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[TOACHUTEJIBHA A 3AIINCKA
[Iporpamma 1Mo XMMHUU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs COCTaBlieHA Ha OCHOBE TpeOOBaHUH K
pe3ylbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelIbHON MporpaMmbl OCHOBHOrO o0Iiero oOpa3oBaHMUs,
npencrasieHHbix B ®I'OC OO0, a Taxke Ha ocHOBe (enepanbHOil pabovel mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLEIMUUHU TMpernojaBaHusi y4eOHOro mnpeamera «XHUMHUS» B 00pa3oBaTENbHBIX OpPraHU3AIUIX
Poccuiickoit ®enepanuu.

[IporpamMma no xumuu pazpaboTaHa C IEJNbIO OKa3aHUS METOAMYECKON MOMOIIN YYUTENIO0 B CO3/ITAHUU
paboyeil MporpaMMsbl 0 y4eOHOMY NPEAMETY.

[IporpamMma nmo xumuu Ja€T MpeACTaBICHUE O LIENAX, OOIIed CTpaTeruu OO0y4YeHHs, BOCIIUTAHUS U
pa3BUTHS OOYYAIOUIMXCS CPEICTBAMH Y4E€OHOrO TNpEeAMEeTa, YCTAHABIMBAET O0S3aTENIbHOE MPEIMETHOE
coJiep;kaHue, MpeaycMaTpUBaeT pacipeielieHue ero 1o KjiaccaM U CTPYKTYpUPOBAaHUE IO pa3esiaM U TeMam
IPOrpaMMbl 10 XUMHH, OIpPEAEIAET KOJUYECTBEHHbIE M KAUECTBEHHBIE XapaKTEPUCTHKU COACpIKaHMS,
PEKOMEHIYEMYIO TIOCIIE0BATEIbHOCTh U3YUYEHUSI XUMUU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH y4eOHOIro Ipolecca, BO3PACTHBIX 0COOEHHOCTENW 00y4aroUXcsl, OMpPeneIsieT BOZMOXKHOCTH
npeaMeTa Ul peanu3aluu TpeOoBaHUM K pe3yibTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTENIbHON MPOrpaMMBI
Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakkKe TpEOOBaHWA K pe3yiabTaraM OOYYECHHS XUMHUH Ha
YpOBHE ILeJell UW3y4eHHs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOW JAESITEIbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHWEe XHMHMHU CIY)KUT OCHOBOM Ui (OPMHUPOBAHUS MHUPOBO33PEHUS O0O0ydarollerocs, ero
NpPEACTAaBICHUN O MaTepUaIbHOM EAMHCTBE MHUpPA, BAXKHYIO pOJIb HUrparoT (OpMHUpPYyEMbIe XHMHUEH
MPEJICTABICHUS O B3aUMOIIPEBPAILICHUSAX SHEPTUU U 00 IBOJIOLUU BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS
MIOOATBHBIX TPOOJIEM yYCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIeTHUSCKOH, MUIICBOW U
9KOJIOTHYECKOH 6€30MacHOCTH, IPOOIIeM 3paBOOXPaHEHHUS.

W3yueHne XMMHH: CIIOCOOCTBYET pear3allii BO3MOXHOCTEH Il CAMOPA3BUTHUS M POPMUPOBAHUS
KYJIBTYpbl JHYHOCTH, €€ oOmed M (yHKUHOHAIBHON T'PaMOTHOCTH; BHOCUT BKJIad B (OpMHUpOBaHUE
MBILUIEHUSIT U TBOPUYECKHUX CIOCOOHOCTEM O0O0y4aroIIMXCsi, HABBIKOB HX CaMOCTOSITEIbHOM ydeOHOM
JeSITeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEILCKUX YMEHUH, HEOOXOIUMBIX KaK
B [TOBCEJIHEBHOM HU3HU, TaK U B MPO(ECCHOHATBHON J1eATENbHOCTH; 3HAKOMUT CO CIEeUU(UKON HaydHOTO

MBIILJIEHMS], 3aKJIaIbIBAET OCHOBBI LIEIOCTHOTO
B3IJISJa HA E€QUHCTBO MNPUPOJBI M YENOBEKa, SIBJISIETCS OTBETCTBEHHBIM JTalloM B (OPMHUpPOBAHUU
€CTeCTBEHHOHAYYHOH TI'paMOTHOCTH OOYyYaroLIMXCH; CHocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO
OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K IPUPO/JIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE 00pa3oBaHue 00YyJatOLIXCS.

JlanHble HampaBIeHUS B OOyYEHHM XHUMHH OOECIEYMBAIOTCS CHENU(PUKON COAepKaHUsS YIEOHOTO
npeaMeTa, KOTOPBIM SBISETCS MEAarorMuecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BONM HAyKM XMMHHU Ha
OIPENICIIEHHOM JTalle €€ Pa3BUTHSA.

Kypc XuMuum Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs OPHUEHTHPOBAH Ha OCBOEHHE
00y4aroIMMUCS CUCTEMBI NTEPBOHAYANIbHBIX TOHATUN XMMHUHU, OCHOB HEOPraHMUYECKON XUMHUH U HEKOTOPBIX
OTJIEIbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUU.

CrpykTypa coaepx’aHus NpOrpaMMbl IO XUMHUH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO MOAX0/a K e
uzydenuto. ConepikaHue CKIAIbIBAETCS M3 CHUCTEMbI MOHITHM O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U
CHCTEMBI MOHATUH O XUMHUECKOW peakiuu. OOe 3T CUCTEMBbI CTPYKTYPHO OPraHM30BaHBI 10 MPUHIMITY
MOCIIE0BATEIBHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:
ATOMHOMOJIEKYJIIPHOTO YYE€HHs KaK OCHOBBI BCEro ecrecTBo3HaHus; llepnoanueckoro 3akona J[.M.
MenzeneeBa Kak OCHOBHOTO 3aKOHa XHWMHHU; YYEHHS O CTPOEHUHM aroMa M XHMHUYECKOH CBSI3U;
npe/CTaBIeHUN 00 PIEKTPOTUTHUECKON AUCCOLMAIIMH BEIIECTB B paCTBOPAX.

Teopernueckre 3HaHMSI paccMaTPUBAIOTCS HA OCHOBE AMIUPHUYECKU IOJYUYEHHBIX U OCMBICICHHBIX
(daxTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO YPOBHS K JIPYrOMY, BBIIOIHSS (YHKIUU OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOICTB, CTPOCHHUS M BO3MOKHOCTEM MPAKTUYECKOTO NPUMEHEHUS M TMOIYUYSHHS
M3Yy4aeMbIX BEIIECTB.
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OcBoeHue TpOrpaMMbl 10 XHMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO NPEACTABICHUS O XMMHYECKOI
COCTaBJIAIOLICH HAy4YHOW KAPTHUHBI MUpA B JIOTUKE €€ CHUCTEMHOW NPHUPOJbI, HUEHHOCTHOIO OTHOLIECHUS K
Hay4YHOMY 3HAaHUIO U METOJaM I03HaHUs B Hayke. M3ydyeHne XMMUU IPOUCXOUT C MPUBJICUEHUEM 3HAHUI
U3 paHee U3YYCHHBIX Y4eOHBIX mpeameToB: «Oxpyxarouuii Mupy, «buonorus. 5-7 knacce» n «®dusuka. 7
KJIace».

[Tpu u3y4eHUn XMMUU MPOUCXOTUT (GOPMHPOBAHME 3HAHUH OCHOB XMMHYECKOH HAyKH KaK OOJaCTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON IEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOHW KyJIbTYpHI. 3a/1a4a yueOHOTO MpeIMETa COCTOUT B (POPMHUPOBAHUHU CUCTEMBI XUMHUYECKUX 3HAHUH —
BaXHEHIINX (aKTOB, TMOHATUN, 3aKOHOB U TEOPETHUECKUX IMOJIOKEHUH, MJOCTYMHBIX 0000IIeHui
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B MPHOOIIEHMM K HAyYHBIM METOJaM TIO3HAaHUS IPH
M3YYEHUHU BEIIECTB U XMMHUYECKUX peakuui, B GOPMUPOBAHUM U PAa3BUTHH MO3HABATENIbHBIX YMEHUN U UX
NPUMEHEHUH B Y4eOHO-TIO3HABATEIBHOM U y4eOHO-HMCCIIE0BATENIbCKOM AEATEIbHOCTH, OCBOCHHH TPaBHUII
0e30MmacHOro 00palleHus C BEIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipu W3ydyeHMM XMMHUHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs BaXHOE 3HAYCHUE MPUOOpEIH
TaKHe 1eNH, Kak: GOPMUPOBAHUE  HMHTEJUIEKTYalIbHO  pPa3BUTOH JUYHOCTH,  TOTOBOU
K €aMOOOpa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOATEIBHOMY NpPUHATHIO  PEUICHWH, CIIOCOOHOM
aJanTUpoBaTbcsi K  OBICTPO  MEHSIOUIUMCS  YCJIOBHUSM KU3HU; HamNpaBlIeHHOCTh OOydyeHus Ha
CHCTEMaTHYeCKOoe NpUOOIICHHE OO0yJaroImuXcs K CaMOCTOSTEIbHONH II03HABATEIBHOW JESTEIHHOCTH,
HAyYHBIM METOJIaM TO3HAHUS, (QOPMHUPYIOIIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K XUMHH,
obecrieueHrue YCIOBUM, CIHOCOOCTBYIOIIUX TNPUOOPETCHHIO OOYUYaIOIIMMUCS OIbITa Pa3HOOOpPa3HOM
NESTENIbHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIETECHIIMIA), MMEIOLINX
YHUBEPCAJIbHOE 3HAUCHHE IS PA3IMIHBIX BUIOB JCATEILHOCTH; (OPMHUPOBAHUE O0MIEH (PyHKIIMOHAIBHON 1
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHCIIE YMEHUI OOBSICHITH U OLIEHUBATH SBJICHUSI OKPYKAIOIIETO
MHUpA, WCIOJIb3YsS 3HAHMUSI M OIBIT, MOJIYYEHHbIE NPU HU3YYECHUM XUMHH, NPUMEHSATh UX INPU PELICHUHU
npoOiieM B TIOBCEIHEBHON JKM3HM W TPYAOBOH JeATeNbHOCTH; (OpMUPOBaHHE Yy OOYYaIOIIUXCS
TYMaHUCTUYECKUX OTHOIICHWN, TOHUMaHUs IEHHOCTU XUMHUYECKUX 3HAHUM JUIsl BBIPAOOTKU 3KOJIOTUYECKH
11e51eco00pa3HOro MOBEACHHs B ObITY M TPYJOBOH JAEATENBHOCTH B LIEJSIX COXPAHEHHs CBOETO 370pOBbs U
OKpY’KaroIllled MPUPOJHON Cpe/ibl; pa3BUTHE MOTHBAIMHM K 00Y4YEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOEHHUS OOIIEUelIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY
BbIOOPY MPOGUIISt U HAIIPABJIEHHOCTH JaJIbHEHIIEro 00yUYeHUsl.

Oo0111ee 4yncIo YacoB, PEKOMEHIOBAHHBIX JIJIS H3y4eHUs: XUMuM, — 136 dacoB: B 8 kmacce — 68 gacoB (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 4aca B HEZIETIO).

JUist KaXJ10ro KJjlacca MpeyCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOpPOE MOXKET ObITh HCIOJIB30BAHO
y4yacTHUKaMHU 0Opa30BaTeNbHOTO Ipoliecca B ILENsAX (OpMHUpPOBAaHUS BapUAaTUBHOM COCTaBISIOLIEH
CoJiepKaHUsl KOHKpeTHOM pabouedt mnporpammsl. [Ipu 3TOM oOs3arenbHas (MHBapHAaHTHAs) YacThb
COJIep’KaHusl MpEeAMETa, YCTAaHOBJIEHHAs NMPUMEpPHON paboueil mporpaMMoi, W BpeMs, OTBOJAMMOE Ha eé
U3y4eHHE, JOJKHBI ObITh COXPaHEHBI MOJTHOCTHIO.

COJEPKXAHUE OBYYEHUSA
8 KJIACC IlepBoHayajibHble XUMHYECKHE MOHSATHS

IIpenmer xumuu. Pons XMMHMM B KM3HM ueloBeKa. XMMHsS B CHUCTEME HayK. Teia M BelecTBa.
®dusndeckue CBOWCTBA BEHIECTB. ATperaTHoe COCTOsiHUE BemecTB. [loHATHE 0 MeTOoaxX MO3HAHUS B XUMUH.
UYucrele BemecTBa U cMecu. CriocoObl pa3jieneHus cMecei.

ATOMBI M MOJIEKYJIBl. XUMHUYECKHE HJIeMEHThl. CHMBOJBI XUMHUYECKUX 3JeMeHTOB. IIpocteie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumunyeckas popmysna. BaneHTHOCTP aTOMOB XMMHMUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BenlecTB. OTHocuTenbHas aroMHas Macca. OTHocuTenbHas MOJEKYJspHas Macca. MaccoBas a0is
XUMHYECKOT0 JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonspHas wmacca. B3auMocBsI3p KOJIMYECTBAa, Macchl M 4YHCia
CTPYKTYPHBIX €MHMUII BelecTBa. Pacuérsl o popmynam XuMUYECKUX COETUHEHUH.
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®u3nyuecKre U XUMHUYECKHE SIBJICHUS. XUMUYECKas peaKIus U €€ NPU3HAKU. 3aKOH COXPAaHEHHUS MacChl
BEIIeCTB. XUMHYECKHe ypaBHeHUs. Kiaccudukanus XUMHUYECKUX peaknuid (COCIUHEHUS, Pa3IokKCHUS,
3aMelIeHus, 00MeHa). Xumuueckuii IKCHEpUMEHM:

3HAKOMCTBO C XUMHUYECKOU MOCYIOH, MpaBuiaMu paboThl B Jaboparopuu U mpuéMaMu oOparieHus ¢
71a00paTOpHBIM 000PYJOBaHHEM, U3YUYEHHE M OMHCaHHE (U3MYECKUX CBOMCTB OOpPa3I[OB HEOPraHUYECKUX
BeleCTB, HaOmoaeHue (u3ndeckux (TUIaBICHUE BOCKA, TasHUE JIbJa, pacTHUpaHUE caxapa B CTYIIKE,
KUIIEHWE M KOHJCHCAllUs BOJbI) U XUMHUYECKHX (TOpEeHHE CBEuH, MPOKAIMBAHME MEJHON IMPOBOJIOKH,
B3aMMOJICICTBHE MeJla C KHUCIOTOW) sBJIEHUH, HAOMIOJEHHME M ONMCAHHWE IPU3HAKOB IPOTEKAHUS
XUMHYECKHX peakluil (pa3joKeHue caxapa, B3aMMOJEWUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus,
pasznoxenue ruapokcuna meau (1) mpu HarpeBaHuH, B3aUMOCHCTBHUE jKene3a ¢ pactBopoM coiu meau (1),
U3y4eHHE CIOCcOOOB pasfeleHus cMmeced (C TNOMONIbI0 MarHuTa, (GUIbTPOBaHHE, BbIIapUBAHUE,
TUCTHIUISAIMS, XpoMmaTtorpadusi), TMpoBEISHHE OYHCTKU TIOBAPEHHOW COJNM, HAOJIOJACHME W OIHMCaHUE
pEe3yNbTaTOB MPOBEACHUS OIbITA, WJUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHHsS MAacChl, CO3JaHUE MOJeiei
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue
KHUCTIOpOJia B MpHUpOJe, PU3NYECKHe U XUMUYecKue cBoicTBa (peakiuu ropenus). Okcuasl. [Ipumenenue
kucinoposaa. CriocoObl MorydeHus! KUCIIOpoia B JIAOOPATOPUH M MPOMBINUIEHHOCTH. KpyroBopoT kuciopoa
B nipupojie. O30H — aoTpoIHas MOAU(UKAIIS KUCIOPOAA.

TemmoBoit 3¢ (HeKT XMMUYECKOH peakIny, TEPMOXUMHUYECKHAE YPaBHEHUS, 3K30- W JYHIOTCPMUUYCCKUE
peakiuu. TOIUIMBO: yroiib U MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bogopon — smemeHT M mpoctoe BemecTBO. HaxokneHwe Bojopona B mpupojae, (usmdeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TIOTydeHus. KUCIIOTHI U COH.

Monsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM ypaBHEHUSIM.

®usunyeckue cBoMcTBa BoAbl. Boma kak pactBopurenb. PacTBopbl. HackilieHHBIE M HEHACHIIIEHHbBIE
pacTBOpbl. PacTBOpUMOCTH BellecTB B BoJe. MaccoBasi 1011 BEIIECTBA B pacTBOpEe. XMMHYECKHUE CBOMCTBA
BoAbl. OcHoBaHusa. Ponbk pacTBOpOB B mpupojie W B JKU3HU 4eloBeka. KpyroBopoT BOIBI B MpUPOJIE.
3arpsi3HeHuE IPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudpukanus  HEOPraHMYECKMX  COEAMHEHUH. Oxcuppl. Knaccudukanuss  OKCHUIOB:
coneoOpa3ymoline (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHBIe) U HecoleoOpa3ywomue. HomeHkIaTypa OKCHIIOB.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUAOB. [ToyueHne okcuioB.

OcHoBanus. Knaccudukanus ocHOBaHMIl: MIETOYM U HEpacTBOPUMBbIE OCHOBaHMs. HomeHknaTypa
OCHOBaHMUH. PU3NYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMi. [loryueHre OCHOBaHUM.

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

Comu. Homenknatypa coisieid. @u3nueckue 1 XuMHUecKue cBoiicTBa coneid. [lonyuenue conei.
['eneTndeckas CBI3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN. XumMuueckull IKCnepumenm.
KaueCTBEHHOE OIpeAeNieHue COAepkKaHMs KHCIOpoJa B BO3AyXe, I[OJIydeHUe, coOupaHue,

pacro3HaBaHWE U W3YYCHHE CBOMCTB KHCIOPOJa, HAOMIOJACHHE B3aMMOJICHCTBUS BEIIECTB C KHCIOPOAOM U

YCJIOBHSI BO3HMKHOBEHUS WM TIPEKpalleHHs] TOpeHus (mokapa), 03HAKOMJIEHHE C Oo0pas3liaMH OKCHIOB H

OTMHCAaHNUE UX CBOWCTB, MOMy4eHHUE, COOMpaHue, paclio3HABAHUE M M3yUeHUE CBOWMCTB BOAOPOA (TOPEHHE),

B3aUMoOJIeicTBUE Bojopoga ¢ okcugoM wenud (ll) (BO3MOXKHO HCMOIB30BaHUE BHICOMATEPHAIIOB),

HabOmoIeHue 00pa3IoB BEIIECTB KOJTUYECTBOM | MOIb, UCCIIEIOBaHHE OCOOEHHOCTEH PaCTBOPEHUS BEIIECTB

C Ppa3NUYHOM PpPACTBOPUMOCTHIO, MPHUTOTOBJIEHHE pPAaCTBOPOB C ONPEACIEHHOM MacCOBOM  JOJIei

pacTBOPEHHOTO BEIIECTBA, B3aWMOJEHUCTBHME BOJBI C MeTa/llaMd (HATPHEM U KalbliieM) (BO3MOXKHO

WCIIOJIb30BaHNWE BHUACOMATEPUAJIOB), HCCIIEIOBAaHHE OOpa3lloB HEOPTaHUYECKUX BEIIECTB PA3THUIHBIX

KJIACCOB, HAONIOJICHHE HM3MEHEHHUS OKPAcKU WHAMKATOPOB B PACTBOpaX KUCIOT M IIEIOYeH, H3yuyeHUe

B3auMoieicTBusl okcuma meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCIOT C METajUlaMH, PEaKIIHi

HEWUTpanu3aluu, IOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOTO MeTaia APYruM U3
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pacTBOpa COJIM, PEIICHHE HKCIIEPUMEHTAJBHBIX 3a7ad N0 Teme «BaxHelue Kiacchl HEOPraHMYECKHX
COCIMHEHUIN».

Iepuoauveckuii 3akon u Ilepuognueckass cucrema xumuuyeckux 3JjiemeHtoB JI.U. MenaeneeBa.
Crpoenne atoMoB. XuMnueckas cBsizb. OKHCJINTEIbHOBOCCTAHOBUTE/IbHbIE PeaKINH

[lepBbie mONBITKH K1accu(UKAIMKM XUMUYECKUX 3JeMeHTOB. [IoHsATHE 0 rpynnax cXOJHBIX JI€MEHTOB
(IIenoYHbIe U MIETOYHO3EMENIbHBIE METAJLIbI, TaJOr€Hbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yoT
am(bOTepHbIE OKCUABI U TUIAPOKCUJIBL.

Ilepnonnueckuit 3akoH. llepuogmyeckas cucrema xumuyeckux oavieMeHToB [[.M. Menneneesa.
KopoTtkonepuoanast u niauHHOnepuoaHas ¢opmel lepuonnyeckoit cucreMsl XxuMmuyeckux snemeHTos .M.
Menpeneesa. [lepuoas! u rpymmel. @u3nueckuil CMbICI TOPSAKOBOTO HOMEPA, HOMEPOB IIEPUO/A U TPYIIIIbI
3JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX siziep. M30Tombl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000I09eK
aToMOB TiepBbIX 20 xumudeckux sneMeHToB [lepuonuueckoit cuctemsl .M. MenneneeBa. XapakTepucTuka
XHMHYECKOI0 3JIEMEHTA 110 ero nojoxeHuro B [lepuoanueckoit cucreme .M. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyIIaM U Mepruoam.

3nauenue llepuognueckoro 3akoHa u Ilepuonnueckold CHCTEMBbl XMMHYECKHX JJIEMEHTOB MJiA
pa3BuTus Hayku U npaktuku. .M. Mennenees — y4€HbIl U IpaKJaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (MmOJsipHas W HEMOJApPHAs) CBsS3b. DIEKTPOOTPUIIATEIHHOCTH
XUMHUYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenb okucieHusi. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. llpoueccbl oxucineHuss u
BOCCTaHOBJIEHMSI. OKUCIUTENN U BOCCTAHOBUTENN. XuMuueckuil IKCHepUMeHm:

U3y4YeHHe OO0pa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBHE THAPOKCUAA IIMHKA C
pacTBOpaMu KHCJIOT W LIEN0Yel, MPOBEACHHE OIBITOB, WILIIOCTPUPYIOIIUX IMPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3NI0KEHUs, COSTUHEHHUS).

Meoswcnpeomemnule ces3u

Peanuzanus MeXnpeIMETHBIX CBA3€H NPU W3YYEHHHM XHMHUHM B § KJIACCE OCYULIECTBIIIETCS UEpe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATHH, TaK U MOHATHUH, SIBIISIOIIMXCS CUCTEMHBIMU IS
OTJIENbHBIX NIPEAMETOB €CTECTBEHHOHAYYHOI'O [IUKJIA.

OOmiue ecTeCTBEHHOHAyUYHbIE MOHATHUS: HAay4yHBIM (akT, TUIIOTE3a, TEOPUsl, 3aKOH, aHAJU3, CUHTE3,
KJaccu(uKkanus, MEepUOAUYHOCTb, HAOIIOJEHHE, 3KCIEPUMEHT, MOJAEIMPOBAHUE, H3MEpPEHHE, MOJEIb,
SIBJICHUE.

®dusuka: MaTepus, aToM, IEKTPOH, IPOTOH, HEWTPOH, MOH, HYKJIMJ, U30TOINBI, PaAHMOaKTUBHOCTD,
MOJIEKYJa, D3JEKTPUYECKUM 3apsij, BEIIECTBO, TeJIO0, O0BEM, arperarHoe COCTOSHUE BEIeCTBa, ras,
¢u3nUecKre BeTUUHHBI, €IMHULIBI U3MEPEHMSI, KOCMOC, TUIaHEThI, 3BE3/1b1, CONHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIIbl, TOPHbIE TOPO/IbI, MTOJIE€3HbIE UCKOMAaeMble, TOILUIMBO,
BOJIHBIE PECYPCHI.

9 KITACC BewecTrBo 1 XuMHYecKasi peakuus

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema xumuueckux osneMeHtoB J[.M. Mengeneesa.
CrtpoeHue aromMoB. 3aKOHOMEPHOCTM B M3MEHEHMHM CBOWCTB XUMHYECKHX JJIEMEHTOB IMEPBBIX TPEX
NEPUOOB, Kalus, KaIbLMs U UX COEUHEHUM B COOTBETCTBUH C IOJIOKEHUEM IEMEHTOB B Ilepuoanueckoi
CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BelecTBa: BHJbl XMMHYECKOM CBSA3M. THUIIBI KPUCTAJUIMUECKHUX PEIIETOK, 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMHYECKOM CBS3H.

Knaccupukanus v HOMEHKIAaTypa HEOPraHMYECKMX BEIIECTB. XUMHUYECKHE CBOICTBAa BEILECTB,
OTHOCSIIIMXCS K Pa3IMYHBIM KJlaccaM HEOPraHMYECKHUX COECTUHEHHH, reHeTHYecKas CBSI3b HEOPraHWYECKUX
BEIIECTB.

Knaccudpukanus XuMHYECKMX peakuuid MO pa3nyHbIM MpU3HakaM (10 4YHCIy M COCTaBy
YYacCTBYIOUIMX B PpEAaKIMHM BELIECTB, MO TEIUIOBOMY 3(G(eKTy, 10 HM3MEHEHHIO CTENEeHEeH OKHCICHUS
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XMMHUYECKHX D3JIEMEHTOB, II0 OOpaTUMOCTH, [0 YYacTHIO KaTajau3aTopa). DK30- U 3HIOTEPMUYECKHE
peakuuu, TEpMOXUMUYECKUE YPABHEHMUSL.

ITonarue o ckopoctu Xxummuueckoil peakuuu. [loHsTue 06 0OpaTUMbIX U HEOOPATUMBIX XMMHUYECKUX
peakuusx. [loHsATME O TOMOI€HHBIX U TeTepOoreHHbIX peakuusax. Ilonsrue o karamuze. IlonsTue o
XMMHUYECKOM paBHOBecHU. DakToppl, BIMSIOLME HAa CKOPOCTh XHMHUYECKOM PEAKIMHM U TOJI0XKEHUE
XUMHYECKOI'O PABHOBECHUS.

OKuUCIINTENIbHO-BOCCTAaHOBUTEIIbHBIE peaKIuu, 3JIEKTPOHHBIN OanaHc OKHCIIUTEIbHO-
BOCCTaHOBUTENBbHON peakiuu. CocCTaBiIeHUE YPAaBHEHMM OKHMCIUTEIbHOBOCCTAHOBUTENIBHBIX PEAKLUN C
UCIIO0JIb30BAaHUEM METOJIa IEKTPOHHOTO OajaHca.

Teopust 2JIEKTPOIUTUYECKONH TUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMALUU BELIECTB C Pa3IUYHBIMU BHJIAMH XMMHUYECKOM cBA3M. CTemneHb IUCCOLMAlUU.
CubHbIC U clIa0bIe 3JIEKTPOIUTHI.

Peakuun noHHoro ooOMeHa. Y cioBusl IPOTEKaHUS peakuil HOHHOrOo 0OMEHa, OJIHbIE U COKPALIEHHbIE
WOHHBIC ypaBHEHHUs peakiuii. CBOICTBa KHCIIOT, OCHOBAaHHMH H COJe B CBETe IMPEICTaBICHUH 00
JIEKTPOIUTUYECKOH nucconuannu. KauecTtBeHHble peakiuu Ha HoHBL. [loHsATHE O rUApoIN3e comeil.
Xumuueckuu sxcnepumenm:

O3HAKOMJIEHHE C MOJENISIMH KPUCTAJUIMYECKHX PEIIETOK HEOPraHMYECKHUX BELIECTB — METAJUIOB U
HeMeTawIoB (rpaduTa W anmasa), CIOXKHBIX BEIIECTB (XJOpHIa HATpPHUs), HCCICIOBAHWE 3aBHCHMOCTH
CKOPOCTM  XMMMYECKOW  peaklMu OT  BO3JCHCTBUSA  pa3iMyHbIX  (PaKTOPOB,  HCCIIEJOBaHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, IpoLEcca AUCCOLMAMYA KUCIIOT, Ielouel U cojiel (BO3MOKHO
UCIIOJIb30BaHUE BHUAEO MAaTEpHUasoB), IPOBEIEHUE OIBITOB, HUIIOCTPUPYIOLUIMX MPHU3HAKK MPOTEKAHUS
peaknuii MOHHOTO oOMeHa (oOpa3oBaHME OCaJKa, BBIACICHHE Ta3a, OO0pa30BaHUE BOJBI), OIBITOB,
WITIOCTPUPYIOIUX ~ IPUMEPbl  OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX  peakuuil  (ropeHue, peakuuu
pa3oKeHus, COEJUHEHMS), PAaCIIO3HABAHNE HEOPraHMYECKUX BELIECTB C MOMOIIbIO KAYECTBEHHbBIX peaKlnuii
Ha MOHBI, pellICHHE HIKCIIEPUMEHTANIbHBIX 33/1a4.

HemeTtayibl M MX coeIMHEHUSA

OOmiast xapakTepucTUka rajoreHoB. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHble CTENEeHH
okucienud. CtpoeHue u (pu3nvecKkre CBONCTBA MPOCTHIX BELIECTB — IaJIOT€HOB. XMMHUYECKUE CBOWCTBA Ha
npuMepe xyopa (B3auMOJEHCTBHE € MeTajulaMH, HeMeTalaMM, Lienouamu). XiopoBojopod. CoinsHas
KHCJI0Ta, XMMUYECKUE CBOMCTBA, MOJIyueHue, MpuMeHeHue. [[eficTBue Xaopa 1 XJI0pOBOJOPO/ia Ha OPraHu3M
yesioBeka. BaxxHelne XJIopuasl U UX HaX0XKIECHUE B IPUPOJIE.

O6mras xapakrtepuctrka 31aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIC
crernieHu okucieHus. CtpoeHne M (U3MYECKHE CBOMCTBAa MPOCTBIX BEUIECTB — KHUCIOPOAAa M CEpHl.
AmoTponHble MOAU(PUKALMU KUCIOpOJa U cepbl. XUMHUUYECKUE CBOWCTBA cepbl. CepoBOIOPO, CTPOCHHE,
¢u3nueckne U XUMHUYEecKHe cBoiicTBa. OKCHABI Cepbl KaK MPEICTABUTENM KHCIOTHBIX OKcHJoB. CepHas
KHCIIOTa, (U3MYECKHEe W XUMHUYECKHe CBOMCTBa (oOmuMe Kak TMpeACTaBUTENsl Kiacca KUCIOT |
cneunduyeckre). XMMUYECKHE PEAKIINH, JIeXKalMe B OCHOBE IMPOMBIIIJIEHHOTO CII0co0a MoIyu4eHus! CepHOH
kucnothl. [Ipumenenue ceprHoil kucnotbl. CoiM CEpHOM KUCIIOTHI, KAUeCTBEHHAs! peaklys Ha CyJb(ar-HoH.
Haxoxnenune ceppl u e€ coeAuHeHHH B mpupoae. XUMHUYECKOE 3arps3HEHHE OKpY)Kaloleld cpeabl
COCAMHEHUSIMH cepbl (KUCIIOTHbIE JIOKIHM, 3arpsa3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI  €ro
PEIOTBPALICHUSI.

OOmast xapaktepuctuka 3neMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE
CTENEeHH OKHCIeHUS. A30T, paclpocTpaHEeHHEe B TNpuUpoje, (U3NYECKHe U XHMHYECKHE CBOIICTBa.
KpyroBopor a3zora B mnpupose. AMMHAK, €ro (QHU3MYECKHe M XHMHYECKHE CBOICTBA, IOJyue€HUE U
npumenenue. Conu aMMoOHMS, UX (U3NYECKME M XHMMHUYECKHE CBOWCTBa, ImpuMeHeHue. KadecTBeHHas
peakiuus Ha MOHbI aMMOHMA. A30THas KHUCJIOTa, €€ MojydeHue, (U3M4ecKue M XHMUYECKHE CBOMCTBA
(oOmme Kak MpeACcTaBUTENsT Kjacca KHCIOT W crnernuduyeckue). Vcmonp3oBaHME HUTPATOB W COJCH
aMMOHHUSI B KayecTBE MHUHEPAIbHBIX YHOOpeHMH. XUMHUECKOE 3arps3HeHHE OKpYKAIOUIeH cpelibl
COCTMHEHUSIMU a30Ta (KHUCIIOTHBIE MOXAM, 3arps3HEHHE BO3JyXa, MOYBbl M BomoéMOB). Docdop,
ajtoTponHsle Moaudukauun ¢ocdopa, ¢uszndyeckue m xumuueckue cpoictBa. Oxcun ¢ochopa (V) u
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docdopHas kuciota, puznuecKkue U XHUMHUYECKHE CBOICTBa, moiyudeHue. Mcmonb3oBanue (ocdaToB B
KayeCTBE MUHEPAJIbHBIX y100pEHUI.

Obmas xapakrepuctuka sneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHbIE
CTETIEHU OKUCJICHUS. YTIIEPO/, aJUIOTPOIHbIE MOAU(DUKALIMY, PACIPOCTPAaHEHUE B NpUpOAe, GU3NIECKUE U
XUMHUYEcKHe cBoicTBa. Ancopbuusa. KpyroBopor yriepona B npupozae. OKcuasl yriepona, ux pu3nyeckue
U XUMHYECKHE CBOMCTBA, JIEMCTBUE HA JKUBbIE OPraHU3MBbI, MOJIYYEHHE M IPUMEHEHHE. DKOJOTHYECKUE
npoOjeMbl, CBsi3aHHBIE C oOKcuaoMm yriaepoga (1V), rumore3a rIo0anbHOTO TOTEIUICHHWS KIMMATa,
NapHUKOBBIN 2P PeKT. YTonbHas KUCIOTa U €€ CONH, UX (pU3nyecKre U XMMUYECKHE CBOMCTBA, MOIYYEeHUE U
npuMmeHnenue. KayectBenHnast peakuus Ha kapOoHaTuoHbl. Mcnonp3oBanue kapOoOHATOB B OBITY, MEIULIMHE,
IPOMBIIIJIEHHOCTH U CEIbCKOM XO35MCTBE.

[lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKUX BEIECTBaX KaK O COCAMHEHHUAX yriepojaa (MeTaH, 3TaH,
ATWJIEH, alleTWIIEH, 3TaHOJ, TIIMLEPHUH, YKCYCHas KuciaoTa). IIpupoiHble HCTOUHUKH YIIIEBOAOPOJOB (Yrodb,
NPUPOIHBIA Ta3, He(Th), MPOAYKTHI WX TMepepadoTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTHE O OMOJIOIrMYECKU Ba)KHBIX BEILLIECTBAX: KUpaX, OenKax, YriaeBoJax — U UX POJIM B KU3HU YEJIOBEKA.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCITMHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWMCTBA, MOJIyueHHE U INpuMeHeHue. CoeauHEHUs
KpeMHus B mpupoje. O0mume npeacrasienus o0 okcuae kpemuus (1V) u kpemuueBoit kuciote. CUIHKATHL,
UX HCIOJb30BaHUE B ObITY, B IPOMBIIIJIEHHOCTU. BakHellne CTpouTeNbHbIE MaTepualbl: KepamHKa,
CTEKJIO, IEMEHT, O0eTOH, kene300eToH. [IpobieMbl 6e301MacHOro UCOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB
B [IOBCE/IHEBHOM JKU3HU. XuMuueckuil 9KCnepumenm.:

M3y4YeHHe 00paslloB HEOPraHMYECKUX BEIIECTB, CBONCTB COJISIHOM KHCJIOTBHI, IPOBEICHUE
Ka4eCTBEHHBIX PEaKIUil Ha XJIOPUI-HOHBI U HAOJIIOICHUE TPU3HAKOB MX MPOTEKAHMSI, OMBITHI, OTPAYKAIOIINE
dusznyeckue M XUMHUYECKHE CBOWCTBA TaJOT€HOB U MX COEOUHEHHH (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), O3HAKOMJIEHHE C 00pa3liaMu XJIOPUAOB (TaJIOTEHUAOB), O3HAKOMJIEHHE C oOpas3namMu
ceppl M €€ COoeqUHEHHSIMH (BO3MOXKHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB), HaONIOJCHHUE TIpolecca
oOyrauBaHUs caxapa IOJ JECWCTBUEM KOHIIEHTPUPOBAHHOW CEpHOW KHUCIIOTHI, HW3YyYEHHE XUMHUYECKUX
CBOMCTB pa30aBIIEHHON CEpHON KHCIOTHI, MPOBEACHUE KAYeCTBEHHOW peakuuu Ha CyabhaT-uoH U
HaOJII0/IeHue MpU3HaKa e€ MpoTeKaHusl, O3HAaKOMIIEHHE ¢ (U3NYECKUMHU CBOWCTBaMU a30Ta, ¢pocdopa U ux
COEMHEHUN (BO3MOXXHO MHCIIOJB30BaHME BHJEOMATEpPHATIOB), oOOpazliaMu a30THBIX U (HochOpPHBIX
ynoOpeHull, mnojlyueHue, coOupaHHe, paclo3HaBaHHE U H3Y4YEHHE CBOWCTB aMMHaKa, IPOBEIECHUE
KaueCTBEHHBIX pEakiuii Ha HOH aMMOHUS U (QochaT-uOH W H3yuyeHUE MPU3HAKOB HX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI € Meaplo (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEPHANIOB), H3yUYe€HHE MOJENeH KpUCTATMYECKUX pemeéTok anMasa, rpaduta, (Qymnnepena,
03HAaKOMJIEHHE C IPOLIECCOM aJCOPOLINU PAaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IpOTHBOra3a, MojlyueHue, cooupaHue, paclo3HaBaHWe U U3y4eHHUE CBOICTB YIVIEKUCIIOTO ras3a, IpoBe/leHHe
KaYeCTBEHHBIX peakUMid Ha KapOOHAaT M CHUJIMKAT-MOHBl M M3yYEHUE INPU3HAKOB HX MPOTEKaHUs,
03HAKOMJIEHHE C MPOAYKLIUEH CHUIMKATHOM MPOMBIIIJIEHHOCTH, PEHIEHUE 3KCIEPUMEHTANbHBIX 3a7ad IO
TeMme «BakHele HeMeTaJUTbl U UX COSMHEHUS.

Metanabl M UX COeIMHEHUS

OOmiass XapakTepUCTHKAa XUMHUYECKHUX DJEMEHTOB — METAJUIOB Ha OCHOBAHUU WX TOJOXKEHUS B
[lepuoanueckoit cucreme xumuyeckux snemeHToB J[.M. MenaeneeBa u crtpoeHuss aromoB. CrTpoeHue
MeTauioB. Meraminyeckas CBsi3b M METaJNInuecKasi KpUCTauIMuecKas: pemeTka. DIEeKTPOXUMUYECKUN psif
HanpspkeHud MertayuioB. dusnyeckre W XUMHUYECKHE CBOMCTBAa MeTauioB. OOmMe crnocoObl MOTy4YeHUS
METAJIJIOB.

[TonsiTe O KOPPO3UU METAJIJIOB, OCHOBHBIE CIOCOOBI 3alllUThl MX OT Koppo3uu. CraBbl (cTajib, YyryH,
TIOPAIIOMUHUIN, OpOH3a) U UX PUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[[lenounple Metayuipl: mnojokeHue B I[lepuogmyeckoil cucrteme XuMU4Yeckux asnemeHtoB JI.H.
MemnieneeBa, CTpOEHHE MX aTOMOB, HaxOXJeHHe B npupoje. Ousnueckue M XUMHUECKHE CBOMCTBa (Ha
npuMmepe HaTpus U Kanus). OKCUIbI U THAPOKCUABI HATPUS U Kanus. [IpuMeHeHue MenoYHbIX METaIoB U
UX COEIUHEHHIA.
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[llenoyHO3eMeNbHBIE METAJNIBI MarHuii W KajublMii: monoxkxeHue B Ilepuogmdeckoil cucreme
xuMudeckux 3neMeHToB /.M. MeHneneeBa, CTpOEHUE UX aTOMOB, HAXOXKJIEHHUE B Npupoae. Ouznueckue u
XUMHYECKHE CBOMCTBA MarHusg W Kaiuplus. BakHelne coequHeHUs Kanblus (OKCUI, THIPOKCHUI, COJIN).
JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHSHHUS.

AmoMunnii: nonoxenue B Ilepumomnueckoit cucrteme xumuueckux siaeMeHtoB [[.M. Menpgeneena,
CTpOCHHE aToMa, HaXOXJeHue B mpupoae. Ouznueckrue M XUMUYECKHE CBOMCTBA aTFOMUHUSA. AMDOTEpHBIC
CBOICTBa OKCH/IA U THAPOKCUIA aTIOMUHUSL.

Kenezo: mnonoxenne B Ilepuonnueckod cucreMe xumuueckux snemMeHtoB J[.M. MeHnneneena,
CTpOEHHE aToMa, HaxoXxaeHue B mpupoae. Puznueckue U XUMHUYECKHE CBoOicTBa jkene3a. OKCHIBI,
ruapokcuabl U conu kenesa (ll) m xenesa (lllI), ux cocras, cBoiicTBa M moJydeHue. Xumuueckuul
9KCNepUMeHm:

O3HAKOMJICHHE C o0OpasllaMd METalIOB M CIUIAaBOB, MX (U3NYCCKUMHU CBONCTBAMH, H3yUCHUE
pe3yJNbTaTOB  KOPPO3WM METAIOB  (BO3MOXKHO HCIOJIb30BAHME BHJIEOMATEPUANIOB), OCOOCHHOCTEH
B3aUMOJICCTBUSL OKCHJA Kajbllud W HATPHUS C BOJON (BO3MOXXHO HCIIOJIb30BAHHWE BUJIEOMATEPHAIIOB),
HCCJIEIOBAaHHE CBOMCTB >KECTKOI BOJIBI, IpOIlEcca TOPEHUs kKeye3a B KUCIopoie (BO3MOKHO UCIIOTIb30BaHUE
BUJICOMATEPHAIIOB), MPU3HAKOB MPOTEKAHMS KAUYECTBEHHBIX pEAKIMi Ha HOHBI (MarHusi, KaJbIlus,
amroMuHms, 1wHKa, ckenesa (1) wm xenesa (lIl), meam (Il), mabGmromeHwe M omucaHue TIPOIECCOB
OKpaIlIMBaHUs TJIaMEHU MOHAMH HATPUS, Kalus U Kajblus (BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB),
uccieoBaHue aMQpOTEepPHBIX CBONCTB THAPOKCHAA allOMUHHUS M THIPOKCHJIA IHMHKA, pElICHHE
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BakHeire MeTaibl U UX COCIUHEHUSI.

XuMHUS U OKpYKAKLIas cpeaa

BemectBa n martepuansl B TOBCEAHEBHOM KM3HHM 4esioBeKa. be3omacHoe MCIONb30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [IepBas mOMOIIb MIPH XUMUYECKUX 03KOT'aX M OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHHUE OKpPYXalollehd cpensl (MpeneibHas JOMyCTHMash KOHIICHTPAIMs BEIECTB
(manee — [1JIK). Poap XuMuu B pelieHUH SKOJOTHYECKHUX MPoOIeM. Xumuueckul SKCnepumenm.
n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUIABbI METAJIJIOB, MIOJUMEPHBIC MAaTEPUAIBI).

Mesicnpeomemnule cés3u

Peanuzarusi MeXnpeaMeTHBIX CBS3€d MpU U3YYEHUHM XMMHUM B 9 Kilacce OCYIIECTBISIETCS 4depes
UCIIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATHHA, TaK W TOHATUHN, SBISIONINXCS CUCTEMHBIMU
JUTSL OTJICTIBHBIX MTPEAMETOB €CTECTBEHHOHAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE MOHSATHUS: HAYYHBIH (pakT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIIU3, CHUHTES,
KJIaccuukanus, TEPUOJUIHOCTb, HAOIIOJCHHE, JKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJEIb,
SIBIICHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHsI, MATEPUATIBL.

dusnka: MaTepusi, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, H30TOIbBI, PAaTUOAKTUBHOCTb,
MOJIEKYJa, NMEKTPUIECKHUI 3apsi]], MPOBOAHHUKH, MOTYIIPOBOJHUKH, AUIIIEKTPUKHU, (POTOITEMEHT, BEIIECTBO,
TEN0, 00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAILTMYECKAs PEIIETKA,
CIUIaBbl, (PM3WYECKUE BEIUYHUHBI, €IUHUIBI W3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, MIIAHETHI, 3BE3/BI,
Connue.

buonorus:  ¢orocunrtes, napixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEpajbHble  YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MuHEpasbl, TOPHBIE TOPOABI, MOJIE3HBIE UCKOIIAEMBbIE, TOILUIMBO,
BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA IMPOT'PAMMBI IO XUMHUNU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHUA
JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs JOCTHTAIOTCA B
X0/le OOy4YeHUss XUMHUU B E€IWHCTBE YYeOHOW W BOCIUTATEIBHOW MEATEILHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMA POCCUUCKUMU COLUOKYIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHU, TPUHITHIMU
B OOIIECTBE MpaBUJIaMUA M HOPMaMH MTOBEJEHHUS W CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI
U COIMATTN3AIMH 00yYarOIIHUXCS.
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JIndHOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMA U PACUIUPEHUE OIbITA ACATEIHLHOCTU HA €€ OCHOBE, B TOM YMHCIIE B
yacTU: 1) MAaTPHOTHYECKOr0 BOCIIUTAHUA:

LIEHHOCTHOT'O OTHOILEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY HacleAuIo,
MOHMMAaHUS 3HAYEHUS XMMHUYECKON HayKd B JKU3HU COBPEMEHHOTO OOIIeCTBa, CHOCOOHOCTH BIAJETh
JIOCTOBEPHON MH(POPMAIMEH O MEePEAOBhIX JOCTUKCHHUSIX U OTKPBITUSIX MHPOBOW U OTEUCCTBEHHON XHWMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSIX 00 yCTpOICTBE MUpa U OOIIECTBA;

2) rpa:kIaHCKOro BOCIMTAHUS:

MIPEACTABJICHHS O COLMAIbHBIX HOPMAaX U IIpaBUiIaX MEKINYHOCTHBIX OTHOLICHUM

B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM,
TBOPYECKOH U IPYruxX BHUIAX ACSITENbHOCTU, TOTOBHOCTU K pa3HOOOPa3HOW COBMECTHOM AESITETbHOCTH MPHU
BBITIOJTHCHUH YYEOHBIX, IMO3HABATEIBHBIX 3a/1a4, BBIOJHECHUH XUMHUYECKHX JKCIEPUMEHTOB, CO3JaHHUH
y4eOHBIX TMPOEKTOB, CTPEMJICHHS K B3aMMOIOHHMMAHHUIO M B3aHMMOIIOMOLIM B Ipolecce ATOW y4eOHOit
JESITEIbHOCTH, TOTOBHOCTH OLIEHUBAThb CBOE IOBEACHME U IOCTYIKM CBOMX TOBapHUILEH C IO3ULIUHU
HPaBCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEICTBHI MOCTYNKOB; 3) HEHHOCTH HAYYHOI'O
NO3HAHUSA:

MHPOBO33PEHUECKHE MPEJCTABICHUS O BEIIECTBE M XMMHYECKON peaKIMu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH U COCTABJISIOLIME OCHOBY JUIsl IIOHMMAaHHUS CYIIHOCTH HAay4HOM
KapTUHBl MHUpA, TPEJCTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUSI TMPHUPOJABI, B3aUMOCBS3AX
YyeJioBeKa C MPUPOJIHON Cpeloil, O poju XMMHUU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH; I03HABaTEJIbHbBIE
MOTHBBI, HAINPaBJICHHbIE Ha TOJY4YEHHE HOBBIX 3HAHUM IO XUMHH, HEOOXOAUMBbIE ig OOBSCHEHUS
HaOJIF01aeMBIX MPOIIECCOB U SIBIICHUH, TO3HABATENbHON, HH(OPMAIIMOHHON W YUTATENbCKOH KYIBTYPHI, B
TOM YHCJI€ HAaBBIKOB CaMOCTOSITENIbHON paboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHON JIUTEPaTypoH,
JOCTYITHBIMH TEXHUYECKHUMH CPEICTBAMU HH()OPMAIMOHHBIX TEXHOJIOTUW; WHTEpEC K OOYYCHHIO U
MO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K CaMOOOpa3oBaHHIO, MPOEKTHOM W
UCCJIEJIOBATENIbCKON JEATETbHOCTH, K OCO3HAaHHOMY BBIOOpY HANpaBiICHHOCTH U YpPOBHS OOydYeHHUS B
nanbHenmem; 4) GopMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAaHWE€ LIEHHOCTU >HW3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/I0pOBbIO, YCTAHOBKHM Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHHE TIOCIEICTBUH U HENpUATHE BPEAHBIX MPUBBIUEK (yMOTpeOIeHHS
AJIKOTOJIs, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOIIOJICHUS MPaBUII OE30MAaCHOCTH TIPH OOpaIIeHUH C
XUMHUYECKHMHU BEIIECTBAMH B OBITY M pEaIbHOM JKU3HH; 5) TPY/10BOT0 BOCIIUTAHUS:

MHTEPEC K MPAKTUUYECKOMY H3YUEHHIO MPoeccuil U TpyAa pa3IndHOro poja,

YBaXXEHUE K TPYAy M pe3yibTaTamM TpPYJOBOM MAESATENIbHOCTH, B TOM YHCIE€ HAa OCHOBE INPUMEHEHUS
MpPEAMETHBIX 3HAHUM 10 XWMHUH, OCO3HAHHBIM BBIOOP HWHIWBUAYAIHHOM TPACKTOPHH TMPOJAOHKCHUS
o0pa3oBaHus C y4ETOM JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX MHTEPECOB W
NOTpeOHOCTEH, yCHenHo npodecCHOHATBHON NEATeIbHOCTH U Pa3BUTHUA HEOOXOIUMBIX yMEHHH,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCUOHANBHOM cpefie; 6) IK0JIOru4ecKoro BOCHUTAHUS:
HKOJIOTMUYECKH 1eJIeCO000pa3HOe OTHOIICHHE K MTPUPO/I€ KaK HCTOUHUKY KU3HU

Ha 3emJie, OCHOBE €€ CYIECTBOBaHMs, MOHUMaHUE LEHHOCTU 3JI0pPOBOr0 M 0e30MmacHOro olpasza >KM3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (HU3MYECKOMY M TCHUXHYECKOMY 37I0pOBbIO, OCO3HAHHE
HEHHOCTU COOJIIO/IEHUS MpaBuil OE30MACHOTO MOBEACHUS IPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYalUsX,
YIPOXKAIOLIUX 3OPOBBIO M KHU3HU JOJEH; CIIOCOOHOCTH MPUMEHSITh 3HAHMSI, TIOTydaeMble MPU H3y4YEeHUU
XUMUH,

JUIsL pelIeHusl 3aJad, CBSA3aHHBIX C OKPYXKaWIIeH MNpUPOJHON Cpelod, s TOBBILIEHUS YPOBHS
9KOJIOTHYECKON KYJIbTYpbl, OCO3HaHHS TIJI00AJBHOTO XapaKTepa 3KOJOTMYECKHX NpoOjieM M IyTel ux
pELIeHUs] TOCPEICTBOM METOAOB XMMHH, SKOJOTHUUYECKOTO0 MBILIUICHHUS,, YMEHHSI PYKOBOJCTBOBATHCS MM B
ITO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLIMAJIbHOMN MPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocTtaBe meTanpeIMeTHBIX PE3yIbTaTOB BBIACISIOT 3HAYUMBbIE JIs1 (POPMHUPOBAHUSI MUPOBO33PEHUS
oOleHayYHbIe MOHATHUS (3aKOH, TEOpHs, MPUHIIMI, THUMOTEe3a, (PaKT, CUCTEMa, MPOIECC, IKCIEPUMEHT H
JpyToe.), KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU4EOHBIX MpPEAMETax U MO3BOJSIOT HA OCHOBE
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3HaHUU M3 ATHX MPEAMETOB (POPMHUPOBATH IPEICTABICHHE O IIEJIOCTHONM HAy4yHOW KapTHHE MHpa, H
YHUBEpCaJbHbIE Y4eOHBbIC NEHCTBHS (IIO3HABATENbHBIE, KOMMYHHMKATHBHBIC, PETrYJIATUBHBIE), KOTOpBIC
oOecrieunBarOT (GPOPMUPOBAHUE TOTOBHOCTH K CAMOCTOATEIHHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOI JesITeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBeEpPCaJbHbIE yueOHble AeiicTBus ba3oBble Jlornueckue AecTBUA:

YMEHHUS MCII0JIb30BaTh MPUEMBI JIOTHUECKOTO MBILIUICHUS IPH OCBOSHUH 3HAHUIL:

pacKpblBaTh CMBICI XHMHYECKUX TOHATUN (BBIICIATH MX XapaKTepHble MPHU3HAKU, YCTaHABIUBATh
B3aMMOCBSI3b C JIPYTMMHU TOHSTHSIMHM), UCIOJB30BATh MOHATHA JUIS OOBSICHEHHUS OTAEIBHBIX (PAKTOB H
SBJICHUH, BHIOMPATh OCHOBAaHUS M KPUTEPUHU JUIsS KiIacCU(UKAIMU XMMHUYECKHUX BEIIECTB U XMMHUYECKHX
peakiuii, ycTaHaBIMBaTh NPUYMHHO-CICJCTBEHHBIE CBA3M MEXAYy OOBEKTaMU U3Yy4YCHHs, CTPOHTH
JIOTHYECKHE pacCyXJAeHUsl (MHAYKTHUBHbIC, IEAYKTHUBHBIC, M0 AHAJIOTHMU), JI€JaTh BBIBOABI U 3aKIIOYCHHUS;
yYMEHUE NPUMEHSTHh B MPOLIECCE MO3HAHUS MOHATHA (IIPEIMETHBIE U METalpeIMEeTHBIC), CHMBOJINYECKHE
(3HaKOBBIE) MOJZIEIH, KCIOJIb3yEeMble B XUMHUHU, NpPeoOpa30OBbIBATh IIUPOKO IMPUMEHSEMbIE B XHMHU
MOJICNIbHBIC MPEICTABICHHUS — XUMUYECKHI 3HAK (CHMBOJI JJIEMEHTAa), XUMHUYecKasi (opMyna U ypaBHEHHE
XUMHYECKON pEakuu — MIpHU PEHIeHHH Y4eOHO-TIO3HABATEIbHBIX 3a7ad, ¢ Y4YETOM OTHUX MOEIbHBIX
NPEICTAaBICHUN BBIBIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC TMPH3HAKK HW3Yy4aeMbIX OOBEKTOB —
XUMHYECKHX BEIIECTB M XUMHUYECKHMX pEaKlMid, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJICZICTBEHHBIE CBSI3U M IPOTHBOPEUHS B H3y4aeMBbIX IPOLIECCAX H SABICHHSIX.

Ba3oBble nccienoBareibckue 1eiCTBUS:

YMEHHE HCIOJIBb30BATh IOCTABICHHBIE BOMPOCH B KAueCTBE HHCTPYMEHTA IO3HAHHS, a TAaKXKe B
KayecTBE OCHOBBI JiIsi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTU BBICKA3BIBAEMBIX CYXKICHHIA,
npruoOpeTeHre OmbpITa MO IUIAHWPOBAHHWIO, OPTaHW3allMd W IMPOBEACHUIO YUYECHHUYECKUX OSKCIIEPUMEHTOB,
yMeHHe HaOII0aTh 32 XOA0M IMPOIIecca, CAMOCTOSTENIBHO MPOTHO3UPOBATH €r0 Pe3ynbTat, (GOopMyIHpOBaThH
0000IIEHNs W BBIBOJBI IO pe3yiIbTaTaM MPOBEAEHHOTO ONBITA, HCCIECIOBAHUS, COCTABIATH OTYET O
pojieNlaHHoM paboTe.

Padora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATTU3UPOBATh U HHTEPIIPETUPOBATh HHPOPMAIIMIO PA3TUIHBIX

BUZOB M (HOpM TIPEICTABICHUS, MOTYyYaeMyl0 M3 pa3HBIX HWCTOYHHWKOB (HAYYHOIOIYJISIpHAS JIUTEpaTypa
XMMHUYECKOTO COJIep)KaHus, CIpaBOYHbIEe T1ocoOus, pecypchl IHTepHeTa), KpPUTHYECKH OLICHHUBATh
IPOTHBOPEUYHMBYIO U HEJOCTOBEPHYIO MHPOPMAIINIO; YMEHUE TIPUMEHSTh PA3JIMYHbIE METOIBI M 3aIPOCHI TIPH
noucke u 0oToope HH(POpPMALUU M COOTBETCTBYIOIUX JaHHBIX, HEOOXOAUMBIX JUIS BHIMOJIHEHHS YU€OHBIX U
MO3HABATEJIbHBIX 33/aY ONPEJCNIEHHOr0 THMA, NPUOOpPETeHHEe OmbiTa B 00JacTH MCHOJIb30BAaHUS
UH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBJaJeHHE KYyIbTYpOH aKTUBHOTO HCIOIb30BAHUS
pa3IMYHBIX TMOMCKOBBIX CHCTEM, CaMOCTOATENBHO BBIOMpATh ONTHUMAIBHYIO (OpPMY TIpEACTaBICHUS
uH(pOpMallMd U WILIIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMH CXEMaMH, JuarpaMMaMiy, JPYTUMHU
¢dopmamu rpaduKku U X KOMOMHAIMSAMU; YMEHHUE MCIOJb30BaTh U aHAJIM3UPOBATh B Mpolecce yueOHOU U
UCCIIEIOBATEIbCKON JEATENbHOCTH MH(POPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3siicTBa U
TPaAHCIIOPTa HA COCTOSIHUE OKPYXKAIOIIeH MPUPOAHOMN CPEeIbl.

KoMmMyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUA:

YMEHHE 3a/1aBaTh BOIPOCH! (B X0/€ AMaiora u (MiM) JUCKYCCHM) MO CYLIECTBY 0OCYXIaeMON TEMBI,
(GopMyIHpOBaTh CBOM TMPEIUIOKEHUST OTHOCHTENBHO BBIMOIHEHUS TMPEUIOKEHHOW 3amadn; mpuoOpereHue
OTIbITA IPE3EHTAIMU PE3YJIbTATOB BHIOJIHEHUS XUMHUECKOTO
sKcTiepuMeHTa (1abopaTopHOTO OIbITa, JabOpaTOpHON pabOTHl MO WCCIECIOBAHWIO CBOWCTB BEIIECTB,
y4eOHOTO TMPOEKTa); 3aWHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH [O3HABATENbHOH U
UCCJIEIOBATENILCKON JEATENbHOCTH MpPH pPELIEHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE Yydé€ra OO0IIMX
MHTEPECOB U COTTIaCOBAHMS MO3UIHMH (00CyX/1eHUs,, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAMHAIIS
COBMECTHBIX JICHCTBUH, OTIpe/IeJICHNEe KPUTEPHUEB TI0 OIIEHKE Ka4eCTBa BBHITIOJHEHHOW PabOTHI U IpyTHE);
Pery1siTUBHBIE yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITEIbHO  OMNpEAENATh LEeNU  JIeATeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJMPOBATh M IpPHU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO JESTENbHOCTh, BBIOMpaTh Hamboiee
a3 eKTUBHBIC CIOCOOBI pelIeHUsT YUEOHBIX W MO3HABATEIbHBIX 3a7a4, CAMOCTOSTEIBLHO COCTABIIATH WITU
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KOPPEKTUPOBATh IPEIIOKEHHBIA AJITOPUTM JEHCTBUM INPU BBINOJHEHUU 33JaHUM C Y4ETOM IOIYYCHHS
HOBBIX 3HAHHMH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIMSX, OLICHUBATh COOTBETCTBUE MOIYYCHHOTO
pe3ysbTaTa 3asBICHHOM II€JIM, YMEHHUE MWCIIONb30BaTb M AHAIM3MPOBAaTh KOHTEKCTHI, IpEAaracMbie B
YCJIOBUH 3aJaHUN.

INPEJIMETHBIE PE3YJIBTATDI

B cocraBe mpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHIO 0053aTENBHOTO COAEP)KaHUS, YCTAaHOBJICHHOTO
JaHHOHM (enepanbHOM paboueil MporpaMMoi, BBIAEISAIOT: OCBOCHHbIE OOYYalOIIMMKCS HAay4dHbIE 3HAHUA,
YMEHUS M CIIOCOOBI IeHCTBHIA, cienn(uiyeckue s MpeAMETHONH o0macTi «XUMHUS», BUIBI AEATEIbHOCTH
[0 TOJIyYEHHIO HOBOI'O 3HAHMS, €ro HMHTEpIIpeTalH, MpeoOpa3oBaHHUI0 M NPUMEHEHUIO0 B Ppa3IMYHbIX
y4eOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOydeHus B 8 kJiacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPaXKaTb
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMMYECKHX IIOHSATHI: aTOM, MOJIEKYJa, XHMUYECKUN DJIEMEHT,
IIPOCTOE  BEILIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAs W HEOAHOPOAHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAsi U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIApPHAs Macca, MaccoBast
JI0JI1 XMMHYECKOI0 3JIEMEHTAa B COEAMHEHHUH, MOJIPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBAHME, COJIb,
JIEKTPOOTPHULIATEIBHOCTb, CTENEHb OKUCIICHHS, XUMHUECKasi peaklus, KiIacCu(uKalus peaklui: peakiuu
COEIMHEHUS, PEaKLUU Pa3JIOKEHUs, PEaKlIMHU 3aMELIeHMs], PeaklUu OOMEHa, 3K30- M IHAOTEPMUYECKUE
peaKluH, TeII0BOM 3 (eKT peakiuu, Aapo aToMa, 3JeKTPOHHBIM CI0H aroMa, aTOMHas OpOUTalb, PAIUYC
aToMa, XMMHMYECKasl CBA3b, MOJSPHAs U HENOJIIPHAsl KOBAJIEHTHAs! CBSI3b, HOHHAsSI CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs KOHLEHTpalus) B pPacTBOpE; MWLUIFOCTPUPOBATH
B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHATD ITH
NOHSATHS TIPU ONMCAHWM BEILIECTB M MX IPEBPALEHUM; HCIOJIb30BATh XUMHUYECKYIO CHMBOJUKY MJIs

cocTaByieHUs] POPMYII BEIIECTB U
YPaBHEHMH XMMHMUYECKUX PEAKLMNA; ONpPEeAEsATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX,

CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSAX, MPUHAIJIECKHOCTh BELIECTB K OINpENelIEHHOMY Kiaccy
coeMHeHu 1o popMyiiaM, BUJ XUMUYECKON CBS3H
(KOBaJIeHTHasi YU MOHHAs) B HEOPraHMUYECKUX COEJUHEHUSX; pacKpbiBaTh cMbIch Ilepumoguueckoro 3akoHa

J.. MenneneeBa: 1eMOHCTPUPOBATH
NOHMMAHHUE NEPHOAUYECKONM 3aBUCHMOCTH CBOWCTB XMMHMYECKHX DJJIEMEHTOB OT MX IIOJIOKEHUS B
[lepuoguueckoit  cucreme, 3aKOHOB  COXpPAaHEHHMsS  MacChl  BEUIECTB, IIOCTOSIHCTBA  COCTaBa,
aTOMHOMOJIEKYJIIPHOTO y4YeHMs, 3aKOHAa ABOTraJipo; OIMCBHIBATh U XapaKTepu3oBaTh TaOIU4YHYIO (opmy
ITepronnueckoit cucTemsl
XMMHUYECKHX JIEMEHTOB: Pa3JIMyaTh MOHATHUS «IJIaBHAs moArpymnna (A-rpymma)» u «mobodHas MoArpymnmia
(b-rpynna)», manble U OoOJbIIME MEPUOAbI, COOTHOCUTH O0O3HAUEHHS, KOTOpPbIE UMEIOTCS B TaOHIle
«Ilepnonnueckas cucreMa XxuMuuyeckux aieMeHToB [[.J. MenneneeBay ¢ UMCIOBBIMM XapaKTEPUCTHKAMHU
CTpPOCHHUS aTOMOB XHMHUYECKHX DJEMEHTOB (COCTaB W 3apsj sjapa, oOllee 4YHCIO 3JIEKTPOHOB U
pacnpe/esieHrne UX M0 3JIEKTPOHHBIM CII0SIM); KiIacCu(UIUPOBaTh XUMUYECKUE 3JIEMEHTHI, HEOPraHHUUECKHe
BELIECTBA,

XUMHUUYECKHE PEeaKIMH (110 YHCIy U COCTaBY YYaCTBYIOUIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY 3P (eEKTy);
XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XUMHUUECKHE CBOMCTBA BELIECTB Pa3IMYHBIX KJIACCOB, MOITBEpKIast
ONKMCAHWE TMpPUMEpPAMHU  MOJEKYJISPHBIX  YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKHUX  PEaKIIHii;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT'O COCTAaBa,

BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLIEHUI B PA3INYHBIX YCIOBUSX; BBIUUCISATH OTHOCUTEIHHYIO

MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,

MacCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTA 10 (hOpMyJsie COEANHEHHs], MaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE,
IIPOBOAMTH PACUETHI 10 YPABHEHUIO XMMHUECKON PEAKIIMK; IPUMEHATH OCHOBHBIE ONEPALIUN MBICIUTEIbHON
JeSITeIbHOCTH — aHaJIu3 U CUHTE3,

cpaBHeHHe, 00001IeHNe, CUCTEMAaTU3aLUIO0, KIacCU(UKAIINIO, BHISIBICHNE TPUYUHHOCIIEICTBEHHBIX CBS3EH —
JUIsL U3Yy4YEHUs] CBOMCTB BEIIECTB M XUMHUYECKMX PEaKLUM, €CTECTBEHHO-HAY4YHBIE METOIbl NO3HAHHSA —

11
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HaOJr0IeHNe, U3MEPEHUEe, MOACIUPOBaHHE, SKCIIEPUMEHT (peajlbHbI U MBICIICHHBIN); CJI€J0BaTh MIpaBUIaM
MOJIb30BAHUS XUMUYECKOH MOCYI0H 1 1ab0opaTOpHBIM
00OpyJOBaHUEM, a TaKXKe MpaBWwiaM OOpallleHHsl C BEIIeCTBAMHM B COOTBETCTBUU C HHCTPYKLHUSAMHU 10
BBITOJIHEHHUIO JTA00OPATOPHBIX XMMHYECKHX OMBITOB IO IMOJYYCHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa M KHCI0poJa), IPUTOTOBICHUIO PACTBOPOB C OINpPENENEHHOW MacCOBOW J0siell pacTBOPEHHOTO
BELIECTBA, IJIAHUPOBATh U MIPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110 pacCliO3HaBaHUIO PACTBOPOB ILEI0YEH
U KUCJIOT C IIOMOUIbIO HHAMKATOPOB (J1aKMYC, (heHOoIPTaIenH, METUIIOPAHK U JPYTHUE).
K xonmy oOyuenust B 9 kJjacce mpeaMeTHBbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)xarb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTWOH, aHWOH, IIPOCTOE  BEUIECTBO, CJIOKHOE  BELIECTBO,  BaJCHTHOCTD,
JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas pEeaklMs, XUMHYECKas CBs3b, TEIIOBOU
3¢ dexT peakuu, Mojb, MOJSPHBIH 00BEM, PAaCTBOP, AJIEKTPOIUTHI, HEINEKTPOIUTHI, IEKTPOIUTHYECKAS
JUCCOLMAIMs, pEeaKkUMd HOHHOro OOMEHa, KaTalu3aTrop, XMMHMYECKOE paBHOBECHE, OOpaTUMble U
HEoOpaTHMbIE PpEeaKlUd, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PpEAKIUH, OKUCINTENb, BOCCTAaHOBUTEIIb,
OKHUCJICHHE M BOCCTAaHOBJIEHUE, aJUIOTPONUs, aM(OTEpPHOCTb, XMMHUYECKas CBA3b (KOBaJIEHTHasl, WOHHas,
METaJUINYecKast), KpUCTaJUIMYecKas peléTka, KOpPpO3us METaIoB, CIUIABbl, CKOPOCTb XUMHYECKON
peakuuu, mpeAenbHO Jomyctumas koHueHtpauus IIJIK BemectBa; WIIIOCTpUpPOBAaTh B3aMMOCBS3b
OCHOBHBIX XMMHUYECKUX IOHATUN U IPUMEHATHITU
HNOHSTHUS TPU ONMCAHMM BEIIECTB U MX IPEBpAlllEeHUH; HCIOJIb30BATh XUMHUYECKYIO CHMBOJUKY MJIs
cocTaByieHUs (POpPMYJT BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEaKLIU; ONPEeATh BaJIECHTHOCTh U CTENIEHb OKUCIEHUS! XUMUYECKUX JIEMEHTOB
B COEAMHEHMSX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTD BELIECTB K ONPEACIEHHOMY KIIACCy COCIUHEHUH 110
dopMynaM, BUJ XUMHUYECKOM CBs3M (KOBaJECHTHAs, WOHHAs, METa/NIMUecKas) B HEOPraHUYECKHUX
COCAMHEHUAX, 3apsJ MOHAa IO XHMHUYecKod (opMmyie, Xapakrep cpeabl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COEAMHEHUMN, TUIl KPUCTAINTNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMblich [lepuoguueckoro 3akona /I.M1. MenneneeBa u 1eMOHCTPUPOBATh €r0 IOHUMAHKE:
OMMCHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢opmy llepuonnyeckoil cucTeMbl XMMHUYECKHX AJIEMEHTOB:
pa3inyath MOHATUS «IJaBHas noxarpymmna (A-rpynma)» U «nobounas noarpynna (b-rpymma)», mansle u
OoJpIlie TEpPUObl, COOTHOCUTH OOO3HAUEHHUS, KOTOpbIE HMEIOTCS B TMEPUOAMYECKON Tabiuie, C
YHCJIOBBIMHM XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijpa, oolee
YUCJIO DJIEKTPOHOB M pacHpe/ieNIeHue MX MO0 AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B
MU3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Ipelenax MalbIX MEPUOJ0B M TJIABHBIX MOATPYIII C
Y4€TOM CTPOEHHUS UX aTOMOB; KJIacCU(ULIMPOBATH XUMUUECKHE JIEMEHThI, HEOPIraHUYECKUE BEIIECTBA,
XMMHUYECKHE PeakInu (110 YUCIy U COCTaBy yYacTBYIOIIMX B PEaKIH BELIECTB, 110 TeII0BoMY 3ddeKty, mo
U3MEHEHHUIO CTENEHEeH OKHUCIIEHMUS XUMHUYECKHX 3JIEMEHTOB); XapaKTepu30BaTh (ONUCHIBATH) 0OLIUME U
cneunduyeckre XMMUYECKHE CBOMCTBA MPOCTBIX U CIOXKHBIX BEIIECTB, MOATBEPKasi ONMCAHUE PUMEpaMU
MOJIEKYJISIPHBIX U HMOHHBIX YpaBHEHHI COOTBETCTBYIOIIUX XHMHUYECKUX pPEaKLUN; COCTABIATH YPaBHEHUS
IMEKTPOIUTUYECKON TUCCOLMAIIUU KUCIIOT, IEI04Yel U CoJiel, MOIHbIE U COKpAIllEHHbIE YPaBHEHUS PeaKIuil
MOHHOTO OOMEHa, ypaBHEHMs peakiuil, MOATBEP)KIAIOIUX CYIIECTBOBAHHWE T'€HETHYECKOM CBS3M MEXKIY
BEIIECTBAMM PAa3IMUHBIX KJIACCOB; PACKPBIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi
MIOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTrO OajaHca 3TUX peakluii; MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT
UX CTPOEHUS, BO3MOKHOCTH
IPOTEKaHHUs XUMHUYECKHX TMpEBpallleHud B Ppa3IUYHBIX YCIOBHSIX; BBIYUCIATH OTHOCHUTEIbHYIO
MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO JOJIO XHMHYECKOTo 3JeMeHTa Ho (opmyie
COETMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBa B pPAcTBOpE, MPOBOAUTH PACUEThl MO YPAaBHEHUIO XUMHUYECKOU
peakiuu; coOI0oIaTh MpaBUiIa MOJIb30BAHHU XMMUYECKOH MOCY0i 1 1a00paTOPHBIM
o0opy/soBaHUEM, a TakXke MpaBuiia oOpallleHus C BEUIECTBAMH B COOTBETCTBUU C WHCTPYKLUSIMH I10
BBITIOJIHEHHUIO JTA00OPATOPHBIX XMMHYECKHX OMBITOB IO MOJYYCHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMHaKa M yrieKucioro rasa); IpoBOJUTh PEeaKLy, MOATBEP)KJAIOIINE KAYECTBEHHBIN COCTAaB pa3IMYHbIX
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BEIIECTB: PACIO3HABATH OIBITHBIM IMYyTEM XJIOpUI-, OpoMmHI-, MOIUI-, KapOoHat-, (ocdar-, cuiukar-,
cynb(har-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS U MOHBI U3YYCHHBIX METAJIOB, PUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB; MPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON NE€ATEIBHOCTUH —
aHAJIU3 W CHUHTE3, CpaBHEHUE, 00OOIICHNE, CUCTEMATHU3AIINIO, BBISIBICHUE MPUYUHHO-CIICJICTBEHHBIX CBS3EH
— JI U3YYEHHs] CBOWCTB BEIECTB M XMMHMUYECKHX PEAKUUN, €CTECTBEHHOHAYYHBIE METOJAbl MO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJCIIMPOBAHNE, IKCIIEPUMEHT (PEaTbHBIN M MBICIICHHBIH ).
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8 KJIACC

No

/o

HanmenoBanue pa3nenos u
TeM y4eOHOro mpeaMeTa

Komnuec
TBO
4acoB

Coneprxanue 00yueHus

OCHOBHBIE BUABI ACATCIBHOCTU o6yqafoumxca

Pa3znen 1. HepBOHa‘laJIbeIe XUMHNYECCKHUEC NTOHATHUSA
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1.1

Xumus — BakHast 00J1acTh
€CTECTBO3HAHUSA U
MPaKTUYECKOU
JIeATETbHOCTH

YCJI0BECKa

[Ipeamer xumun. Ponp XUMHUM B )KU3HU YEJIOBEKA.
Xumus B cucteMe HayK. Teia u BelecTsa.
duznueckre CBOMCTBA BEIIECTB. ATperaTHoe
cocrosiaue BemiecTB. [loHsTHE 0 METOIaX TO3HAHUS
B XMMHUHU. YHCTHIE BEIECTBA U CMECH.

CriocoObI pa3aesieHust CMECEH.

XuMHYECKHH IKCIIEPUMEHT:

JlemoHcTpauu:

3HaAKOMCTBO C XMMHYECKOM MOCY/I0H, C
IpaBujiaMu pabOTHI B JIAOOPATOPUU U ITPUEMAMHU
oOparieHus ¢ 1abopaTopHBIM 000PY0BAHUEM.
dusznyeckue cBONCTBa 00pa30B HEOPraHUYECKUX
BEILECTB — METAJVIOB M HEMETAJLIOB.

Crnioco0nl pa3aenenusi cmeceii (huinbTpoBaHue,
BbIMIApUBaHUE, TUCTUILIALUSA, XpoMaTorpadus).

PackpbIBaTh CMBICI U3y4aeMbIX TOHSATHIA.
PackpsIBaTh posib XUMHH B IPUPOJIE U KUZHU
YEJI0BEKa, €€ CBA3b C IPYTMMH HAYKAMHU.
Paznmuuate yncTeIie BCIICCTBA U CMECH,
OJIHOPO/IHBIE U HEOTHOPOAHbIE cMecU. Paznnuarth
(bu3nuecKkrue U XUMUYECKUE SIBIICHHUS.
CrnenoBatp alropuT™Mam HCIOIb30BaHUS
OKCIICPUMCHTAJIbHBIX METOJ0B — Ha6JHOI[eHI/I$[ u
skcniepuMmenTa. HabmonaTe u onuckiBaTh
00BEKTHI TP MPOBEICHUU JEMOHCTPALIMH U
71a00paTOPHBIX OMBITOB 110 U3YUEHUIO
(hM3MUECKUX CBOWCTB BEUIECTB, CIIOCOOOB
pasaeneHus cMeceil BelecTs.

[IpoBOANTH XUMUYECKHI SKCTIEPUMEHT MPU
pas3zeneHuu cMecel (Ha mpuMepe OYMCTKU
MIOBAPEHHOM COJIN) B XOJI€
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JlaGopaTopHBIE OTBITHI: npaktTudeckoi padbotsl Ne 2. CrieoBath
W3yuyenue u omnucanue (U3NYECKUX CBOMCTB MpaBWJIaM TOJIb30BAHUS XUMHUYECKOH MMOCY 101 U
00pa3IoB HEOPraHMYECKUX BEIIECTB. 1abopaTOpHBIM 000PYIOBaHUEM, a TAKKE
N3yuenune cnocoOoB paszjesnenus cmeceil (¢ paBuiIaM 00palIeHHs C XUMUYECKUMU

ITOMOIIBFO MarHI/ITa). BEOICCTBAMHU

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

Ne 1. IIpaBuna pa®oTsl B 1a00paTOpUH U NPUEMBI BBINIOJIHEHUH TIPAKTHYECKOH paboThl Ne 1.
oOpartieHus ¢ 1abopaTopHBIM 000PYAOBAHUEM. BricTpanBath pa3BEpHYTHIE MNCHbMEHHBIE U

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

IPAMOTHO MCIIOJI30BaTh NU3Y4CHHBIN
MOHATUHHBIN annapar Kypca XuMuu
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1.2.

BemecTBa 1 xXuMudeckue

peakiuu

15

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

Xumuueckass  ¢opmyina. BameHTHOCTH — aToMOB
XUMHUYECKHX DJIEMEHTOB.

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
OTtHocuTenbHAs aTOMHAs Macca.

OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. Maccosas
J0JI1 XUMHUYCCKOI'O 3JICMCHTAa B COCIUMHCHHNU.

OnpenensaTh MpU3HAKK XUMUYESCKUX PEAKIUH,
ycloBHs uX npoTekanus. OOBSICHATH CYIIHOCTb
(U3HYECKUX ¥ XUMHYECKHX SIBJICHHU C TOYKU
3peHUsi aTOMHO-MOJICKYJISPHOTO YUCHHUSI.
KnaccudunupoBars XuMHYECKUE peaKIuH (T10
YHCITy ¥ COCTAaBY pEarupyrommx u
00pa3yIoImuxcs BEIIEeCTB).

CoctaBnarh opMyibl OMHAPHBIX BEIIECTB MO
BJICHTHOCTH U OIIPEIEIIATh BAJICHTHOCTb 110
(dbopMysaM BEIIeCTB.

17
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KonuuectBo BemiectBa. Mosib. Mosipaast Macca.
B3auMocCBA3b KOJIMYECTBA, MAacChl M YKClIa
CTPYKTYPHBIX €IMHUL BellecTBa. Pacuérsl 1o
dbopMyniaM XHMHYECKUX COSTMHCHUN.
du3ndeCcKue U XUMUYCCKHE SBIICHUS.
XuMHU4ecKasl peakuus U €€ MPU3HAKU.

3aKOoH COXpaHEHUsI MaCChl BEIIECTB.
XUMUYECKUE YpaBHEHUSI.

Knaccudukanmss XaMUYECKHX peakIini
(coenuHeHus, pa3oKeHUs, 3aMeIICHUsI, 0OMEHA).
XUMHYECKH IKCTIEPUMEHT:

JlemoHcTpauu:

duznueckre CBOMCTBa 00Pa3lioB HEOPraHUYECKHUX
BEIIECTB — METAJUIOB I HEMETAJIJIOB.

OO0pa31ibl BENIECTB KOJTUYECTBOM | MOJIb.
duznueckue sBjIeHUs (TUIaBJICHUE BOCKA, TasTHUE
JBJIa, pacTUpaHUE caxapa B CTYIKE, KUTICHUE U
KOH/JICHCAIIUSI BOJIBI).

Xumudeckue siBjieHus (ropeHue CBeYH,
MPOKAJIMBAaHUE METHOMN MPOBOJIOKH,
B3aMMO/ICHCTBHUE COJbI NI MEJIa C COJISHOMN
KHCIJIOTOM).

Habmtoienue npru3HakoB MPOTEKAHUS

PaccraBnsaTh K03 UIHEHTH B YpaBHEHUSX
XUMHYECKHX peakmwii. Habmonats u
OIMHCHIBATH OOBEKTHI TIPH MTPOBEICHUU
JeMOHCTpaUi 1 1a00paTOPHBIX OIBITOB.
[IpoBoauTh  BbUMCIHEHUS 1O  (opmymnam
XUMHYECKUX COCOUHEHWH ©  YpPaBHCHUSM
XUMHYECKHUX PEAKIUH.

[IpuMeHTh ecTeCTBEHHO- HAyYHbIE METO/IbI
MO3HaHUS (B TOM UMCIe HAOII0IeHNE,
MOJICIUPOBAaHUE, IKCIIEPUMEHT U OCHOBHEBIC
OTIepaLU MBICIIUTEILHON AEATEIbHOCTH
(cpaBHEeHUE, KIacCUDUKAIIS)

BricTpanBath pa3BépHyThI€ MMUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha MH(OPMALIUIO U3
yuyeOHHMKa U CIPAaBOYHBIX MaTepUasoB,
IrPaMOTHO UCIOJB30BaTh N3YyUEHHBIH
MOHATHIHBIN anmapaT Kypca XUMUU

18



®denepanpHas padouast mporpamma | Xumusi. 8—9 kimaccel (0a30BbI YPOBEHB)

19



denepanpHas padboyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

XUMHUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM
Oapwsi, MOJTyYCHUE U Pa3JI0KEHUE THAPOKCHIA MEH
(I) nmpu HarpeBaHuM, B3aUMO/ICHCTBHUE XKele3a ¢
pactBopoM cosi Menu (I1). OnbIThI,
WLTIOCTPUPYIOIINE 3aKOH COXPAaHEHHS MaCCHI.
JlaGopaTtopusie onbIThl: Co3/1aHNE MOJENEH
MOJIEKY (IIapOCTEPIKHEBBIX ).

Onucanne  (u3MyYEeCKUX CBOMCTB  00pa3LoB
HEOPraHMYECKHUX BEIIECTB — METANIOB U
HEMETaJJIOB.

Hab6nronenue ¢puznveckux (IiaBjleHne BOCKa,
TasiHUE JIbJIa) U XUMHYECKHX (TOpeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH) SIBIICHUH.
HaOmronenune u OITHCaHHE MIPU3HAKOB
MPOTEKaHUsS XHUMHUYECKUX pEaKIUil pa3HbIX
THUTIOB.

BrrunciieHusi: OTHOCUTEIIBHOM MOJIEKYJISIPHOM
Macchl BEIIECTB, MOJSIPHOW MacChl, MACChI BEIECTB,
Macchl U KOJIMYECTBA BEIIECTBA; MACCOBOM JIOJH
XUMHYECKOTO 3JIEMEHTA 110 (OPMYJIEe COCIHMHEHUS;
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10 YPAaBHCHUAM XUMHWYCCKUX peaKHI/H\/‘I:
KOJINYECTBA, MACChI BEIIECTBA 110 U3BECTHOMY
KOJINYECTBY, Macce PearcHTOB WJIH MPOAYKTOB
peakiuu

Hroro no pazneny

20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
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2.1

Bosnyx. Kucnopon.
[Tonsitue 00
OKCHAAX

Bozayx — cmech razos. Coctas Bo3ayxa. Kucimopon
— BJIEMEHT M MPOCTOE BelecTBO. Haxoxnenue
KHCIIOpOJia B MPUPO/JIE, PU3NIECKIE U XUMHUECKUE
cBoiicTBa (peakuuu ropenus). OKCUabIL.
[Tpumenenue kuciaopoa. CriocoObl MOTydEHHS
KHCIIOpO/1a B J1a0OpaTOPUU U MPOMBIIIIIEHHOCTH.
Kpyrosoport kucnopona B npupoje. O30H —
aloTponHasi MoAuduKanus kuciaopoaa. TernnoBoi
3¢ (HeKT XUMHUYECKON peaKiiy, TEPMOXHUMHUECKHE
YpaBHEHUS, YK30- U IHIAOTEPMUYECKUE PEAKIIUHU.
TommBo: yroias U MeTaH. 3arpsi3HEHHUE BO3/yXa,
YCHIICHUE TTApHUKOBOTO 3 dekTa, pazpymicHue
030HOBOT'O CJIOS.

XuMHYECKHH IKCIIEPUMEHT:

JleMoHCTpauu:

KauecTBeHHOE omnpeniesieHne conepkanus
KHUCJIOPOJIa B BO3yX€

[Tomyyenue, coOupanue, pacro3HaBaHUE

Hcnonp30BaTh XMMUUECKYIO CUMBOJIUKY IS
COCTaBJIEHUS (POPMYJI BEIIECTB, MOJIEKYJIAPHBIX
YPaBHEHUN XUMUYECKUX PEAKLUH C y4aCTUEM
KHCII0poa. XapaKTepu30BaTh (OIMCHIBATD)
COCTaB BO3yXa, (PU3UYECKHE U XUMUYECKUE
CBOMCTBA KMCIIOPO/A, CLIOCOOBI €T0 MOITY4YEHHUS,
IPUMEHEHHE U 3HAYEHHUE B MIPUPOJIE U KU3HU
yenoBeka. CpaBHUBATh peaKLIUU FOPEHUS U
MEJIJICHHOTO OKUCIICHHUSL.

OOBSCHATH CYIIHOCTH SKOJIOTMYECKHUX IPOOIIEM,
CBSI3aHHBIX C 3arpsI3HEHUEM BO3]lyXa.
CnenoBath npaBuiiaM 0€3011acHOI pabOTHI B
1a00paToOpuy MPU UCIIOJIb30BAHUN XMMHUECKOMN
HOCy/bl M1 000pYI0BaHUs, a TAKXKeE MpaBUIaM
oOparieHus ¢ TOPIOYUMHU BEIIECTBAMH.
[1nanrpoBaTh ¥ OCYLIECTBIISTH HAa IPAKTHKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
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Y U3y4eHHue CBOMCTB kuciopoja. Habmonenue MIPOBOJIUTH HAOIOACHHUS, ATIaTh BBIBOBI IO

B3aMMOJCHCTBHS BEILECTB C KUCIOPOAOM U YCIOBHS | pe3ysibTaTaM dKCIEPUMEHTa TPU POBEIACHUHT

BO3HUKHOBEHUS U IIPEKpAILEHUs ropeHus (1oxapa). | 1abopaTOPHBIX OIMBITOB M MIPAKTHYECKOM

JlabopaTopHEIii OIBIT: paboTHI.

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

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

Iony4enne 1 coOMpaHue KUCIOPO/a, H3y4CHHE YyacTBOBaTh B COBMECTHOH paboTe B

€ro CBONCTB. rpyIe.

Boruucienusi: MOJIEKyJISIpHON MacChl KUCIOPO1a BbICTpauBAaTh PasBEPHYTHIC IHCHMECHHBIC H

Y 030HAa HA OCHOBaHWH AaTOMHOM MaccChl YCTHBIE OTBETHI C ONOPOil Ha HH(MOPMALIHIO H3

XUMHYECKOT0 3JIEMEHTA; KOJIMYECTBA, MACChI y4eOHUKA U CIIPABOYHBIX MATCPHAIIOB,

BEIIIECTBA 10 YPABHEHHSIM XUMHUYECKUX PEAKIUN IPAMOTHO HCIIOIb30BATh U3YUCHHBII
MOHATHIHBIN anmapaT Kypca XUMUU
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2.2

Bonopoa. Ilonsitue
KHCJIOTaxX U COMAX

0

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

JlemoHcTpauu:
[Tonyuenue, cobupanue u

PackpbpIBaTh CMBICIT U3y4aeMbIX TIOHSATHIA U
MPUMEHSITh 3TH TIOHATHUS IPU OTIMCAHUN CBOMCTB
BEILECTB U UX IIPEBPAILlCHU. XapaKTepHU30BaTh
(ormmchIBaTh) (PU3NUECKUE U XUMUYECKUE
CBOWCTBA BOZOPOAA, CIIOCOOBI €T0 MOJIy4eHHUS,
MpUMEHEHHE.

Cobupats mpubop AJIst TOTYISHHS BOJOPO/IA.

Hcnons3oBaTh XUMHUYCCKYIO CHUMBOJIUKY
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pacro3HaBaHKHe BOAOPO/IA.
BsaunmoneiictBue Bogopoaa ¢ okcumom meau (11).

JlaGopaTopHBI OTIBIT:

BsaumopeiicTBie KUCIOT ¢ MeTalJIaMu.
[TpakTuyeckas pabora:

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

Brruucnenusi:

00BpéMa, KOJIMYecTBa BEIIECTBAa ra3a IO €ro
U3BECTHOMY  KOJIMYECTBY  BEIIECTBA  WIIU
00BEMY;

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

e COCTaBJICHUS bopmyn BEILIECTB,
MOJICKYJISIPHBIX ~ YpPaBHEHUH  XMMHUYECKHX
peakiuii ¢ ydactueM BojaOpona. Berumciate
MOJISIDHYIO ~ Maccy  BEIECTB;  KOJHUYECTBO
BEIIECTBA, 00BEM ra3a, Maccy BEIIEeCTBa;
[IpoBOaUTH pacU€ThI 110 YPABHEHUSIM
XUMHUYECKHX peaKkluil: KonuuyecTBa, 00béMa,
Macchl BELECTBA 10 U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHToOB WK MPOJYKTOB
peaxkuuu.

CnenoBath npaBuiiaM 0€3011acHOI pabOTHI B
71a00paTOpUH P MCII0JIb30BAHUHM XUMUYECKON
MOCYZbl ¥ 000pYyI0BaHUS, a TAKXKe MpaBUIaM
oOpallleHUs C TOPIOYMMH BEILIECTBAMU B OBITY.
[1nanupoBaTh ¥ OCYIIECTBIISTH HAa IPAKTHKE
XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOIUTh
HaOJIIOICHNS, 1e1aTh BBIBO/IBI 110 pe3ybTaTaM
HKCHEPUMEHTA. Y4acTBOBaTh B COBMECTHOM
pabote B rpymme

2.3

Bopna. Pacteopsl.
[Moustue 06
OCHOBAaHHUIX

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

OcHoOBaHUSL.

PackpeiBaTh CMBICTT H3ydaeMbIX TOHATHH U
IIPUMEHATH TH MOHATUS IPHU ONMCAHUHU CBOWCTB
BEILIECTB U UX IIPEBPALLECHUM.

XapaxkTepu3oBaTh (pu3nUecKue u

25



®denepanpHas padouast mporpamma | Xumusi. 8—9 kimaccel (0a30BbI YPOBEHB)

26



denepanpHas padboyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

PactBopel. Posibs pacTBOpoB B IpUPOJE U B KU3HU
yesoBeka. KpyroBopor Boabl B IIpUpo/IE.
3arpsi3HeHue IpUpPOAHBIX BoA. OXpaHa U OYMCTKA
MPUPOAHBIX BOJ. HacklllleHHbIE U HEHACHIIIIEHHBIE
pacTBOpPBL. PacTBOPUMOCTB BELIECTB B BOJE.
MaccoBas 10Jis BelllecTBa B pacTBOPE.
XuMHYECKHH IKCIIEPUMEHT:

JlemoHcTpauu:

PactBopeHue BewecTs ¢ pa3auyHoOu
pacTBOPUMOCTHIO. B3anmoielicTBrE BOIBI C
MeTaJljIaMH (HaTPUEM U KaJIbI[UEM).
HccnenoBanue pacTBOPOB KUCIOT M LIETOUYEH C
MIOMOILIbIO UHANKATOPOB.

Jlaboparopusble onbiThl MccnenoBanue
0COOEHHOCTEH pacTBOPEHUs BELIECTB C PA3IUYHON
pacTBOpUMOCTBIO. IIpUroToBieHre pacTBOPOB €
ONpeAEIEHHON MacCOBOM 10JI€M PACTBOPEHHOIO
BEILECTBA.

[IpakTryeckas padora Ne 5. [IpurotoBnenue
pPacTBOPOB € ONPEAEIEHHON MACCOBOM J0JIEU
pPacTBOPEHHOIO BEILIECTBA.

XMMHUYECKHE CBOWCTBA BOJbI, €€ POJIb KaK
pacTBOpUTEIIs B IPUPOAHBIX Mpolieccax.
CocTaBisaTh ypaBHEHMsI XUMUYECKHX peakLuil ¢
Y4acCTHEM BOJBI.

OOBACHATH CYLTHOCTb SKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHHEM IPUPOAHBIX BOJ,
CIOCOOBI OYMCTKH BOJIBI OT MIPUMECEH, MEpHI 10
OXpaHe BOJ OT 3arpsi3HECHUSL.

[ImanupoBaTh U OCYIIECTBISATh Ha MPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTBI, IPOBOIUTh
HaOJIr0/1eHUs, 1eJ1aTh BBIBOJIBI IO Pe3y/bTaTaM
HKCIEPUMEHTA TIPU MPOBEICHUH JTa00PaTOPHBIX
OTBITOB U MTPAKTUUECKON pabOTHI.

CnenoBath npaBuiiaM 0€301acHOM pabOTHI B
71a00paTOpUHU IPHU MCIIOJIb30BAHUHM XUMUYECKON
HOCy/Ibl U 000PYIOBaHMUSL.

[IpoBOoUTH  BBIYMCIEHUS C [PUMEHEHUEM
HOHATUSL «MaccoBas [JOJsl  BeIlecTBa B
pacTBope».

BricTpanBath pa3BEpHYThIE NTUCHMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALIUIO U3
y4eOHWKa U CTIPABOYHBIX MaTEPHAJIOB,
TpaMOTHO
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Brruncaenus: ¢ HCIIOIb30BaHUEM ITOHSITHS
«MaccoBasd A0JI BCIICCTBA B paCTBOPCH

HCIIOJIb30BaTh U3yYEHHBIN IIOHATUIHBIN anmapar
Kypca XUMHUHU
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2.4

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX

COCIMHEHUN

11

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

[TonyueHue ocCHOBaHUM.

Kucnotel. Kimaccudukanus Kucior.
Homenknarypa kucior. ®usudeckue u
XMMHUYECKHE CBOMCTBA KUCIIOT. Psii akTUBHOCTH
metaiuioB H.H. bekerosa.

ITony4yeHue Kucior.

Comu. Homenknarypa coneil. ®usnueckue u

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

HEOPraHUYECKUX COCIUHECHUM.
XHMHYECKHI IKCIIEPHUMEHT:
JleMoHCcTpanuu:

Knaccudunuposars nuzydyaeMble BellecTBa M0
coctaBy ¥ cBoiictBaM. CocTaBisATh (HOPMYJIBI
OKCHJIOB, KHCJIOT, OCHOBaHHUM, COJICH U
Ha3bIBaTh UX IO MEXAYHApOIHON
HoMmeHkarype. [Iporuo3upoBars cBoiCTBa
BEIIECTB HA OCHOBE OOIINX XMMHUYECKUX
CBOWCTB M3yYECHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCATCA.

CocTaBiaTh MOJIEKYJISIPHBIE YPABHEHUS
peakuui, WITIOCTPUPYIOIIHUX XUMUYECKHE
CBOMCTBA U CIIOCOOBI TIOJYUICHHS BEIIECTB
M3YYCHHBIX KJIACCOB/TPYIII, a TAKXKE
MOATBCPKAAIOINX TCHETUYCCKYIO B3aUMOCBA3b
Mexay HUMH. [Ipou3BOINTE BBIUKCICHHS TIO
YPaBHEHUSAM XUMHUYECKHUX PEaKIIHA.
[TnanupoBaTh U OCYIIECTBIATh Ha MPAKTUKE
XUMHUYECKHUE SIKCIEPUMEHTBI, TPOBOIUTH
HaOII0/IeHus, IeTIaTh BBIBOJBI 0 Pe3yabTaTam
SKCIIEPUMEHTA MIPH MPOBEICHUU JIa0OPATOPHBIX
OMBITOB U MPAKTUYECKHUX
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OOpasipl  HEOPraHMYECKUX  BEIIECTB  Pa3IUYHBIX
KJIACCOB.

OnbIThl, WUTIOCTPUPYIOIIHE XHUMHYCCKHE CBOMCTBA
KJIACCOB HEOPTaHUYECCKHUX BEILECTB.

JlaGopaTopHBIC OIBITHI

OmnpeesieHHe pacTBOPOB KUCIIOT M IICJIOYEH C
MOMOIIIBIO0 UHAUKATOPOB. M3yueHue B3auMo1eiCTBHSI
KHCJIOT C METa/UIaMH, PEaKIMil HeUTpaIn3aluu.
B3aumoieiicTBre pacTBOpa CEPHOM KUCIIOTHI €
okcugom meau (11).

[Tony4yeHne HepaCTBOPUMBIX OCHOBaHUH. BrITecHeHME
OJIHOTO METaJUIa IPYTHUM M3 PacTBOpa COJIH.
[TpakTuyeckas pabora

Ne 6. Penrenne sxcrepuMeHTaIbHBIX 3a/1a4 110 TEME
«BaxxHeiinme K1acchl HECOPraHUYECKUX COSUHEHHIN.
Breraucnenus:

110 YpaBHCHUSIM XMUMUYECKON pEaKIiu: KOJTHIeCTBA
BEIleCTBa, 00BEMA, MacChI 110 U3BECTHOMY KOJHUYECTBY

BellecTBa, 00bEMY, Macce peareHTOB WIH MPOJYKTOB
peaxkuuu

pabor.

CrnenoBaTh IpaBuIamM 0€30MacHOM

paboThl B 1abopaTopun TpH

WCIIOJIb30BAHUN XUMHYECKOM MOCYIbI U
o0opyIoBaHuUs.

BricTpanBath pa3BépHyThIe MMCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha MH()OPMALIHIO U3
y4eOHHUKa U CIIPABOYHBIX MaTePUAJIOB,
rPAaMOTHO UCIOJIb30BaTh U3YUCHHBIN
MIOHATUHHBIN anmapar Kypca XuMHUH
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Hroro no pazaeny: 30

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

Ilepuoanueckuit
3aKOH B
[Tepuoanueckas
CHCTEMa XUMHYCCKUX
snementoB /. M.
Meunneneesa.

Ctpoenue aToma

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

.. Menneneesa. Koporkonepuonsas u
JUTMHHOTIEpUOHAS (DOPMBI

[Tepuoanueckoil CuCTEeMbl XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneesa. [lepuoasl u rpynbl. @u3ndecKkuit
CMBICJI TIOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U
TPYIIIBI 3JIEMEHTA.

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

20 XMMHYECKUX 3JICMEHTOB

[Tepuoanyueckoil CUCTEMBI

.. Menneneea. XapakTepUCTUKa XUMHUYECKOTO
3JIEMEHTA

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

3aKOHOMEPHOCTU U3MEHEHUS pajnyca

PackppiBaTh CMBICII IEPUOJUUECKOIO 3aKOHA.
OnuceIBaTh CTPOCHUE TAOINLIBI
«Ilepuonuyeckas cucreMa XMMHUECKUX
anemenToB .M. Menneneesa». Monenupoarb
CTPOEHHE aTOMa, SHEPIeTUYECKUX YPOBHEH U
IIOlypPOBHEH IPU IIOMOIIX PUCYHKOB,
3JIEKTPOHHBIX KOH(PUTYPAIHHA U 3JIEKTPOHHO-
rpapuaeckux popmyi. [loscHATh puzndeckuit
CMBICJI IOPSIAKOBOIO HOMEPA, HOMEPOB IIEPHOA
Y TPYIIIBI 2JIEMEHTA.

XapakTepru30BaTh XUMHUUECKHUE HJIEMEHTBI
IIEPBBIX TPEX MEPUOAOB, KAIUM, KAIBIUN U UX
COEIMHEHM 110 NoNoKeHuo B [lepuogunueckoit
cucreme J[.M. Menneneena.

OOBACHATH 00LIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB XMMHUYECKHUX JJIEMEHTOB
(U3MeHeHue painycoB aTOMOB,
ANEKTPOOTPHULATENLHOCTH, BAJICHTHOCTH) U UX
COEIMHEHUI B IIpeseax MajbIX IEPUOJIOB U
IJIaBHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XUMHYECKHX JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.
3nauenue [leprnoanueckoro 3akona u Ilepuoauyeckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB JJI PA3BUTHUS HAYKU U
npaktuku. J[.1. MenaeneeB — yu€HbIi U TpaXKJaHUH.
XuMHYECKHH IKCIIEPUMEHT:

JlemoHcTpauu:

B3aumoneiicTBre ruipokcuia MHKa C pacTBOpamMu
KHUCJIOT U 1esioueid. MoaenupoBaHue CTPOEHUSI MOJIEKYJT
IIPU TIOMOILIY PUCYHKOB, MOJIEJIEH, 3JIEKTPOHHBIX U
CTpyKTypHBIX (hopmyit. Tabnuma «llepuoamueckas
cucteMma xuMudeckux sneMeHToB [[.M. MennaeneeBa.
JlaGopaTopHbI€ OMBITHI

O3znHakomMieHue ¢ 00pa3liaMu METaJUIOB U HEMETAJIOB

YyacTBOBaTH B COBMECTHOW paboTe B
rape WIx IrpyIie.

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

34



denepanpHas padboyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

3.2

Xumudeckas CBI3b.
OXMCIINTEIIFHOBOCCTAHOB
HUTCIIBHBIC pCAKIIUU

Xumnueckas cBs3b. KoBanenTHas (MmoisipHasi U HETOJIsipHast )
CBSI3b. DJIEKTPOOTPULIATETILHOCTh XUMUYECKUX 3JIEMEHTOB.
WNonnas cBs3p. Crenens okucineHusi. OKUCIuTeabHo-
BOCCTaHOBUTENbHbBIE peakiuu. [Iporeccsl

PackpbiBath CMBICT H3y4aeMbIX ITOHATHIA.

Onpenenarb BUJ XUMHUYECKOW CBSI3U B

COETUHEHUH.

MonenupoBaTh CTPOEHUE MOJIEKYJ IpHU
TTOMOIIA PUCYHKOB, MOJIeNIeH,
ANEKTPOHHBIX U CTPYKTYPHBIX (POpMYII.
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OKHCJICHHUS B BOCCTaHOBJIICHUA. OKUCIUTEIIHN U
BOCCTAHOBUTENIN. XUMUYECKUN SKCIIEPUMEHT:
n3ydeHue o0pasIoB BEIIECTB METAJJIOB M HEMETAILIOB,
B3aMMO/JICHCTBUE TUIPOKCHU/IA LIMHKA C paCTBOPAMU
KHUCJIOT U LIEJIOYEH, TPOBEIAEHUE OIBITOB,
WUTIOCTPUPYIOIIHUX MPUMEPHI OKUCIUTETBHO-
BOCCTAaHOBUTEJIBHBIX peakiuii (ropeHue, peaKiuu
pa3I0kKeHUs!, COeAUHEHNU).

XuMHYECKHH IKCIIEPUMEHT:

JlemoHcTpaumu:

OnBIThL, WJUTFOCTPUPYIOLIUE TPUMEPHI OKUCITUTENBHO-
BOCCTAaHOBUTEJIBHBIX Peakiuii (ropeHre, peaKiuu
Pa3IoKCHUS, COCTUHCHHUS )

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY IS
cocTaByieHUs (OPMYJI BEIIECTB, JJIEKTPOHHOTO
Oastanca peaknuii. OnpenensaTh CTENEHb
OKHCJICHUS aTOMOB XHUMUYECKHUX 3JIEMEHTOB I10
(dhopMyIiaM U COCTaBIATH GOPMYITBI OMHAPHBIX
COEIUHEHMH 110 CTEIICHN OKHUCJICHUS aTOMOB
XUMHYECKUX 3J1€MEHTOB. OnpeaeisiTh
OKHCJINTENh ¥ BOCCTAHOBUTEINL. PaccTaBisaTh
KO2(PPHUIIMEHTHI B CXeMaX MPOCTHIX
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
METOIOM 3JIEKTPOHHOTO OajaHca.

Ha6mronaTe XuMUYeCcKre ONBITHL O IJIaHy,
AQHAJIM3UPOBATH U JCJIaTh BHIBOJIBI.
UcnonwzoBate UKT 114 co3zganus Mouenei,
MOJITOTOBKK MPE3CHTAIUH, JOKJIAJ0B I10
TeMeE.

BricTpauBath pa3BEpHYThIE MUChbMEHHBIE

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

Hroro no pazneny

15

PesepBHOE Bpems
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OBIIEE 4YMCJIO YACOB IIO 68
I[TPOT'PAMME
9 KJIACC
HaumenoBanue Komuuec
Ne
pa3aenoB U TeEM TBO Conepxanne 00y4eHUS OcHOBHBIE BUBI ACITEILHOCTH 00YJaIOIINXCSI
n/n y4€eOHOro npeamera 94acoB

Paznen 1. BenrecTBO U XUMHUYeCKHE PeaKIun
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11

IToBTOpEHME u
yriayOneHue 3HAHUH
OCHOBHBIX pas3zenon

Kypca 8 kiacca

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

B [lepnoanueckoii cucremMe U CTPOEHUEM UX aTOMOB.
CtpoeHnue BemecTBa: BUAbl XUMUYECKOUN CBSI3H. THIIBI
KPHUCTAJUIMYECKUX PEIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA
xumuueckon cszu. Kiaccudukanus u HoMeHKIIaTypa
HEOPraHWYECKUX BEIIECTB. XUMMUUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSAIIMXCA K Pa3jM4YHbIM KJiaccaM
HEOPraHWYECKUX COEMHEHHI, TEHETUYECKas CBSI3b
HEOPraHWYECKUX BEILIECTB.

XapakTepu30BaTh XUMUUECKUE 3JIEMEHTHI
NCPBLIX TpéX Nepruoa0B, KajIvsd U KAJIbIUA 110 UX
nonoxeHuro B llepuonuyeckon cucreme /1. 1.
Menneneea. KnaccuduuupoBaTs U Ha3blBaTh

HCOPraHNM4YCCKUC BCUICCTBA U3YUCHHBIX KJIACCOB.

OnucelBaTh 00IMME XMMHYECKHE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXKIATh
CBOMCTBaA MpuMepamMu MOJIEKYJIIPHBIX
YpaBHEHUN XMMHUUYECKUX PEAKIIUH.

Onpenenars BUJI XUMUUECKON CBSI3U U TUIT
KPUCTAJUIMYECKON PEHIETKH BEIECTBA.
[Iporno3upoBath CBOMCTBA BELIECTB B
3aBUCUMOCTH OT UX CTPOCHUS.

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

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

HCIIOJIb30BaTh U3yYEHHBIN IIOHATUIHBIN anmapar
Kypca XUMHUHU

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHUYECKHX PEAKIIHI

Knaccugukanus XuMHUUecKuX peakiuii o pa3iIuaHbIM

npu3HaKaM (10 YUCIy U COCTaBY Y4acTBYIOLIUX B
PEaKIMU BEIIECTB, 110 TEIIOBOMY 3 (deKTy, 1o
M3MEHEHHUIO CTENIEHEN OKUCICHUS XUMUYECKUX
3JIEMEHTOB, MO OOPAaTHUMOCTH, IO Y4aCTHIO
KaTajnzaropa). OK30- U S3HIOTEPMHUECKUE PEAKIINH,
TepMOXUMHUYECKHe ypaBHeHus. [TonsaTre o ckopoctu
xuMHu4yecko peakuuu. [Tosarue 06 oOpaTuMbIx u
HEOOpaTHUMBIX XUMUYECKUX peakiusx. [lonsTue o
TOMOI'CHHBIX U T€TEPOTreHHBbIX peakuusx. [lonarue o
karanuse. [[oHaTHEe 0 XMMUYECKOM paBHOBECHH.
@axTopsl, BIUAIOIIKUE HA CKOPOCTh XUMUUECKOU
peakLyu U MOJ0KEHUE XUMUYECKOIO PaBHOBECHS.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC

PackpbIBaTh CMBICT M3y4aeMbIX TOHATHI U
MPUMEHSTH 3TH TOHSATHUS TP ONKMCAHUU CBOWCTB
BEILIECTB U UX MPEBpAILCHUI.
KnaccudunupoBaTh XUMHUECKHE PEAKITUU TIO
Pa3JIMYHBIM MpPU3HAKaM. Y CTAaHABJIUBATh
3aBUCUMOCTb CKOPOCTH XUMHYECKON PEaKIuy OT
pa3u4HbBIX (HaKTOPOB.

[Iporno3upoBaTh BO3MOKHOCTH IPOTEKAHUS
XUMUYECKUX MPEBPAILICHUM B pa3IMYHBIX
ycioBusiX. OnpeaensiTh OKUCIUTENb U
BoccTaHoBuTelns B OBP.

CocTaBnATh SIEKTPOHHBIN OaraHC peakIuu.
[Ipon3BOANTH BHIYUCIEHHS IO

XUMUYECKUM YPaBHEHUSAM. Y YaCTBOBATH B
COBMECTHOM pab0Te B Mape WU TPyIIIeE.
BricTpanBath pa3BEpHYTHIE MUCHbMEHHBIE
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peaxuu, 3JEKTPOHHBIN OallaHC OKUCIUTEIbHO-
BOCCTaHOBUTENBbHON peakuuu. CocTaBieHne
ypaBHeHI/Iﬁ OKHUCINUTCIIbHO-BOCCTAaHOBHUTCIIbHBIX
peaxuil ¢ UCIOJIb30BAHUEM METO/1a JIEKTPOHHOTO
Oananca. XUMHYECKHUI IKCIIEPUMEHT:
JlemoHCTpauu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM
peaKIuu OT BO3JCHCTBUS Pa3TUYHbIX (PAKTOPOB.
OnBIThL, WJUTFOCTPUPYIOLIUE TPUMEPHI OKUCIUTENBHO-
BOCCTAaHOBUTENIBHBIX PEaKIuil (TOpEeHUE, PEaKIuu
pa30kKeHUsl, COeAUHEHNUS).

Bbruncnenus: KoiaudecTBa BeIlIeCTBa, 00bEMa W

MacCCbl pe€arcHTOB WU IPOAYKTOB IIO YPAaBHCHUAM
XHUMHUYCCKUX peaKHI/Iﬁ

U yCTHBIE OTBETHI C OMOPOH Ha MH(POPMALUIO
u3 y4yeOHMKAa M CIPABOYHBIX MAaTepHajoB,
IPaMOTHO HCII0JIb30BaTh M3y4YEHHBIN
MIOHATUMHBIN anmnapar Kypca XUMHAH
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1.3

DIIEKTPOTUTHYECKAS
JUCCOLIAAIIHS.
XUMUYECKUE PEAKIIUU
B pacTBOpax

Teopus SIEKTPOTUTHIECKOMN TUCCOIHALINN.
SHGKTPOJII/ITBI nu HeBHeKTpOJII/ITLI. KaTI/IOHBI, AHNWOHBI.
MexaHU3M TUCCOIHAIIMN BEIIECTB C Pa3InIHBIMU
BUJAMU XUMUYECKOH cBsi3u. CTeneHb JUCCOIUAIINH.
CuyIbHBIC U CJIa0bIE 3JICKTPOJIUTHI.

Peakiinu noHHoro ooMena. Y cioBus

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

CocTaBisTh ypaBHEHUS JUCCOIHAITTN
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MPOTEKaHUs PeaKIiii HOHHOTro 0OMEHa, MOJIHbIE U
COKpaIlléHHbIE HOHHBIE YpaBHEHUsI peakunii. CBoiCcTBa
KHCJIOT, OCHOBAaHMI U COJIEH B CBETE MPEICTABICHUN 00
ANEKTPOJIUTUYECKON Auccounanuu. KauecTBeHHbIC
peakuuu Ha UOHBL. [loHATHE O THAPOIU3E COJIEH.
XUMHYECKHH IKCIIEPUMEHT:

JlemoHCTpauu:

UccnenoBanue 35eKTpONpOBOIHOCTH PaCTBOPOB
BEIIIECTB, ITPOIIECcCa TUCCOIUAIIMN KUCIIOT,

meja09e | cojiel (BO3MOKHO HCITOJIb30BaHUE
BHJIEOMATEPHAIIOB).

OMNBITHI, UIUTIOCTPUPYIOLIUE TPU3HAKH TPOTEKAHUS
peakiuii HOHHOTo 0OMeHa (0Opa3oBaHUE OCaIKa,
BbIJIETICHHE ra3a, 00pa3oBaHKE BOIbI).

Pacno3HaBaHne HEOPraHWMYECKUX BEIIECTB C TOMOILBIO
KaueCTBEHHBIX PEAKIIUN HAa NOHBI.

JlaboparopHslii onbIT: M3ydueHne npu3HakoB
MPOTEKAHUs PEaKIIM HOHHOTO OOMEHa B pacTBOpax
AJIEKTPOJUTOB (C 0Opa3oBaHUEM OCAJIKa, BBIIEIIEHUEM
raza, 0OpazoBaHHEM BO/IbI).

[TpakTuueckas pabora:

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

KpaTKHe MOHHBIC YPAaBHEHUS MPOCTHIX PEaKIIUi
TUPOJIN3a COJICH.

XapakTepr3oBaTh O0IME XUMHUYECKUE CBONCTBA
BEILIECTB PA3JINYHBIX KJIACCOB Ha OCHOBE TEOPUU
3JIEKTPOJIUTUYECKON JUCCOLMALINH;
MOATBEPIKIaTh CBOMCTBA MPUMEpPaMH
MOJICKYJISIPHBIX U MIOHHBIX ypaBHEHUHN
XUMUYECKHUX peakuui. Pemars
SKCIEPUMEHTAIIbHBIC 33/1a4U 110 TEME.
[InanupoBaTh U  OCYILIECTBIATh Ha MPAKTHKE
XUMHYECKHE IKCIIEPUMECHTHI, IPOBOJIUTH
HaOIIOJIeHUs, JeNlaTh BBIBOJABI IO pe3yJbTaTaM
SKCIIEPUMEHTA TPH MPOBENCHUU T1a00paTOPHBIX
OTIBITOB U MPAKTHYECKHUX PadoT.

CrnenoBath mpaBuiiaM 06€30MacHOI paboOTHI B
1abopaTOpUHU MPHU UCTIOJIb30BAHUU XUMUYECKOM
MOCyZbl ¥ 000py10BaHUS.

[TpoBOANTH BBIYUCIIEHUS IO XUMHUYECKHM
ypaBHEHUSIM.

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

y4eOHHUKa U IpYTUX UCTOYHUKOB HH(POPMALINH,
B TOM uuciie MaTepHeTa

Uroro no pazneny 17

Pa3pen 2. HemeTa/uIbl M HX COeTUHEHU S
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2.1

OO61mas xapakTepucTHKa
XUMHYECKHUX 3JIEMEHTOB

VIIA-rpynnst.
I'ajorens!

OO6mas xapakTepucTuka raioreHoB. Oco0eHHOCTH
CTPOCHHUSI ATOMOB, XapaKTEPHbIEC CTEIIEHNU OKUCIICHUSI.
Ctpoenue u GU3NIECKUE CBOKWCTBA IPOCTHIX BEIIECTB —
rajoreHoB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMoJIeHiCTBHE C METaJIIaMU, HEMETaJJIaMU,
uiesioyamu). XaopoBoaopoa. CosisiHast KUCIIOTa,
XUMUYECKHE CBOMCTBA, MOJIyYeHUE, TPUMEHEHUE.
JlelicTBrE XJI0pa U XJIOPOBOIOPOIA HA OPTraHU3M
YeJI0BeKa.

Baxnermuye Xa0opuabl U X HAXO0KIECHUE B IPUPO/IE.
XuMHYECKH IKCTIEPUMEHT:

JlemoHcTpauu:

OnbIThI, OTpaxatoniye pu3ndeckrue U XUMHUECKHe
CBOICTBA raJIOT€HOB U UX COETMHEHUI (BO3MOXKHO
HCIIOJIb30BaHUE

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

XapakTepu3oBaTh PU3NUECKUE U XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB TAIOTCHOB (Ha
IPUMEpPE XJIOPA) U CIIOKHBIX BEIIECTB
(x;mopoBOIOpOIA, XIOPHUAA HATPHS), CIOCOOBI X
HIOJTy4eHHs, IPUMEHECHUE U 3HAYCHUE B
IPUPOJE U )KU3HHU YETOBEKa.

OnpenensaTs XJIOpUA-UOHBI B PaCTBOpE.
[TnannpoBaTh U OCYIIECTBIATh Ha MPAKTHKE
XMMHYECKHE IKCIIEPUMEHTBI, IIPOBOIUTH
HaOJIr0/IeHUs, IeN1aTh BBIBOJIBI IO Pe3y/bTaTaM
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BHJICOMATEPHAIIOB).
O3znakomMiieHHE ¢ 00pa3iamMu XJIOPUAO0B (TaJOTSHUIOB).

JlaGopaTopHBIN OTIBIT:

N3yuyenue cBOMCTB coystHOM KuCnoThl. [IpoBenenue
KAUECTBCHHBIX PEAKIUN Ha XJIOPHUI-UOHBI.
[TpakTuyeckas pabora

Ne 2: IlomydyeHue CONSHOW KHUCIIOTBI, HU3y4CHHE €€
CBOICTB.

BelunciieHys: o ypaBHEHUSM XUMHYECKUX PEAKLUM,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE

HKCHEPUMEHTA NP MPOBEICHUU J1aOOPAaTOPHBIX
OTIBITOB U IIPAKTUYECKUX padoT.

CrnenoBath npaBuiIaM 0€3011aCHON pabOTHI

B 1a00paTopuu TpH UCIIOIB30BAHUN
XUMHAYECKOH MOCYABI K 000pyIOBaHUS.
BeicTpauBarh pa3BEpPHYTHIE IUCEMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALIUIO U3
y4eOHUKa U CIIPABOYHBIX MaTEpPHAJIOB,
IPaMOTHO MCHOJIb30BATh U3yUCHHBIH
MOHATUIHBIN anmnapat Kypca XUMHU
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2.2

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

OO0m1as xapakTepucTuKa 3J1eMeHTOB VIA-Tpynisl.
OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTETICHN
OKHCIICHHS.

CtpoeHue u GU3NIECKUE CBOWCTBA IPOCTHIX BEIIECTB —
KHCJIOPO/a ¥ Cepbl. AJUTOTPOITHBIE MOAU(PHUKAINN
KHCJIOPO/ia ¥ cepbl. XUMUYECKUE CBOHCTBA CEPHI.
CepoBonopoj, CTpoeHHe, PU3NYECKUE U XUMUYECKHE
CBOMCTBA.

OkcHuIbl  Cepbl  KaK MPEICTABUTENM  KUCIOTHBIX
OKCHJIOB.

Cepnas kucnoTa, GuU3NYecKrue U XUMUYECKHE CBOMCTBA
(oOrmue Kak

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 31eMeHTOB VIA-rpynnel u
UX COCIMHEHHN C yYETOM CTPOCHHMS UX aTOMOB.
XapakTepu3oBaTh PU3UUECKUE U XUMUYECKHE
CBOMCTBA IIPOCTOI0 BEILIECTBA CEPBI U €€
COeIMHEHUH (CepoBOJOPOA, OKCUIIOB CEPHI,
CepHOM KUCIIOTHI, CYIb(aTOB), CIIOCOOBI HX
[I0JIy4€HHUs, IPUMEHEHUE U 3HAaUECHUE B
IIPUPOAE U XKU3HU YEJIOBEKA.

Omnpenensate Hamuuue Cyiab(paT-mOHOB B
pacTBope.

OOBSICHATD CYIIHOCTBH 3KOJIOTHYCCKUX
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NPEJCTaBUTEIIS KJIacca KUCIIOT U Cienn(puIecKue).
XHUMHUYECKUE PEAKIUH, JIEKALUE B OCHOBE
MIPOMBIIIJICHHOTO CIIOC00a MOYICHHS CEePHOU
kucaothl. [Ipumenenue. Conu cepHON KUCIIOTHI,
KadecTBEHHasl peakius Ha cynbdar-uoH. Haxoxnaenue
cepsl U €€ COEIMHEHUN B NpUpoae. XUMHUUECKOE
3arpsI3HEHUE OKPYXKAIOIIEH Cpeibl COCAMHEHUSIMHU
cephl (KUCIIOTHBIE 0K/, 3arpsI3HEHUE BO3/1yXa U
BOJIOEMOB), CLIOCOOBI €ro NMPeI0TBPAILIECHUS.
XuMHYECKH IKCTIEPUMEHT:

JlemoHcTpauu:

O3HakomIIeHHE ¢ 00pa3LiaMy cepbl U €€ COeIMHEHUSIMU
(BO3MOKHO HCIOJIB30BAHNE BUIE€OMATEPUAITIOB).
Habnronenue npouecca o0yriuBaHus caxapa Mo
JIEMCTBHEM KOHIIEHTPUPOBAHHOM CEPHOW KUCIIOTHI.
JlaboparopHble onbITh: M3yueHne XuMHYECKUX
CBOICTB pa30aBIEHHON CEPHOI KUCIIOTHI.

[TpoBeneHue kKaueCTBEHHOM peakuuu Ha Cyab(haT-HOH
U Ha0JII0/IeHHE IPU3HAKA €€ MPOTeKaHUs

pooem, CBSI3aHHBIX c

COCIMHEHM CEpBI.

[InanupoBaTh U OCYIIECTBIIATH Ha MPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTBI, TPOBOIUTH
HaOJI0/IeHUSs, 1eJaTh BHIBOIBI 110 Pe3yIbTaTaM
3KCIEPUMEHTA.

CnenoBath npaBuiiaM 0€301acHOM pabOThI B
nabopaTopuu TPH UCTIOIB30BaHUHU
XUMHYECKOH TOCYIbI U 000PYIOBAHHUS.
[Ipon3BOAUTE BEIYKMCIEHUS 110 XMMHUYECKUM
ypaBHeHusIM. Mcrionb30Bathk npu
BBIMOJTHEHUH YY€OHBIX 3aJJaHUI TEKCThI
y4eOHUKa, CIIPaBOYHBIE MaTEPUAITBI
(ITeproguyeckyro cUCTEMY XUMUYECKUX
snemenToB J[. . MenpaeneeBa, Tabmuiry
pacTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJIEHN B
BOJIE, DJIEKTPOXUMHUYECKUHN PsJ] HAIPSKEHUN
MeTaiioB). Micnonb30BaTh MpH BBITOJTHEHUT
y4eOHBIX 3aJ]aHUH U B TIpoliecce
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH HAyYHO-
NONYJSIPHYIO JINTEPATYPY XUMUYECKOTO
coJiepKaHusl, CIPaBOYHbIE MaTEPHUAIIbI,
pecypcel HTepHeTa

nepepadoTKon
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2.3

OO0mmast xapakTepuCTHKA
XUMHYECKHX 3JICMEHTOB
VA-rpymmesl. A3o0T,
docdop u ux
COCIIMHEHUS

OO61as xapakTepuCcTHKa 3JIeMEHTOB V A-TpyIIIbL.

Oco0eHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENIEHU

OKHCIICHUSL.

A30T, pacripocTpaHeHHe B IPUPOE, PU3UUECKUE U
XUMHUYECKHE CBOMCTBA.

Kpyrosopor a3ora B npupoe.

AMMHax, ero pu3nYeckue 1 XMMHYECKHE CBOMCTBA,
nojy4deHue u npuMmeHenune. Comm aMMOHHS, UX
du3HyecKre 1 XMMUYECKHE CBOMCTBA, TPUMEHEHHUE.
KagecTBeHHast peakiusi HA HOHBl aMMOHHSL.
A3OTHas KUCI0Ta, €€ ToJTydeHue, PU3nIecKue u
XUMHUUYECKHE CBOMCTBA (001IME KaK MTPEICTaBUTEIS
KJ1acca KUCIIoT U crienugpuieckue). Mcmonb3oBanue
HUTPATOB U COJICH aMMOHHSI B KAUeCTBE
MHUHEpaJIbHBIX Y100peHn. XMMHUYEeCKOe 3arpsi3HEHNe
OKpY’Kalollel cpeibl COeIMHEHUSIMU a30Ta
(KMCIIOTHBIE T0XK]U, 3arPSA3HEHUE BO3/lyXa, TOYBBI U
B0J10EMOB). Docdop, amIoTpoIIHbIE MOJUPHUKAILIUN
docdopa, pusndeckre U XUMHUECKHUE CBOICTBA.
Oxkcun docdopa (V) u pochopHas kucnora,
duznueckue u

OOBACHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB AJIeMeHTOB VA-Trpymnmbl 1
UX COCIMHEHHN C yYETOM CTPOCHHMS UX aTOMOB.

XapakTepu3oBaTh PU3UUECKUE U XUMUYECKHE
CBOICTBa MPOCTHIX BeUIeCTB a30Ta u ¢ocdopa u
UX COeIMHEHUN (aMMHUaKa, cojieli aMMOHUS,
a30THOM KHUCJIOTHI, HUTPATOB, OKcHa Gochopa
(V) u hochopHoit kuciaotsl, hochaToB), CTocOObI
UX IMOJIy4YCHHUs, IPUMEHEHHUE U 3HAUCHHUE B
IPUPOJE U )KU3HU YenoBeka. OnpenensTs HOHBI
amMMoHUs U (hochaTHOHBI B paCTBOPE.

OOBSCHATH CYIIHOCTh SKOJIOTHYECKHUX

npo0JieM, CBSI3aHHBIX C HAXO0XKJICHUEM
coenMHEeHMH a30oTa u Gochopa B

OKpY>Karollen cpene.

[TmaHupoBaTh U OCYIIECTBIISATH HA MPAKTHKE
XUMHAYECKHE YKCIIEPUMEHTBI, TPOBOIUTH
HaAOJIOZCHNS, IeaTh BBIBOJIBI 110 PE3yJbTaTaM
HKCIIEPUMEHTA TIPU TIPOBEICHUH JTa00PATOPHBIX
OTIBITOB U MPAKTUYECKON pabOTHI.

CnenoBate mpaBwiaM Oe3omacHOM palbOTHl B
naboparopuu
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XHUMHYECKHUE CBOMCTBA,
tdocdaros B

MUHEPATBHBIX YIOOPEHHUIA.

IIOJIYUCHHUCE.

Hcnonn3oBanue KauecTBe

XuMHYECKH IKCTIEPUMEHT:

JleMoHCTpamuu:

O3zHakomiieHHE ¢ HU3MUECKUMH CBONCTBAMH a30Ta,
dbochopa M UX COeTUHEHHUH (BO3MOKHO
UCIOJIb30BaHue BuaeoMaTepuanoB). O3HaKOMIICHHE
¢ oOpasnamu a30THBIX U PocHOPHBIX YAOOpEHUH.
[Tonyuenue, cobupanue, paclio3HaBaHUE U U3YUYCHHE
CBOICTB aMMHaka. Bzaumopeiicteue
KOHIICHTPUPOBAHHOM a30THOW KUCJIOTBI C MEJIBIO
(BO3MOHO HCIIOIB30BAHUE BUICOMATEPUATIOB).
JlabopaTopHbIe ONBITHI:

[IpoBeneHre KauyeCTBEHHBIX pEaKUUMid  Ha HWOH
amMmMoHHusI 1 pochaT-uoH, U U3yUeHUE MPU3HAKOB HX
MPOTEKAHUS.

[TpakTrueckas pabora

No 3: Tlonmyuenune amMmmuaka, U3y4eHUE €ro CBONCTB.
Brruncnenus: mo ypaBHEHUSIM XUMHUECKUX
peakuun

[IPY UCTOJIb30BAHUU XUMUYECKOU MOCYIbI U
obopynoBanus. [Ipon3BOIUTE BEIYMCICHHS
110 XUMHYECKUM YPABHEHUSM.
Hcrnonb30Bath MpH BHITIOTHEHUH YIEOHBIX
3a/IaHAH TEKCThI Y4eOHHMKA, CIIPABOYHBIE
MaTepHalIbl

(IepruoINYECKYIO CUCTEMY XUMUYECKUX
anementoB /. 1. Menneneea, Tabmuiry
pacTBOPUMOCTH KHUCJIOT, OCHOBAHUH U COJICH B
BOJIE, DJIEKTPOXUMHUYECKUH PsI/i HANIPSKEHUN
METAJLJIOB)
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2.4

OO61mas xapakTepucTHKa
XUMHYECKHUX 3JIEMEHTOB
IVA-rpynmel. Yriaepon
Y KPEeMHUU, U UX
COEIMHEHUS

OO0m1as xapakTepucTuka 351eMeHToB |V A-rpynisl.
Oco0eHHOCTH CTPOEHUSI aTOMOB, XapAKTEPHBIE CTENIEHU
OKHCJICHHUS.
VYruepog, MOU(HUKAIINH,
pacnpocTpaHeHue B IpHupoae, (usmueckue U
XUMUYECKHE CBOMCTBa. Ancopbuus. Kpyrosopor
yriaepojaa B IMPHUPOJIE.

Oxcuppl yraeposa, ux (pu3nuecKue U XUMUIEeCKHe
CBOIICTBa, JICIICTBHE HAa )KUBBIC OPTAHU3MBI,
MOJTy4YeHUE ¥ IPUMEHEHHE. DKOJIOTHIECKHE
npo0OIieMbl, CBA3aHHbIC ¢ OKcuaoM yriepoaa (1V),
THITOTE3a TII00AIBHOTO MOTEIUICHUS KIIMMaTa,

AJUTOTPOITHBIE

NapHUKOBBIN 2PPEKT.
VYronbHas KUCIIOTa U €€ COJH, MX (PU3NIeCKue U
XMMUYECKHE CBOWCTBA, TOJyYeHHE U IPUMEHEHHUE.

KauecTtBeHHast peakuiys Ha KapOOHATHOHBI.
Ucnonbs3zoBanue kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIICHHOCTH U CEJTLCKOM XO35HCTBE.
HCpBOHaLIaJ'II)HI)IG IIOHATUSA 06 OpPraHn4€CKux
BEIIIECTBAX KaK O COCAMHEHUSX yriiepona (MeTaH,
JTaH,

OOBACHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB AyieMeHTOB |V A-rpyIisl u
UX COCIMHEHHN C yYETOM CTPOCHHMS UX aTOMOB.
Xapaktepu3oBaTh GU3MUYECCKUE M XUMHUCCKHE
CBOMCTBA MPOCTHIX BEUIECTB YIJIEPOJIa U KPEMHHUS
U UX COEJIMHEHUM (OKCUJIOB yTiiepoja, YroJlbHON
KHCJIOTBI, KApOOHATOB, OKCH/Ia KPEMHHUS,
KPEMHHEBOU KUCJIOTHI, CHIIMKATOB), CIIOCOOBI UX
MOJIYYCHUS, IPUMEHEHUE U 3HaYEHUE B IPUPOJIE
¥ J)KU3HM yesioBeka. OOBSICHITh PUIHHHO-
CJIEICTBEHHYIO CBS3b: CTPOCHHE BEIlIECTBA —
CBOICTBa — MPUMEHEHHE — Ha PUMEpax
COEIMHEHUH yriieposa u KpeMHus. OnpenensiTh
KapOOHAT- U CUJIMKAT-UOHBI B pacTBOPE.
OOBSACHATH CYIIHOCTh SKOJOTHYECKHUX TIPOOIIeM,
CBSA3aHHBIX C HAXO0XKJIEHUEM YTJIEKHCIIOTO ra3a B
okpyxatoien cpeze. [lonrsepxaars
0COOEHHOCTH COCTaBa OPTaHMYECKUX BEIIECTB
MpuMepaMu IPOCTHIX COEANHEHUN (MEeTaH, dTaH,
STUJICH, alleTUIICH, YTaHOJI, TTUIEPUH, YKCYCHAs
KHCJIOTa), B3aUMOCBSI3b HEOPTaHUUECKHUX
COECIMHEHUH yIiiepoaa u
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STHWJIEH, alleTUJIEH, TaHOJ, [NINLEPUH, YKCYCHas
KHCJIOTA).

[TpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB (yroiib,
HNPUPOHBIH ra3, He()Th), IPOIYKTHI UX MEPepabOTKU
(6eH3uH), UX POJb B OBITY M MPOMBIIIJIEHHOCTH.
[TonsiTvie 0 OMOJIOrMYECKU BaXKHBIX BEILIECTBAX: JKUpaX,
Oernkax, yriaeBoiax — U UX POJIM B KU3HU YEJIOBEKA.
MatepuanbHOe €IMHCTBO OPTaHUYECKUX U
HEOpraHW4YeCcKux coenuHeHnil. Kpemnui, ero
¢uznyecKue 1 XMUMUYECKHE CBOMCTBA, IOIy4eHUE U
npuMmenenue. CoelMHEHUsI KpEMHUS B MPUPOJIE.
O6mue npencraBinenus o0 oxcuzae kpemuus (1V) u
KPEMHHEBOU KUCIIOTE.

Cunukatel, X HCIONb30BaHHE B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH.

Baxnelmme cTpouTenbHbIe MATEpHAIBL: KEPAMHUKA,
CTEKJIO, IIEMEHT, 0€TOH, kene300eToH. [IpobmemMbr
0€3011acHOr0 MCIIO0Ib30BAHMSI CTPOUTEIBHBIX
MaTEpUasIoB B IOBCEAHEBHON KU3HHU.

XUMHYECKHH IKCTIEPUMEHT:

JeMoHcTpanuu:
Mogenu KpUCTAUTMYECKUX PEMIETOK

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

IIpoBoauTh

BBIYUCICHUA 10

XUMHNYCCKHUX peaKI_[I/Iﬁ.

[InanupoBaTh U OCYIIECTBIATh Ha MPAKTUKE
XUMUYECKHUE IKCTIEPUMEHTBI, TPOBOIUTH
HaOJII0/IeHUs, J1e]aTh BBIBO/IBI 10 PE3yJIbTaTaM
SKCIIEPUMEHTA MIPH MPOBEICHUU JIA0OPATOPHBIX
OTIBITOB U MPAKTUYECKUX PadoT.

CnenoBath mpaBuiiaM 6€30MacHOi paboOTHI B
nabopaTopuu TpU UCTIOTB30BAHUU
XUMUYECKON TTOCY/IbI U 000PYI0BAHMS.
Hcnonbs30Bath npy BHITIOJIHEHUH YYEOHBIX
3a/laHui TeKCThl yueOHMKA, CIIPAaBOYHbBIE
MaTepHalIbl

(ITeproauyeckyro CUCTEMY XUMUYECKUX
snemenToB J[. . MenaeneeBa, Tabmuiry
pacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEHN B
BOJIE, DJIEKTPOXUMUYECKUHN PSJ HAIPSKEHHUN
METaJIOB)

YpaBHCHHUAM
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anmasa, rpadura, Qymiepena.

O3HakoMJIEHHE € MTPOLIECCOM aAcopOLuu
pPacTBOPEHHBIX BEILIECTB

AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOTa3a.
O3HakoMJIEHUE C IPOAYKIHMEN CUITUKATHOMN
poMbIIeHHOCTH (Buneomarepuainsl: cuimkaTHas
IIPOMBIIIJIEHHOCTB ).

Mojenu MOJIEKyJI OpPraHuYeCcKUX BEIECTB.
JlaGopaTopHBIN OTIBIT:

[Tonyyenue, coOupanue, pacrno3HaBaHUE U HU3y4YEHUE
CBOIICTB YIIIEKUCIIOTO rasa. [IpoBenenue
KAueCTBEHHBIX pEakiui Ha KapOOHAT M CHUIIMKAT-
MOHBI 1 U3y4YCHHE MMPU3HAKOB UX MMPOTEKAHMUS.
[TpakTiueckue paboThI:

No 4. TlomydyeHue yrieKHCIOro ras3a, W3Y4YeHHE €ro
CBOWCTB.

Ne 5. PemeHne 3kcriepuMEHTaIbHBIX 33/1a4 110 TEME
«BaxHeume HeMeTaJUTbl U UX COEUHEHHUS
Brruncienus: mo ypaBHEHUSIM XUMHUUYECKUX PEaKIIUMA
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Hroro no pazneny

25

Pazgen 3. MeTa/sIbI M UX COeTUHEHU ST
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3.1

OO01wue cBONCTBA
METAJUIOB

OO011ast XxapakTepUCTHKA XUMUUYECKUX HJIEMEHTOB —
METaJIJIOB Ha OCHOBAHUU UX I0JIO)KEHUS B
Ilepnonnueckol cucTeMe XUMUYECKHUX JIEMEHTOB
.M. MenneneeBa u crpoenus aromoB. CTpoeHue
MeTaJIJIOB. MeTajunueckas CBsI3b M MeETaJllIn4ecKast
KPUCTAJIJINYECKAsl PEIIETKA.

DNEKTPOXUMHUUECKUH psijl HAIIPSDKEHUH METaJIJIOB.
dusnyeckue 1 XMMUYECKHAE CBOMCTBA METAJLIIOB.
O6ume cnocoObl mosyyeHust MetayuioB. [lonsatue o
KOPpPO3UHU METAJIIOB, OCHOBHBIE CITIOCOOBI 3aILIUThI X
ot koppo3zuu. CruiaBsl (CTajb, YyTyH,
TIOPAIFOMUHUIA, OpOH3a) U UX MPUMEHEHHE B OBITY U
IIPOMBIILIJIEHHOCTH.

XUMHYECKH IKCTIEPUMEHT:

JeMoHcTpanuu:

OO0pa31bl MeTaJUI0B U CIu1aBoB. M3yuenune
PEe3yJIbTaTOB KOPPO3UH METAIIIOB (BO3MOXKHO
UCIMOJIb30BaHUE BUIeoMaTepuaioB). JlaboparopHsie
OIIBITHI:

O3HakomiieHHE ¢ 00pa3laMM METaJlJIOB U CILIABOB, UX
(bu3n4eCKUMHU CBONCTBAMH.

PackppIBaTh CMBICIT U3y4aeMbIX TIOHSATHIA U
NPUMEHSTH 3TH OHSATHUS TPH ONIMCAHUH CBOICTB
BEIIECTB U UX NpeBpaineHuit. OOBsACHITH 00IIHe
3aKOHOMEPHOCTH B M3MCHEHUH CBOWCTB
AJIIEMEHTOBMETAJIIOB M UX COCTUHECHUH C yU4ETOM
CTPOCHUS X aTOMOB.

XapakTepHu30BaTh CTPOSHHE METAIUIOB, OOIITHE
(u3HUecKre U XUMUYECKUE CBOWCTBA METAIIJIOB.
XapakTepHu30BaTh 00IIUE CITOCOOBI MOTYUCHUS
METaJIOB.

OnuceiBaTh CIIOCOOBI 3aLTUTHI METAIIJIOB OT
KOpPO3HUH.

CrnenoBath mpaBuiiaM 6€301MacHO paboTHI B
71a00paTOpUH TPH KCIIOJIb30BAHUH XHMUYECKON
TOCY/IbI M1 000PYAOBaHUSI.

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

peareHTOB COAEPIKUT MIPUMECH.

VYyacTBOBaTh B COBMECTHOH paboTe B mape
WM TPYTIIIe.

Hcnonb30Bath MpH BHITOJHEHUHN YUEOHBIX
3a/TaHAI TEKCTHI YIeOHHKA,
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Bbruncnenus: o ypaBHEHUSIM XUMHUYECKUX
pEAKLMA, €CIIM OJMH U3 PEareHTOB COACPKUT
IpUMecH

CIIPaBOYHbIC MaTEpPHAIIbI
(ITepuonnyeckyro cUCTEMY XUMUYECKUX
anemenToB /. V1. Menaeneesa, Tabnuiry
pacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEN B
BOJIE, DJIEKTPOXUMHUYECKUN P HAIPSKCHUM
METaJLJIOB)

58



denepanpHas padboyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

3.2

Baxxueiimue meTanibl U
UX COEOUHEHUS

16

[[{erounble MeTamibl: osoxkenue B Ilepuonnueckoi
cucteMme xumuieckux snemeHToB /.M. Menaeneena,
CTPOEHHE UX aTOMOB, HAXO0XKJICHUE B IPUPO/IE.
duznueckre 1 XMMUUYECKHE CBOMCTBa (Ha MpUMepe
HaTpud U Kanusi). OKCUIpl ¥ TUIPOKCU]IBI HATPUSL U
kanusd. [I[puMeHeHne mea0YHbIX METAJUIOB U UX
COCIUHEHUN.

[[{erouHO3€eMENbHBIE METAIIIIBI MArHUN U KAJIbLIANA:
nosioxkeHue B [lepuoanueckoi cucreMe XuMUYECKUX
AJIEMEHTOB

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

ATOMUHUN: TTOJIOKEHUE

B [lepuoanueckoii cucreMe XUMHYECKUX

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
W3MEHEHHH CBOWCTB 3JIEMEHTOBMETAIJIOB U MX
COCIMHEHUH B IpyNnax ¢ y4€TOM CTPOCHHUsS UX
aTOMOB. XapaKkTepu30BaTh (PU3HUUECKUE U
XMMHUYECKHE CBOWCTBA MPOCTHIX BEIECTB
METaJUIOB M UX COeTMHEHUN (OKCHIOB,
THIPOKCHUIOB, COJIEH), CIOCOOBI UX MOTy4YEHUS,
[IPUMEHEHHE U 3HaUCHHE B MPUPOJIE U KUZHU
YeJIOBEKa. Y CTaHaBJIMBATh PUUYUHHO-
CJIEZICTBEHHYIO CBSI3b: CTPOCHHE BellleCcTBa —
CBOWCTBa — IMPUMEHEHHE — Ha IpUMepax
H3ydaeMbIX BellecTB. Pacro3HaBarh ¢ IOMOLIbIO
KayeCTBEHHBIX PEaKIMii HOHbI METAJLIOB!
MAarHus, Kalblus, aJlOMHHES, [IUHKa, xese3a (11)
u xenesa (1), mequ (11).

Jloka3piBaTh aM(pOTEpHBII XapakTep OKCUAOB U
THJIPOKCHIOB AIFOMUHUS U IIHKA.
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anemenToB .M. MenaeneeBa, ctpoeHue aToma,
HaxO0KJIeHUE B Ipupoje. PU3HUECKUe U XUMUYECKHE
CBOWCTBA aTIOMUHHA. AM(OTEpHBIE CBOWCTBA OKCHA U
THUPOKCHUA aMFOMUHMSA. JKene30: MonoXKeHue B
[Iepnonnueckoi cucreMe XMMHAYECKHUX demMeHToB J[. M.

MeHz[eneeBa, CTPOCHUE aTOMa, HaXO0XICHHUEC B ITPUPOJC.
dusndyeckre ¥ XMMUUECKHE CBOMCTBA JKee3a. OKCI/I,I[H,

ruapokcuabl ¥ conu xenesa (1) u xenesza (111), ux
COCTaB, CBOMCTBA U MOJy4YECHHE.

XUMHUYEeCKHI IKCIIEPUMEHT:

JleMoHcTpanuu:

Oco6eHHOCTH B3aUMOJICHCTBUS OKCH/IA KaJIbLUS U
HaTpHUsl ¢ BOAOH (BO3MOYKHO HCIIOJIb30BAHNE
Bujieomarepuanon). OKkpaiivBaHue MiIaMeHu HOHAMU
HaTpus, KaJus U KaJablKs (BO3MOXKHO HCIIOJIb30BaHNE
BUJeoMarepuanioB) McciaenoBanue cBOMCTB KECTKOM
BOJBI.

[Iponiecc ropenus xene3a B KUCIOPOAE

(BO3MOXKHO HCIIOJIb30BaHNE BUI€OMATEPUATIOB).
JIaGopaTopHBbI€ OTBITHI:

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

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

CrnenoBathk npaBuiaM 6e301acHON paboThI

B 1a00paTopuu TpH UCTIOIB30BAHUN
XUMHUYECKOHN TOCYIbl U 000PYAOBAHHUS.
[Ipon3BOaUTE BEIUMCIIEHUS IO

XUMHUYECKUM YPAaBHEHUSIM. Y4acTBOBaTh B
COBMECTHOH paboTe B Hape Wi TPyIIIe.
BricTpanBath pa3BEpHyThIE NMCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALIUIO U3
y4eOHUKa U CIIPABOYHBIX MaTEpPHAJIOB,
IrPaMOTHO UCIOJIb30BaTh N3y4EHHBIH
MIOHATUHHBIN anmnapar Kypca XUMHAH
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uuHka, xxenesa (1) u xxenesa (l11), menu

(1), onrcanue MPU3HAKOB MX MPOTCKAHHS.
HccnenoBanue aM(pOTEPHBIX CBOWCTB THAPOKCHIA
QIIOMUHUS ¥ THAPOKCUIA ITUHKA.

[TpakTuyeckue pabOTHI:

Ne 6. )K€ctkocTh BOABI M METO/IBI €€ YCTPaHEHHUSI.
Ne 7. PemieHne 3KCriepuMEHTANIBHBIX 3a/1a4 110 TEME
«BakHelme MeTasibl U UX COSIUHEHUSI.
Bbruncnenus: mo ypaBHEHUSIM XUMUYECKUX PEaKLUH,
€CIIM OJIMH U3 PeareHTOB JaH B U30BITKE WU
COJIEP’KUT IPUMECH; MAaCCOBOM J0JIM BBIX0OJIa
IPOJYKTA peaKuu

Hroro no pasaceiny

20

Paznen 4. Xumus u okpykaiomnas cpeaa

41

XHUMHS ¥ OKpYyXKaromas
cpena

3

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

XapakTepu30BaTh pOJib XUMUU B

paznuuHbIX chepax AesITEeIbHOCTH JIOJIEH,
OCHOBHBIE BEIIIECTBA I MaTE€pPHAIbI,
MpUMEHsIEMbIE B )KU3HH COBPEMEHHOTO

YeJioBeKa.

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

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

. CEJIBCKOT0 X0351CTBA, TPAHCIIOPTA U Jp. Ha
JleMoHCTpamuu: -
COCTOSIHUE OKPY KaIOIIEH CpeIbl.
W3ydyenne o0pas3oB MarepualioB (CTEKJIO, CIUIaBBI Py m pea
METaIUIOB, TIOJIMMEPHbIE MaTEPUaIbI) YMeTh OKa3bIBaTh NMEPBYIO MTOMOIIb TTPH

XAMHYECKHUX 0XKOTaX U OTPABICHUSIX.
[TpuHMMaTh ygacTue B 00CYXACHHH MTPOOIEM
XMMHYECKOM M 3KOJIOTMYECKOW HAMPABIECHHOCTH,
BBICKA3bIBaTh COOCTBCHHYIO MO3HUIIHIO 110
npo0GsieMe U npeiaraTb BO3MOKHBIE ITyTH €€

peICHUA
Wroro mo pazneny: 3
PesepBHoe Bpemst 3
OBUIEE YMCJIO YACOB I10 68
ITPOT'PAMME
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