX BeleCTB

Boznyx —cmeck razos. Coctas Bo3ayxa. Kucioposa — 3;eMeHT 1 TpOCTOE BELECTBO.
Haxoxnenue kucimopoma B mpupoje, GU3NUEeCKHe W XUMUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunpl. I[lpumenenne xkuciopona. CrnocoObl MOMYYEHHUS] KUCIOPOJa
B JlabopaTopur U HOpoMbllUieHHOCTH. KpyroBopoT kucimopona B mpuponae. O30H —
aJuIo0TpoIHas MOAU(DUKALIUS KUCTOPO/Ia.
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TemnoBoil 3P(HEeKT XUMUYECKOH pPEaKUuu, TEPMOXMMHYECKUE YpPaBHEHMs, 3K30-
U DHIOTEPMHUYECKHE pEaKUHWH. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHHE BO3yXa,
YCWIEHHE MAPHUKOBOIO 3 Pekra, pazpyluieHue 030HOBOIO CIIOSL.

Bogopon — smeMmeHT m mpocrtoe BemecTBo. HaxoxkzaeHue Bomopoaa B HPUPOLE,
¢usznueckre U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI nomydeHus. Kucmorsl u
COJIN.

MoutsipHblilt 00bEM ra3oB. PacuéThl 10 XUMUYECKUM YPAaBHEHUSM.

dusnyeckue cBoMcTBa BoAbl. Bona kak pactBopurens. PactBopsl. HackleHHble U
HEHACBIIEHHBIE PACTBOPBL. PacTBOpMMOCTH BelecTB B Bojie. MaccoBas 107151 BEIECTBA
B pacTBOope. XMMHUYECKUE CBOMCTBA BOAbl. OcHOBaHusA. Ponb pacTBOpOB B Npupone u
B J)KU3HU YesioBeka. KpyroBopot BojbI B IpUpoe. 3arpsA3HEeHne NpUpOoaHbIX Bod. OxpaHa
Y OYMCTKa MPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coenuHenuid. Oxcuabl.  Knaccudukanms
OKCHJIOB: coJjieoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIL) U
HecoseoOpasyromue. Homenknatypa okcuaoB. dusnueckue M XMMUYECKHUE CBOMCTBA
okcu0B. [lonyuyeHne oKCUaOB.

OcnoBanusi. Knaccudukanuss oCHOBaHMIA: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. DOU3NYECKHE M XHMHUYECKHE CBOWCTBA OCHOBAHUM.
[Tomydyenue oCHOBaHU.

Kucnorel. Knaccudukamus xuciaor. Homenknatypa xucior. dusumyeckue u
XUMHUUYECKHE CBOMCTBA KUCIOT. Psax aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coseidl. Pu3MYecKue M XUMHUYECKHE CBOMCTBA COJIEH.
[Tomyuenue comnen.

I'eneTnueckas CB3b MEXY KJIIACCAMHU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuti sKcnepumenm:

KaueCTBEHHOE OIPENIEICHUE COJEpkKaHUg KUCIOpoAa B BO3AYyXe, IOJIY4YEHHUE,
coOupaHue, pacro3HaBaHUE W HU3YYEHHWE CBOWCTB KHUCJIOpOAa, HAOI0aeHNE
B3aMMOJICHCTBUS BEUIECTB C KUCIOPOJAOM M YCIOBHUS BOZHMKHOBEHUSI M MPEKpPAIICHUS
ropeHusi (Tokapa), O3HaKOMJIGHHE C 00pasllaMu OKCHJIOB M ONMUCAHUE WX CBOWCTB,
MoJiyyeHue, coOMpaHHe, paclo3HaBaHUE M H3YyYEHHE CBOWCTB BOJIOpOJa (TOpeHue),
B3aumojieiictBue Bojopoaa ¢ okcugoM Meau (II) (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPUAIIOB), HAOJTFOJICHIE 00PA3IIOB BEMIECTB KOJUIESCTBOM 1 MOJIb, HCCIICI0BAHHUE
O0COOEHHOCTEW PACTBOPEHHUS BEUIECTB C PA3IMYHON PAaCTBOPUMOCTHIO, MPUTOTOBICHUE
PacTBOPOB € ONPEACIEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, B3AUMOJICHCTBUE
BOJAbl C MeTajulaMu (HaTpueM ©  KajibliieM) (BO3MOXKHO  HMCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCCIEAOBaHNE OOPa3lOB HEOPTraHWYECKUX BEIIECTB Pa3INIHBIX
KJIaCCOB, HAOJI0/ICHNE U3MEHEHHS OKPACKU MHAMKATOPOB B pACTBOPAaX KUCJIOT U IIEJI0YEH,
u3ydeHne B3ammojercTBus okcuaa menu (I1) ¢ pacTBopoM cepHOH KHCIIOTBI, KACIOT
C MeTaUlaMH, PEAKIUN HEWTpan3aluu, IOJIYy4YEeHHUE HEPACTBOPHMBIX OCHOBAHMHIA,
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BBITECHEHUE OJHOI'0 METAJUIA APYTUM U3 PACTBOPA COJIU, PEIIEHUE IKCIIEPUMEHTAIBHBIX
3a71a4 1o teMe «BakHenImne Ki1acChl HEOPraHUYECKUX COCTUHEHUI.

Hepuoagnueckuit 3akon u Ilepumoamyeckasi cucreMa XUMHYECKHX 3JIEMEHTOB
A.N. MengeaeeBa. CtpoeHue aToMoB. XHMHYECKass CBsA3b. OKHCIMTEIBHO-
BOCCTAHOBUTEJIbHbIE PeAKIUN

[lepBble MONMBITKU KJIacCU(BUKAIIUU XUMUYECKUX 3JIeMeHTOB. [loHsATHE O Tpymmax
CXOJTHBIX JIEMEHTOB (ILIETOYHBIC U IIETOYHO3EMENIbHbIE METAJLIbI, TAJIOT€HbI, HHEPTHBIC
ra3bl). DJIEMEHThI, KOTOpbIe 00pa3yIOT aM(POTEPHBIE OKCHUJIBI U TUPOKCHUIBI.

Ilepuonnueckuit 3akoH. llepuogmueckas cucremMa XUMHYECKHX DJIEMEHTOB
J.1. MenneneeBa. Koporkonepuoanas u jyimHHOTIEpHoaHast Gopmbl [lepuoanueckoit
cucteMbl xumuueckux aneMmeHToB .. Menpneneesa. Ilepronasl u rpynnsl. @u3zndeckui
CMBICJI TOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOJIa U TPYIIIBI HJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombsl. OneKTpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 xuMuyeckux 3eMeHToB [lepuoauyeckoit
cucrembl JI.MI. MenaeneeBa. XapaKTE€pUCTHKA XUMHUYECKOTO »JJIEMEHTa IO €ro
nonoxeHuto B llepuonnueckon cucreme [[.1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMS paauyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METALTUYECKUX U HEMETAINIMUYECKUX CBOUCTB IO TPYINaM U NEPUOaM.

3nauenue Ilepuogmueckoro 3akoHa u Ilepmoanveckoil CHUCTEMBI XUMHUYECKHUX
AJIEMEHTOB ISl pa3BUTHUS Hayku U npakTuku. J[.J1. MenaeneeB — yu€HbIN U IpakIaHHH.
Xumuueckass  cBsi3b. KoBaseHTHass (MOJsipHas W HEMOJSIpHAasi)  CBA3b.

QHGKTPOOTPI/IIIaTGJILHOCTL XUMHYECKUX JIeMeHTOB. MoOHHAas CBS3b.
Crenenb oxuciieHus. OKHUCIMTEIHbHOBOCCTAHOBHTEIIHLHBIC pPCaKuunm. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUS. OKHCIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckuti Ikcnepumenm:

U3y4eHHE OO0pa3oB BEHIECTB METAJIOB W HEMETAIOB, B3aMMOJEHCTBUE
TUAPOKCHAA LHMHKA C pPacTBOpaMy KHUCJIOT M WIEJI0YEH, IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIUil (TOpeHue,
peaKIu pa3jaoKeHUs, COEAUHEHNUSA).

Meoicnpeomemnvle céa3u

Peanuzaiuss MeXNpeaMETHBIX CBs3€d MpU M3YYEHUM XUMHUM B 8§ Kiacce
OCYIIECTBIIICTCS Yepe3 UCIOIB30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX MTOHSATHMA, TaK
W TIOHSATHM, SBISIFOIIMXCS CUCTEMHBIMU JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO01mue eCTeCTBeHHOHAYUYHBIE TIOHATHS: HAYYHBIN (akT, TUIIOTE3a, TCOPHUS, 3aKOH,
aHaJgu3, CHHTE3, KIacCU(PUKAIUA, IEePUOAUIHOCTh, HAONIOACHUE, JKCICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MOJEIb, SIBIICHHUE.

du3nKa: Marepus, aToM, BJCKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHW], H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYyJIa, DJCKTPUUYECKUN 3aps, BEIIECTBO, TEI0, OO0BEM,
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arperaTHoe COCTOSIHHE BEUIECTBA, Ta3, (M3MUYECKUE BETUUYUHBI, SIUHHIIBI U3MEpPEHUS,
KOCMOC, TUTaHEeTHI, 3BE371b1, CONHIIE.

buonorus: poTocunTes, Apixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpPAbl, TOPHbIE MOPOJbI, IMOJE3HBIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYeCKasi peaKkIus

Ilepuonnueckuit 3akoH. llepuogmueckas cucremMa XUMHYECKHX DJJIEMEHTOB
JA.N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HU3MEHEHUU CBOWCTB
XUMHUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KM, KadbLHUS U UX COCAUHECHUU
B COOTBETCTBHUU C MOJIOKEHUEM JIEMEHTOB B llepnoanueckoil cucTeMe U CTPOEHUEM HX
aTOMOB.

Ctpoenue BemecTBa: BUAbl XUMUUECKON CBA3U. TUIBI KPUCTALIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOW pEmETKM W BUIA
XUMHUYECKOU CBSI3H.

Knaccudpukanys u HOMEHKJIATypa HEOPTraHWYECKHX BEIIECTB. XUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX COEMHEHUH,
TE€HETUYECKAs CBA3b HEOPTAHMYECKHUX BEILIECTB.

Knaccudukamus  XMMUYECKMX  peaklui MO  pa3Iu4yHbIM  [PU3HAKAM
(Mo 4YMcny U COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEMIOBOMY 3(PQeKTy,
0 M3MEHEHUIO CTENEHEW OKUCIEHUS XUMHUYECKHUX DJIEMEHTOB, MO OO0paTHUMOCTH,
0 YYacTHUIO KaTaiu3aropa). JK30- U SHJIOTEPMUYECKHE PEAKLIHH, TEPMOXUMHYECKUE
YpaBHEHUS.

[TonsiTHe 0 CKOpOCTH XUMHUYECKOW peaknuu. I[loHATHE 00 O0O0paTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX W TE€TEPOTCHHBIX
peakuusix. Ilomstne o karanmmse. [loHsATHE O  XMMHUYECKOM  PaBHOBECHM.
@aKTOphl, BIUSAIOIIME HA CKOPOCTh XUMHUYECKON PEAKUUU U ITOJ0KEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuu, AIEKTPOHHBIN OanmaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHHEe YPaBHEHHN OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIIUH C UCIIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 3NIEKTPOIUTUUECKON AUCCOIMALMHU. ODJIEKTPOJUTHI M HEIIEKTPOIUTHI.
Katnonsl, anmoHbl. MexaHu3sM AucconManyyd BEUIECTB C PA3JWYHBIMH  BUAAMH
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOJIUTHI.

Peakuyu noHHOro oOOMeHa. YCIOBHUS MPOTEKAHUS PEAKIUA HOHHOrO OOMEHa,
MOJIHBIE U COKpAIEHHBIE NOHHBIC YpaBHEHUS peakunil. CBOMCTBA KUCIIOT, OCHOBAaHUN U
CoJIe B CBETE MpEACTAaBICHUN 00 3JIEKTPOIUTHUYECKOU aucconuannu. KayecTBeHHBIE
peakuuu Ha MOHBL. [IoHATHE O TUAPOIIN3E COTEH.

10
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Xumuyeckuil IKCHepUMeHm.:

O3HAKOMJICHHE C MOJCISAMH KPHUCTAUTMYCCKUX PEIIETOK HEOPTaHWYSCKUX
BEILIECTB — METAJUIOB M HEMETAUIOB (rpaduta U aamasa), CI0XKHBIX BEUIECTB (XJIOpHUIa
HATpPHsI), UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIUU OT BO3JICHCTBHS
pa3nuuHBIX (HAaKTOPOB, HCCIEIOBAHUE DSJIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB,
mporecca AUCCOIMAMKA KUCIIOT, MEI0Ye W Cojeil (BO3MOXKHO HCIOJIB30BaHUE BUIEO
MaTepHaioB), TPOBEICHHUE OIBITOB, WILTIOCTPUPYIOIMKUX MTPU3HAKHM TPOTEKAHUS PEaKITHA
MOHHOTO 0OMeHa (oOpa3oBaHUE Ocajika, BbIJEICHUE ra3a, 00pa30BaHKUE BOIbI), OIBITOB,
WLTIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIIHbHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (TopeHue,
peakiuu PAa3NOKEHUsS, COCIUHEHHUS), PACIIO3HABAaHUE HEOPTAaHMYECKUX BEIIECTB
C TIOMOIIBIO0 KaYeCTBEHHBIX PEaKIIMil Ha HOHBI, PEIIEHNE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTaibl 1 X cOeIMHEHUS

O61mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOCHUSI ATOMOB, XapaKTEPHbIE
creneHu okuciienus. CtpoeHue u pu3nueckrue CBOMCTBA MPOCTHIX BEIIECTB — rajJOTCHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuMepe XJiopa (B3aUMOJICUCTBHE C METaJUIaMH,
HeMeTaiaMu, ienoyamu). XsopoBogopoa. ColisiHasi KUCIO0Ta, XMMHYECKHE CBOMCTBA,
noJjiyueHue, npuMeHeHue. JleficTBue xjgopa U XJIOpOBOJOPOJA Ha OPTaHU3M YeJIOBEKa.
Baxxneiime XJIopuabsl 1 X HaX0XKJICHUE B IPUPOJIC.

O61mas xapakrepuctuka 351eMeHToB VIA-rpytnbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOpOAa U Cephbl. AJUIOTPOINHbIE MOAMGUKAIMK KUCIOPOAA U CEpBhI.

Xumuueckue cBoicTBa cepbl. CepoBOOpPOA, CTpOeHUE, PU3HUECKHEe U XUMUYECKHE
cBoicTBa. OKCUIBI CEpbl KaK MPEACTABUTENHN KUCIOTHBIX OKCUAOB. CepHas KHUCIOTA,
dusznueckre U XMMUYECKHe CBOMCTBA (OOIIME Kak MpPENCTABUTENs Kijacca KUCIOT U
cnenuduyeckre). XuMUYECKUe Peakilnu, JIeXKaIIie B OCHOBE MPOMBIIIIICHHOTO Ccrioco0a
NOJIyYEHUsI CEpHOU KUCTOThL. [IpumeHnenune cepHoil KuciaoTsl. Coau CepHON KHUCIOTHI,
KayeCTBEHHasl peakius Ha cyinbdar-uoH. HaxoxaeHue cepbl U e€ COCAUMHEHHI
B mOpupoae. XHUMHUYECKOE 3arpsi3HEHUE OKPYKaloleld Cpellbl COCIUHEHUSIMU CEPbI
(KUCOTHBIE JOXK/IH, 3arPSA3HEHHE BO3/TyXa i BOJOEMOB), CITOCOOBI €T0 IMPEIOTBPAIICHHUS.
OO6mast xapakTepucTHKa 31eMeHTOB V A-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETICHN OKHUCIICHUS. A30T, paCIpOCTPAHEHHE B MPUpPOJie, GU3NIECKUE U
XUMHYecKue cBoiicTBa. KpyroBoport azora B mpupoae. AMMUak, ero GU3NYECKue H
XUMUYECKHE CBOICTBA, MoNyyeHue U npumeHenune. Colid aMMOHHUS, UX (PU3HUECKUE
U XUMHUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiius Ha MOHbI aMMOHUS.
A3zoTHas kucnoTta, e€ monydeHue, pu3ndecKknue U XMMUYECKHe CBOMCTBa (00IIMe Kak
MPEICTaBUTENS KJIacca KUCIIOT U cerududeckue). Micnonp30BaHne HUTPATOB U COJICH
aMMOHHUSI B KayeCcTBE MHHEpPAJIbHBIX yIOOpeHHil. XUMHUYECKOe 3arpsi3HEHUE
OKpY’Karolen cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC JTOXK/IH, 3arpsi3HEHUE BO3/lyXa,
nouBsl U BogoéMoB). Dochop, annorponubie Mogudukanuu docdopa, puzndeckue u
xumudeckue cporictBa. Okcun docdopa (V) m dochopHas kuciora, (Gu3ndecKue
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U XUMHUYECKHE CBOMCTBa, monydeHue. Hcmonb3oBanue ¢ocharoB B KayecTBe
MUHEpaIbHBIX Y10OpEHUH.

O61as xapakTepuctuka 31emMeHToB [V A-rpynmnbsl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH  OKUCJICHHUSA.  YTJIEpPOJ, aUIOTPONHBIE  MOAM(PHUKAINH,
pacmpocTpaHeHHe B TpuUpoje, (U3MUeCKHe W XUMHUYECKHE CBOWCTBA. AmcopOrus.
Kpyrosoport yriepona B npupoge. Okcupl yriiepoja, uX QU3NYECKUe U XUMUYECKUE
CBOWCTBA, ICHCTBHE HA KUBBIC OPTaHU3MBI, TIOJTYUYCHHE U PUMEHEHHE. DKOIOTUIECKUE
npoOJieMbl, CBsi3aHHBIE ¢ oKcusioM yrieposaa (IV), runoresa riao0anbHOr0 MOTETUICHUS
KJIMMaTta, MapHUKOBBIA d(QdexT. YrompHas kuciaota U e€ cond, ux (pusmveckue u
XUMHUYECKHE CBOMCTBA, OJydeHue U mpuMeHeHrne. KadecTBeHHas peakius Ha KapOoHaT-
noHbl. Mconp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U CEITHCKOM
XO3SMCTBE.

[lepBoHavanbHble TOHATHSA 00 OPraHMYECKUX BEHIECTBAX KaK O COCIMHEHUSX
yriepona (MeTaH, 3TaH, 3TUJICH, alleTHJICH, 3TAHOJ, TIUICPUH, YKCYCHas KHCIIOTA).
[TpupoiHbIE HICTOYHUKH YTIIEBOAOPOIOB (YTOJb, IPUPOIHBIN Ta3, HEPTH), MPOTYKTHI UX
nepepadboTku (0CH3WH), UX POJIb B OBITY U TPOMBIIIIEHHOCTH. [ToHATHE 0 OHOIOTHYECKU
BOXHBIX BEIECTBAX: JXKUPaX, OeNmKax, yriaeBoJax — W WX POJM B JKU3HH YEIOBEKA.
MatepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUIECKUX COCTUHEHHH.

Kpemnuii, ero ¢pusndeckue 1 XMMHUYECKHE CBOICTBA, MOJIYyYCHHE U MPUMEHEHHE.
Coenunenusi kpeMHus B npupoje. OOuiue npenacrapieHust 06 okcunae kpemuus (IV) u
KpeMHuEeBON kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH.
Baxueiimue cTpouTenbHble MaTepualbl: KepaMuKa, CTEKJIOo, IIEMEHT, OeToH,
xene300eroH. [Ipobrembl 6e30macHOr0 HMCMOIB30BAHUS CTPOUTEIBHBIX MaTEpHAJIOB
B IOBCETHEBHOM KU3HU.

Xumuueckuti sKcnepumenm:

U3y4eHHe O0Opa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIOTHI,
NPOBE/ICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-HOHBI M HAOIIOJEHWE MPHU3HAKOB HUX
MPOTEKAHUS, OMBITHI, OTpaXkaromue (Ppu3ndecKkue U XMMHYECKUE CBOMCTBA TaJIOTEHOB U
UX COEIUHEHUH (BO3MOXKHO MCIOJIB30BAHUE BUIEOMATEpPUATIOB), O3HAKOMIICHUE
c oOpa3mamu XJIOpPUAOB (TalOT€HHUIIOB), O3HAKOMIIGHHE C O00pas3lamMu cepbl U eé
COEIMHEHUAMU (BO3MOKHO MCIIOIb30BAHUE BUIAECOMATEPUAIIOB), HAOIIOIEHUE Mpolecca
oOyTrIuBaHUS caxapa MoJ| IeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3YUCHHE
XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOW KHUCIOThI, MPOBEJACHUE KAaYeCTBEHHOMU
peakuuu Ha Cynb(aT-MOH W HAONIOJCHHWE TMpHU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE
¢ (U3MYEeCKUMHU CBOMCTBaMH a30Ta, ¢ochopa W WX COCIUHECHHUN (BO3MOXKHO
MCIIOJIb30BaHUE BHUJICOMATEpPHUAIOB), oOpa3liaMu a30THBIX M (ocopHBIX ymoOpeHuH,
noJiyuyeHue, coOupaHue, pacrio3HaBaHUWE M HM3YyUYEHHE CBOWMCTB aMMHUaKa, MPOBEJCHUE
KaueCTBEHHBIX peaklUUi Ha MOH aMMOHHS U (ocdaT-uOH U U3yUEHUE MPU3HAKOB UX
MPOTEKAHUsI, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO
(BO3MO’KHO KCIOJIb30BAHUE BUJIEOMATEPUANIOB), U3YUCHUE MOJIeNIC KPUCTATITMYECKUX
peméTok anmasa, rpadura, QyniepeHa, O3HAKOMIIEHHE C MPOLECCOM aacopOuuu
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PacCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHMBOIrasa,
IIOJIlydYeHUE, COOMpaHHe, PACIO3HABAHWE U H3YyYEHUE CBOWCTB YIVIEKUCIIOTO Trasa,
MIPOBEJICHUE KAYECTBEHHBIX pEaKkUMid Ha KapOOHAT W CHIMKAT-UOHbI M H3Yy4YEHUE
IIPU3HAKOB  UX  IPOTEKaHMs, O3HAKOMJIEHHE C  IPOAYKLUMEH  CUJIMKATHOU
IIPOMBILJIEHHOCTH, PELICHUE JKCIIEPUMEHTAIBHBIX 3a1ad I0 TeMme «BaxhHenue
HEMETAJUIbl U UX COCAUHEHU».

MeTanjibl 1 UX COeTUHEHUS

OO6m1as XxapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — META/UIOB Ha OCHOBAaHUM HX

nosnoxkeHus B Ilepuoanueckoi cucreme xumuueckux snemeHtoB /.M. Mennaeneesa u

cTpoeHus aroMoB. CTpoeHUE METAIOB. MeTainnueckas CBSI3b M METAJUIMYECKast
KPUCTAUIMYECKAsT PEIIETKA. JIEKTPOXUMHUUYECKUW  PpsAJ  HANPSHKEHUA  METaJlIOB.
dusnyecKre U XUMUYECKHE CBOMCTBA MeTAIIIIOB. OO0IIIHe CTIOCOOKI TTOTyYeHUsI METaJIJIOB.
[TonsiTe O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBbl
(cTasb, 4yT'yH, TIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.

[Ilesounble MeTauibl: TONOXKEeHWE B llepuogmyeckoi cHUCTEME XHUMHUYECKHX
anemeHToB J[.M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAXOXIECHHE B NPUPOJE.
dusnyeckue W XUMHYECKHUE CBOWCTBA (Ha mpuMepe Hatpus W Kamus). Okcuabl U
TUJPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1IeI0YHbIX METAJJIOB U UX COCMHEHMUIA.

[IlenoyHO3eMeNbHBIE METAJIBI MATHUN U KAJIbIW: TIoyokeHue B [lepuoguueckoit
cucremMe XxuMudeckux anementoB .M. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOK/ICHUE
B npupoae. Pu3nMyecKue M XUMHYECKHE CBOMCTBA MarHus MU Kajablus. BaxkHeiuiue
COCMHEHUs Kalblus (OKCHJ, THAPOKCHA, coyH). JKECTKOCTh BOJBI U CHOCOOBI €&
yCTpPaHEHUS.

AnroMuHui: mosiokeHue B Ileproanyeckoil cucTeMe XHUMHUYECKHUX DJIEMEHTOB
.. MeHnneneeBa, CTpOCHME aroma, HaxoxJeHue B mnpupone. Duszuyeckue u
XUMUYECKHE CBOWCTBA altoMUHUA. AMQOTEpHbIE CBOWCTBA OKCHJIA W THIPOKCH]IA
AJTTOMHUHUSL.

Kenezo: mnonoxenne B llepuogndeckod CHCTEME XHWMHUYECKHX DJIEMEHTOB
JI.U. MenneneeBa, CTpOCHME aToma, HaxXOXJAeHHWE B Impupone. Pusmyeckue u
XHUMHAYECKUE CBOMCTBA kele3a. OKcubl, THaApokcuabl U comu sxenesa (1) u xxenesa (1),
HX COCTaB, CBOMCTBA U MOJIy4YCHUE.

Xumuueckuti sxcnepumenm.:

O3HAKOMJICHHE ¢ 00pa3aMi METAJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMH,
M3YUYEHHUE  pEe3yJbTaTOB  KOPPO3UM  METaUIOB  (BO3MOXXHO  KCIOJIb30BAaHHE
BHJIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJICHCTBUSA OKCUA KAJIbIUsl U HATPUS C BOJOU
(BO3MOYKHO KCIIOJB30BaHUE BUACOMATEPUATIOB), UCCIEIOBAHNE CBOMCTB KECTKOM BO/IBI,
MpoIiecca TOPEHUs KeJe3a B KUCI0po/ie (BO3MOKHO UCIOIb30BAHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIMI HA HOHBI (MArHUs, KAJIbIUs, A TIOMUHUS,
uuHka, xeneza (II) m xeneza (III), menu (II), HaGmroAeHUE M ONMUCaHHE MPOIECCOB
OKpallMBaHUs MIAMEHU MOHAMU HATPUS, Kadus U Kajablus (BO3MOKHO MCIOJIb30BAaHUE
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BUJICOMATEPUAJTIOB), MCCIICIOBAHUE aM(POTEPHBIX CBOMCTB THUIPOKCHUIA ATIOMUHUS U
TUAPOKCUIA IIMHKA, PEIICHHE SKCIEePUMEHTAIbHBIX 3ajau 1o Teme «Baxneliue
METAJUIbI U UX COECIUHEHUIY.

XHMHSA U OKPYKAOLIAsA cpeaa

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKHM3HUM 4elloBeKa. be3omacHoe
MCIIOJIb30BaHUE BELIECTB M XMMHUYECKMX peakuuii B ObiTy. IlepBas momomip mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHUYECKOe 3arps3HEHUE OKpYXalolled cpeabl (MpeAenbHas JOMycTUMast
koHueHTpauus BeuiecTB (nanee — IIJK). Ponb XuMuM B pemIeHHH 3KOJIOTMYECKUX
npooiieM.

Xumuueckuii IKchepumeHm:
u3yuyeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METaUIOB, IMOJIMMEPHBIE
MaTepuahbl).

Mesicnpeomemuvle cés3u

Peanuzammss MEXIPEAMETHBIX CBSA3CH MNpU M3YYCHHMM XUMUHM B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCITOJIb30BaHNE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MIOHSATHH, TaK
U TIOHSATHUH, SBISIOIIMXCS CUCTEMHBIMH JUISI OTJCIBHBIX IPEAMETOB E€CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHbBIE MOHITHS: HAYIHBIN (haKT, TUTIOTE3a, 3aKOH, TEOpHS,
aHalM3, CHUHTE3, KIacCUPUKalUs, TEePUOIUNIHOCTh, HAONIONCHNE, OSKCIEPUMEHT,
MOJICTMPOBAHKUE, H3MEPEHUE, MOJENb, SBICHHUE, TMAPHUKOBBIA 3PQEKT, TEXHOIOTHS,
MaTepHUaIbL.

dwusuka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUICCKHUHA 3apsi]], MPOBOIHHUKH, TOITYIPOBOIHHUKH,
TVRJIEKTPUKH, OTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHMOCTb, KpHUCTaJUIMYECKass pemérka, CIUIaBbl, (QU3UYECCKHE
BEJIMYUHBI, CAWHUIBI HM3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MIBI,
Comnnre.

buonorusi: dotocunre3, apixaHue, Owuocdepa, sKocHCTEMa, MHUHEPAIbHBIE
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIC MOPOABI, TOJE3HBIC
MCKOIIaeMbIE, TOTIMBO, BOJIHBIE PECYPCHI.
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IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC PE3yJIBTAThHl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 001IIer0 00pa3oBaHMUsI
JOCTUTAIOTCS B XO0J¢ OOyYEeHHS XWMHH B CIAWHCTBE yYeOHON W BOCIHUTATEIHHOMN
JESATEHPHOCTH B COOTBETCTBHH C TPATUITMOHHBIMH POCCUHCKUMH COIIMOKYJIbTYPHBIMU H
JTyXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOIIICCTBE MTPaBUIaMU H HOPMaMHU
MOBEJICHUS M CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U COITUATA3AIINH
00yJaronuxcsi.

JIMYHOCTHBIC pe3yNbTaThI OTpaXkaroT TOTOBHOCTb O0y4JaroIIIXcs
PYKOBOJICTBOBAThCSI CHCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPHUCHTAIIMH M PaCIIMpEHUE
OTIBITA JICSITCIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpMOTHYECKOT0 BOCITUTAHUSI:

[IEHHOCTHOT'O OTHOIIEHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HaCJIeIUI0, TOHUMAaHUs 3HAaUCHHUSI XUMUYECKON HayKU B )KU3HH COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAAECTh JIOCTOBEpHOM MHpOpMalMe O MepeoBbIX
JTOCTH)KEHUSAX U OTKPBITHSIX MUPOBOM U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH
B HAY4YHBIX 3HaAHUSIX 00 yCTPOWCTBE MUPA U OOIIECTBA;

2) TPaskIaHCKOr0 BOCIIUTAHUS

MPEACTABICHUS O COI[MATBHBIX HOPMaX M MPaBUIaX MEXKJIMYHOCTHBIX OTHOIICHHMA
B KOJUICKTHBE, KOMMYHUKATUBHOM KOMIICTEHTHOCTH B OOIIIECTBEHHO TOJIC3HOM, Y4eOHO-
MCCIICIOBATEIbCKON, TBOPYECKOH H JPYTUX BUAAX JCSATECIBHOCTH, TOTOBHOCTH
K pa3sHOOOpa3sHOW COBMECTHOHW  JICATEIBHOCTH TPH  BBIMOJHECHHH  Y4YCOHBIX,
MIO3HABATEJIbHBIX 33/1a4, BBIMOJIHCHUH XUMHUECKUX SKCIIEPUMEHTOB, CO31aHUU YICOHBIX
MPOCKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHIO M B3aMMOIIOMOINM B IPOIECCE ITOM
y4eOHOM NIeATEILHOCTH, TOTOBHOCTH OIICHMBATH CBOE MOBEICHUEC M IMOCTYIKH CBOUX
TOBApUIICH C TIO3WIIMA HPABCTBCHHBIX M TPABOBBIX HOPM C YYE€TOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 MO3HAHNS

MHPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE M XHMHUYECKOM pPEaKkUuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISIOLINE OCHOBY
JUTSl TIOHWMaHMsI CYITHOCTH HAy4YHOW KAapTUHBI MHUpA, MPEACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IMPUPOJBI, B3aUMOCBSA3SAX YEJIOBEKA C MPHUPOJHOU CPENOH,
O pOJIM XMMHU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[MI03HABATEbHBIE MOTHUBBI, HAIIPABJIEHHBIC HA MMOJYYE€HUE HOBBIX 3HAHUM 10 XUMUH,
HE0O0X0UMBbIE ISl OOBACHEHUSI HaOJII0/1aeMbIX MTPOLIECCOB U SIBJICHUM, TO3HABATEIIHHOM,
MH()OPMALIMOHHON U YUTATENBCKON KyJIbTYpPbl, B TOM YUCJIE HABBIKOB CAMOCTOSITEIbHOM
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paboThI ¢ yUeOHBIMH TEKCTaMH, CIIPABOYHOM JTUTEPATYPOH, JOCTYITHBIMA TEXHUYCCKUMHU
cpencTBamMu HHPOPMAITMOHHBIX TEXHOIOTHI;

MHTEpeC K 00yYEHUIO U TO3HAHUIO, JIIDO03HATENbHOCTh, TOTOBHOCTh U CITIOCOOHOCTH
K caM000Opa30BaHUI0, IPOSKTHON M UCCIIEIOBATEILCKON EATeILHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPaBICHHOCTH M YPOBHSI OOYUCHHUSI B TaJIbHEHIIIEM;

4) popMupoBaHuUsI KYJbTYPbI 3/10POBbI:

OCO3HAHHE LIECHHOCTHU W3HHW, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3/I0POBBINA 00pa3 *KU3HU, OCO3HAHUE MOCIEICTBUM 1 HEMPUATHE BPEIHBIX
npuBblYEK (YHOTpEOJICHHsSI alIKOroJisi, HAapKOTHUKOB, KypeHHs), HEO0OXOAMMOCTU
coOMNI0/IeHUsT TpaBuJl O€30MAaCHOCTH TMPHU OOpallleHUH C XMMHYECKMMH BEIlleCTBAMU
B OBITY U peajbHON KU3HH;

5) Tpy10BOTr0 BOCIIUTAHUS

HHTEPEC K MPAKTUYECKOMY H3Y4YCHHIO TpodeccHii W Tpylda pasiMdHOro pPoja,
yBaXXCHUE K TPYAY W pe3yibTaTaM TPYAOBOU IESATEIBHOCTH, B TOM YHCJIEC Ha OCHOBE
MPUMEHCHHST TPEJAMETHBIX 3HAHWW MO XWMHH, OCO3HAHHBIA BBIOOD WHAWBHAYAIbHOM
TPACKTOPUU MPOJODKEHHsT O00pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIICCTBCHHBIX HHTEPECOB W TMOTPEOHOCTEH, YCIENIHOM
MpoeCCHOHATIBHON ACATETBHOCTH W Pa3BUTUS HEOOXOTMMBIX YMEHHH, TOTOBHOCTD
aanTHPOBATHCS B MPo(ecCHOHANBHOM cpejie;

6) IKOJIOTHYECKOr0 BOCIIMTAHHUS:

AKOJIOTUYECKH I1eJ1IeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY >KU3HU
Ha 3emMJie, OCHOBE €€ CyIIeCTBOBaHMsI, TOHUMAaHUE IEHHOCTH 3/I0POBOTO U 06€301acHOTO
oOpa3a JKHM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUECKOMY H
IICUXUYECKOMY 370pPOBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJCHHUS TpPaBUI 0OE€30MMacHOTO
MOBEJICHHUS MPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIlUIX, YTPOKAIOIINX 3I0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TNPUMEHATh 3HAHUSA, TOJydaeMble TIPpH HM3YYCHUU XUMUH,
JUI pEIICHUS 3a1a4, CBA3aHHBIX C OKPYXKAKOIIEH MTPUPOJHON CPEIOU, ISl TTOBBIIICHUS
YPOBHS SKOJIOTUUECKON KYJbTYPbI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTHUECKUX
mpobjieM W TyTe HuX peImIeHHS IOCPEJACTBOM METOAOB XHMHH, IKOJOTHYECKOTO
MBIIIJICHHUS, YMEHUS PYKOBOJICTBOBAThCS UM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATBI

B COCTaBe METanpeaMETHBIX pe3yJIbTaTOB BBIJICIISIFOT 3HAYUMBIE
it GOPMHUPOBAHUS MUPOBO33PEHHSI OOIIIEHAYYHBIE MTOHSATHS (3aKOH, TEOPHUS, TMPUHIIHUII,
runotes3a, Qakrt, cuctema, MpoIecc, IKCIEPUMEHT U JIPYTOE.), KOTOPbIE UCIOJIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpPEAMETax U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 ATUX
npeaMeTroB (opMHUpOBATH MPEACTABICHHUE O IEJIOCTHOW HAy4YHOM KapTHHE MHPA,
U YHHUBEpCalbHble Yy4yeOHbIC JCHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,
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PETYISTUBHBIE), KOTOpBIE o0ecreunBaroT dbopmHpoBaHUe TOTOBHOCTH
K CaMOCTOSITEJIBHOMY IUIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHON JEATEIBHOCTH.

ITo3naBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIE AeiiCTBUS
ba3oBble Jornueckue aeicTByA:

YMEHHS UCIIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHHUM 3HAHMIA:
PacKpbIBaTh CMBICHT XMMHUYECKHX TMOHITHH (BBIACIATh HUX XapaKTEepHbIE MPU3HAKH,
yCTaHABIIMBATh B3aMMOCBSI3b C JPYTMMU T[OHATHSIMHU), UCIOJIb30BaTh TOHSATHUS
JUIs OOBSCHEHUSI OT/ACJIBHBIX (DAKTOB W SIBJICHUM, BBHIOMPATh OCHOBAHUSI U KPUTEPUH
JUISL KacCU(UKAMK XUMUYECKUX BEIIECTB U XUMUYECKHX DPEaKIMil, yCTaHABIMBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBS3U MEXKAY OOBEKTaMU H3YYEHHS, CTPOUTH JIOTUYECKUE
paccyxaeHus: (MHAYKTUBHbBIC, JCAYKTHUBHBIC, IO aHAJOTHUM), JeJIaTb BBIBOJABI U
3aKJIFOYCHMUS,

YMEHHME TPUMEHSITh B TMPOLECCEe IO3HAHUS TOHATUA (IPEIMETHBIE U
MeTanpeIMeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJCIH, HUCIIOIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIC B XUMUU MOJICJIbHBIC TPEACTABICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMU4Yeckasi GopMyJia U ypaBHEHHE XUMUUYECKOMN
peaKIuu — MPU PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33/1a4, C YUETOM 3THX MOJEIIbHBIX
MPEJCTABICHUN BBISBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU HU3Y4aEMbIX
O0OBEKTOB — XHMHUYECKHX BEIIECTB WU XUMHYECKUX PpEaKIui, BBIIBISATH OOIIHE
3aKOHOMEPHOCTH, NPUUYUHHO-CJIEACTBEHHBIE CBA3M U MPOTUBOPEUYUS B HM3YYAEMBIX
MpoIECCaX U SIBJICHUSX.

Ba3oBnble ucciiegoBarejbLCcKHe 1eCTBUSA.

YMEHHME HCIIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHl B KA4eCTBE MHCTPYMEHTA
MO3HAHMS, a TaK)Ke B KAa4eCTBE OCHOBBI JJI1 (POPMHUPOBAHMS THUIIOTE3BI IO TPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OIbiTa 110 IUIAHHPOBAHMWIO, OpPraHU3alldd W  IPOBEICHUIO
YYCHUYCCKHUX KCIIEPUMEHTOB, YMECHHE Ha0JI01aTh 32 X0JI0M IIPOIIecca, CaMOCTOSTEIIBHO
IIPOTHO3UPOBATH €T0 Pe3yabTat, OPMYIUPOBATH 000OIIESHUS U BRIBOJIBI IO pe3yJIbTaTaM
MPOBEAEHHOTO OIbITa, UCCICAOBAHUS, COCTABIIATh OTYET O MPOJEIaHHOMN padoTe.

Pabora ¢ undopmanmueii:

yMEHHUE BIOUpATh, aHATM3UPOBATH U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3IUYHBIX
BUJIOB W (OpM TpencTaBieHHs, TMOTydaeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-
MONYJISIPHAS. JIUTEpPATypa XMMHYECKOTO COJIEpkKaHUS, CHPABOYHBIE MMOCOOUS, PECYpPChI
NuTepHera), KpUTUYECKHM  OILICHMBATh MPOTUBOPEYMBYID U  HEJOCTOBEPHYIO
nH(OpMAIHIO;

YMEHUE TMPUMEHSATh pa3IMYHble METOAbl WU 3ampochl MpPU TOUCKE U OTOOpE
MH(pOpMALIMKU U COOTBETCTBYIOMINX JAHHBIX, HEOOXOIUMBIX JIJIs1 BHITOTHEHUSI YU€OHBIX U
MO3HABATEIBHBIX 3a7a4 OINpPENEIEHHOIO THUIA, MPUOOPETEHUE OMbITa B 00JacTH
UCIOJb30BaHUs ~ MH()OPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUW,  OBJIAJICHUE
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KyJbTYPOU aKTUBHOT'O UCIIOIB30BaHUS PA3JIUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpaTh ONTUMANbHYIO (OpMYy MpeICTaBiICHUS HHPOPMAIUU W WUIUTIOCTPUPOBATH
pelaeMble 3a7ja4i HECTI0XKHBIMHU CXeMaMu, AuarpaMmaMu, IpyruMu ¢hopmamu rpaduku
1 MX KOMOMHAITUSIMY;

yMEHHUE  UCIOJb30BaTh M  aHAIM3UPOBATH B  IIpolecce  y4yeOHOU W
HCCIIEIOBATEILCKON JIEATEIBHOCTH UH(POPMAIIUI0O O BIUSHUU TPOMBIIIJIEHHOCTH,
CEJILCKOI'0 XO3SICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIEeH MPUPOTHON CPEIbl.

KoMMmyHuKaTUBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JTeHCTBUSA:

yMEHHUE 3aj7laBaTh BOMPOCHI (B XOJe auangora u (Wih) JTUCKYCCUHU) TIO CYIIECTBY
o0cyxaaeMoi TeMbl, (HOPMYITUPOBATH CBOU MPEJJIOKEHUSI OTHOCUTEIBLHO BBITIOJIHEHUS
MIPEUIOKEHHOU 3a/1a4u;

npuoOpeTeHue OMbITa MPE3CHTAIMU PE3YJIbTATOB BBHIMOJHEHUS XUMUYECKOTO
sKcriepuMeHTa (J1TabopaTOpHOrO OIbITa, JIAOOpaTOpHOW pPabOTHl MO WCCIIEAOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO TIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM T[O3HABATEIBHOW U
UCCJICIOBATEILCKOM JIEITEIIBHOCTU MPU PEIICHUN BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB M COTIACOBAHUS TMO3HIMHN (0OCYXKJICHHS, OOMEH MHEHUSIMH,
«MO3TOBbBIC IITYPMbI», KOOPJIMHAIIMSI COBMECTHBIX JTECUCTBUM, ONMPEACICHUE KPUTEPUEB
TI0 OILICHKE Ka4eCTBa BBITIOJTHEHHON PabOTHI U JIpyTrue);

PeryasiTuBHbIe YHHBepPCAJbHbIe Y4eOHbIE TeiCTBUA:

YMEHUE CAMOCTOATENIBHO OMNPENEsATh LENH JIESITENbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBaTh U TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh HambOosiee 3¢h(PeKTUBHBIE CIOCOOBI pelieHUs y4eOHBIX W
NO3HABATENbHBIX  3a7a4, CAMOCTOSTEIBHO  COCTaBIATh WJIM  KOPPEKTUPOBATH
MPEJIOKEHHBIA aJITOPUTM JICMCTBUM MPU BBIMOJHEHUH 3aJaHUN C YYETOM MOJTYUYEHUS
HOBBIX 3HAHUM 00 WH3y4aeMBIX OOBEKTaX — BEIIECTBAX M PEAKIHSIX, OICHUBATH
COOTBETCTBHE MOJIYUYEHHOTO pe3yJibTaTa 3asBJICHHOH 1€, YMEHHE HCHOJb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, MPE/JIaraéMbl€ B YCIOBUU 3aJIaHHIA.

INPEAMETHBIE PE3YJIBTATBI

B cocTtaBe nmpeaMeTHBIX pe3ysibTaTOB MO OCBOCHHUIO O0S3aTEIBLHOIO COJEpKaHMUs,
YCTaHOBIIEHHOTO JIaHHOU (eepalibHON paboueil mporpaMMoO, BBIIEISIOT: OCBOSHHEIC
OoOydJaromMMUCS HaydHbIE 3HAHUS, YMEHHS W CIOCOOBI JeHCTBHiA, crenuduueckue
U1 TIpeAMETHON oOnactu «XuMUs», BHABI JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO
3HAHMSI, €T0 WHTEPIPETAIINH, MPEOOPa30BAHUIO U TIPUMEHEHHUIO B PA3TUYHBIX YICOHBIX
Y HOBBIX CUTYaIUsX.

K xoniy oOyuenusi B 8 kjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:
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pPacKpbIBaThb CMBICI OCHOBHBIX XHMHMYECKHX IOHATHHM: aToOM, MOJEKYIa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJTHOpOAHAS U
HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJEKYyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas OJIsI XUMUYECKOTO 3JIEMEHTA
B COCAMHEHUH, MOJISIpHBIA  OOBEM, OKCHJA, KHCJIOTa, OCHOBaHHUE, COJb,
ANEKTPOOTPULIATETLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl peakius, Kiaccupuxkanus
pEeaKIuii: peaKkiuyu COCAUHEHMS], PEAKIMKU PA3JI0KEHUS, PEAKIIMN 3aMELIEHUS, PEaKIUn
oOMEHa, 3K30- U IHJOTEPMHUUECKUE PEAKINH, TeIIOBOU d(PPEeKT peakuuu, apo aroma,
AIIEKTPOHHBIN clIo aTtoma, aroMHasi OpOWUTaib, paguyc aToMa, XUMHYECKas CBS3b,
NOJISIpPHAsT U HEMNOJISIpHAas KOBAJCHTHAs CBSI3b, WOHHAsA CBSI3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IIPOLEHTHAs KOHLIEHTpaIusi) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATAN U IPUMEHSTh 3TU
HNOHATUS NPYU ONMCAHUU BEUIECTB U UX MPEBPALLCHU;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIHMKY JUIsl COCTaBJIeHHS (OpMYN BEUIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTpEIENTh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENIECHb
OKHUCJICHHMSI O3JIEMEHTOB B OWHApHBIX COEIMHEHMSX, NPUHAICKHOCTh BEIIECTB
K OINpeAeNEHHOMY KIJIACCy COEAUMHEHUN mo ¢opMynaM, BHUJ XUMHUYECKOH CBs3U
(KOoBaJICHTHAsI M MIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

packpeiBaTh cMbich llepuoanueckoro 3akona J[.M. Menneneesa: 1eMOHCTPUPOBATH
[IOHMMAaHUE TEPUOJAUYECKON 3aBUCHMOCTU CBOMCTB XHMHYECKUX 3JJIEMEHTOB OT MX
nonoxxkeHuss B Ilepuonnueckor cuCTEME, 3aKOHOB COXPAaHEHUs MAacChbl BEILIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaIpo;

ONMKCHIBATh M XapaKkTepu3oBaTh TaOnuuHyo Gopmy I[leproguyeckoil cucteMbl
XUMUYECKUX JJIEMEHTOB: pa3iuyaTh MOHATUS «rJ1aBHasg noArpynmna (A-rpynmna)» u
«mobounas mnoxarpynna (b-rpynma)», Mambie u OonblIM€ TEPUOMABI, COOTHOCHTH
o003HaueHus, KOTopbie UMerTcs B Tabmune «llepuoguueckas cucreMa XUMHUYECKUX
sanemeHToB [[.M. MeHnneneeBay ¢ 4YHMCIOBBIMU XapaKTEPUCTHKAMH CTPOCHUS aTOMOB
XMMHYECKUX DJJIEMEHTOB (COCTaB M 3apsl sjapa, oOIllee 4YUCIO DJIEKTPOHOB U
pacnpesiesIeHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBaTh  XUMHYECKUE  JJIEMEHTbl, HEOpPraHW4YecKhe  BEIIEeCTBa,
XUMHYECKUE peakuuH (M0 YUCIy M COCTAaBy YYACTBYIOIIMX B PEAKLIHUHU BELIECTB,
o TerioBoMy 3 PexTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHUE CBOMCTBA BEUIECTB PA3IMUYHBIX
KJIACCOB,  MOJATBEPKAAs  ONHMCAHWE IPUMEPAMU  MOJIEKYJSPHBIX  YpPaBHEHHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTAaBa,
BO3MOXHOCTH NPOTEKAHUS XUMUYECKUX MTPEBPAIIECHNUN B Pa3JINYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJK XMMHUYECKOIO 3JIEMEHTA MO (POpMYJI€ COEAMHEHMS, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;
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MPUMEHSATH OCHOBHBIE ONEPAIMU MBICIUTEILHON ESITEIbHOCTH — AHATIU3 U CUHTE3,
CpaBHEHHE, 000O0IIEeHNE, CUCTEMATU3alMI0, KIacCU(UKAIIUIO, BBISIBICHUE MPUYUHHO-
CJICICTBEHHBIX CBA3E€M — JUISI U3YYCHUS CBOMCTB BEUIECTB M XHMHUYECKUX PEAKLUU,
€CTEeCTBEHHO-HAYUYHbIE METO/Ibl TIO3HAHUS — HAOJIOZIEHNEe, U3MEPEHHUE, MOJICTUPOBaHUE,
AKCTIEPUMEHT (peasIbHBIM U MBICIICHHBIN);

CJIeI0oBaTh MpaBHJIaM IIOJIb30BaHUS XUMHUYECKOH TMOCynod H 1abopaToOpHBIM
o0oOpy/loBaHMEM, a TaKXke IMpaBWiaM OOpalleHUus C BEIeCTBAMU B COOTBETCTBUHM
C UHCTPYKIMSAMU 1O BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB IO MOJTYYEHUIO
U coOupaHuI0 Ta3000pa3HBIX BEHIECTB (BOJAOPOJA W KHCJIOPOJA), MPUTOTOBIECHUIO
PacTBOPOB C OMPENEIEHHON MACCOBOM JOJIEW pACTBOPEHHOIO BENIECTBA, IIJIAHUPOBATH U
NPOBOAUTh XMMHUUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH M
KHUCJIOT C TIOMOIIbIO0 UHIUKATOPOB (J1TakMycC, heHondTaaenH, METUIIOPAHX U IPYTHE).

K xonmy oOyuenust B 9 kijiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YJAIOIMIUXCS YMECHUI:

PacCKpBIBATH CMBICIT OCHOBHBIX XUMUYECKUX MOHATHI: XUMHUUECKHUI DJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCT,
3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHUSA, XUMUYECKas pEeakius, XUMUYecKas
CBSI3b, TEIIOBOM A((PeKT peakiuu, MOJb, MOJSPHBIA O0BEM, PACTBOP, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JJICKTPOJUTUYECKAs JTUCCOIMAIIMsI, pEeaKIMd HWOHHOTO OOMeHa,
KaTaau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBbIC pEaKIluH,
OKUCJIUTETHLHO-BOCCTAHOBUTEIBHBIC PEAKIIUM, OKUCIIUTEb, BOCCTAHOBUTEH, OKUCIICHUE
U BOCCTAaHOBJICHUE, aJUIOTPONUsS, aM(POTEPHOCTb, XMMHUYECKas CBsA3b (KOBaJICHTHAS,
MOHHAs, METAJIMYECKasi), KPUCTAINIMUECKAsT PEHIETKa, KOPpPO3Usi METAIIOB, CIUIABHI,
CKOPOCTh XUMHWYECKOW pEaKIMU, MNpeAciabHO nonyctumas KoHueHtpamus [IJIK
BEILIECTBA,;

WUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHITUN U MPUMEHATHITU
MOHSATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPAILLICHUII;

WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY IJisi COCTaBIeHHUS (OpMYJN BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;

ONpPEAENsATh BAJECHTHOCTh W CTEIEHb OKHCIECHUS XUMHUYECKHX JJIEMEHTOB
B COCAMHEHMSAX PaA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPENCIEHHOMY
KJIACCy COCAMHEHHH MO (opMyiaMm, BHJ XMUMHYECKOW CBsI3U (KOBAJICHTHAsl, MOHHAS,
METAJUIMYECKasi)) B HEOPraHMYECKUX COEAUHEHHUSX, 3apsii MOHAa MO XUMHUYECKOU
dbopmyie, xapakTep Cpeabl B BOJHBIX PAacTBOpaX HEOPTaHUYECKUX COCIMHECHHM, THII
KPHUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMmbici  [lepmognueckoro  3akona J[.MI. MenaeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAHUE: OMKUCHIBATh U XapaKTEPU30BaTh TaOIUUHYIO (popMy
[lepronnyeckold CHCTEMBI XUMHUYECKHX 3JEMEHTOB: pa3inyaTh IOHATHS «TJIABHAS
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpynmna)», manble U OoJblIne
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MEePUO/Ibl, COOTHOCUTHh 0003HAUYECHUS, KOTOPhIE MUMEIOTCS B MEPUOAMYECKON Tabiuile,
C UHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUUYECKUX JIEMEHTOB (COCTaB U
3apsia siApa, 00IIee YUCIO JIEKTPOHOB U pACHpeeTICHUE UX M0 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 2JIEMEHTOB M UX COCTMHEHU N
B IIpe/ieyiaX MaJibIX IEPUOIOB U TJIABHBIX MOJATPYIIIL ¢ YIETOM CTPOSHUS UX aTOMOB;
KIaccuPpuIupoBaTh ~ XMMHYECKHE  DJIEMEHTHI, HEOPraHWYeCKHe  BEIEeCTBa,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBy YYAaCTBYIOIIMX B PEaKIMU BEIICCTB,
10 TerI0BoMY 3 (PeKTy, 0 UBMEHEHUIO CTENEHEH OKUCICHUSI XUMUUECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIME U CHEIU(DUUECKUEe XUMUYECKHE CBOMCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOJTBEPIK/Asl OMMCAHUE MPUMEPAMHU MOJICKYJISPHBIX U
MOHHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKITHI;

COCTaBJISITh YPaBHEHUS DJIEKTPOIUTUYECKOM IUCCOIMAIIMUA KHUCIOT, IIeouer u
COJICH, TOJHBIE M COKpalI€¢HHBIE YpaBHEHHUS peaKIuid MOHHOTO OOMEHa, ypaBHEHHS
peaKkIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUYECKON CBS3U MEXY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKpbhIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OalaHca 3TUX PEaKIIHii;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
NPOTEKAHUSI XUMUYECKUX MTPEBPALLIEHUN B PA3JIUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYI0 W MOJISIPHYIO MaccChl BEILECTB,
MacCOBYIO JIOJII0 XMUMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIUHEHUS, MAaCCOBYIO JIOJIO
BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUECKOUN pEeaKlny;

coONI0aTh TpaBWJIa TMOJB30BAHMS XHMHUYECKOW TMOCYyIOH W JabopaTOpHBIM
o0opyZoBaHMEM, a TaKXke IMpaBuia oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSMU T10 BBITIOJIHEHHUIO 1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYUYEHHUIO
¥ COOMpaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAaKa M YTJIEKHCIIOTO ra3a);

OPOBOJIUTh pPEAKLMH, MOATBEPXKAAIOUIME KAYECTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOpUI-, OpOMHI-, MOAWA-, KapOOHaT-,
docdart-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS 1 MOHBI U3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE OMEPALMHU MBICIIUTEIbHOU IESITEIbHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, O0O0OOIIEHHE, CHUCTEMAaTU3AlMIO, BBISIBICHUE MNPUYUHHO-CJIEICTBEHHBIX
CBSI3€M — I HM3YyYECHUs CBOMCTB BELIECTB M XUMHUYECKHX PEaKLHM, €CTECTBEHHO-
HAy4YHbIE METOJIbI TIO3HAHUS — HAOIIIOICHUE, H3MEPEHHE, MOJISTTUPOBAHNE, SKCTICPUMEHT
(pealibHbIN U MBICIICHHBIN).
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8 KJIACC
HaunmenoBanue
Ne KonunuectBo OCHOBHBIE BUJIBI IE€ATEIHLHOCTH
pas3aesnoB U TEM Conepxanue oOy4eHUs
/o 4acoB 00yyaroIuxcs

yqe6H0r0 mpeamMceTa

Paznen 1. [lepBoHavyaibHble XMMUYECKUE IOHATHS

1.1 | Xumus — BaxxHas 5
001aCcTh
€CTECTBO3HAHMS U
MIPAKTUYECKON
eI TEIbHOCTH

YCJIOBCKaA

[Ipeamer xumuu. Ponab XMMuH B )KU3HU
YeJIOBEKa. XUMHUS B CUCTEME HayK.
Tena u Bemectsa. ®u3nueckue cBOMCTBA
BEILIECTB. ATperaTHOE COCTOSTHUE
BemiecTB. [IoHsTHE 0 METOIaX TO3HAHUSA
B XUMUU. YUCTHIE BEIIECTBA U CMECH.
Crnioco0sI pa3ziesieHus CMeceil.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO ¢ XUMHUYECKOU MOCY/I0H,

C IpaBUJIaMU PabOTHI B J1aOOpaTOpUH U
npueMaMu oOpamieHus ¢ 1a00paTOPHBIM
000pyTI0BaHHEM.

dusnyeckre CBOHCTBa 00pa3IoB
HEOPraHWYECKHX BEIIECTB — METAILJIOB

¥ HEMETAJUIOB.

CnocoObl pazaeneHus: cMecei
(punbTpOBaHUE, BHIIIAPUBAHUE,
JTUCTUIUISIUA, XpoMaTorpadust).

PackprIBaTh CMBICI N3y4aeMbIX MTOHSTHIA.
PackpriBaTh poJib XUMUU B IPUPOJIC U
’KU3HH YEJIOBEKa, €€ CBSI3b C IPYTUMHU
HayKaMH.

Paznuuarh uncThie BelecTBa U CMECH;
OJTHOPOJIHBIC U HEOTHOPOIHBIE CMECH.
Paznuuars pusznueckre 1 XuMUIeCcKue
SIBJICHHSL.

CrnemoBaTh aJITOpUTMaM MCIIOJIH30BAHUS
AKCTIEPUMEHTATBHBIX METOJIOB —
HaOIIOJICHHS ¥ SKCIIEPUMEHTA.
Hab6mronaTh v onuchiBaTh OOBEKTHI

MIpY MPOBEJACHUHU JIEMOHCTpALIUi U
71a00paTOPHBIX OIBITOB IO U3YICHHUIO
(bU3HYECKIX CBOMCTB BEMIECTB, CIIOCOO0B
pa3aesieHrsl CMECEU BEIIECTB.
[IpoBOANTE XUMHUYECKHUM SKCIIEPUMEHT
MIpY pa3AeiICHUN CMecer (Ha mpuMepe
OYMCTKH TTOBAPEHHOM COJIM) B XOJI€
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JlabopamopHuvie onvimoi:

N3yuyenue u onucanue Gu3MUeCKUX
CBOICTB 00pa3Il0B HEOPraHUYECKUX
BELIECTB.

N3yuenue criocoOoB pa3eiaeHus: cMecei
(C MOMOIIBbIO MAarHuTa).

IIpaxmuyeckue pabomol:

Ne 1. TIpaBuna paboTsl B 1ab0paTopuu U
npuéMbl 0OpalieHus ¢ 1adbopaTopHbBIM
000py/TI0BaHUEM.

Ne 2. Paznienenue cmeceit (Ha mpumMepe
OUYMCTKH MOBAPEHHOM COJIN)

npakTu4Yeckoil padoter Ne 2.

CnenoBaTh NpaBujiaM MOJIb30BAHUSA
XUMHYECKOU MOCYI0H U J1a00paTOpPHBIM
0o00OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpaleHus ¢ XMMHUYEeCKUMHU BellleCTBaMU
B COOTBETCTBUU C UHCTPYKIIUEH

MIPU BHITIOJTHEHUHY MPAKTUYECKOM

paboTer No 1.

BricTpanBaTh pa3BEpHYThIC TUCHMEHHBIC
U YCTHBIE OTBETHI C OMOPOH

Ha nHpopMaIHIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, IPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XuMUU

1.2.

BemiectBa n
XUMHUYECKUE

peakmuu

15

ATOMBI 1 MOJIEKYJIbI. XUMUYECKHE
sneMeHTbl. CUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHUE.

Xumuueckast hpopmysa. BaneHTHOCTD
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENbHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 107151 XUMUYECKOTO 3JIEMEHTA
B COCIMHEHHH.

OmnpenensiTe TPU3HAKH XUMUYECKHUX
peaKIuii, yCIOBUSA UX IPOTEKAHMS.
OOBSICHATH CYITHOCTh (PUBUYECKUX U
XUMHYECKUX SIBICHUHN C TOUKH 3PECHHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.
KnaccudunmpoBaTs Xxumuyeckue
peakiuu (Mo YUCIy U COCTaBY
pearupyommx U 00pa3yomuxcs
BEIIIECTB).

CocTaBisaTh GOpMyITbl OMHAPHBIX
BEIIECTB 110 BAJIGHTHOCTH U OTIPEJIEIISIThH
BaJICHTHOCTH 110 (hOpMyJsIaM BEIIECTB.
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KomnuectBo Bemectsa. Mois. Mossipaas
Macca. B3anmMocCBsI3b KOIMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétpl no popmynam XUMHUECKUX
COEMHEHUM.

DU3NYECKUE U XUMUUYECKUE SBJICHUS.
XuMHUUecKas peakius U e€ mpu3HaKu.
3aKOH COXpaHEHUSI MacChl BEIIECTB.
XUMHUYECKHE YPaBHEHUS.
Knaccuduxanuys XuMUUeCKUX PEaKIInii
(coenuHEeHMs, pa3ioKEeHUs, 3aMEIICHHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

duznueckue cBOKMCTBa 00pasIoB
HEOPraHMYECKUX BEIIECTB — METAJIJIOB U
HEMETAaJIOB.

OO6pa31ipl BEemecTB KOJTUISCTBOM 1 MOJIb.
duznueckue sBIeHUs (TUIaBIeHUE BOCKA,
TastHUE JIbJ1a, paCTUPAHUE caxapa

B CTYIIKE, KATICHUE U KOHJICHCALIHS
BOJIbI).

XuUMHU4eCcKue sIBJICHUs (TOPEHHE CBEUH,
MPOKAJIMBAHUE MEJTHOW MPOBOJIOKH,
B3aMMOJICICTBUE COJbI WIIN MeJIa

C COJIIHOM KHUCJIOTOM).

HaGnronenue npu3HakoB IpOTEKaHUs

PaccraBnsaTh K03 punueHThI

B YPaBHEHUSAX XUMHUECKUX PEAKITUH.
Ha6mtonats u onuceiBaTh 00BEKTHI

MIpU IIPOBEJACHUU JEMOHCTPAIIUNA U
71a00paTOPHBIX OMBITOB.

[TpoBOANTE BEIYUCIICHUS 110 (hOpMYJIaM
XUMUYECKUX COCIMHCHUN U YpaBHEHUSM
XUMUYECKUX PEaAKIUH.

[IpuMeHsITh €CTECTBEHHO- HAYYHBIC
METO/IbI TO3HAHUS (B TOM YHCTIE
Ha0JII0/ICHKE, MOJISTMPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTlepalliu
MBICTUTENBHOMN AEeSTENTbHOCTH
(cpaBHEeHUeE, KiIacCUpUKAITISA)
BricTpanBaTh pa3BEPHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha nHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBIA TOHATUHHBIN
anmnapar Kypca XuMuu

24



PaGouas nporpamma | Xumus. 8—9 kinaccel (0a30BbIN YPOBECHb)

XUMHYECKUX peakui (pa3ioKeHue
caxapa, B3aMMOJIeCTBUE CEPHOI
KHUCIIOTHI C XJIOPUIOM Oapusi, MOITyYeHHE
U paznoxxkeHue ruapokcuaa meau (1)
IpY HarpeBaHUU, B3aUMOJIEHCTBHE
xenesa ¢ pactBopoM costu meau ().
OnbIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MACCHhI.

JlabopamopHvie onvimbi:

Coznanue Mojiesneit MoJIeKyJ
(ILIapOCTEPIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa31ioB HEOPTAHUYECKUX BEIIECTB —
METaJJIOB U HEMETAILIOB.

Ha6monenue ¢pusndeckux (TiaBiaeHue
BOCKa, TasHUE JIbJIa) U XUMHYECKHUX
(ropeHue cBe4H, MPOKATMBAHUE METHOU
MIPOBOJIOKH ) SIBJICHUIA.

HaOmronenue u onucanue Npu3HakoB
MPOTEKAHUSI XUMUYECKUX PEAKIIUi
Pa3HBIX TUIIOB.

Buviuucnenusa:

OTHOCHUTEJIBHON MOJIEKYJIIPHON MaCChI
BELIECTB, MOJIIPHOI MaccChl, MacChl
BELIECTB, MACChI U KOJINYECTBA BEIIECTBA;
MacCOBOM J10JIM XUMHUYECKOTO 3JIEMEHTA
1o ¢popmyJie COeTUHEHHUS;
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I10 YpaBHCHUSAM XUMHNYCCKHX peaKuHﬁ:
KOJINYCCTBA, MAaCChl BCIIICCTBA

I10 U3BBECTHOMY KOJIMYCCTBY, MAacCC
PE€arcHTOB WK IIPOAYKTOB PCAKIINU

Uroro no pazneny 20
Pa3nen 2. BaxkHelilue npecTaBuTe 1M HEOPraHNYECKUX BelleCTB
2.1 | Bo3nyx. Kucnopon. 6 Bo3nyx — cmech razos. CoctaB Bo3ayxa. | Mcnosib30BaTh XUMUYECKYIO CUMBOJIUKY

IlousaTue
00 okcugax

Kucnopos — anemeHT u npoctoe
BenecTBo. Haxoxkienue kuciopoa

B IpUpOJIe, PUINICCKUE H XUMHICCKHE
cBoiicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenue kucnopoaa. CriocoOsl
MOJIYYE€HUSI KHCIIOPO/ia B 1a00paTopuu u
IPOMBIIIIEHHOCTH. KpyroBopoT
Kucinopoaa B npupojie. O30H —
AJUTOTPOINHAS MOAU(PUKALINUS KUCIOPOIA.
TennoBoit 3¢ PekT XUMUIECKON peaKInu,
TEPMOXUMUYECKUE YPABHEHUS, IK30-

U SHJIOTepMUYECKHUe peakiuu. TommBo:
yrojib U METaH. 3arpsi3HeHUE BO31yXa,
yCHJICEHHE TTapHUKOBOTO Y (dekTa,
pa3pylIeHre 030HOBOI'O CJIOSI.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpezienieHne coiep Kkanus
KHCJIOPOJa B BO3AYXE

[Tonmyuenue, coOupanue, pacrio3HaBaHUE

TUTSL COCTaBIIEHUST ()OPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPABHECHUN XUMUYCCKUX
PEaKIHii ¢ y4acTHEM KUCIIOPO/Ia.
XapakTepu30BaTh (OIHUCHIBATh) COCTAB
BO31yXa, PU3NIECKHE U XUMUUIECKUE
CBOWCTBA KHCIIOPO/Ia, CIIOCOOBI €T0
TIOJTyYeHUS], TPUMEHEHHE 1 3HAYCHHE

B IIPUPO/IE U JKU3HH YEIIOBEKA.
CpaBHUBATh pEaAKIIUU TOPEHUS U
MEJICHHOTO OKUCJICHHSI.

OOBSICHATH CYITHOCTH 9KOJIOTHYECKHUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/yXa.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThl B TabopaTopuu Mpu
WCIIOJIb30BAaHUN XUMUYECKOH MOCY bl U
000OpyI0BaHMSl, a TAK)KE MPaBHIIAM
oOpalieHus ¢ TOPIOYNMH BEIIECTBAMH.
[TmarmpoBaTh M OCYIIECTBIATH HA
MIPAKTUKE XUMUYECKUE IKCTICPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGmronenue B3aumMo1eicTBHSI BELIECTB
C KUCJIOPOJIOM U yCIIOBUS
BO3HUKHOBEHUS U MPEKPAILICHUS TOPESHUS
(moxkapa).

JlabopamopHnulii onvim:

O3zHakomiieHHe ¢ 00pa3iamMu OKCHUIOB U
OMMCAaHKUE UX CBOMCTB.

Ilpakxmuueckas paboma.

Ne 3. Tlonyuenue u coOupanue
KHUCIIOpO/ia, U3yYEHUE €T0 CBOMCTB.
Buviuucnenus:

MOJIEKYJIIPHOW Macchl KMUCI0pOia U
030HAa Ha OCHOBAaHUM aTOMHOM Macchl
XUMHUYECKOTO JIEMEHTA;

KOJINYECTBA, MAaCChl BEIIECTBA

10 YPaBHEHUSIM XUMUYECKUX PEAKIIUN

MIPOBOIUTH HAOTIOACHUS, IEIaTh BHIBOIBI
Mo pe3yJibTaTaM dKCIEPUMEHTA

TIPY IPOBEICHUH JIAOOPATOPHBIX OTIHITOB
U IPAKTUYECKON paboTHI.

BBIMHCIIATH KOJIMUECTBO BEIIECTBA,
00BEM raza 1o Gopmyiam.

YyacTBOBaTh B COBMECTHOM paboTe

B TpYIIIIE.

BricTpanBaTh pa3BEpHYThIC MUCHMEHHBIC
U YCTHBIC OTBETHI C OTIOPOH

Ha nHpopMaIKIo U3 yueOHUKa U
CIPAaBOYHBIX MaTEPHAJIOB, IPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHH

2.2

Bopopoa. [lonsitue
0 KHCJIOTaX U COJISIX

Bogopon — a3neMeHT u npocTtoe
BelecTBo. Haxoxnenue Bogopoaa

B IpUpO/ie, PU3NICCKUE U XUMHICCKUE
CBOICTBA, MPUMEHEHHUE, CIIOCOObI
nonydeHusi. Kuciorel u comnm.
MonspHbiii 00bEM Ta30B. Pacu€Ter

0 XMMHUYECKUM YPaBHEHUSM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpsiBaTh CMBICT M3y4a€MbIX TOHATHN
Y IPUMEHATH 3TU NOHATHUS NPU ONMUCAHUU
CBOWCTB BEIIECTB U UX IPEBPALLICHUN.
XapakTepu30oBaTh (ONUCHIBATH)
bu3nUecKre 1 XUMUYECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €T0 TOTyUYeHUS,
MIPUMEHEHUE.

Cobupats npubOp AJIsI MOTYUEHUS
BOJIOPO/JA.

Hcrnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
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pacrio3HaBaHUE BOJIOPO/IA.
B3aumopelictBrue Bogopoia ¢ OKCUI0M
menu (II).

JlabopamopHuviii onvim:
BzaumopeicTBre KUCIOT ¢ METaIaMU.
llpakxmuueckas paboma.

Ne 4. Tlonyuenue u cobupanue Bo0po/a,
U3y4YECHHUE €0 CBOUCTB.

Buviuucnenus:

00BbEMa, KOJIMYECTBA BEIIECTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIECTBA WK 00BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKITUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHUI
ra3oB

JUTSL COCTaBIIeHUsT (DOpPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHEHUN XUMUYICCKUX
PEAKLMH C Yy4aCTUEM BOJOPO/IA.
BBIMUCIIATE MOJIIPHYIO MacCy BEIIIECTB;
KOJIMYECTBO BEIIECTBa, 00BHEM rasa,
Maccy BEIIECTBA;

[TpoBOIUTE PACUETHI IO YPABHCHUAM
XUMHYECKUX PEAKIIMiA: KOJMYECTBA,
00BEMa, MacChl BEIIECTBA TI0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TIPOJTYKTOB PEAKIIHH.

CrnenoBaTh mpaBuiam 0e30MacHON
paboTHI B TaOOpaTOPUU TIPHU
UCTIOJIb30BAHUH XHMHYECKOH MOCYIBI U
00OpyIOBaHUS, a TAKXKE TPaBUIIaM
oOpaIleHus C TOPIOYUMH BEIIeCTBAMHU

B OBITY.

[TraHupOBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKHE IKCTIEPUMEHTHI,
MIPOBOJUTH HAOIOACHHUS, JIETATh BBIBOIBI
M0 pe3yibTaTaM dKCIEPUMEHTA.

VYyacTBOBaTH B COBMECTHOM paboTe
B T'PYIIIIe

2.3

Bopa. PactBopesl.
Iloasgarue
00 OCHOBaHUAX

dusnueckue cBorcTBa BOAbl. Boma kak
pacTBOpUTENb. XUMUYECKHE CBOMCTBA
BOJIBI.

OcHoBaHUs.

PackpbIBaTh CMBICI H3y4aeMbIX ITOHATUI
Y IIPUMEHSTH 3TH MMOHTHUS [P ONMUCAHUN
CBOWCTB BEWIECTB U UX IPEBPALLICHUN.
XapakTepu3oBath (pU3nUECcKue u
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PacTtBopsl. Posib pacTBOpOB B Iipupoae U
B JKM3HHU 4esioBeKa. KpyroBopoT BOAbI
B NIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX
BOJ. OXpaHa ¥ OYKUCTKA MPUPOIHBIX BOJI.
HacelilieHHbie 1 HEHACHILIICHHBIE
pactBOpbl. PAaCTBOPUMOCTH BEIIECTB

B BoJie. MaccoBas J10J1s1 BELIECTBA

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOopeHMEe BEECTB € pa3IMuHON
PacTBOPUMOCTBHIO.

B3aumopelicTBre BOJbI C METAIIIIAMHU
(HaTpUEM M KaJIbITUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
IIEJI0Y€H C TOMOIIBIO MHIMKATOPOB.
JlabopamopHvie onvimoi
UccaenoBanme 0cCOOEHHOCTEN
pPacTBOPEHUS BELIECTB C PA3JIMYHON
PacTBOPUMOCTBIO.

[IpuroroBiieHrE pacCTBOPOB

C OoNpeaeIEHHON MacCOBOU JOJIEH
pacTBOPEHHOIO BEIIECTBA.
IIpakmuuyeckas paboma

No 5. TlpuroTtoBiieHue pacTBOPOB

C onpeaeIEHHON MacCOBOU JOJIEH
pacTBOPEHHOI'O BEIIECTBA.

XUMUUYECKHUE CBOMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTEINS B IPUPOIHBIX MTPOIIECCAX.
CocTaBisaTh ypaBHCHHS] XUMHUYECKHAX
pPEaKLUU C YYaCTUEM BOJBI.

OOBSACHATH CYITHOCTb SKOJIOTHYECKUX
npoOJieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOTHBIX BOJI, CIIOCOOBI OYMCTKH BO/IBI
OT MPUMECEH, MEPHI MO0 OXPaHE BOJI

OT 3arpsi3HEHUSI.

[TmanupOBaTh M OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYCCKUE
OKCIIEPUMEHTBI, IIPOBOINTH HAOJTFOICHHSI,
JieaTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTEHI.

CrnemoBath npaBmiiaMm 0e30macHON
paboTHI B 1aOOpaTOpPUH MPHU
WCIIOJIb30BAaHUU XUMUYECKOH MOCY b U
000pyI0BaHUA.

[TpoBOIUTE BHIYUCIICHUS C TIPUMEHEHHEM
MOHSTHS «MacCOBast IOJIs BEIIECTBA

B PacTBOpE».

BricTpanBaTh pa3zBEpHYThIC MICHMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha MH(pOpMaLHIO U3 yYeOHUKA U
CIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
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Bviuucnenusa:
C UCIOJIL30BAHUEM MMOHATHSA «MaCCOBas
JIOJIS1 BEIIECTBA B PACTBOPE»

VCIIOJIb30BATh U3YYCHHBIN TOHATUNHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJI1aCChI
HEOPraHUYECKUX
COE€JIMHEHUH

11

Knaccudukanus HeopraHnyeckux
coenunenuid. Oxcunpl. Knaccuduxanus
OKCHJI0B: cojieo0pa3yroine (OCHOBHBIE,
KHUCIIOTHBIE, aM(oTepHbIE) U
Hecoseoopasyrouue. Homenknarypa
okcuaoB. DU3NUecKre U XUMUUYECKHE

cBoMcTBa OKCUOB. [TonmyueHne oKkCuIoB.
OcHoBanus. Knaccudukanusi o0CHOBaHUIA:

IENIOYU U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiatypa ocHoBanuii. @u3nueckue
Y XUMUYECKHE CBOMCTBA OCHOBAHUM.
[Tosmmyuenue ocHOBaHUI.

Kucnotel. Knaccudukanus Kucior.
Homenxkiarypa kucnor. uzndeckue

1 XUMHYECKHUE CBOMCTBA KUCIOT. P
aktuBHOCTH MeTasuioB H.H. bekerosa.
[lonydyeHue KuCior.

Conu. HomeHnkiatypa cosneil.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. [lonydyenue cosen.
['eneTnueckast CBsI3b MEXK]y KIIaCCaMH
HEOPraHWYECKNX COCTUHEHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KnaccudunnupoBath uzydaemsoie
BEIIIECTBA 10 COCTaBy M CBOMCTBAM.
CocTaBisaTh (POPMYIIBI OKCUIAOB, KHCIIOT,
OCHOBaHWM, COJICH U HA3bIBATh UX

10 MEXTYHAPOIHON HOMEHKIIATypeE.
[TporHo3upoBaTh CBOKMCTBA BEIICCTB

Ha OCHOBE OOIIMX XUMHUYCECKHX CBOWCTB
W3YYCHHBIX KJIAaCCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCHL.

CocTaBisiTh MOJICKYJISIPHBIC YpPaBHEHUS
PEaKITNii, HIUTFOCTPUPYIOIIIX
XAMUYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYSHUS BEIECTB N3YYCHHBIX
KJIACCOB/TPYIIII, & TaKXe
TIOJITBEPIKTAFONTUX TEHETHIECKYFO
B3aMMOCBSI3b MEXK/Ty HUMH.
[Tpou3BOAUTH BEIYUCTICHUS

M0 YPaBHEHUSM XUMHYECKUX PEAKIINN.
[ImarnpoBaTh U OCYIIECTBISATH

HA TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, POBOAUTH HAOFOICHHSI,
JIeaTh BHIBOJIBI IT0 PE3yJIbTaTaM
AKCIIEPUMEHTA MPH TTPOBEICHUN
71a00pPaTOPHBIX OIBITOB U MPAKTUIECKUX
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OO6pa31ibl HeOpraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnBITHL, WIUTFOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIaCCOB HEOPIaHUYECKUX
BEILECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIOT U
HIEJI0YEN C TOMOIIBIO HHIUKAaTOPOB.
N3ydeHne B3auMOEHCTBUS KUCIIOT

C METaJUIAMH, PEAKIUA HEUTpaTU3alnH.
B3aumopericTeue pacTBopa CEpHOMN
KucnoThl ¢ okcuaoM meau (I1).
[TonyueHne HepaCTBOPUMBIX OCHOBAHHUM.
BeiTecHEHNE OHOTO METAIIIA IPYTUM
U3 pacTBOpa COJIH.

IIpaxmuueckasa paboma

Ne 6. Pemienue skciepuMeHTaIbHBIX
3aJ1a4 1o TeMe «BajkHelnie KJi1acchl
HEOPraHNYECKUX COCIUHEHUI.
Buviuucnenusa:

110 YPABHEHUSIM XUMUYECKON PEAKLIUN:
KOJINYECTBA BEIIEeCTBa, 00bEMa, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB MITH
IPOJYKTOB peaKLnu

pabor.

CrnenoBath nmpaBuiam 0€30MacHOM
paboThl B TabopaTopuu

IIPU UCIIOJIB30BAHUN XUMHYECKON
MOCYJIbl U 000PYyIOBAHUSI.
BricTpanBaTh pa3BEPHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(poOpMaIUIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
MCII0JIb30BATh U3YYEHHBIN TOHATUNHBIN
anmapar Kypca XuMuu

Hroro no pazaeny:
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Pasnen 3. Ilepnoanuecknii 3akoH u [lepuoanyeckasi cucrema xumuyeckux 3emenToB JI. U. Mennesneea. Ctpoenue
aTOMOB. XUMHYECKas CBA3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIMU

3.1 | [lepuoanyeckwuii
3aKOH U
ITepnoanueckas
cucreMa
XUMHUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

1. . Menaeneena.

7

[TepBble MONMBITKY KJIaCCU(DUKAITUU
XHMUYECKUX AJIeMEHTOB. IloHsTHE

O TPYIIAX CXOJHBIX AJIEMEHTOB
(1IeI0YHBIe M IEJI0YHO3EMEIbHBIC
MeTaJlJIbl, TaJIOT€HbI, MHEPTHBIE Ta3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yIOT
aMmdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepnonnueckuii 3axoH. [lepuognueckas
CHCTEMa XMMHYECKHUX DJIEMEHTOB

J.1. Menneneesa. Kopotkonepuoanas u
JUTMHHOTIEPHOIHAS (DOPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKHX
anemeHToB [[.1. Menneneesa. [leprobl
Y rpynibl. OU3NUECKUN CMBICT
MOPSIIKOBOTO HOMEPa, HOMEPOB Meproaa
Y TPYIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
saep. M3otonbl. DnekTpoHbl. CTpoeHue
AJIICKTPOHHBIX 000JI0UEK aTOMOB IIEPBBIX
20 XMMHYECKHX DJIEMEHTOB
[Teproguyueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepucTuka
XHMHYECKOI'0 dJIEMEHTa

IO €ro NOJIOXKEHUIO B [leproanueckon
cucteme J[.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS pajinyca

PackpbIBaTh CMBICI IEPUOTUUECKOTO
3aKOHa.

OnuchIBaTh CTPOEHUE TAOTHIIBI
«llepuoguueckas cucreMa XUMUYECKUX
aneMmeHToB (.M. MenneneeBay.
MoaenupoBaths CTPOEHHE aTOMA,
SHEPreTUYECKUX YPOBHEMN U MTOJYPOBHEM
MIPY MOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYypanuii 1 3J1€KTPOHHO-
rpadguyeckux Gopmy.

[TosicHATH PU3UYECKUIA CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA
Y TPYIIIBI AJIEMEHTA.

XapaKkTepu30BaTh XUMUYECKHUE 3JIEMEHTHI
MIEPBBIX TPEX MEPUOAOB, KAJIUM, KaTbLIHU
Y UX COEIMHEHUS T10 TOJIOKEHUIO

B [lepnoanueckoii cucreme

J.1. Menpeneena.

OOBsICHATH 001IIE 3aKOHOMEPHOCTH

B N3MEHEHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPHUIATEIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUN

B ITpEJIENIax MaJbIX MEPHUOJIOB U IIIaBHBIX
MOATrPYII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XUMHUYECKHUX AJIEMEHTOB,
METAUTMYECKUX U HEMETAJITNYECKUX
CBOICTB M0 TpyNIiaM 1 IEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u
[Tepronnyeckoii CUCTEMBI XUMUYECKUX
3JIEMEHTOB JJIsl PA3BUTHSI HAYKHU U
npaktuku. .M. Mennenees — y4€Hbii u
rpaXkIaHuH.

Xumuueckuiit IKCnepumenm:
Jlemoncmpayuu:

B3aumopelicTBre THAPOKCHIA IIMHKA

C pacTBOpaMu KHUCJIOT U HIEJIOYECH.
MopaenupoBaHue CTPOCHUS MOJIEKYII
IIPY [IOMOILH PUCYHKOB, MOJEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (OPMYII.
Ta6muma «Ileproanueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimul
O3znakomIleHHe ¢ 00pa3iamMu METaJIoB U
HEMETAIIOB

VYyacTBOBaThH B COBMECTHOM paboTe

B [1ap€ WUJIU TPYIIIIE.

BeicTpauBaTh pa3BEpHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOpPMALIKIO U3 yueOHUKA U APYTUX
HMCTOYHUKOB, B TOM unciie IHTepHeTa

3.2

XUMHUUYECKAS CBA3b.
OKUCIIUTEINBHO-
BOCCTAaHOBUTEJIbHBIE

peakuuu

Xumnueckas cBsi3b. KoBaneHTHas
(moJsipHas ¥ HEMOJIAPHAsI) CBSI3b.
DIEKTPOOTPUIATETBHOCTh XUMUYECKUX
anemeHTOB. oHHas cBsi3b. CTeneHb
okucnenus. OKUCIUTENbHO-
BOCCTaHOBHTEIIbHBIE peakinu. [Ipoiieccrl

PackpbIBaTh CMBICT N3y4aeMBbIX ITOHATUH.

OnpenensiTe BUA XUMUYECKOU CBSI3U

B COCIMHCHHH.

MoaennpoBats CTPOEHUE MOJIEKYIT
IIPY [IOMOIIIA PUCYHKOB, MOJEJEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.
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OKHUCJICHUS U BOCCTAHOBJICHUS.
OKHUCIUTENN U BOCCTAHOBUTEH.
XUMHYECKUN IKCIIEPUMEHT: U3YyUYECHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aUMOACHCTBUC
TUAPOKCHUA IIMHKA C PACTBOPAMHU KHUCJIOT
U TIeJI0ueH, IPOBEJICHNE OMBITOB,
WUTFOCTPUPYIOIIUX TPUMEPDI
OKHCITUTETLHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiu
Pa3NOKEeHUS, COSTUHEHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBITHL, WIUTFOCTPUPYIOIINE IPUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkuuii (ropeHue, peakiuu
Pa3JIoKEeHUs, COCTUHECHMUS)

Hcnonp30BaTh XUMUUYECKYIO CUMBOJIUKY
JUJIsl COCTaBJieHUs (pOpMYJT BEIECTB,
AJIIEKTPOHHOTO OanaHca peakiiuii.
OrnpenensTh CTeNeHb OKUCICHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB 0 (popMysaM u
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COEJIMHEHHH 10 CTEIICHU OKHUCIICHUS
ATOMOB XMMHYECKUX DJIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTaHOBHUTEb. PaccTaBiIsgTh
KO2(PUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuii METOJOM BJIEKTPOHHOTO
OajaHca.

Habaronats XMMHYECKUE OMBITHI

110 TUIaHY, aHAJIM3UPOBATh U JIeJaTh
BBIBOJIBL.

HUcnonw3zoBate UKT mig cozmanns
MOJIeJIEN, TOATOTOBKY IPE3EHTAIIUM,
JIOKJIAJIOB IO TEME.

BricTpauBaTh pa3BEpHYTHIC TUCHMEHHBIC
1 YCTHBIE€ OTBETHI C OIIOPOM Ha
uHpopManuio U3 yueOHUKA U JPYTUX
HMCTOYHMUKOB, B TOM uKcie MlHTepHeTa

Hroro no pazaeny 15
PesepBHOE Bpemst 3
OBIIEE YMCJIO HACOB 68
[10 ITPOT'PAMME
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9 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM Conepxanue oOy4eHUs
/o 4acoB o0yyaromuxcs

y4eOHOro npeaMeTa

Pasznen 1. BemrecTBo U XUMHMYECKHE PeaKINH

11

IToBTOpEHUE N
yrayOJieHre 3HaHUN
OCHOBHBIX pa3/IeJioB
Kypca 8 kiacca

5

[lepnonnueckuii 3axoH. [lepuoguueckas
CHUCTEMAa XUMHYECKUX 3JIEMEHTOB

J.N. Menpneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kaus, KalbLUs U UX
COEIMHEHUH B COOTBETCTBUU

C TIOJIO’)KEHUEM DJIEMEHTOB

B [leprnoanueckoit cucreme U CTpOCHUEM
UX aTOMOB.

CrpoeHue BeniecTBa: BUJIbl XUMHUECKOMN
CBsI3U. THIIBI KPUCTAIIIMYECKUX
pEETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT THUIA KPUCTATUIMYECKOU
PELIETKN U BUJA XUMUYECKOU CBA3H.
Knaccuduxamnus u HoMeHKIaTypa
HEOPraHWYECKNX BEIIECTB. XUMHUECKHE
CBOMCTBA BELIECTB, OTHOCSIINXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COEIMHEHUH, TCHETUYECKAs CBA3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu30BaTh XUMUUYECKHE JIIEMEHTbI
MIEPBBIX TPEX MEPUOJIOB, KATUA U KaJIbLIHs
0 UX MoJiokeHuto B [lepuoanueckont
cucteme /1. 1. Menaeneena.
KinaccudunupoBath 1 Ha3bIBaTh
HEOPraHWYECKHE BEIIECTBA U3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMUYECKHE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIaTh CBOWCTBA PUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX
pEaKIuu.

OnpenensTe BUI XUMUUECKOH CBS3HU U
THI KPUCTALUIMYECKOU PEIIETKH
BEILIECTBA.

[Iporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCMMOCTH OT UX CTPOECHHUS.
BricTpanBaTh pa3BEpHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(popMauio U3 yueOHUKa U
CITPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

03HAKOMJICHUE C MOJICTIIMU
KPUCTAJUTMYECKHUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — METaJJIOB
U HeMeTalyIoB (TpaduTa u anmasa),
CJIOXHBIX BEIIECTB (XJIOpHJIa HATPHS)

UCIIOJIb30BATh U3YYCHHBIA TOHATUNHBIN
arrapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuun

Knaccudukanus XuMuueckux peakiun
0 Pa3IMYHBIM MIPU3HAKaM (T10 YUCITY U
COCTaBY y4acCTBYIOUIUX B PEAKIINU
BEIIECTB, MO TEII0BOMY 3 (DexTy,

110 UBMEHEHUIO CTENIEHEN OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB,

0 0OPaTUMOCTH, MO Y4aCTHIO
KaTajau3aTopa). JK30- U
SHAOTEPMHUYECKUE PEAKIIUH,
TEPMOXUMUYECKUE YPABHEHHSI.
[TonsiTHE O CKOPOCTU XUMHUYECKOU
peakuuu. [TorsiTue 06 06paTUMBIX

¥ HEOOPATUMBIX XUMHYECKUX PEAKIIHSIX.
[loHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX
peakuusax. [lonarue o karanuse.
[ToHsiTHE O XMMUYECKOM PaBHOBECHH.
@aKTOpHI, BIUSIOIIUE HA CKOPOCTH
XUMUYECKOW peaKIMu U MOJI0KEHHE
XUMHUYECKOTO PAaBHOBECHSI.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHI
Y TIPUMCHSITh 3TH IOHSATHS TIPU OMTUCAHUHT
CBOMCTB BEIIECTB U UX MPEBPAIICHHIA.
KnaccudunupoBaTs XMMUYECKUE
PEaKIUH 10 Pa3IMYHBIM PHU3HAKAM.
YcraHaBIMBaTh 3aBUCUMOCTD CKOPOCTH
XUMHUYECKOU PeaKIuu OT Pa3IuIHbIX
(haxkTopoB.

[IporHo3upoBaTh BO3MOXKHOCTH
MPOTEKAHMS XUMUYECKHUX ITPEeBpaIeHUN
B Pa3JIMYHBIX YCIOBUSX.

OnpenensiTe OKUCTUTEINb U
BocctaHoBuTtesb B OBP.

CocTaBiATh AIEKTPOHHBIN OanaHC
peaxIuu.

[Tpou3BOMUTH BHIYUCICHUS

10 XUMHUYCSCKHM YPaBHCHUSIM.
VYyacTBOBaTH B COBMECTHOM paboTe

B [1ape WJIX TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIC THCHMEHHBIC
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peakuuu, 3IeKTPOHHBINA OallaHC
OKHCJIUTEILHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBieHUE ypaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKUH C UCTIONB30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

HccnenoBanne 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIMu OT BO3JICHCTBUS
pa3IUYHBIX (PaKTOPOB.

ONBITHI, WUTFOCTPUPYIOIINE PUMEPHI
OKHCIIUTETBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3JIOKEHUSA, COCTUHEHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MACCHI
pEeareHTOB WU IPOIYKTOB MO
YPaBHEHUSIM XUMUYECKHX PEAKIIHii

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHpOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCII0JIb30BATh U3YYCHHBIN TOHATUNHBIN
anmapar Kypca XuMuu

1.3

DNEeKTpoNIuTHYECKas
JIUCCOIIMAIIHS.
XHUMUYECKUE
peakiuu

B pacTBOpax

Teopust 3IEKTPOIIUTUYECKON
JTUCCOLMALINN. DIEKTPOJIUTHI U
HEANEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIMAIMY BEIIECTB

C Pa3JIUYHBIMU BUAAMU XUMUYECKON
cBs3u. Crenens quccounanu. CuiabHbIe
U cia0ble SJIEKTPOTUTHI.

Peakuuu nonnoro oomeHa. Y cioBus

PackpbIBaTh CMBICT H3y4aeMbIX IOHATH,
a TaKXXE€ CMBICII TEOPUHU
AIEKTPOJIUTUUYECKOU JUCCOLHUALNH.
OOBACHATH MPUUMHBL
AJIEKTPOINPOBOTHOCTH BOJIHBIX PACTBOPOB
BEILIECTB, pa3INYaTh CJIa0bIE U CUIIbHBIE
AIEKTPOIUTHI.

CocTaBisiTh ypaBHEHHUS IUCCOLUALIAN
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IPOTEKAHUS PEeaKIMil HOHHOTO OOMEHa,
MOJIHBIC U COKPAIIEHHBIC HOHHBIE
ypaBHEeHUs peakiuid. CBONCTBA KUCTIOT,
OCHOBAHMU U COJIEM B CBETE
peACTaBICHUN 00 AIEKTPOTUTUUECKOM
nucconyanun. KauecTBeHHbIC peakiuu
Ha WoHBI. [loHsITHE O THIpOIH3E CONeil.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTPOIPOBOAHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JUCCOIMAIINY KUCTIOT, IIeJIoUei

U coJiei (BO3MOHO UCTOJIb30BaHUE
BUJICOMATEPHUATIOB).

OnbITHl, WUTIOCTPUPYIONIHAE MPU3HAKU
MIPOTEKAaHUsI PEAKIIMA HOHHOTO OOMEeHa
(oOpa3oBaHME OcaJiKa, BBIJICIICHUE Ta3a,
oOpa3oBaHHE BOJIbI).

Pacno3HaBaHnue HEOpraHUYECKUX
BEIIIECTB C MOMOIIbIO0 KaU€CTBEHHBIX
pEaKiui Ha UOHBI.

JlabopamopHhuiii onvim:

N3ydenune npu3HaKoB NPOTEKAHUS
peaKIuy HOHHOTO OOMEHA B pacTBOpax
AIICKTPOJIUTOB (C 0Opa30BaHUEM OCaIKa,
BBIJICJICHHEM Ta3a, 00pa30BaHUEM BO/IbI).
Ilpakmuueckasa paboma:

KHCJIOT, IIEJI0YEH U COJICH, ITIOJIHBIC U
COKpAIIEHHBIE HOHHBIE YPABHECHUS
XUMHUYECKUX PEAKIIU HOHHOTO 0OMEHa,
KpaTKUE HOHHBIE YPABHEHUS MTPOCTHIX
PEaKLMU TUAPOIIA3a COJIEH.
XapakTepu3oBaTh 00IIHNE XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIUYHBIX KJIACCOB
Ha OCHOBE TEOPHUH JIEKTPOJIUTHUUECKON
JTIUCCOLMAIIAN; TOATBEPKAATh CBOMCTBA
MIPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
PemiaTe 3kCriepuMeHTAIBHBIE 3a1a41
10 TEME.

[InaHupoBaTh U OCYILECTBIATH

Ha MPAKTUKE XUMUYECKHUE

9KCIICPUMCHTLI, IIPOBOJAUTDH Ha6J'IIOI[CHH$I,

JIeJIaTh BBIBOJIBI ITO PE3YJIbTaTaM
OKCIIEPUMEHTA TIPY TIPOBEICHUH
71a60paTOPHBIX OMBITOB M MPAKTUYECKUX
pador.

CnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu Mpu
WCIIOJIb30BAaHUN XUMUYECKOH MTOCY bl U
000py10BaHUS.

HpOBOI[I/ITB BBIYMCJICHHA 110 XUMHNYCCKHUM

YPaBHCHUSM.
VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue skcriepuMeHTalbHbIX
3a/1a4 110 TEME.

Buviuucnenua:
110 YPABHEHUSIM XUMHUYECKUX PEaKIINi

B [Iape WM TPYMIIE.

BricTpanBaTh pa3BEpHYTHIE TMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMALIMIO U3 YUEOHHKA U APYTUX
MCTOYHUKOB MH(OPMAIIH, B TOM YUCIIE
Nutepuera

Uroro no pazgeny

17

Pa3gea 2. Hemerasibl ¥ X COeAUHECHUSA

2.1 | OOmras 4
XapaKTEePUCTHKA
XUMHUYECKUX
DJIEMEHTOB
VIIA-rpynmnsi.
I'anorensl

OO6m1as XxapakTepUCTHKA rajIOTeHOB.
OcoOEeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIC CTEIICHU OKUCIICHUS.
Crtpoenue u pusndyeckue CBONCTBA
IIPOCTHIX BELIECTB — raJJOT€HOB.
XUMHYECKHE CBOKWCTBA HA IPUMEPE
xJiopa (B3aUMOJIEHCTBUE C METAIIIAMU,
HEMETaJUIaMU, 1IeJI0YaMM ).
XnopoBogopos. CoJisiHast KHCIIOTa,
XUMHUYECKUE CBOMCTBA, MOJIYYEHUE,
npuMeHeHue. JleincTeue xyopa u
XJIOPOBOJIOPOJA HA OPraHU3M YEJIOBEKA.
Baxuelme XJIopuapl U UX HAXO0KICHUE
B IIPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITHI, OTpakarIue GU3NIECKUE U
XUMHYECKHE CBOWCTBA FAJIOTEHOB U UX
coeAMHEHU (BO3MOXKHO UCIIOIb30BAHUE

OOBSCHATH O0IITHE 3aKOHOMEPHOCTH

B UBMEHEHUU CBOMCTB HEMETAIJIOB U UX
COCJIMHEHUH B MpeJiesax MaabixX
MEPHUOJIOB U TTIABHBIX MOATPYIII
[leproauyeckoit CUCTEMBbI XUMUYECKUX
AJIIEMEHTOB C Y4ETOM CTPOSHHUS UX
aTOMOB.

XapakTepu3oBaTb (PU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha MpUMepe XJIopa) 1
CJIOKHBIX BEUIECTB (XJIOPOBOAOPOAA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJIyYEHUs, TPUMEHEHHE U 3HaUYCHHE

B [IPUPOJIE€ U KU3HU YEJIOBEKA.
OnpenensiTe XJIOPUA-UOHBI B paCTBOPE.
[InaHupoBaTh U OCYIIECTBIISITh

Ha MPAKTHUKE XUMUYECKHUE
AKCIEPUMEHTHI, MPOBOAUTH HAOIIOACHMUS,
JIeJIaTh BBIBOJBI 110 pe3yJibTaTaM
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BUJIEOMATEPHUAIIOB).

O3zHakomiieHHe ¢ 00pa3LaMu XJI0pUI0B
(raJoreHuI0B).

JlabopamopHhuwiii onvim:

N3ydeHne CBOWCTB COJITHOM KUCIIOTHI.
[IpoBeneHrEe KaUECTBEHHBIX PEAKIUM
Ha XJIOPUA-HOHBL.

IIpaxmuueckasa paboma

Ne 2: Tlonmyuenue CoITHOM KUCIIOTHI,
M3y4YEHHE €€ CBOWCTB.

Buviyucnenus:

[0 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJINH U3 PEareHToB JIaH B U30BITKE

AKCTIIEPUMEHTA MIPU IPOBEACHUN
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

CrnenoBath npaBuiam 0e30MacHOM
paboThl B TabopaTopuu

IIPU UCTIOIB30BAHUY XUMHUYECKON
NOCY/bl U 000PYI0BAHUS.

BricTpauBaTh pa3BEPHYThIC MTUCHMEHHBIC
U YCTHBIE OTBETHI C OMOPOH

Ha nH(poOpMaIHIo U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUATIOB, IPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmapar Kypca XUMHU

2.2

OO0mas
XapaKTEePUCTHKA
XUMHUYECKUX
2JIEMEHTOB
VIA-rpynnsi. Cepa
U €€ COeqUHCHUS

OO6mast xapakTepuCTHKA HIEMEHTOB
VIA-rpynmsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHU
OKHUCJICHUSI.

Crtpoenue u pusndecknue CBONCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U CEPBI.
AnnoTpornHbie MOAU(PUKAIIMHA KUCTOPOAa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBonopo, cTpoeHne, GPU3NICCKUE U
XUMHUYECKHE CBOKCTBA.

OKcupl cepbl Kak MpeICTaBUTENH
KHCJIOTHBIX OKCHUJIOB.

CepHas kucnota, pu3nuecKue u
XUMHUYECKHE CBOMCTBA (0OIIHE KaK

OOBsACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHHUM CBOMCTB 3JIEMEHTOB
VIA-rpynnbl ¥ uX COCTUHEHUN C yUETOM
CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh GU3UICCKUE U
XUMHUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTUHEHHUIN
(cepoBOI0pOIA, OKCUIOB CEPBI, CEPHOM
KHCJIOTHI, CyJb(]aToB), CIOCOOBI UX
MOJy4YEHUs, MPUMEHECHUE U 3HAUCHUE
B MMPUPOJIC U KU3HM YEJIOBEKA.
OnpenensiTe HaMUYKE CyIb(aT-NOHOB
B pacTBOpE.

OOBSACHSITH CYITHOCTh KOJIOTHYECKUX
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peACTaBUTENS Kilacca KUCIOT U
crienuduyeckne). XuMUUECKUE PEeaKInu,
JIeXKaIIue B OCHOBE MPOMBIILICHHOTO
croco0a NMoJy4eHHsI CEpHOM KUCTOTHI.
[Ipumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAs peakilus Ha Cyib(paT-uoH.
Haxoxnenue cepsl 1 €€ COEqUHEHN N

B npupojie. XUMUYECKOE 3arpsi3HEHUE
OKpY’Karoleh cpeibl COCTMHECHUSIMHU
cephl (KUCTOTHBIC IO/, 3aTPSI3HCHHE
BO3JlyXa U BOJOEMOB), CLIOCOOBI €r0
MIPEI0TBPAICHUS.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3HakoMJieHHEe ¢ oOpasIiaMu cepsl U e€
COEJIMHEHUAMU (BO3MOKHO
HCIIOJIb30BAHUE BUACOMATEPUATIOB).
Hab6monenue nporecca o0yriiuBaHus
caxapa noj JeMCTBUEM
KOHIEHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlabopamopHhvie onvimoi.:

N3yyeHne XuMHUYECKHUX CBOMCTB
pa30aBIEHHON CEPHOM KUCTIOTHI.
[IpoBeneHne KaueCTBEHHOM peakIuy Ha
cynb(aT-uoH U HAOIIOICHUE MPHU3HAKa
€€ MPOTECKAHUS

npo0ieM, CBA3aHHBIX C IepepadoTKON
COCMHEHUH CEPBI.

IInaHupoBaTh U OCYLIECTBIISATH

Ha PAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIIOICHHS,
JieaTh BHIBOJBI 110 pe3yJibTaTaM
DKCIIEPUMEHTA.

CrnepnoBatb npaBuiiaMm 6€30MacHON
paboTel B TabopaTopuu

IIPU UCTIOJIb30BAHUHN XUMHUYECKOM
MOCYJIbI U1 000PYyIOBaHUSI.
[Tpou3BOAUTH BBIYUCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcrnonp30BaTh IPU BBIIOJIHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIPaBOYHBIE MaTEPHUAIIbI
(ITepponuecKyto CUCTEMY XUMHUYECKUX
anemenToB JI. 1. Menneneesa, Tabauity
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM U
CoJIEH B BOJE, IEKTPOXUMUYECKHH P
HaIpsKEHU METAIIIOB).

Hcnionp30BaTh IPU BBIIOJIHEHUT
y4eOHBIX 3aJIaHUi U B TIPOLIeCcCe
MCCJIEI0BATEIbCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPyY
XUMHYECKOr0 COJIepkKaHUs, CIIPAaBOUYHbIE
MaTtepuaibl, pecypcel IHTepHETa
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2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKHX
HIIEMEHTOB
VA-rpynmnsi.

Azor, pochop u ux
COEJIMHEHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
VA-rpynnbl. OCOO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHUCJICHUSI.

A30T, pacnpocTpaHeHue B MPUPOJIE,
bu3UYECKre U XUMUUECKUE CBOMCTBA.
Kpyrosopot azora B npupoe.
AMMHaK, ero Gu3nyecKue 1 XuMUYECKue
CBOMCTBa, MOJIy4CHUE U TPUMEHCHHE.
Conu aMMoHuUsI, UX (PU3NUECKUe U
XUMHUYECKHE CBOWCTBA, TPUMECHECHHE.
KavecTBeHHast peakiiust Ha HOHBI
aMMOHUSI.

A3OTHas KHCJIOTa, €€ MOoJTyueHue,
bu3UYECKUe U XUMUUECKHE CBOMCTBA
(oOmue Kak MmpeCcTaBUTEN Kiacca
KHUCJIOT U CIIeIU(PUIECKUE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHUS B Ka4€CTBE MUHEPAJIbHBIX
ynoOpeHuid. XUMHUYECKOe 3arps3HCHHE
OKPY’KAIOIIEN CPEbI COCTMHECHUSMU
a30Ta (KUCJIOTHBIE T0K/IH, 3aTPSI3HEHHE
BO3]1yXa, IOYBBI U BOJOEMOB).
docdop, ammoTponHbIe MOIUDUKAITTN
docdopa, hpuznyeckre 1 XUMUICCKHC
cBoictBa. Okeun gocdopa (V) u
dbocdopHas kuciaora, GUnIECKUe U

OOBICHATH 001IKE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWCTB AJIEMEHTOB
VA-rpynnsl v uX COEAMHEHUN C YYETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XUMHYECKUE CBOMCTBA MIPOCTHIX BEIIECTB
azorta u pocdopa u ux coeAMHEHUN
(amMmMmaka, coyieii aMMOHUS, A30THOM
KUCJIOTBI, HUTPATOB, okcuaa pocdopa (V)
u ¢pochopHoi KucnoThl, hocdarTon),
CTIOCOOBI MX TOTYUYCHHUsI, IPUMEHEHHUE 1
3HAYCHHE B MIPUPOJIC U )KU3HH YEIOBEKA.
OmnpenensiTe HOHBI aMMOHUS U (ocdat-
HOHBI B PacTBOpE.

OOBSICHATH CYLTHOCTH KOJIOTHUECKHUX
npo0sieM, CBSI3aHHBIX C HAX0XKICHUEM
coeMHEHUH a3ota u Gocdopa

B OKPYXaroIleH cpele.

[TnaHupoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMHYECKHE
HKCHEPUMEHTHI, IPOBOIUTH HAOTIOICHUS,
JIeJ1aTh BBIBOJIBI 10 pe3yJibTaTaM
HKCIEPUMEHTA MPU IPOBEACHUH
71a00paTOPHBIX OTIBITOB U MTPAKTHYECKON
paboTHI.

CnenoBath mpaBuiaM 0€30MacHOM
paboThl B 1ab0OpaTOopun
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XUMHUYECKHUE CBOMCTBA, IOJIyYCHUE.
Hcnonb3oBanue GpocdaToB B KauecTBE
MUHEPAJIBHBIX YI0OpECHHI.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

O3zHakomiieHHE ¢ PU3MYECKUMU
cBoOMcTBamu a3zota, pocdopa

1 UX COeIUHEHUI (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJIeHHE ¢ 00pa3iiaMu a30THBIX U
dbochopHbIX ya0OpeHHil.

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3y4YE€HUE CBOMCTB aMMHAaKa.
BzaumoneincTBue KOHUEHTPUPOBAHHOMU
A30THOM KHUCJIOTHI ¢ MeJIbIO (BO3MOXKHO
HCII0JIb30BAHUE BUACOMATEPHUATIOB).
JlabopamopHvie onvimoi.:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUIA
Ha MOH aMMoHuA u pocdar-noH, u
W3yYCHHUE MPU3HAKOB UX MPOTEKAHMUSI.
Ilpaxmuueckas paboma

Ne 3: [Tomyuenue aMmmuaka, u3yueHue
€ro CBOMCTB.

Buviuucnenus:

110 YPaBHEHUSIM XUMHUYECKUX PEaKIINi

MIPU UCTIOIB30BAaHUU XUMHUYECKON
MOCYJIbI U 000PYyIOBaHUS.
[Tpou3BOUTH BHIUUCICHHUS

M0 XUMUYECKUM YPaBHECHUSIM.
Hcrnonp30BaTh IPU BHITTOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPABOYHbBIE MATEPUAIIBI
(MepUOINYECKYIO CUCTEMY XUMHUUECKUX
anemenToB J[. . Menpeneena, Tabnuiry
PacTBOPUMOCTHU KUCIIOT, OCHOBAHUU U
COJIEH B BOJIE, DJICKTPOXUMHUUECKUN Psifi
HanpsH>KEHUM METaJIOB)
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2.4

Oobmas
XapaKTEPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB
I[VA-rpynmsr.
Yraepon u
KPEMHUU, U UX
COCIUHEHHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB

[V A-rpynnsl. Oco6eHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHCJICHHUS.

Yrnepon, amioTponHbie MOAUGUKAIINH,
pacnpoCcTpaHeHue B IPUPOJIE,
bu3uYeCKre U XUMUYECKHE CBOMCTBRA.
Ancopbuus. Kpyrosopot yriieposa

B IIPUPO/IE.

Oxkcuapl yraepojia, ux puznyeckue u
XUMHYECKHUE CBOMCTBA, IEUCTBUE

Ha YKUBBIE OPraHU3MBbI, TIOJIYdEHUE U
IPUMEHEHHE. JKOJIOTHUYECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yriepona (IV), rumoresa riao6anbHOroO
NOTEIUICHUS KJIIUMAaTa, TapHUKOBBIN

¢ dexT.

VYroyibHas KUCIOTA U €€ COJU, UX
¢bu3nueckre 1 XUMUYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnHas peakius Ha KapOOHAT-
nonbl. Mcnonb3oBaHue kapOOHATOB

B OBITY, MEIUIIMHE, TPOMBIIIIIEHHOCTH U
CEJIbCKOM XO3SMCTBE.
[lepBoHaYaNIbHBIE TOHATHUS

00 OpraHMyYeCKuX BEIIeCTBAX KaK

0 COEJMHEHUSIX yriepoaa (MEeTaH, 3TaH,

OOBICHATH 001IKE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB JIEMEHTOB
IVA-rpynmnsl ¥ UX COETMHEHUH C yUETOM
CTPOEHHUSI X ATOMOB.

XapakTepu3oBatrh GU3NIECKUE U
XUMHUYECKHUE CBOMCTBA IPOCTHIX BEIIECTB
YTJIE€pOia U KPEMHUS U UX COEIUHEHUI
(OKCHIIOB yTaepo/a, yrojlbHONW KHCIOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHHUEBOM KHUCJIOThI, CUIIMKATOB),
CIOCOOBI UX MOJTYyYEHHUS, IPUMEHEHUE U
3HAYEHUE B IPUPOJE U )KU3HU YEIIOBEKA.
OOBSACHATH NPUYNHHO-CIIE/ICTBEHHYIO
CBSI3b: CTPOEHHUE BEUIECTBA — CBOMCTBA
— NPUMEHEHHUE — Ha IIPUMEPAX
COEJIMHEHUH yriIepoJa U KPEMHUS.
Omnpenenatb kKapOOHAT- U CUIMKAT-UOHBI
B pacTBOpeE.

OOBACHATH CYITHOCTbH IKOJIOTUYECKUX
po0sIeM, CBSA3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOrO ra3a B OKPYKaIoIIEH Cpeie.
[ToaTBepxaaTh 0COOEHHOCTH COCTaBa
OpPraHWYECKUX BEILECTB IPUMEPAMHU
IPOCTBIX COEAMHEHHM (METaH, ITaH,
ATWJIEH, allETUJIEH, 3TAHOJI, [NINLIEPHH,
YKCYCHAasi KHCJIOTa), B3aUMOCBS3b
HEOPraHMYECKUX COEUHEHNHN yTiIepoaa u
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STWJIEH, alleTUJIEH, 3TaHOJI, TJULEPHH,
YKCyCHAasi KUCIIOTA).

[IprpoaHbIE ICTOYHUKY YITIEBOAOPOAOB
(yroae, npupoHbIi ra3, HedTh),
OPOJYKTHI UX NepepaboTKu (OEH3MH),
UX POJIb B OBITY U IPOMBIIILJIEHHOCTH.
[TonsiTHe 0 OMOIOrMYECKH BaXKHBIX
BELIECTBAX: JKUpax, OesKax, yrieBojaax —
U UX POJIU B KU3HU YEJIOBEKA.
MarepualibHOE €JUHCTBO OPTaHUYECKUX
Y HEOPraHMYECKUX COCAMHEHU.
Kpewmuuii, ero ¢puszndeckue u
XUMHYECKUE CBOMCTBA, TIOJTYyYEHUE U
npuMmeHeHne. CoeTMHEHUs] KPEMHUS

B nipupoae. OO01ue mpeacTaBieHus

006 okcue kpemuns (IV) u kpeMHHEBOI
KHCTIOTE.

Cunukarel, UX UCTIOIB30BaHUE B OBITY,
MEULMHE, TPOMBIIIJIEHHOCTH.
Baxuelme cTpouTenbHbIE MATEPUATIBI:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
x)ene300eToH. [Ipobiiemsr 6e30macHOTO
UCIIOJIb30BAHUS CTPOUTENBHBIX
MaTEpHAJIOB B TOBCEHEBHOM KU3HHU.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAIUIMYECKUX PEIIETOK

OpPTaHMYECKUX BEIIECTB.

OnuceiBaTh poJIb OCITKOB, KUPOB U
YIIEBOAOB B PYHKITMOHHUPOBAHUH YKHUBBIX
OpPraHu3MOB, COCTaB IMPUPOJTHBIX
WCTOYHUKOB YTJIEBOJIOPOIOB, UX POJIh

B OBITY U TTPOMBITIIICHHOCTH.

[TpoBOIUTE BEIYUCIICHHS 110 YPABHCHUSAM
XUMHYCCKUX PEAKIIHH.

[T1aHMpOBATH U OCYIICCTRIISATH

Ha TIPAKTUKE XUMUYCCKUE
OKCIIEPUMEHTBI, IIPOBOINTH HAOJTFOICHHSI,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a60paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnemoBath nmpaBuiIaM 0€30MMacHOM
paboThI B TabopaTopuu

IIPY UCTIOJIb30BAHUH XUMHYECKOM
MOCY/IbI U 000PYIOBaHUS.
Hcnonb30BaTh IPH BBHITTOTHEHUH
y4eOHBIX 33aJIaHUN TEKCTHI yUeOHUKA,
CIIPaBOYHBIE MaTEepUaIIbI
(ITeproandeckyro CUCTEMY XUMUYECKUX
sanemenToB JI. . MenpaeneeBa, Tabiauity
pPacTBOPUMOCTH KHCTIOT, OCHOBaHUH U
COJIEN B BOJIE, JIIEKTPOXUMHUUECKHMN P
HaIpPSHKEHUH METAJIJIOB)
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anmasa, rpadurta, QyJepeHa.
O3HaKOMIIEHHE C MTPOLIECCOM a/1COPOLIMH
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMJIEHHE C IPOAYKLIHEH
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomatepuanbl: CUIMKaTHAS
IPOMBILIEHHOCTB ).

Mopenu MoNeKyJI OpraHUYEeCKUX
BEIIECTB.

JlabopamopHhuwiii onvim:

[Tonyyenue, cobupanue, pacrno3HaBaHUE
Y U3YUYEHUE CBOMCTB YIJIEKUCIIOrO Ta3a.
[IpoBeneHne KaYECTBEHHBIX PEAKIIUI
Ha KapOOHAT U CUJIMKAT-UOHBI U
U3Yy4YEHUE IPU3HAKOB UX MPOTEKAHUSI.
IIpaxmuueckue pabombpi:

Ne 4. Tlonydenue yriekuciioro rasa,
V3y4YECHHUE €r0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaIbHbIX
3a7a4 no teMe «Ba)xHenIre HeMeTaIbl
U UX COETHEHUS»

Buviuucnenua:

M0 YPaBHEHUSIM XUMUYECKUX PeaKIuil

Hroro no pazaeny

25
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Pa3nen 3. MeTajiibl ¥ UX COCANMHECHUSA

3.1 | O6uue cBoiicTBa 4
METAJLIOB

OO6mras xapakTepUCTUKa XUMUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nonoxeHus B [lepuoguueckont cucreme
XUMHUYECKUX JIEMEHTOB

J.1. MeHneneeBa 1 CTpOCHUSI ATOMOB.
Crpoenue MeTaiioB. Metanuyeckas
CBSI3b U METAJITNYECKast
KpUCTAJLINYECKas peLIETKA.
DIEKTPOXUMUYECKUH psiJl HATPSIKEHUN
MeTaioB. du3nueckue 1 XUMUUYECKUe
cBoiicTBa MetajutoB. OOIIHE CIIOCOOBI
noyryyeHus: MmetaiuioB. [lonstue

0 KOPpO3HH METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3HUHU.
Cnnasel (CTa)b, YYTYH, JIOPATIOMUHUN,
OpoH3a) 1 UX IPUMEHECHHE B OBITY U
POMBILIIIIEHHOCTH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UU
METaJI0B (BO3MOKHO HUCIOJb30BAHUE
BHUJICOMATEPHUATIOB).

JlabopamopHvlie onvimul:
O3HakoMJieHHE ¢ 00pa3liaMu METANIOB U
CIUIABOB, UX (DU3NYECKUMU CBOWCTBAMHU.

PackppIBaTh CMBICI M3y4a€MBbIX TOHATUN
Y IPUMEHATH ITU TIOHSATHUS MIPU ONHCAHUU
CBOMCTB BEIIECTB U UX IIPEBPALLCHUN.
OOBsICHATH 00IIME 3aKOHOMEPHOCTHU

B U3MEHECHHUH CBONCTB 2JIEMEHTOB-
METAJUIOB U UX COCIUHEHUM C YUYETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu30BaTh CTPOCHUE METAJIJIOB,
oOmue pu3nuecKkue U XUMUYECKUe
CBOMCTBA METAJIJIOB.

XapakTepu30BaTh 00IIHE CITIOCOOBI
MOJIYYEeHHS] METAIIJIOB.

OnuceIBaTh CIIOCOOBI 3aIUTH METAIIOB
OT KOPPO3HH.

CrnenmoBath npaBmiiaMm 6€30macHON
paboTHI B 1abOpaTOpuu MpHU
MCIOJIb30BaHUU XUMUYECKOH MOCY bl U
000py1I0BaHUS.

[Ipon3BOUTH BEIYUCICHUS

10 YPaBHEHUSIM XUMHYECKUX PEaKIUH,
€CJIM OJIUH U3 PEareHTOB COJIEPHKUT
MPUMECH.

VYyacTBOBaThH B COBMECTHOM paboTe

B [1ape WUJIU TPYIIIIE.

Hcrnonbp30BaTh Npy BBITTOJIHEHUN
y4eOHbIX 3aJJaHUN TEKCThl yUeOHUKA,
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Buviuucnenus:

110 YPAaBHEHUSM XUMUUYECKUX PEaKIIUH,
€CJIM OJMH U3 PEareHTOB COAECPKUT
pUMeCH

CIIPaBOYHBIE MATEPHUAIIBI
(ITeproanueckyto cUCTEMY XUMUYECKUX
sanemenToB JI. 1. Menneneesa, Tabmauity
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEN B BOJIE, DJIEKTPOXUMHUUECKHUM P
HaMpsHKEHUM METaIoB)

3.2

Baxnuerimme
METAJLIBI U UX
COEIUHEHUS

16

[[lenounbIe METAILIBI: TOJ0KEHUE

B [lepronnyeckoil cucreMe XuMHUYECKUX
anemeHToB [[.1. MenpaeneeBa, crpoeHue
MX aTOMOB, HAXOXKJICHUE B IPUPO/IE.
dOu3NUEeCcKNe U XUMHYECKHE CBOMCTBA
(Ha mpumepe Hatpus U Kanusi). OKCUIBI
Y TUJPOKCHUIBI HATPUS U KA.
[IprMeHeHue 1MIeTOYHBIX METAIITIOB U UX
COEIMHEHUN.

[[lerouHO3eMENBHBIE METAJIJIBI MArHUN U
KaJbLMH: MOJIO)KEeHUE B [leprnoanueckoi
CHCTEME XMMHUYECKHUX DJIEMEHTOB

J.1. MeHneneeBa, CTpOEHHE UX aTOMOB,
HaXO0XJICHUE B npupojie. Pu3ndeckue u
XHMHUYECKHUE CBOMCTBA MarHus 1
Kanblus. BaxkHelme coequHeHUS
KaIbIUs (OKCHI, TUIPOKCHI, COJIH).
JKEcTKoCTh BOJIBI M CITOCOORI €€
YCTpaHEHHUSI.

ANIOMUHUN: TIOJIOKEHUE

B [leproanueckoi cucteMe XUMHUYECKUX

OOBsCHATH 0011IME 3aKOHOMEPHOCTH

B UI3BMCHCHHUM CBOMCTB 3JIEMCHTOB-
METAJIJIOB U UX COSJIMHEHUU B TPYIIIax

C y4€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBarh GU3NIECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METaJIJIOB ¥ UX COCIMHEHUH (OKCHIOB,
TUAPOKCHUIOB, COJIeH), CITOCOOBI UX
MOJTyYeHUs, MPUMEHEHNE U 3HAaUCHUE

B IIPUPOJIC U )KU3HU YEIOBEKA.
YcranaBnuBaTh MPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIIECTBA — CBOMCTBA — NMPUMEHECHHUE —
Ha MpUMEpax U3y4yaeMbIX BEIIECTB.
Pacno3naBath ¢ HOMOIIBIO KQUEeCTBEHHBIX
peaKkIuii HOHbI METAJIJIOB: MarHusl,
KaJIbIUs, AIFOMUHUSA, [IMHKA, xkene3a (11)
u xene3a (III), menu (II).

JlokaspiBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB U TUJIPOKCHUIOB AITFOMUHUS U
LIMHKA.
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anemeHToB /(.M. MenneneeBa, crpoeHne
aToMa, HaXxOXKJICHUE B IPUPO/IC.
DOU3NYECKHUE U XUMUYECKHE CBOMCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCHUJIa U TUJPOKCHUJIA aTFOMUHUSI.
Kenezo: nonoxenue B [lepuoanueckoit
CHCTEME XUMHYCCKUX DJIEMEHTOB

J.1. MenpneneeBa, CTpOEHHUE aTOMa,
HaxO0XJICHHE B Ipupojie. Pusndeckue u
XUMHUYECKHE CBOMCTBA kKele3a. OKCHIIBL,
ruapokcuIsl 1 conu xkenesa (1) u sxenesa
(ITT), ux coctaB, CBOMCTBA U MOJYYEHHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHUS OKCH/IA
KaJIbIMA U HATPHUA C BOJAOU (BO3MOXKHO
MCIIOJIb30BAHUE BUACOMATEPHUATIOB).
OxpaniuBaHue IaMeHU MOHAMU HaTpus,
KaJIMS U KaJablnsl (BO3MOXKHO
HCIIOJIb30BAHUE BUICOMATEPUAIIOB)
HccnenoBannue CBOMCTB AKECTKOUW BOJIBI.
[Iporiecc ropeHus xeje3a B KUCIOPOIe
(BO3MOKHO MCITOJIb30BAHUE
BHUJICOMATEPHUATIOB).

JlabopamopHvlie onvimul:

[IpoBeneHre KaueCTBEHHBIX PEAKITUMA

Ha MOHBI (MarHus, KaJIbIUs, aJIIOMUHUSA,

IInaHupoBaTh U OCYLECTBIIATD

Ha MPAKTUKE XUMUUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIIOICHHS,
JienaTh BBIBOJBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA IPU MPOBEJCHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnepnoBatb npaBuiiaMm 6€30MacHON
paboTel B TabopaTopuu

IIPH UCTIOJIB30BAaHUN XUMHUYECKON
MOCYJIbI U 000PYyI0BaHUSI.
[Tpou3BOIUTH BEIYUCIICHUS

10 XUMUYECKUM YPaBHEHUSIM.
YuyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIMOPOU

Ha nHpopManuio U3 yueOHHUKa U
CIIPaBOYHBIX MATEPUATIOB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBIM TOHATUHHBIN
anmnapar Kypca XUuMUu
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unka, xkenesa (1) u xxenesa (1), menu
(IT), onrcanue nMpu3HAKOB UX
MPOTEKAHUS.

Hccnenosanrie aMm(poTepHbIX CBONCTB
TUJIPOKCHUIA ATTFOMUHUS U TUIPOKCUIA
IIUHKA.

llpakxmuueckue pabomoi:

Ne 6. )KEcTKOCTB BOJBI 1 METOBI €€
YCTpaHEHHS.

Ne 7. Pemienue skcriepuMeHTaIbHbIX
3a7a4 1o TeMe «BaxHeilme MmeTanibl 1
WX COCIUHECHUS.

Buiuucnenus:

110 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE
WJIU COJICPKUT MPUMECH;

MacCOBOM J0JIM BbIXOJIa TPOAYKTA
peaxkuuu

Hroro no pazneny

20

Pa3znen 4. Xumus u okpykamomas cpeaa

4.1

XUMUA "
OKpYy’Karolas cpeaa

3

BemecTBa 1 MmaTepraibl B MOBCEIHEBHOM
’KM3HM 4uenoBeka. be3onacHoe
HCII0JIb30BAHUE BEIIECTB U XUMUYCCKUX
peaknuii B ObITy. [lepBas momors mpu
XUMHUYECKHX 0KOTaxX U OTPABJICHUSX.
XUMHYECKOE 3arpsSI3HEHUE OKPYKAIOIIEH
cpennl (TpeenbHas JOMyCTUMAas

XapakTtepu3oBaTh POJIb XUMUHU

B PA3IMYHBIX c(pepax NeaTeTbHOCTH
JIIO/IeH, OCHOBHBIC BEIIIECTBA U
MaTepuasbl, TIPUMEHSIEMbIE B )KU3HU
COBPEMEHHOI'0 YeJI0BEKa.

OOBSACHATH YCIOBUS O€30MACHOTO
WCII0JIb30BaHUs BEILIECTB U XUMHUUYECKUX
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KOHIIEHTpa1us BeniecTB. Posib xumuu

B PELIEHUU 3KOJIOTMUECKUX IPOOIIEM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

Nzydenne 06pas3iioB MmaTepuaion
(CTeKJ10, CIIJIaBbl METAJIOB, TIOJIUMEPHBIC
MaTepUabl)

peakuuii B ObITY.

AHaIu3UpOBaTh U KPUTHUECKU
OLICHMBATh UH(POPMALIMIO O BIUSIHUU
IIPOMBIIIIEHHOCTH, CEJIbCKOTO X0351CTBA,
TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKpY’Karollel cpe/ibl.

YMeTb OKa3bIBaTh NEPBYIO MOMOILb

PU XUMUYECKUX 05KOT'aX U OTPABJICHUSX.
[TpuHuMaTh yyacTue B 00CYyX IACHUU
npo0ieM XUMUYECKON U IKOJIOTMYECKOM
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIHUIO IO ITpodsieMe n
npeyaraTb BO3MOKHBIE ITyTH €€
peleHust

Hroro 1o pazueny: 3
Pe3epBHOE Bpems 3
OBILEE UMCJIO YACOB 68
[10 [TPOTPAMME

Hudposbie o0pazoBaTeibHbIE peCypChl

1. 1C: Ypoxk. Pexxum nocryma: https://urok.1c.ru/
2. O6mako 3HaHui. IHTepakTUBHBIC YPOKU U U POBBIC JoMaliHue 3a1anus. Pexxum moctymna: https://www.imumk.ru/
3. Onmaite-mkona "Mupoypok" https://iu.ru/video-lessons

JJISl peajiu3auum TeM padodeil mporpaMmbl
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