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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma o XuMuM Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHMs COCTaBJI€HA HA OCHOBE TPEOOBaHHMN
K pe3ylbTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTesIbHOM MPOTrpaMMbl OCHOBHOTO oOmiero oOpa3oBaHus,
npencrasieHHbix B @I'OC OO0, a takxke Ha ocHOBE (erepaibHOI paboueil mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHIEMNIMU TPENoJaBaHus y4eOHOTO Mpeamera «XUMHs» B 00pa30oBaTEIbHBIX OPraHU3aIMIX
Poccuiickoit ®enepanuu.

[Iporpamma mo xuMuu Aa€T MPENCTaBICHHE O IEJIX, oOmel crparernd OOy4eHUs, BOCIIUTAHUS U
pa3BUTHUs OOYYaIOUIUXCS CPEACTBAMU YYEOHOIrO IpEJMETa, YCTaHABJIMBAET 00SA3aTEbHOE IPEIMETHOE
coJiep)KaHue, peaycMaTpuBaeT paclpeaeeHUe ero Mo KiaccaM U CTPYKTYpUPOBaHUE 0 pa3jesiaM U TEMaM
MIPOrpaMMbl [0 XMMHH, OIPEAEISAET KOJIMUYECTBEHHbIE M KAaUECTBEHHbIE XAPAKTEPUCTUKH COJEPIKAHUS,
PEKOMEHAYEMYIO TIOCIEA0BATEIBHOCTD U3YUEHUS XUMUU C YIETOM MEKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH y4eOHOTO Ipoliecca, BO3PACTHBIX 0COOEHHOCTENW 00yJaromuxcsi, ONpeessieT BO3MOXKHOCTU
npeaMeTa JUlsl pean3aluy TpeOoBaHUM K pe3ysbTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHONM MpOrpamMMbl
Ha ypOBHE OCHOBHOI0 00Ilero oOpa3oBaHusi, a TaKkKe TpeOOBaHUM K pe3yiapTaTaM OOydeHUs XUMHUHU Ha
YpOBHE Iefiell H3y4eHUs MpeaMeTa U OCHOBHBIX BHAOB Yue€OHO-TIO3HABATENIBLHOM JAEATEIbHOCTU
00y4Jaromierocs 1mo OCBOCHUIO y4eOHOTO COIep KaHHUs.

3HaHME XMMHM CIY)XUT OCHOBOM s (OpPMHUPOBAaHUS MHUPOBO33pEHUSI OO0yYarolerocs, €ro
MPE/ICTAaBJICHU O MaTepHaJbHOM €IUHCTBE MHUpPA, BAXHYIO pOJb WrpaloT (opMHpyeMble XUMHEH
MIPEJICTaBJICHHS O B3aHMMOIIPEBPALIEHUSAX SHEPTUU U 00 3BOJIIOLUHU BEIIECTB B MPUPOJE, O MYTSIX PEIICHUS
I00ANTBHBIX MPOOJIEM YCTOMYHBOTO PAa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOW, TMHIIEBOU M
9KOJIOTMYECKO 06€30MacHOCTH, IPOOIIEM 3IPABOOXPAHEHHUS.

N3ydenne xumuu:

CHOCOOCTBYET peajn3alii BO3MOKHOCTEHN AJIsi caMOpa3BUTHS U (POPMUPOBAHUS KYIbTYPhl JIUYHOCTH,
e€ oOmiel 1 GyHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHNE MBILUIEHUS M TBOPUYECKUX CIIOCOOHOCTEH 00ydarommxcsl, HABBIKOB X
CaAMOCTOSITEJIbHOW ~ y4eOHOM  JIeSTEIbHOCTH, OSKCIEPUMEHTAIbHBIX U  HCCIEAO0BATENIbCKUX  YMEHHH,
HE0OXOJAUMBIX KaK B IOBCEIHEBHOM )KM3HHU, TaK U B PO(PECCUOHAIBHOM NEeATENbHOCTH;

3HaKOMHUT CO CHEIM(UKON HAy4YHOTO MBIIIICHHS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOIO B3IJIsa Ha
€IMHCTBO MPUPOJIbI U YETIOBEKA, ABJISIETCS OTBETCTBEHHBIM 3TAllOM B (POPMUPOBAHUH €CTECTBEHHO-HAYyYHOMN
IPaMOTHOCTH O0OYYaOIINXCS,

cnocoOCTBYeT (HOPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-HAyYHbIM 3HAHMSM, K
IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B 3KOJIOIMUECKOe 00pa30BaHie 00Yy4arOIINXCsl.

JlaHHble HampaBiIeHUs B OOydyeHMM XMMHU OOecleuMBaloTCs creuudukoil conxepxaHus yuyeOHOTro
IpeaMeTa, KOTOPbIM sBISETCA MEeJIarorMueckd aJalTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HayKW XMMHHU Ha
OTPENECIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHusl OPUEHTUPOBAH HA OCBOCHUE 00yYarOIUMUCS
CUCTEMbI II€PBOHAYAJIBHBIX INOHITHH XMMHH, OCHOB HEOPraHMYECKONW XMMHHU M HEKOTOPBIX OTAEIbHBIX
3HAYUMBIX IOHATUN OPraHUYECKON XUMUHU.

CrpykTypa coliepxaHus NporpaMMbl 110 XUMUHU C(OPMHUPOBAHA Ha OCHOBE CUCTEMHOIO MOJX0Ja K e&
n3ydyeHno. ConepaHUe CKIAAbIBAE€TCS M3 CHUCTEMBl NMOHATHM O XMMMYECKOM 3JIEMEHTE U BEILECTBE H
CHCTEMBbI MOHATHHA O XMMHUYecKOoW peakiuu. O0e 3TH CHCTEeMbl CTPYKTYPHO OPraHM30BaHBI 10 MPUHLUIY
IIOCJIEJOBATEIBLHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX IIPEICTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepnonnueckoro 3akoHa J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMUMMY;

— YYEHHMsI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— TpeJCTaBIeHUHN 00 IEKTPOJUTUYECKON AUCCOLUAIINY BEIIECTB B pacTBOpaXx.

TeopeTnueckne 3HaHMS PacCMAaTPUBAIOTCS HA OCHOBE AMIMPUYECKH MOJIYYEHHBIX M OCMBICICHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBINOJHSSA (DYHKIUU OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOICTB, CTPOECHHS M BO3MOXHOCTEH NPAKTHUYECKOIO NPUMEHEHUS U IOJY4YECHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue mporpaMMmbl MO XUMHH CIIOCOOCTBYET (POPMHPOBAHUIO MPECTABICHUS O XUMHUYECKOH
COCTaBJIAIOLIEH HAYYHON KapTHHBI MUpPA B JIOTUKE €€ CHUCTEMHOM IpPUPOJbl, LIEHHOCTHOTO OTHOILIEHUS K
Hay4yHOMY 3HaHHUIO U METOJaM IO3HaHUs B HaykKe. M3yueHue XMMHM IIPOUCXOJUT C MPUBJIEUYECHUEM 3HAHUU
U3 paHee U3y4eHHBIX YUueOHbIX npeamMeToB: «Okpyxaromuil Mup», «buonorus. 5—7 xknaccel» u «®duzuka. 7
KJIace».



[Ipu u3ydeHNH XUMHUH MPOUCXOAUT (HOPMUPOBAHKUE 3HAHUI OCHOB XMMHUYECKOW HAyKH KaK OOJIACTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW NEATETHHOCTH 4YelIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpHL. 3a7aya yueOHOTO MPeIMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUM
— BaXHEHIUX (aKTOB, MOHITHUH, 3aKOHOB M TEOPETUYECKUX MOJOXKEHHH, NOCTYMHBIX 000O0IIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, si3blka HAyKd, B NPUOOIICHMHM K HAYYHBIM METOJaM MO3HAHUS IPH
M3YyYEHHH BEUIECTB M XUMUYECKUX PEaKIU, B (OPMUPOBAHUM W PA3BUTHH MO3HABATEIBHBIX YMEHUN M UX
MPUMEHEHUH B Y4eOHO-TIO3HABATEIBHON M y4eOHO-UCCIETOBATENBCKON JEATEIIbHOCTH, OCBOCHUH TPABHII
0€301acHOTO 00paIleHus C BENIECTBAMH B TOBCETHEBHOM JKU3HHU.

[Tpu n3ydeHnu XMMUHU Ha yPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHMs BAYKHOE 3HAYCHHE TPUOOPETTH TaKHe
LEJIH, KaK:

—(opMHpOBAaHWE HWHTCIUICKTYaJIbHO  PA3BUTOM  JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAaMOCTOSITEIbHOMY NPHUHSATHIO pEHICHWH, CIIOCOOHON ananTHpOBaThCs K OBICTPO
MEHSIOIIAMCS YCIIOBUSIM JKU3HHU;

—HaANpaBJIEHHOCTh OOyYEHHs] Ha CHUCTEMaTH4YEeCKOe MPUOOIIeHNEe 00y4yarouuXxcs K CaMOCTOSITENbHOM
MO3HABATEIBHOM JIEATENILHOCTH, HAyYHBIM METOJaM MO3HAaHUSA, (OPMHUPYIONIMM MOTHBAIMIO U Pa3BHTHE
CIIOCOOHOCTEH K XHMUMU;

—o0ecreueHne yCIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHHI0 OO0YYaIOIIUMHUCS OTbITa PazHOOOpa3HOI
JEATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KITFOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIIHIA), WMEIOIINX
YHHUBEPCAIbHOE 3HAYCHUE IS PA3INIHBIX BUIOB IS TEITBHOCTH;

—dopmupoBanue ooOmel (GyHKIIMOHATHPHONM M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIC
YMEHUH 0OBSCHATH U OLICHUBATh SIBJICHUS OKPYKAIOIIETO MUPA, UCTIONB3Ys 3HAHUS U OTIBIT, OJTYIEHHBIC TIPU
M3YyYEHUH XUMUH, TIPUMEHSTh UX MTPH pEIIeHUH po0IeM B TOBCEAHEBHOM KHU3HH U TPYIOBOU JICATEILHOCTH;

— dopmMupoBaHHe y 00yJarOIINXCS TYMAHUCTHYECKAX OTHOIICHUH, TOHUMAaHUSI IEHHOCTH XUMHUYECKUX
3HaHMUH JUTsI BRIPAOOTKM SKOJIOTMUYECKU 11€JIecO00pa3HOro MoBeieHusl B ObITY M TPYIOBOI AESITEIHLHOCTH B
LEJIAX COXPAHEHUS CBOETO 370POBBS M OKPYKAIOIIEH IPUPOTHON Cpebl;

— pa3BUTHE MOTHMBALIMU K 00Y4EHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO Ha OCHOBE
YCBOEHUS 001IeUeI0BEYECKUX LIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BbIOOPY MPOQMIIS ¥ HAPaBJIEHHOCTH
JabHEHIIero oOydeHus.

OO11ee ynCiIo 4acoB, OTBEAEHHBIX JUI U3Yy4E€HUSI XMMUU Ha YPOBHE OCHOBHOI'O 00I1ero 0Opa3oBaHus,
coctaBisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HE/IEIIO).

COJEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHava/bHBIC XUMHYECKHE NIOHATHS

[Ipenmer xumuu. Poiab XUMHM B KU3HM uesoBeka. XUMHUS B CHCTEMe HayK. Teia M BeEIECTBA.
dusnueckue CBOWCTBA BEIIECTB. ArperaTHoe coCTosiHie BelecTB. [IoHsTHEe 0 MeTo1aX MO3HAHUS B XUMHH.
Yucrtele BemecTBa U cMecu. CriocoObl pa3zienenus cMece.

ATOMBI U MOJEKylbl. XUMHUYECKHE 3JIeMeHTbl. CHMBOJBI XUMHUYECKUX 3i1eMeHTOB. Ilpocteie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BenlectB. OTHocuTenbHas aToMHas Macca. OTHocuTeNnbHas MoJIEKyJsipHas Macca. MaccoBas A0
XMMUYECKOT'0 3JIEMEHTA B COEIMHEHHH.

KonnuectBo BemectBa. Mouse. MousipHast macca. B3auMocBs3p KOJIMUYECTBA, MacChl M 4HCia
CTPYKTYPHBIX €IMHHII BerecTBa. Pacyérel mo popMynamMm XMMHUECKUX COETUHEHUH.

duznyecKknue U XUMUUYECKUE SBICHMsI. XUMUYeCKas peakius U €€ NpU3HaKu. 3aKOH COXpaHEHUs MacChl
BellecTB. XUMHUECKHe ypaBHeHHs. Kiaccudukanus XMMHUYECKMX peakuuil (CoelnHEHMs], pa3lIoKeHUs,
3aMeleHus, o0OMeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMUYECKOH MOCy10ii, mpaBuiaMu paboTsl B JabopaTopuu U npuéMamu oOpaiieHus ¢
71a00paTOpHBIM 000pPYJIOBAHUEM, U3YYEHHE M ONUCaHHE (U3UUYECKUX CBOKUCTB 0OPa30B HEOPTaHUYECKUX
BEIIECTB, Ha00IeHnEe (PU3NUeCcKuX (TIaBIeHUE BOCKA, TasHUE JIbJ1a, pACTUPAHUE caxapa B CTYINKe, KUIIEHUE
Y KOHJICHCAIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATMBAHNE METHON MPOBOJIOKH, B3aUMOACHCTBHE
Mela ¢ KHUCJIOTOW) SIBJCHWH, HAONIOJIeHHE W ONMCAaHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX PpEeaKIHii
(paznoxeHue caxapa, B3aMMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM OapHsi, pa3sioskeHHe THAPOKCUIA MEIH
(IT) mpu HarpeBaHuM, B3auMo/IeiicTBHE ene3a ¢ pactBopoM coiu Meau (II), u3ydenue crioco6oB pazaeneHus



CMECeii: ¢ TIOMOIIbI0 MaruuTa, (PUILTPOBaHUE, BBITIAPUBAHNE, UCTUIUISLINS, XpOMaTorpadusi, MPoBeIeHUE
OYMCTKHU MMOBAPEHHOU COJIH, HAOIOICHUE W ONTUCAHKUE PE3YIbTATOB MPOBEICHUS OTIBITA, HIUTFOCTPUPYIOIIETO
3aKOH COXpaHEHUsI MaCChl, CO3/IaHHE MOJIEJICH MOJIEKYI (IIaPOCTEP>KHEBBIX).

Ba:kHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BelleCTB

Bo3zayx — cmech razos. CocraB Bozayxa. Kuciaopoa — aneMeHT M mpoctoe BemiecTBo. Haxoxxaenue
KHCIIOpO/ia B MpHUpoe, (PU3NIECKHEe U XUMHYECKHE CBOMcTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue
kuciiopoia. CriocoObl OJIy4eHUS KUCIOPO/ia B JIA0OPATOPUH U MPOMBINIIIEHHOCTH. KpyroBopoT kucinopoaa
B nipupoje. O30H — aJUTOTPOITHAS. MOAU(PUKAIUS KUCIOPOIa.

TemutoBoit 3pPekT XUMHUYECKON peaKuu, TEPMOXUMHUYECKUE YPABHEHUS, DK30- H SHIOTCPMHUUCCKUC
peakiuu. TOIUIMBO: yroiib U METaH. 3arpsi3HEHUE BO3/lyXa, YCHIICHUE TTAPHUKOBOTO 3 QeKTa, pa3pylIcHHe
030HOBOTO CJIOS.

Bonopon — anmemeHnT u mpoctoe BemiectBo. HaxoxzaeHue Bomopoaa B mHpupojie, (pusMueckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI oydeHus. Kucioter u comu.

MoutsipHblii 00BEM ra3oB. Pacy€Tbl N0 XUMHYECKUM ypaBHEHUSIM.

®dusnyeckne cBoMcTBa BoAbl. Bonga kak pactBopurtenb. PacTBopel. HacklllieHHbIE U HEHACHIILICHHBIE
pacTtBOpbl. PacTBOpHMOCTh BElIECTB B BoJie. MaccoBas J0Jisl BEMIECTBA B PaCTBOpE. XMMHYECKHUE CBOWCTBA
Bosibl. OcHoBaHusi. Posib pacTBOpoB B Mpupojie U B KM3HU 4YeloBeKa. KpyroBopoT BOIbI B TPHUPOJIE.
3arpsi3HeHre TPUPOIHBIX BoA. OXpaHa M OYUCTKA MIPUPOTHBIX BOJI.

Knaccudukanus neoprannueckux coequnennid. Oxcupl. Kimaccudukarus OKCHI0B: COJIe00pa3yolne
(ocHOBHBIE, KHCIOTHBIC, aM(oTepHBIE) U HecodieoOpasyromue. Homenknarypa okcuaoB. Duszndeckue u
XUMUYECKHEe CBOMCTBA OKCHIOB. [lomydeHne okcuaoB.

OcnoBanns. Knmaccudukanmsi ocHOBaHHW: MIENOYM M HEpPacTBOpUMBIE OCHOBaHUs. HomeHkmarypa
ocHOBaHMH. Du3NUecKue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loydeHre oCHOBaHUH.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kucinoT. dusnueckue U XMMHUYECKHE CBOWMCTBA
kucnot. Pan aktuBHoctr metauioB H. H. bekerosa. [losrydenue kucior.

Cosu. Homenkiarypa cosieil. duznueckue u XuMuueckue cBoictra cosied. [lomydenue conen.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMH HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpeesicHHe COJAEp)KaHHWS KUCIOpoJa B BO3JyXe, MOJydeHHe, CcoOupaHue,
pacrno3HaBaHHe U W3y4YEHHUE CBOMICTB KUCIOPOJA, HAOIIOACHNE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOJIOM U
YCIIOBUSI BO3HHMKHOBEHHS U MpPEKpalleHus ropeHus (mokapa), 03HAKOMJIEHHE ¢ oOpa3lamMu OKCHUIIOB U
OTMCAaHHE UX CBOMCTB, MOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U M3y4eHHE CBOMCTB BOAOpOJa (FOpEeHHE),
B3auMoJieiictBue Bojopoda ¢ okcuaom wmeau (II) (BO3MOXKHO HMCHOJIB30BAaHUE BUIEOMATEPUATIOB),
HabOmoIeHe 00pa3oB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIeI0BaHNE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C Pa3IM4YHOM pacTBOPUMOCTBIO, IPUTOTOBIIEHHE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM J0JIEH PaCTBOPEHHOTO
BEIIECTBA, B3aMMOJCWCTBHE BOJbl C MeTaUIaMHU (HATpHUEM M KajbIeM) (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUANIOB), UCCIIEI0OBaHNE 00pa3ll0B HEOPTAHUYECKUX BELIECTB PA3IMYHBIX KJIACCOB, HAOIOIEHUE
M3MEHEHHUs OKPaCKU MHANKATOPOB B paCTBOPAX KUCIOT U IIEJI0OYEH, N3ydeHUE B3aUMOAEHCTBUS OKCHIa MEIU
(I) ¢ pactBOpOM CEpHOM KHUCIOTBHI, KHUCIOT C MeETajulaMH, peaKlUHWid HeHTpaau3anuu, MOoITyYeHHe
HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO MeETajula JPYyrdM M3 pacTBOpa COJIM, pEIICHHE
SKCIIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BakHelme Ki1accbl HEOPraHMYEeCKUX COSAMHEHUIN.

Iepuonuyeckuii 3axkoH u Ilepuoanyeckasi cucrema xumuieckux 3jaemMenToB JI. M. MenaeseeBa.
Crtpoenne aToMoB. XuMu4eckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU

[TepBbie MOMBITKH KJIACCU(DUKALUNA XUMHUECKUX 3JIeMeHTOB. [IoHATHE O TPyIax CXOAHBIX SJIEMEHTOB
(1IenoYHBIe U MIEIOYHO3EMENbHbBIE METAIIbI, TAJOTeHbI, HHEPTHBIC T'a3bl). DIEMEHTHI, KOTOPhIE 00pa3yroT
am(poTepHbIe OKCUIBI U THUIPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema xumuyeckux smemeHtoB [l M. Menpneneesa.
Kopotkonepuoanast u miuHHomnepuoaHas ¢Gopmbsl [lepuonndeckoil CUCTEMbl XMMHUYECKUX 3JeMEHTOB [l
N. MenpneneeBa. Ileproasl u rpynnel. OU3NYECKUN CMBICI HNOPSJIKOBOTO HOMEpPA, HOMEPOB MEPHOAA U
TPYIIBI 3JIEMEHTA.

Crpoenue atromoB. CoctaB aToMHBIX sifiep. M30Tombl. DnekTpoHbl. CTpOoeHHE SJEKTPOHHBIX 000JI04eK
aToMoB nepBbIX 20 xumMuyeckux aieMeHToB [lepuonnueckoit cucremsl 1. M. MenneneeBa. XapakrepucTuka
XUMHUYECKOTO JIEMEHTA IO €r0 MoJiokeHuto B [lepuoanueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUsI pajuyca aTOMOB XHUMHUUYECKHX DJJIEMEHTOB, METAIIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOAAM.



3nauenue [leproanyeckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI XUMUYECKHUX JIEMEHTOB JUJISL pa3BUTHSA
Hayku U npaktuku. JI. 1. MenneneeB — yd€HbIN U IpayKJaHUH.

Xumuyeckasi cBsizb. KoBajnieHTHast (MOJsipHAsT W HEMOJSPHAS)) CBSI3b. JEKTPOOTPUIATEIIBHOCTH
XMUMMUYECKUX 371€MEHTOB. VlIOHHas CBSI3b.

Crenenp oxucineHus. OKHUCIUTENIBHO-BOCCTAHOBUTENbHBIE peakuuu. Ilponeccsl oxuciaeHus u
BoccTaHOBJIEHUS. OKUCIIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4YeHHE O00pa3lioB BELIECTB META/VIOB M HEMETAJUIOB, B3aUMOJICHCTBHE TUJPOKCHIA IMHKA C
pacTBOpaMu KHCJIOT M IIeJIoueH, IMPOBEACHHE OMbITOB, WIIOCTPUPYIOUIUX NPUMEPbl OKHCIUTENBHO-
BOCCTaHOBUTEJbHBIX peakluil (rOpeHue, peakliuu pas3ioKeHUsl, COETUHEHUS).

Meosrcnpeomemmnnie ceasu

Peanuzanuss MeXnpeaIMEeTHBIX CBA3€M NpU HM3Yy4EeHMM XMMHUU B 8 KJacce OCYIIECTBIIETCS uepe3
HCI0JIb30BaHNE KaK OOLINX €CTECTBEHHO-HAYUYHbIX MOHATHH, TaK U MOHATHH, SBISIOUINXCS CUCTEMHBIMU IS
OTJIEbHBIX NPEJAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecTBEHHO-HAayyHbIE MOHATHS: HAay4dHbIA (DakT, TUIOTE3a, TEOPHs], 3aKOH, aHAIU3, CUHTES,
KJlacCU(pUKanus, NEePUOAUYHOCTb, HAOIIOJCHUE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, H3MEPEHHE, MOJIENb,
SIBJIICHUE.

®duznka: mMaTepus, aToM, 3JEKTPOH, NMPOTOH, HEMTPOH, MOH, HYKIINJ, U30TOIbI, PaTUOAKTUBHOCTD,
MOJIEKYNa, D3JIEKTPUUECKUH 3apsijl, BEIIeCTBO, TeNo, OO0BEM, arperatHoe COCTOSTHHME BEIIeCTBa, TIas,
(bu3nyeckue BeINMUMHBI, €UHUIIBI U3MEPEHUS, KOCMOC, TUTaHETHI, 3BE€3/1b1, CoJHIIE.

buonorus: dotocunres, nprxanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIIbI, TOPHBIE TIOPO/Ibl, MOJIE3HbIE HCKOTIaeMble, TOIUIHBO,
BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakiusi

[Tepuonnueckuii 3akoH. Ilepuonuueckass cucteMa xumuyeckux siemeHtoB JI. W. Menpaeneesa.
Crtpoenune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX AIIEMEHTOB MEPBBIX TPEX IEPHOIOB,
KaJInsl, Kbl U X COCTUHEHUN B COOTBETCTBHH C TIOJIOXKEHUEM dJ1eMeHTOB B [lepuoandeckoit cucreme u
CTPOCHHEM HX aTOMOB.

CtpoeHue BeliecTBa: BUIbl XHMHYECKOW CBS3H. THUIBI KPUCTAUIMUECKHX PEMIETOK, 3aBUCUMOCTH
CBOMCTB BEIIIECTBA OT THUIIA KPUCTAIUIMUECKON PEIIETKU U BUIa XUMHYECKOM CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. XHMMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCS K Pa3IMYHBIM KJlaccaM HEOPraHWYECKUX COCTUHEHUN, T€HEeTUYECKas CBS3h HEOPraHHMYECKHX
BEIIECTB.

Knaccudukanus XMuMUYECKUX peakIuil 110 Pa3IundHbIM IpU3HaKaM (110 YHUCIY U COCTaBYy y4aCTBYIOLIUX
B PEAKIUU BEIIECTB, 10 TeIIOBOMY 3(PEKTy, 0 U3MEHEHHIO CTENIEHEH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB,
Mo 00paTUMOCTH, M0 YYACTHIO KaTanu3aTopa). JK30- U SHIOTEPMHUYECKHUE PEaKIMH, TePMOXUMHUYECKHE
ypaBHEHUSI.

[Tonsatue o ckopocTn xumMudeckoi peakiuu. [loHaTre 060 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKUX
peaknusax. IToHsATHE O TOMOTEHHBIX W TETEPOreHHBIX peakuusx. lloHstue o karamuze. IlonsThe o
XUMUYCCKOM paBHOBecHH. DaKTOpPbhI, BIMAIONIME HAa CKOPOCTh XHUMHYECKOW PEAaKIUHU U TIOJOKCHHE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIIHTEIbHO-BOCCTAHOBUTEIILHBIC peakuuu, AJNEKTPOHHBIN OamaHc OKHUCIIUTEIIHHO-
BOCCTAaHOBUTENBbHON peakunu. CoCTaBJIE€HUE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM C
MCIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust 3NMEKTPONUTHYECKON AMCCOLMALMM. DJNEKTPOJUTHI U HEINEKTPOJUThl. KaTHOHBI, aHUOHBI.
MexaHu3M IuCCOIMAlMU BEIIECTB C Pa3jJuYHbIMU BUJAMU XUMHUYECKOW CBs3U. CTENEHb AMCCOLMALIMM.
CunbHbBIE U ClIa0dble AIIEKTPOJIUTHI.

Peakuuu nonHOrO 0OMEHa. Y CIIOBUS IPOTEKAHUS peaKlnii HOHHOTO 0OMEHa, TIOJTHBIEC U COKpAIIEHHBIE
WOHHBIE ypaBHeHHs peakuuid. CBOICTBa KHCIOT, OCHOBAaHHW M cCOJIeW B CBET€ MPEACTaBICHHH 00
ANEKTPOJUTUYECKON Jucconraluu. KauecTBeHHbIe peakiini Ha HOHBL. [IoHsITHE O THApPOIH3E COJIEH.

Xumuueckuii 3xcnepumenm:

03HAKOMIJIEHHE C MOJIEISIMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METaUIOB U
HeMmeTauoB (rpadura W anMasa), CIOKHBIX BEIIECTB (XJOpHIA HATpHsl), MCCIEJOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOH PEaKINK OT BO3ACUCTBUS Pa3TUIHBIX (JaKTOPOB, UCCIIEIOBAHUE AIEKTPOIPOBOTHOCTH



pPacTBOpPOB BEILIECTB, MPOLIECCa TUCCOLMALIUU KUCIIOT, IIEJI0UYel U cojlei (BO3MOYKHO MCIOJIb30BaHUE BUJIEO
MaTepHAJIOB), MPOBEJCHNUE ONBITOB, WUTIOCTPUPYIOMIMX MPU3HAKKA MPOTEKAHUS PEaKUUi MOHHOTO oOMeHa
(oOpazoBaHMe oOcajaka, BBIJCICHHE Tra3za, OOpa3oBaHME BOJbBI), OMNBITOB, WLIIOCTPHUPYIOUIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakluil (rOpeHHe, peakliuu pa3iokKeHHs, COSUHEHNSI ), pacllO3HaBaHUE
HEOPraHUYECKHUX BELIECTB C MOMOUIbI0 KAUECTBEHHBIX PEAaKLMN Ha MOHBI, PELIEHUE IKCIEPUMEHTAIbHBIX
3azad.

HemeTajuibl 1 MX coeJUHEeHUSA

OOmiass xapakTepucTHkKa TrajJoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKT€pHbIE CTENEHU
okucieHnus. CtpoeHue U (PU3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — raJIOr€HOB. XMMUYECKUE CBOMCTBA Ha
npuMepe xjiopa (B3aMMOJICUCTBHE C MeETayIlaMH, HEMeTajllaMu, Iiesnodamu). XiiopoBojopon. ComsiHas
KHCJIOTa, XUMUYECKUE CBOMCTBa, MOJyyeHHUE, IpuMeHeHue. JlelficTBHe XJ10pa U XJI0pOBOJIOPO/ia HAa OPraHu3M
yesoBeka. BaykHeine XIopuapl U UX HaX0KJIEHUE B IPUPO/IE.

OO6mas xapakrtepucTuka 37eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC
creneHn okucieHus. CTpoeHHe U (U3MYECKHE CBOICTBA MPOCTBIX BELIECTB — KUCIOPOJA U CEpHI.
AnnoTponHsle MOAU(UKAIIMN KUCIOPOJa U cepbl. XUMHUECKHUe cBOHcTBa cepbl. CepoBOJOPO, CTPOCHHE,
¢uznueckne U XuMuueckue cBoicTtBa. OKCHUIBI cepbl Kak MPEACTaBUTENN KUCIOTHBIX okcuaoB. CepHas
KHUCIIOTa, (U3MUECKHe U XUMUYEecKHe cBoicTBa (0OmMe Kak TNpPEeACTaBUTENs Kiacca KHUCIOT H
crenuduueckne). XuMUUYECKHE peakliiu, JIeKallle B OCHOBE MPOMBIIIEHHOT0 Coco0a MoJIydeHus! CepHOM
kucnothl. [Ipumenenne cepHoit kuciaotel. Cosii CEpHOM KUCIOTHI, KAUECTBEHHAsI peaKkusl Ha Cylb(aT-HOH.
HaxoxneHne ceppl M €€ COEIMHEHWH B MNpUpOJe. XHMHYECKOE 3arpsA3HEHUE OKpPYXKAroUeH cpeasl
COCIMHEHUSIMU Ccepbl (KUCIOTHBIE JIOKIOW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MpeI0TBpAaILEHUSI.

OO6mrast xapaktepuctuka 3jeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIE
CTETeHU OKUCIIEHUS. A30T, pacCpOCTpaHEHue B IpUpoie, PU3ndecKre u XuMuieckue cBoiictea. Kpyrosopor
a3oTa B mpupoje. AMMHUAK, ero (pu3ndeckue U XMMUYECKHEe CBOMCTBA, MoyiyueHue u npumenenue. Coiu
aMMOHMSI, UX (PU3HUECKHE U XUMUYECKHE CBONCTBA, MpuMeHeHue. KauecTBeHHas peakiiysi Ha MOHbBI aMMOHHSI.
A30THAas KHCIOTa, €€ moyydeHue, (pru3ndeckue U XuMu4eckue cBoicTBa (001ue Kak MmpeIcTaBuTes Kiacca
KUCIOT U crnenuduyeckue). lcnonp3oBaHue HUTPATOB M COJIeH aMMOHHSA B KauyeCTBE MHHEPAIbHBIX
ynoOpenuii. XuMHUecKoe 3arps3HEHHE OKpYKaolled Cpelbl COCTUHEHUSMH a30Ta (KUCIOTHBIE JTOK[IH,
3arpsi3HEHUE BO3/IyXa, MOYBBI U BOJI0EMOB). Docdop, amnoTponHbie Mogudukanuu dhocdopa, pusudeckue u
xumudeckue cBorctBa. Okcun docdopa (V) u dochopHas kuciora, puznyeckue 1 XUMUYECKUE CBONCTBA,
nosyuenue. Mcnonp3zoBanue GocdaroB B KauecTBE MUHEPAIBHBIX YIOOPEHUIA.

O6mas xapaxktepuctuka 31eMeHTOB [VA-rpymmbl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
CTENeHU OKUCIICHUS. YTIEpOoJ, aulIOTPONHbIE MOIU(PUKALIMU, PAaCIPOCTpaHEHUE B MpUpoJe, pusndeckue u
XUMHYECKUe cBoiicTBa. AxcopOuus. Kpyrosoport yriepona B npupoge. OKcusl yriiepoia, ux Gu3ndeckue u
XMMHYECKHUE CBOMCTBA, JEWCTBHME HA JKUBBIE OPraHU3MbI, MOJY4YEHHE U TNPUMEHEHHE. DKOJIOTMYecKue
po0IeMbl, CBA3aHHBIE C OKCUAOM yriepoaa (IV), runoresa ramo0anbHOTo MOTEIICHUS KIMMaTa, TapHUKOBBII
addekT. YronpHas KUCI0Ta U e€ ColH, uX (PU3nUYecKue U XUMUYECKUE CBOMCTBA, MOJy4YeHHE U IPUMEHEHHUE.
KauectBennas peakiuss Ha KapOoHar-uoHbl. Mcmonb3oBaHue KapOOHATOB B  OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriepoja (MeTaH, 3TaH,
STHJIEH, alleTUJIeH, STaHOJ, TTUIEPUH, YKCYcHas KucioTa). [IpupoaHbie HCTOYHUKHU YIII€BOIOPOAOB (Yyroib,
MPUPOAHBIN Ta3, He(Th), MPOIYKTHI UX MepepadoTku (OCH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH.
[TonsiTue 0 OMOJOrMUYECKH BaXKHBIX BEILECTBAX: XKHUpax, OeiKkax, yriieBoJax — U UX POJIM B )KU3HU YETOBEKA.
MarepuanabHO€ €IMHCTBO OPraHMUYECKUX U HEOPraHUYECKUX COETMHEHUH.

KpemHuuii, ero puznyeckre 1 XMuMHUUECKUE CBOMCTBA, OTyueHHe U puMeHeHne. CoeTMHeHNs KpeMHUS
B npupoze. OOmue npexactaBieHuss o6 oxcune kpemHus (IV) m xpemuueBoilt kucimore. CHIMKAThI, UX
UCIOJb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BaxkHeilne cTpouTenbHble MaTepuaibl: KepaMHuKa, CTEKIIO,
LIEMEHT, OeToH, jxene300eToH. IIpoGneMbl 0e30macHOrO HMCMOIb30BAHUS CTPOMUTEIBHBIX MAaTEpHaJIOB B
MIOBCEIHEBHOM KM3HMU.

Xumuueckuii IKcnepumenm:

n3yueHre 00pa3loB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, IPOBEICHUE KAYeCTBEHHBIX
peaknuii Ha XJIOPUA-UOHBI M HAOMI0/IEHHE MPU3HAKOB MX MPOTEKAHUS, OTBIThI, OTPAKAOLIHe (PU3NUECKHE U
XMMUYECKHE CBOMCTBAa TaJlOT€HOB M MX COEAMHEHHH (BO3MOXKHO HCIOJIBb30BaHHWE BHUIEOMATEPHUAIIOB),
O3HaKOMJIEHHE C oOpasuamu XJIOpUAOB (TalOreHUIOB), O3HAKOMJIEHME C oOpasnamMu cepsl U e
COEIMHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BUACOMATEPHUAIIOB), HaOII0IeHHe Tpoliecca 00OyrIMBaHus caxapa



MOl JIEHCTBHEM KOHIICHTPUPOBAHHON CEpHOM KHCIOTHI, M3yYCHHE XUMHUYECKHUX CBOMCTB pa30aBICHHOM
CEpHOM KHUCIIOTBI, MPOBEJICHHE KAUYECTBEHHOM peakluu Ha Cyiab(paT-uoH W HaOIIOJCHUE TNpHU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PU3MUYECKMMH CBOWCTBAMH a30Ta, Gochopa U MX COeAUHEHHH (BO3MOKHO
UCIOJIb30BAHUE BUCOMATEPHAIIOB), 00pa3iaMu a30THBIX U (GOCHOPHBIX YAOOpEHHA, oTydyeHue, cooupanue,
pacro3HaBaHUE M M3y4y€HUE CBOWCTB aMMHaKa, NMPOBEJCHHE KAaueCTBEHHBIX PEaKIWid HAa MOH aMMOHHS U
docdar-uoH M HM3yYCHHE MPHU3HAKOB WX MPOTEKAHUS, B3aUMOJICHCTBHEC KOHIICHTPUPOBAHHOW a30THOM
KHUCJIOTBI C Me/bl0 (BO3MOXKHO MCIIOJIb30BAaHME BUACOMATEPHUAIIOB), U3yUEHHE MOJENEN KPUCTaUIMYECKUX
peméTok anMasa, rpaduta, QymiepeHa, 03HAKOMICHHE C MPOIECCOM aJIcOpPOLMKM PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTa3a, MOJy4YeHHe, COOMpaHue, paclio3HaBaHUE U U3yUeHUE
CBOMCTB YTJIEKHCIIOTO Ta3a, TPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha KapOOHAT U CUIJIMKAT-UOHBI U U3yUeHUE
MPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHHUE C MPOAYKIMEH CHUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «BaxxHelme HeMeTauibl U X COSAMHEHUS».

MeTa/uibl M UX COEIMHEHUS

OO0mrast xapakTepUCTUKA XHMHUYECKHX JJIEMEHTOB — META/VIOB Ha OCHOBAaHUU UX TIIOJOKEHUS B
[Tepuoanueckoit cucreme xumuueckux smeMeHToB JI. W. MenneneeBa u crtpoenuss atomoB. CtpoeHue
MEeTaJUIOB. MeTaln4eckasi CBsi3b M METAUTMYECKass KPUCTAIUTMYECKAsT PEMIETKA. DIEKTPOXUMHYECKUN Psifl
HanpspkeHud metayuioB. dusnueckne M XMMHUYECKHE cBoiicTBa MeTaysioB. OOuiue crnocoObl MOJTyYeHHs
MeTtaioB. [loHsATHE 0 KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3aIlUTHI UX OT KOoppo3uu. CruiaBbl (CTalb,
YYI'yH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenounble MeTamibl: moJIokeHHEe B llepmoanueckod cuUCTEME XUMHUYECKHX HSJIeMEHTOB JI.
W. MenneneeBa, cTpoeHre UX aTOMOB, HaXoJieHHe B npupoje. Pu3nyeckue U XUMUYECKHe CBOMCTBA (Ha
npuMepe HaTpus U Kajust). OKCHUIBI ¥ TUIPOKCUIBI HATPUS U Kanusl. [[ppuMeHeHne menoYHpIX METAIIIIOB U UX
COEIMHEHU M.

[[lenoyHo3eMeNnbHBIE METAUIbl MarHuii W KajdblMil: mojokeHue B llepumoamdeckoid cucreme
xuMuueckux semeHToB [. . MenneneeBa, cTpoeHrne UX aTOMOB, HaXOKJIeHHE B npupoje. duznueckue u
XMMHYECKHE CBOMCTBA MarHus U Kanblus. BaxkHelue coelnHEHUs Kalblus (OKCUI, THIPOKCUI, COJIH).
JKécTtkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

Amomunnil: nonoxxkenue B Ilepuommueckoil cucrteme xumuueckux snemeHToB [[. W. Menneneena,
CTpOEHHE aTOMa, HaXOXKJeHue B npupoje. Ouszndyeckne 1 XUMUYECKHUE CBONCTBA aTlOMUHUS. AMDOTEpHBIE
CBOIMCTBA OKCH/IA U TUIPOKCUA AITFOMUHUS.

Kenezo: nonoxenue B [lepnoanueckoii cucreme xumudeckux eMeHToB /1. 1. MenneneeBa, ctpoeHue
aToMa, HaxO/JIeHHe B pupoje. Puznueckue u XMUMHUYECKUE CBOMCTBA Keme3a. OKCHAbl, THIAPOKCUIBI U COTIU
xenesa (I1) u sxenesa (I1I), ux cocras, cBOMCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMu METaJIOB M CIUIaBOB, MX (PU3MUYECKUMH CBOWCTBaMHU, HU3y4EHUE
pe3ylbTaTOB  KOPPO3UM METAUIOB  (BO3MOXKHO —HCIIOJIb30BAaHHE BHAEOMATEPUANOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUSl OKCHJA Kallbliiig M HATpUs C BOJOW (BO3MOXHO HCHOJIB30BAHUE BHUJCOMATEPHAIIOB),
HCCIIeIOBAaHUE CBOMCTB YKECTKOM BOJIBI, MPOIIECCa TOPEHHUS Keje3a B KUCIOPo e (BO3MOXKHO UCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), TPU3HAKOB MIPOTEKAHUS KAUECTBEHHBIX PEAKIIMI HA MOHBI: MarHUs, KaJIbIUsl, ATFOMIHHUS,
nuHKa, xenesa (I1) u xenesa (III), meau (II), HabmromeHWe W OomMKMCaHKWE MPOIIECCOB OKPAITUBAHUS TFIaMEHU
MOHAMHM HATpHs, Kalusg M Kaublusg (BO3MOXKHO HCIIOJIb30BaHHWE BHUIEOMATEPHANIOB), HCCIIEIOBAHHE
aM(pOTEepPHBIX CBOMCTB IMAPOKCHIA ATIOMUHUS U THAPOKCUAA [IMHKA, PEUICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BakHelme MeTauibl U UX COSTUHEHUS.

XuMHA M OKPY:KAIOLIAs cpeaa

BemectBa n martepuanbl B MOBCEIHEBHON JKU3HU 4ellOBeKa. be3onmacHoe MCHOJIb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuil B ObITy. [IepBas mOMOIIb MPH XUMUYECKHX 05KOTAaX M OTPABICHUSX.

XUMUYECKOe 3arpsi3HEHHE OKpYXKarolie cpelsl (mpelenbHas JOMycTUMas KOHILIEHTpallks BEIIEeCTB,
nanee — [1/1K). Pons xuMuu B perieHUN 9KOJIOTHYECKUX MPOOIEM.

Xumuueckuit IKCnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIUIaBbl METAJUIOB, IOJTUMEPHBIE MaTepPHAIbI).

Mesicnpeomemmnuoie céazu

Peanuzamusi MeXNnpeaMeTHbIX CBs3€H MpU HM3YyYEHUHM XUMHUM B 9 Kiacce OCYHIECTBISIETCS 4epes
HCIO0JIb30BaHME KaK OOIINX €CTeCTBEHHO-HAYUHBIX MOHSATHMA, TaK W MOHITHH, SBJISIOMINXCS CHCTEMHBIMHU TSI
OT/IENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmire ecTecTBEHHO-HAYyYHBIC MOHATHSA: HAyYHBIH (aKT, TUNOTE3a, 3aKOH, TEOPHUs, aHAIIU3, CUHTE3,
KjIaccu(uKanus, MEepHOAUYHOCTb, HAOIIOJEHUE, SKCHEPUMEHT, MOJCIUPOBAHHE, H3MEpEHHE, MO/Eb,
SBJICHHE, TAPHUKOBBII 3()(HEKT, TEXHOJIOTUSI, MATEPUAIIBI.

@dusuka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHJ, U30TOIBI, PaJHOAKTUBHOCTH,
MOJIEKYJIa, IEKTPUUECKUN 3apsi]], TPOBOJHHUKH, TOJIYIIPOBOIHUKH, TUAIEKTPUKH, (POTOIIEMEHT, BELIECTBO,
TeN0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, I'a3, PacTBOP, PACTBOPUMOCTb, KPUCTAIINYECKasl PEHIETKa,
CIUIaBbI, (PU3MUECKUE BEIMYMHBI, CIMHUIBI M3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Counre.

buonorusi:  ¢orocuHTe3, napixanume, Owocdepa, IKOCHCTEMA, MHUHEpPAIbHBIE  yIOOpEHUs,
MUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

I'eorpadust: armocdepa, ruapocdepa, MEHEpPaAIIBI, TOPHBIE TIOPOJIbI, TIOJIE3HBIC HCKOITAEMEbIE, TOILIHBO,
BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOI'PAMMBLI IO XMMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YNIBTaThl OCBOCHHSI TPOTPAMMBbI OCHOBHOTO 00IIIET0 00pa30BaHUs TIOCTUTAOTCS B XOJI€
O6y‘-IeHI/I5[ XUMHUHN B CAUHCTBEC y‘-IG6H0ﬁ U BOCIIMTATEIbHOMN ACATCIIBHOCTU B COOTBETCTBHUH C TPAJUIITMOHHBIMHA
pOCCI/II‘/’ICKI/IMI/I COMUOKYJIBTYPHBIMH W AOYXOBHO-HPABCTBCHHBIMHU LCHHOCTAMH, MNPUHATBIMH B O6HI€CTB€
MpaBWJiaMd ¥ HOPMaMHU TIOBEICHHUS M CIOCOOCTBYIOT TMpOIleccaM CaMOTIO3HAHHWSA, CaMOPa3BUTHS |
COITMATM3AIINN 00 YJarOIIHXCA.

JIMyHOCTHEBIE PEIYIbTATEI OTpa’Xar0OT TOTOBHOCTH o6yqa}011mxcs1 PYKOBOACTBOBATHCA CHUCTEMOU
MO3UTUBHBIX [IEHHOCTHBIX OPHEHTALUN U pacHIMpEeHHe OMbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) naTpUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOTO OTHOUIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U HAYYHOMY HacleHIo,
MOHUMAaHMs 3HAYEHUS XMMUYECKOM HAyKH B JKM3HM COBPEMEHHOTO OOIecTBa, CIOCOOHOCTHU BIaJETh
JIOCTOBEpHOW MHGOPMAIIHEH O TIEPEIOBBIX JOCTIKCHUSX W OTKPBITHSIX MUPOBOM M OTEUECTBEHHOW XMMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpaxIaHCKOT0 BOCIIUTAHUSA:

MIPEJICTaBJICHUS] O COLHUAIBbHBIX HOpMax W MpaBUiaX MEXKIMYHOCTHBIX OTHOILIEHUI B KOJUIEKTHUBE,
KOMMYHHKATHBHOM KOMIIETEHTHOCTU B OOLIECTBEHHO I0JIE3HOH, Y4eOHOUCCIIEI0BATEIBCKOM, TBOPUECKOHN 1
JIPYrux BUAAaX AESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOW NIESATEIBHOCTH MPHU BHIMOTHEHUU
yueOHBIX, TO3HABATENbHBIX 33/1a4, BHINOJIHEHUH XUMUYECKUX HKCIIEPUMEHTOB, CO3JJaHIH Y4€OHBIX TPOCKTOB,
CTpeMJICHHS K B3aUMOIIOHUMAaHHIO ¥ B3aMMOIIOMOIIIM B IpOIecce 3TOM yueOHO AeaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEICHUE M MOCTYIKU CBOMX TOBAPUILEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUIN MOCTYIKOB;

3) HeHHOCTH HAYYHOI'0 NO3HAHMS:

MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIeCTBE M XUMHYECKOW pEaKkIUH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU W COCTaBISIOLIUME OCHOBY JJIi MOHUMAHHS CYIIHOCTH HAay4dHOUH
KapTUHBl MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3aUMOCBA3SIX
4eloBeKa C MPUPOTHOM Cpeioil, O PO XUMHUH B TIO3HAHUH STUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHBIE MOTUBBI, HAIIPABJIICHHBIE HA TIOJYYSHHE HOBBIX 3HAHUHN 10 XUMUHU, HEOOXOAUMBIE TS
00BsicHEHUST HAOIIOaeMbIX MPOIECCOB UM SBIEHUM, MO3HABATEIBHON, NH(POPMAIIMOHHONW U YHTATENbCKON
KyIbTYpbl, B TOM 4YHCIIE HaBBIKOB CAMOCTOSITEIbHOW pabOThl C Yy4EeOHBIMU TEKCTaMH, CIPaBOYHOM
JTUTEPATypPOH, TOCTYIMHBIMU TEXHUYECKHUMH CPEACTBAMH MH()OPMAIIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOyYeHHI0O U TO3HAHHIO, JFO0O3HATENFHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOEKTHONM U MCCIEAOBATENbCKOM JEATENHHOCTH, K OCO3HAaHHOMY BBHIOODY
HaMpPaBJICHHOCTH U YPOBHS OOy4YEeHHUsI B TajbHEHIIIEM;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHUE IEHHOCTH >KM3HH, OTBETCTBEHHOIO OTHOILIEHHMS K CBOEMY 3/I0POBbIO, YCTAaHOBKM Ha
3I0pPOBBIM 00pa3 >KW3HHU, OCO3HAHWE TOCIEJACTBHA M HEMPHUATHE BPEOHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs), HEOOXOAUMOCTH COOMIOJICHHSI TpaBUl 0€30MaCHOCTH TP OOpaIleHun ¢
XUMHUYCCKMMHU BCIICCTBAMU B 6BITy )41 peanLHof/i KHN3HU,



5) TpyA0BOr0 BOCIIMTAHMS:

HMHTEPEC K MPAKTUYCCKOMY M3YYCHUIO Tpodeccuii  Tpyaa pa3IudHOro Poja, YBAKCHHE K TPYLy U
pe3yibTaTaM TPYJI0BOM JESITEILHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHS TPEIMETHBIX 3HAHUH 110 XUMHUH,
OCO3HAHHBIN BBIOOP WHAMBHUIYATHLHOU TPACKTOPUU IPOJOJDKCHHS OOpa30BaHHs C YU4ETOM JIMYHOCTHBIX
WHTEPECOB M CHOCOOHOCTM K XHMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCIEUTHOM
podecCHOHANIEHON JESITENFHOCTH U Pa3BUTHS HEOOXOIMMBIX yYMEHUH, TOTOBHOCTH aJalNTUPOBATHCS B
npodeccuoHAIBHOM cpeie;

6) ’K0JI0rHYEeCKOro BOCIIUTAHHUSA:

9KOJIOTHYECKH I1eJIeCO00pa3HOEe OTHOMICHUE K MPHUPOJC KaK UCTOYHUKY JKM3HU Ha 3eMJjie, OCHOBE ¢
CYIIICCTBOBAHMS, IMOHMMAaHHE IIEHHOCTH 3JI0POBOTO W 0Oe30macHoro obpas3a >KH3HH, OTBETCTBCHHOE
OTHOIICHHE K COOCTBEHHOMY (PH3UICCKOMY U TICUXUICCKOMY 3JI0POBBIO, OCO3HAHKE IICHHOCTH COOJIIOICHHS
MpaBWJI 0E30TIACHOTO TIOBEICHUS IIPH PabOTe ¢ BEMISCTBAMH, a TAKXKE B CUTYAITUSIX, YTPOIKAIONIUX 3I0POBHIO
W KW3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHHUSI, TIOJTydacMble TIPYU U3YUdESHUU XUMUH, JUTSI PEIICHUS 3a1a4, CBI3aHHBIX
C OKpYXKaIOIeH NPUPOTHOW CPEIoH, IS TOBBIIICHUS YPOBHS AKOJOTHYECKOW KYIbTYPHI, OCO3HAHUS
II00ATFHOTO XapakTepa KOJOTHYECKHX MPOOJIeM M MyTeH WX pelIeHHS MOCPEJACTBOM METOJIOB XHMHH,
9KOJIOTHYECKOTO MBINUICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B I03HABATEIHHOW, KOMMYHHUKATUBHOU H
COLIMAIBHON ITPAKTHKE.

METANPEIAMETHBIE PE3YJIbTATDBI

B COCTaBEC MeTaHpeJIMeTHI)IX pCSYHLTaTOB BBIJACIIAOT 3HAYUMBIC 151 q)OpMI/IpOBaHI/Iﬂ MI/IpOB033peHI/I$[
oOIIeHayuYHble TIOHSTHS (3aKOH, TEOpPHUs, NMPHUHIIMI, THMOTe3a, (PAaKT, cucTeMa, MPOIECC, IKCIIEPUMEHT W
Jpyroe.), KOTOpble UCHOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MpeaMeTax U MO3BOJISIOT Ha OCHOBE
3HAHMW U3 ATHX NpPEeaIMEeTOB (OPMHUPOBATH MPEACTABIEHHE O LEIOCTHOW HAydHOW KapTUHE MHUpa, U
VHHUBEpCaJIbHbIC Yy4cOHBIC JEHCTBUs (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYIATHBHBIC), KOTOPBIC
obOecrieunBarOT (OPMHpPOBAHKE TOTOBHOCTH K CaMOCTOSITCIILHOMY IIAHHPOBAHUIO M OCYIIECTBICHHIO
y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBrble Jornyeckue 1eMCTBUSA:

YMEHHUS UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIJIEHUS TP OCBOCHUM 3HAHUI: PACKPBIBATH CMBICI
XMUMHYECKUX TMOHATUH (BBIOCNATH UX XapaKTEpHbIE MPHU3HAKH, YCTaHABIMBATh B3aHMOCBS3b C JPYTUMHU
MOHATHUSIMH ), UCIIOJIB30BaTh MOHSTUSA IS OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
U KpUTEPUU JJIsl KJIacCU(PHUKAIIMN XMMUYECKHUX BEIIECTB U XUMHUUYECKUX PEaKIUi, yCTaHABIMBATh IPUYUHHO -
CIIEICTBEHHBIEC CBS3M MEXAY OOBEKTAMHU H3y4EHHS, CTPOUTH JIOTMUECKUE PACCYKICHUSA (MHAYKTHUBHBIC,
JIeIyKTUBHBIE, 110 aHAJIOTUH), IEJIaTh BBIBOJIbI U 3aKITIOYCHHUS;

yYMEHHE MPUMEHSTH B POIIECcCe MO3HAHUS MOHITHS (MPEAMETHBIE M METANPEAMETHBIE ), CHMBOJIMUECKUE
(3HAKOBbBIE) MOJETH, HCIOJb3yeMble B XHMHH, MPEOOpa30BBIBATH HIMPOKO MPUMEHSEMBIE B XUMUU
MOJIENIbHBIC MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JE€MEHTa), XuMu4eckas (GopMmylia U ypaBHEHHE
XUMHUYECKON peaKkIuy — MpPU pPeuieHUH Y4eOHO-TO3HABATEeNbHBIX 3aJad, C Y4ETOM JTHUX MOJIEIbHBIX
MIPEJICTABJICHUM BBISBISATH M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU HM3y4aeMbIX OOBEKTOB —
XMMHYECKUX BEHIECTB W XUMHYECKUX PpEaKLHi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPHUYUHHO-
CJIE/ICTBEHHBIE CBSI3HM U MPOTHUBOPEUMS B U3y4aeMbIX MTPOIECCAX U SABJICHUSX.

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

YMEHHUE HCMOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHl B KAaueCTBE MHCTPYMEHTA IO3HAHMS, a TaKXKe B
KauyeCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI TIO MMPOBEPKE MPABIILHOCTH BBHICKA3bIBAEMBIX CYXKICHHUIA;

MPUOOpPETEHHUE OMBITA IO MIAHUPOBAHUIO, OPTaHU3ALUN U IPOBEACHUIO YUSHUYECKUX SKCIIEPUMEHTOB,
yMeHHEe HaOII0AaTh 3a XOJI0M MpoIlecca, CaMOCTOSATENBHO MPOTHO3UPOBATh €ro pe3ylbTaT, (popMyIupoBaTh
00001IeHNsT U BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO OIbITa, HCCIEAOBAHUS, COCTABIATH OTYET O
pojieIaHHOM paboTe.

Padora ¢ undpopmanueii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh U WHTEPIPETHPOBATH MHPOPMAIMIO Pa3IUYHBIX BUAOB U (OpM
MIPEJICTaBJICHHSI, TIOy4aeMyl0 U3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAs JIUTEpAaTypa XUMUYECKOTO
COJIep’KaHusl, CIPaBOYHBIE MOCOOMs, pecypchl VHTepHETa), KPUTHYECKH OIICHHBATh MPOTHBOPEUUBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE TPUMEHSATh pPa3IMYHbIE METOJbI M 3alpoChl NpU TOWCKE U oTOope uHMOpMAIMH H
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJWMBIX JUIS BBITIOJHEHHUS Y4YEOHBIX ¥ TO3HABATENBHBIX 33134
OTpeNeNEHHOT0  TUMNA, MNPHOOpEeTeHHWe OmbiTa B  O0JACTH  UCHOJB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA, OBJIaJICHUE KYJIbTYPOl aKTUBHOTO UCIIOIH30BAHUS PA3IMYHBIX TIOUCKO BBIX
CUCTEM, CAMOCTOSITEIIbHO BEIOMPATh ONTUMATBHYIO (OPMY TIPEICTaBICHHS MH()OPMAIIMK U HIUTFOCTPUPOBATH
pelraeMble  3a/laud  HECIIOKHBIMU CXEMaMH, JuarpaMMaMu, JIpyrumMu (GopMamMu rpapukd H  UX
KOMOUHAILIUSIMU;

YMEHHE UCIOJIb30BaTh M aHAM3MPOBATh B MpoIlecce YIeOHOH M HMCCIIEI0BATEIILCKON JIEATEIBHOCTH
MHOOPMALIMIO O BJIMSHUHM IPOMBIINICHHOCTH, CEIBCKOTO XO3SIMCTBA W TPAHCIOPTAa HA COCTOSIHHE
OKpY’KaroLEel NPUPOTHON CPEBI.

KoMMyHuUKaTHBHBbIE YHHBepcaJbHbIE YUeOHbIe JeiicTBUA:

YMEHHMS 3a7jaBaTh BOIPOCHI (B XOJie Auajora U (Win) AUCKYCCHH) IO CYIIECTBY 00CYK/1aeMOM TEMBI,
(bopMyHpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBITIOTHEHUS TPEITIOKESHHON 3a1auu;

YMEHHUSI TIPEJICTABIISATh MOJYYEHHBIC pE3YAbTAThl TO3HABATEIHLHOW NESTENTPHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNaTh IPE3ECHTANIO0 PEe3yJIbTaTOB BBINMOJHEHHS XHMHUYECKOTO OSKCIIEPUMEHTa
(J1abopaTopHOTO OIBITA, JIAOOPATOPHOU PAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEpCTHHKAMH B COBMECTHOW TMO3HABATENBHON U
MCCIIEIOBATENILCKOM IEATEFHOCTH TPU PENICHWH BO3HUKAIOMIMX TPOOJeM Ha OCHOBE y4éra oO0mmX
WHTEPECOB U COTIIACOBAHMUS MO3UIHIA (0OCY)KICHUS, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPANHAIIHS
COBMECTHBIX JCUCTBUH, OTIpE/IeTICHNE KPUTEPHUEB 110 OLIEHKE Ka4eCTBa BBHITIOJTHEHHOW PaOOTHI U IpyTHE).

PerynsiTuBHble yHUBEpPCAIbHbIC YUeOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSITEIbHO  ONpENeNsTh LETd JIEeATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATH,
KOHTPOJHMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITENBHOCTb, BBIOMpaTh Hauboisee
a¢hdexTuBHBIE CMOCOOBI pEelIeHUs] Yy4eOHBIX M TIO3HABATEIBHBIX 3a7ad, CAMOCTOSITEILHO COCTaBIISATH HIIH
KOPPEKTUPOBATh MPEII0KEHHBIA aIrOPUTM JEUCTBUM MPH BBHINOJHEHUW 33laHUN C YYETOM TOJTYYEHUS
HOBBIX 3HaHMI 00 M3y4aeMbIX 0ObEKTaX — BEIIECTBAX M PEAKIIUIX, OLIEHUBATH COOTBETCTBHE MOJIYyYEHHOTO
pe3ynbTaTa 3asBJICHHOW II€JIM, YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBAaTh KOHTEKCTHI, INpeisiaraéMble B
YCJIIOBUHM 3aJITaHUI.

INPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe mpeamMeTHBIX pe3yibTaTOB IO OCBOEHHUIO O0s3aTEIIBHOTO COJEPIKaHUs, YCTAHOBJICHHOTO
naHHOU (enmepaibHOM pabodeil mporpamMMoi, BBIIEISAIOT: OCBOSHHBIC OOYYAIOIIMMHUCS HAy4YHBbIC 3HAHMSI,
YMEHUS U CTIOCOOBI ACUCTBUH, cICIIU(UUECKHE IS TPEAMETHON 00J1acTh « XUMUS», BUJBI IEATEILHOCTH TI0
MOJTYYCHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIUH, MPEOOPa30BaAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUECOHBIX
Y HOBBIX CUTYalIUSX.

K xoniy o0ydyenuss xumuu B 8 KJiacce Ha 6a30BOM ypoBHE y oOyuaromuxcs OyayT cpopMUpOBaHBI
CIIeTyIOLIHe PEJAMETHBIC YMEHHUS:

— PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX IIOHSTHUH: aTOM, MOJICKYNA, XUMHYECKHH SIIEMEHT,
IPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMeCh (OZHOPOJHAs M HEOJHOPOIHAs), BAaJCHTHOCTS,
OTHOCHTEJIbHAS aTOMHasi ¥ MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAsl Macca, MaccoBast
J0Js1 XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUH, MOJIAPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHUIIATEIBHOCTb, CTETIEHb OKUCICHUS, XUMUYECKasl peakins, KiacCu(uKaus peakuuil: peakiiuu
COEJIMHEHUS, PEaKLUU Pa3I0KEHUs, PEeaKLUU 3aMEIIeHUs, peakiuu OOMeHa, 9K30- U SHAOTEpMHUYECKHE
peaknmu, TermaoBoi 3heKT peakuuu, SApo aToMa, EKTPOHHBIN CIOK aTroma, aTOMHasi OpOHUTalb, PaanyC
aToMa, XMMHUYecKas CBA3b, MOJISIPHAs M HEMOJISIpHAsi KOBAJICHTHAs! CBsI3b, HOHHAS CBSI3b, MOH, KATUOH, AaHUOH,
pacTBOp, MaccoBas J10Jis BelecTBa (IPOLIEHTHAs! KOHIIEHTPAllKs) B pacTBOPE;

— WTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMMUYECKHX MOHATUH M NPUMEHSATh 3TU MOHATHUS NPH
ONMCAaHUU BEIIECTB U UX MPEBPAILECHUI;

— UCTOJb30BaTh XUMHUYECKYI0 CHMBOJMKY JUISI COCTaBJIE€HUS (OPMYNT BEIIECTB U ypaBHEHUH
XUMUYECKUX PEaKIIHii;

— OTIpe/ENATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHMSX, CTENEeHb OKUCICHUS
3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, IPUHAICKHOCTh BEIECTB K ONPEACIEHHOMY KJIACCY COSAMHEHUH 110
dbopmynaM, BUA XUMUYECKOH CBSI3U (KOBAJICHTHAS U HOHHAs) B HEOPTaHMUECKUX COCMHEHUSX;



— packpeiBath cmbica llepuoanueckoro 3akona [I. M. MeHueneeBa: NEMOHCTPUPOBATH NMOHUMAHHUE
MEPUOIMYECKON 3aBUCUMOCTH CBOWMCTB XMMHWYECKMX JJIEMEHTOB OT HMX noJjioxkeHus B llepuoanueckoi
CHUCTEME, 3aKOHOB COXpPAHEHMsSI MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOTO YYEHHS,
3aKoHa ABOTajIpo;

— ONUCHIBATh W XapakTepu3oBaTh TabmuuHyro Qopmy I[leproaudeckold CHUCTEMBI XUMHUYECKHX
AIIEMEHTOB: PA3JINYaTh MOHATHS «TJaBHas moiarpymnmna (A-rpynna)» u «mobounas noarpymnmna (b-rpymma)y,
Masble U OOJIbLINE MEPHUObl, COOTHOCUTh 00O3HAuUEHUs, KOTOpble UMeroTcsl B Tabnuue «llepnomuueckas
cucteMa XuMu4eckux smeMenToB [[. 1. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMUMUYECKUX JJIEMEHTOB (COCTaB W 3apsija sjapa, oOIlee YHUCIO AJIEKTPOHOB M paclpelesieHue UX II0
AJIEKTPOHHBIM CJIOSIM);

— KJIACCU(UITUPOBATh XUMHYECKHE JIEMEHTHI, HCOPTraHMYECKHUE BEIIECTBA, XUMUICCKHIE peakiuu (10
YHCIIy U COCTABY YYacTBYIOIMX B PEAKLIUU BEUIECTB, 110 TEMJIOBOMY 3P (DEKTY);

— XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB pa3JIMYHBIX KJIACCOB,
MIOJTBEPIK 1asi OMTMCAHUE TTPUMEPaAMU MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

— IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3JIMUHBIX YCIOBHSIX;

— BBIYHUCIIATh OTHOCHUTEIBHYIO MOJIEKYISIPHYI0O U MOJSIPHYIO MacChl BELIECTB, MAaCCOBYIO JOJIIO
XMUMHMUYECKOTO DJIEMEHTa MO (QOopMyle COEIMHEHHUS, MACCOBYIO JIOJII0 BELIECTBA B PacTBOpE, IMPOBOAUTH
pacy€Thl M0 YPaBHEHUIO XUMHYECKOM PEaKInu;

— PUMEHITh OCHOBHBIE OIEpaIlii MBICIUTEIHLHON NEATeTbHOCTH — aHalM3 W CHUHTE3, CPaBHEHHUE,
00001IeHNEe, CHCTEeMAaTHU3aIMI0, KIacCU(UKAIUIO, BBISBICHUE MNPUUYWHHO-CICJACTBEHHBIX CBSI3€H — IS
M3y4YEHUsI CBOWCTB BEIIECTB W XUMHUYECKHX PEAKIUH, €eCTECTBEHHO-HAyYHBIE METOJbI TIO3HAHUS —
HaOIOICHUE, U3MEpPEHNEe, MOICITMPOBAHUE, IKCIIEPUMEHT (peaTbHbIN U MBICIICHHBIH);

— cJIe10BaTh MpaBUiIaM MOJb30BaHUI XUMHUYECKOU MTOCY 101 1 1ab0paTopHBIM 000PYI0BaHUEM, A TAKKE
MpaBuiIaM OOpalleHusi ¢ BEHIECTBAMH B COOTBETCTBHM C MHCTPYKLHSMH IO BBITOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OTBITOB IO TIOJYYEHUIO W COOMPaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHUCIOPOIA),
MIPUTOTOBJICHUIO PACTBOPOB C OMpPENEIEHHON MacCOBOM J0JIel pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH U
MPOBOJUTh XUMHUYECKHE SKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIbIO
WHIUKATOPOB (JIakmMyc, (heHoadTaIenH, METHIOPAHK U IPYTHE).

K xonmy oOyuenus xumun B 9 kJjiacce Ha 6a30BOM ypoBHE Yy oOydaroniuxcst 0yayT chopMUpOBaHbBI
CIICAYIOIINE IPEIMETHBIC YMEHHUS:

— PacKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX TMOHATUI: XUMUYECKHIA 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHUOH, aHWOH, TIPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, BAJIGHTHOCTh, IEKTPOOTPHUIIATEIILHOCTh, CTETICHD
OKHCIICHHSI, XAMUYECKasi PEaKIus, XAMHUYECKAsl CBSI3b, TEIUIOBOU dPQEKT PeaKInu, MOJIb, MOJISIPHBIH 00BEM,
pacTBOp, SICKTPOJUTHI, HEIIEKTPOJUTHI, JICKTPOIUTHUYECKAS TUCCOIMAINS, PEaKIMM HOHHOTO OOMEHa,
KaTaJln3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE PEAKIMH, OKUCIUTEIHHO-
BOCCTAHOBHTEJIBHBIC PEAKIMH, OKUCIUTEIh, BOCCTAHOBUTEb, OKUCIICHUE U BOCCTAHOBJICHUE, aJNIOTPOIIHS,
aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJCHTHAs, MOHHAs, METAJUITMUYECKAs), KPUCTAIMYECKash PEIETKa,
KOPPO3Hs METAJUIOB, CILIaBbI, CKOPOCTh XUMUYECKOH pEaKIiHu, MpeeibHO gomyctumas konueHtparms [TJIK
BEIICCTBA;

— WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX TOHSATUN M NMPUMEHSATH 3TU TOHATHUS TPU
OINHMCAHWH BEIICCTB U UX MPEBPAIICHUIA,

— MCTIOJIb30BaTh XHUMHYECKYI0 CHMBOJHKY JUIsl COCTaBleHHs (OpMyNn BEUIECTB W YpaBHEHH
XUMHUYECKUX PEaKIIUii;

— OTIPEIENSITh BaJICHTHOCTh U CTETICHb OKUCIICHHSI XUMUUYECKUX JIEMEHTOB B COSMHEHUAX PA3TUIHOTO
COCTaBa, MPUHAJUICKHOCTD BEIIECTB K OMPENIEIEHHOMY KIIACCy COeIMHEHUN 1o (hopMynam, BU XUMUUECKOH
CBsI3M (KOBAJICHTHAS, MOHHASI, METAJUTMUECKasl) B HEOPTaHMUECKUX COSTMHEHUSX, 3apsi/l MOHA TI0 XUMHUYECKOU
dbopmMyre, xapakTep cpeabl B BOAHBIX PACTBOPAX HEOPTaHWYECKHX COETUHEHHH, THUI KPUCTALTHYECKON
PEMIETKH KOHKPETHOTO BEIeCTBA;

— packpbiBath cMbIci [lepuonndeckoro 3akona JI. 1. MenaeneeBa u JeMOHCTPUPOBATH €r0 MOHUMAHUE:
OTHCHIBATh M XapaKTepu3oBaTh TaOnuuHyto ¢opmy llepmoanyeckoil cUCTEMBl XMMHUYECKUX DJIEMEHTOB:
pasnuyath MOHATHS «rJiaBHas nonarpymnmna (A-rpymnma)» u «mobouyHas noarpymma (b-rpynma)», mansie u
OO0JbIINE IEPUOBI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IEPHOIMYECKON TabIuIle, C YUCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHS aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB W 3apsija sjpa, oOIee 4YHcio
AJIEKTPOHOB H PACIIPEICTICHHIE HX IO IIEKTPOHHBIM CJIOSIM ), OOBSICHITH 00III1E 3aKOHOMEPHOCTH B U3MEHEHHUH



CBOJCTB 2JIEMEHTOB U UX COEIMHEHUM B IIpe/ieax MaJIbIX IEPUO/IOB U IVIABHBIX OATPYII ¢ Y4ETOM CTPOEHUS
UX aTOMOB;

— KJIaccu(UIMPOBaTh XMMUYECKHE IEMEHTHI, HEOPraHNYEeCKUE BEIIEeCTBA, XMMUYECKHE Peakuuu (Io
YHUCIy U COCTAaBY yYacTBYIOUIMX B PEAKLUU BELIECTB, MO TEIIOBOMY 3P (dEeKTy, M0 M3MEHEHHUIO CTETeHEH
OKHCJIEHUS XUMHUYECKUX 3JIEMEHTOB);

— XapaKTepU30BaTh (OMHCHIBATD) OOIIHE U CTICU(PUIECKIE XUMUYECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEIIECTB, MOATBEPXkKIasi ONMMCAHUE MPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX YPaBHEHMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUM;

— COCTABJISITh YPABHEHUS SJIEKTPOJMTUYECKON AHUCCOLMALMU KHUCIOT, IIeJIoued U CcoJied, MOJHbIE U
COKpAallEHHbIE YpPAaBHEHMsI peakUuid HOHHOTO OOMEHa, YypaBHEHHUS peaklUui, MOATBEPKIAIOIINX
CYLIECTBOBaHUE FEHETUUECKOM CBSA3U MEX/1y BEILIECTBAMU PA3JIMUHBIX KJIaCcCOB;

— pacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM COCTAaBJICHUS
AJIEKTPOHHOTO ajlaHCca 3TUX peaKLnid;

— IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXXHOCTH IMPOTEKAHUS
XMUMHMUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

— BBIYHCIIATh OTHOCHUTEJBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XMUMHMUYECKOTO DJIEMEHTa Mo (QOpMyle COEIMHEHUS, MACCOBYIO JIOJII0O BELIECTBA B PacTBOpE, IMPOBOAUTH
pacuéTel 10 ypaBHEHUIO XUMUYECKON peakluu;

— co0OMI0IaTh MpaBUJiIa MOJIb30BaHUS XMMUUECKOH MOCyI0HM 1 1a00paTOpHBIM 000pYJOBaHUEM, a TAKXKe
MpaBuiia OOpalieHus] ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLUHUSMH 1O BBINOJHEHUIO JAOOPaTOPHBIX
XMMHMUYECKUX OTBITOB IO MOJIYYEHHIO U COOMpaHHIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOro ra3a);

— IPOBOJUTH PEAKIUH, MOATBEPKIAIONINE KAaUECTBEHHBII COCTaB pa3IMYHbIX BEIIECTB: PACIIO3HABATH
OTBITHBIM ITyTEM XJIOpUMI-, OPOMHUJI-, HOAUN-, KapOoHAT-, docdat-, CUIUKAT-, CyIb(ar-, THIAPOKCHU]I-UOHBI,
KaTHOHBI AMMOHUS M MIOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOJHBIX PaCTBOPAaX HEOPTaHUYECKUX
BEILECTB;

— IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEILHOW IEATEIPHOCTH — aHAJIU3 M CUHTE3, CPAaBHEHHE,
0000I11IeHHe, CUCTEMATU3ALUIO, BBISBICHUE NPUYMHHO-CICIACTBEHHBIX CBA3€H — U1 U3y4CHMs CBOMCTB
BEIIECTB M XMMMUYECKUX pPEaKIHil, eCTECTBEHHO-HAY4YHble€ METO/bl MO3HAHUS — HAOIIOJCHUE, U3MEPEHHUE,
MOJIETUPOBAHUE, IKCIIEPUMEHT (pealibHbII 1 MBICIICHHBIH).



TEMATHYECKOE IIVTAHUPOBAHUE

8 KJIACC
Ne HanmenoBanue pa3ziesnnoB U TeM IPpOrpaMMBbl KonmuectBo yacos OnekTpoHHbIE (I(POBEIE)
/o Bcero KonTponsHsle [IpakTiueckne o0pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
Paznea 1. llepBonayajibHble XUHMHYECKHE TIOHSITUS
1.1 XuMust — Ba)kHast 00J1aCTh €CTECTBO3HAHUS U TIPAKTUYECKOM AESTENbHOCTH 5 2 bubanoreka [JOK
YeJIoBeKa https://m.edsoo.ru/7f41837¢

1.2 BemecTBa u XUMHUYECKHE peaKIIUU 15 1 Bubmmoreka [TOK
https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 20

Paznen 2. BaxHeiinme npeacTaBuTe/1d HEOPraHUYeCKHUX BelIECTB

2.1 Bosnyx. Kucnopoa. ITonsitie 06 okcnaax 6 bubaunorexa [JOK
https://m.edsoo.ru/7f41837c

22 Bonopon. Ilonstre o Kucnorax u comisix 8 1 bubanorexa [JOK
https://m.edsoo.ru/7f41837c

2.3 Bona. Pacteopsl. [ToHsiTHe 00 OCHOBaHUAX 5 1 1 bubmauoreka [IOK
https://m.edsoo.ru/7f41837c

24 OCHOBHBIE KJIACCHI HEOPTAHWYECKUX COSTUHEHNN 11 1 1 bubnuorexa LIOK
https://m.edsoo.ru/7f41837c

HWroro no pazzery 30

Pazpnen 3. Hepnonw{ecxnﬁ 3aKOH U Hepnozmqeucaﬂ CUCTEMA XUMHYCCKHUX 3JI€EME
BOCCTAHOBUTECJ/IBHBLIC PCAKIIMHA

HTOB ]_I. N. Menaeneena. CTpoelme aToMOB. XMMHYeCKas CBsA3b. OKHUCJIUTeJIbHO-

3.1 [lepronuueckuii 3akoH u Ilepronnyeckas cucreMa XUMHUYECKUX AJIEMEHTOB 7 bubauorexa [JOK
J1. . MenpneneeBa. CtpoeHue aroma https://m.edsoo.ru/7f41837c
3.2 Xumnueckast cB3b. OKHCIUTENTFHO-BOCCTAHOBUTEIBHBIC PEAKINN 8 2 bubanoreka [JOK
https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 15 bubnunorexa I[JOK
https://m.edsoo.ru/7f41837¢c
Pe3sepBHOE Bpemst 3 bubnunoreka I[JOK
https://m.edsoo.ru/7f41837¢c
OBIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 5
9 KVIACC
Ne HamvmeHoBaHme pa3ienoB u TEM MPOrpaMMBbl KommgectBo gacoB OnexTpoHHBIE (IH(POBBIE) 00pa30BATEIHHEIC
wn Bcero KouTponbHble IIpakTrueckue pecypcesl
paboThI paboThI
Paspgea 1. BemiecTBo M XUMHYEeCKHE peaKUMHU
1.1 [ToBTOpeHue n yriyOneHne 3HAHNI OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca 5 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKAX PEAKITHN 4 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
1.3 DJEeKTpOIUTHYECKAst AUCCONMAINS. XUMHYECKHE PEAKIH B PaCTBOpax 8 1 1 Bbubamnoreka [TOK

https://m.edsoo.ru/7f41a636




Hroro

0 pas3jeny |

17

Paszgen 2. HemeTaliibl M MX CoeTHHEHHS

2.1 OOmas XxapaKTepuCTHKa XUMHIECKUX 3JieMeHToB VIIA-rpymnmsl. 4 1 bubnnoreka [JOK
lamoreHsr https://m.edsoo.ru/7f41a636
2.2 OOmrast XxapaKTepUCTUKA XUMUICCKUX 31eMeHTOB VIA-rpymmsl. Cepa u eé 6 bubmmoreka [TOK
COCJIMHCHUS https://m.edsoo.ru/7f41a636
2.3 OOmrast XxapaKTepUCTUKA XUMUICCKUX 3IIEMEHTOB VA-TpYIIEL. A30T, 7 1 bubmmoreka [TOK
(dbochop 1 X COeTUHECHUS https://m.edsoo.ru/7f41a636
2.4 OOmrast XxapaKTepUCTUKA XUMUYICCKHX 3JIeMeHTOB [VA-rpymnmsl. Yriiepon 8 1 2 bubmmoreka [TOK
Y KPEMHUH U MX COCANHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25
Paznen 3. MeTauibl M UX COeANHEHUS
3.1 OOmrre CBOWCTBA METAJIJIOB 4 bubmuoreka [TOK
https://m.edsoo.ru/7f41a636
3.2 Bakneiiime MeTamibl U UX COSTUHEHUS 16 1 2 Bbubaunoreka [JOK
https://m.edsoo.ru/7f41a636
HToro no pazneny 20
Paznes 4. Xumus v okpy:kawumas cpeaa
4.1 BemiecTBa 1 MaTepuabl B )KU3HU YeJIOBEKa 3 bubmuoreka [IOK
https://m.edsoo.ru/7f41a636
HWroro no pazzgeny 3
PesepBHOe Bpemst 3 bubnunorexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7
MHNOYPOYHOE IVIAHUPOBAHHUE
8 KUIIACC
Ne Tema ypoka KonugectBo yacoB Hata DNeKTpOoHHbIE IU(PPOBHIE
/n Bcero Kontponsusie [Mpaktiueckue U3Yy4EHHS 00pa3oBaTeNbHbIC PECYPChI
paboThl paboThI
1 [Ipenmer xumuu. Porb xuMuu B JKU3HH deloBeka. Tema u BemecTBa 1 bubamnoreka [JOK
https://m.edsoo.ru/ff0d210c
2 IlonsaTHE O MeTONaX IMO3HAHUS B XUMHUH 1 bubamnorexa [JOK
https://m.edsoo.ru/ff0d227e
3 [paxrudeckas padora Ne 1 «IIpasmia paboTsI B 1a00paTopuu u 1 bubnuoreka [JOK
npuéMbl 00palleHus ¢ J1abOpaTOPHBIM 000PYIOBAHUEM)) https://m.edsoo.ru/ff0d23dc
4 Uucrrie BemecTBa U cMecH. CrIocoOb! pa3/ienieHust cMecei 1 Bbubmuoreka [JOK
https://m.edsoo.ru/ff0d26ca
5 [paxtrdeckas padora Ne 2 «Pa3nenenne cmeceli (Ha mpumepe 1 Bubmmorexa [IOK
OYHCTKH ITOBAPEHHOH COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIIBI 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE IIEMEHTHI. 3HAKU (CHMBOJIBI) XHMHUYECKUX HJIEMEHTOB 1 Bbubnmnoreka [TOK
https://m.edsoo.ru/ff0d2be8




8 IIpocTeie U crnoxHBIE BELIECTBA Bubmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUECHUE Bubmoreka [IOK
https://m.edsoo.ru/ff0d2d50

10 3aKoH MOCTOSHCTBA COCTaBa BeMIeCTB. XuUMHUIecKas (hopMyia. Bubmoreka [TOK
BasieHTHOCTh aTOMOB XMMHUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2eae

11 OtHocurenbHas aToMHasg Macca. OTHOCUTENIbHASI MOJIEKY IsIpHAs bubnmnorexa [JOK
Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10151 XUHMHYECKOT 0 JIEMEHTA B COCIMHEHHUH Bbubaunoreka [JOK
https://m.edsoo.ru/ff0d350c

13 KonngectBo BemectBa. Monbs. MonsipHas macca bubnunorexa [JOK
https://m.edsoo.ru/ff0d5230

14 dusnueckre U XUMUYECKHUE sIBICHUA. XUMHUUYEeCKas peaKius bubnunorexa [JOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3HaKu 1 ycI0BUS MPOTEKAHU XUMUYECKUX PeaKIuit bubnunorexa [JOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUsI MACChl BEIIECTB. XUMHUECKHIE YpaBHEHHUS bubmuoreka [IOK
https://m.edsoo.ru/ff0d3b88

17 BrrancneHns KoJIMuecTBa, MacChl BEIIECTBA MO YPaBHEHUSIM bubnuoteka IIOK
XUMHMYECKHUX peaKIui https://m.edsoo.ru/ff0d5708

18 Knaccugukarys XUMHISCKUX PEaKIyi (COSTUHCHHS, PA3IOKCHNUS, bubmuoreka [IOK
3aMeIeHus1, 0OMEHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — y4&HbIi-3HIMKIONEUCT. OO00IIEHNHE 1 bubaunoreka [JOK
CHUCTEMaTH3aIMs 3HAHUH https://m.edsoo.ru/ff0d40c4

20 Konrponbhas padora Nel o teme «BemiectBa 1 XuMuueckue bubnuoreka [JOK
peaKIym» https://m.edsoo.ru/ff0d4290

21 Bozayx — cmech ra3oB. CoctaB Bo3nyxa. Kucinopon — 31eMeHT u bubnuoreka IJOK
mpoctoe BemiectBo. O30H https://m.edsoo.ru/ff0d448e

22 Om3nuecKre 1 XUMHUIECKHE CBOMCTBA KUCIOpoIa (peaKnu bubamnoreka [JOK
okucieHus, ropenue). [lonsitue 06 okcumax https://m.edsoo.ru/ff0d4614

23 CrnocoObI MoTy4eHus: KUCI0poia B 1ab0paTopuu 1 bubnuoreka IJOK
MIPOMBITIIICHHOCTH. [IpuMeHeHne Kuciiopona https://m.edsoo.ru/ff0d497a

24 TemnoBoit 3¢ ekt XUMHUYECKOW pPeaKIuu, MOHITHE O bubnuoreka [JOK
TEPMOXUMHYECKOM YPaBHEHUH, 9K30- M SHAOTEPMHICCKUX PEAKIHIX https://m.edsoo.ru/ff0d4790

25 TorumuBo (HedTh, yroib U MeTaH). 3arpsisHEHHE BO3/yXa, CIIOCOOBI bubnuoreka [JOK
€ro MpeIOTBPAICHHUS https://m.edsoo.ru/ff0d4c4a

26 [Ipaxrudeckas padora Ne 3 mo Teme «[lomydueHne u coOupanme bubnuoreka [JOK
KHCJIOPO/Ia, U3YICHHE €0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2

27 Bomopon — snemeHT u mpocToe BemecTBo. HaxoxaeHne B mpupoe Bbubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

28 Om3nyuecKre 1 XUMHUIECKUE CBOMCTBA Bomopoaa. [Ipumenenne Bbubmuoreka [JOK
BOJIOpOIA https://m.edsoo.ru/ff0d4dd0

29 ITonsiTHE O KUCIOTaX U COMAX Bubmmoreka [IOK

https://m.edsoo.ru/ff0d50d2




30 CriocoOBI TOTy4YeHHsT BOIOPO/Ia B TaOOpaTOpUA Bubmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
31 [paktrueckas padora Ne 4 o Teme «Ilomyduenue n cooupanne Bbubnmnoreka [TOK
BOJIOPOJIA, M3YUCHHE €r0 CBOHCTBY» https://m.edsoo.ru/ff0d4f42
32 MornsipHbIii 00BEM Ta30B. 3akOH ABOraipo bubnmnoreka [JOK
https://m.edsoo.ru/ff0d542e
33 Brrunciienus 00bEMa, KOIMYIECTBA BEIIECTBA T'a3a IO €r0 U3BECTHOMY Bubmoreka [TOK
KOJIMYECTBY BEIIECTBA MM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Beruncienust 00bEMOB Ta30B 110 YpaBHEHUIO PEaKIUK Ha OCHOBE bubnmnoreka [JOK
3aKOHa 00BEMHBIX OTHOIICHHUH Ta30B https://m.edsoo.ru/ff0d5708
35 duznyeckre U XUMUYECKHUE CBOMCTBA BOJIbI Bbubmuoreka [TOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [ToHsATHE 00 UHIUKATOPAX Bbubmuoreka [TOK
https://m.edsoo.ru/ff0d59e2
37 Boga xak pactBopurens. HachllieHHbIe 1 HEHACHIIIIEHHBIE PACTBOPHI. Bubmuoreka [IOK
MaccoBas 70514 BellecTBa B pacTBOpe https://m.edsoo.ru/ff0d5b40
38 [Mpaktuueckas padora Ne 5 o reme «I[IpuUroToBieHue pacTBOPoOB ¢ bubmuoreka [IOK
onpeenéHHON MaccoBOH J10J1eil pacTBOPEHHOTO BEIIECTBAY» https://m.edsoo.ru/ff0d5eba
39 KonrponbHas padora Ne2 o teme «Kucnopon. Bogopoza. Bomay bubmuoreka [IOK
https://m.edsoo.ru/ff0d6342
40 Oxcuapl: cocTaB, Kiaccu(UKalus, HOMEHKIATypa bubmuoreka [IOK
https://m.edsoo.ru/ff0d664e
41 [Hony4yeHne 1 XUMHYECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U bubnuoreka I[JOK
aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoOBaHUs: COCTaB, Klaccu(uKalysi, HOMEHKIATypa bubnuoreka [JOK
https://m.edsoo.ru/ff0d67ca
43 [lony4yeHne u XUMHYECKHE CBOWCTBA OCHOBAHHI bubnuoreka IJOK
https://m.edsoo.ru/ff0d67ca
44 Kucnortsl: cocras, knaccudukaliys, HOMEHKIATypa bubnuoreka IJOK
https://m.edsoo.ru/ffOdfee2
45 [lony4yeHne u XUMHYECKHE CBOWCTBA KHCIOT bubnuoreka IJOK
https://m.edsoo.ru/ff0dfee2
46 Comnu (cpennre): HOMEHKIIATYpa, CIOCOOBI MOTYdEHHS, XHMIICCKHE bubnuoreka [JOK
CBOMCTBa https://m.edsoo.ru/00ad9474
47 [IpakTudeckas padora Ne 6. Pemenne 3KcriepuMeHTaIbHBIX 33129 10 bubnuoreka [JOK
TeMe «OCHOBHBIE KJIACCHI HEOPTAHUIECKUX COCTUHEHUI https://m.edsoo.ru/00ad9b7¢c
48 I'eneTrueckas cBA3b MEXIY KJIacCaMi HEOPTAaHUUECKUX COCTUHECHUI bubamnorexa [JOK
https://m.edsoo.ru/00ad9a50
49 O000111eHNE U CUCTEMATHA3ALIMS 3HAHUA Bbubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
50 Kontponsaas padora Ne3 mo teme "OCHOBHBIE KIacCHI Bubmmoreka [IOK
HEOPTraHMYECKUX COeTNHEHNN" https://m.edsoo.ru/00ad9ela
51 [epBbIe MOMBITKY KiIacCH(pUKAIN XUMHIECKNX dieMeHTOB. [lonsaTue Bbubanoreka [JOK

O Ipynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa




TpEX NEePHOAOB

52 ITepnoanuecknii 3akon u [leproanueckas cucteMa XUMHYECKUX 1 Bubmoreka [IOK
snemeHnToB J[. . MenneneeBa https://m.edsoo.ru/00ada52c
53 [Tepuonapl, rpymnbl, TOATPYIIIHI 1 Bubmoreka [IOK
https://m.edsoo.ru/00adas52c
54 Crpoenue atomoB. CocTaB aTOMHBIX siziep. M30Torbt 1 Bubmoreka [TOK
https://m.edsoo.ru/00ada342
55 CTpocHHE 3JIEKTPOHHBIX 000I0YEK ATOMOB 3JICMEHTOB 1 Bubmoreka [TOK
Ilepuomuueckoii cucremsl /. . Menneneena https://m.edsoo.ru/00adabbc
56 XapakTepucTUKa XUMUYECKOI0 JIEMEHTA TI0 €0 TOJI0XKEHHUIO B 1 Bubmoreka [TOK
[epuomuueckoii cucreme J. V1. MenzaeneeBa https://m.edsoo.ru/00ada824
57 3Hauenue [lepuonnueckoro 3akoHa sl pa3BUTHsI HAYKU U MPAKTUKH. 1 Bbubmuoreka [TOK
J. . MenneneeB — yué€HbIH, eAaror ¥ rpaxJaaHuH https://m.edsoo.ru/00ada96e
58 Pe3epeHbIil ypok. O000IICHHE U CHCTEMATH3AIUS 3HAHUH / 1 1 Bbubmuoreka [TOK
Bcepoccwuiickas npoBepouHasi pabora https://m.edsoo.ru/00adb33c
59 Konrtpombnas padora Ne4 o teme «CTpoeHre aToMa. XUMUAIECKast 1 1 Bubmuoreka [IOK
cBs3by / Beepoccuiickast mpoBepouHasi padora https://m.edsoo.ru/00adb486
60 DNEeKTPOOTPUIIATENILHOCTh ATOMOB XUMHUYECKHUX AJIEMEHTOB 1 bubmuoreka [IOK
https://m.edsoo.ru/00adaab8
61 HNonnas xuMudeckas CBsI3b 1 bubnuoteka IIOK
https://m.edsoo.ru/00adac34
62 KoBaneHTHas nonspHas XUMHYECKas CBSA3b 1 bubnuoreka LIOK
https://m.edsoo.ru/00adaab8
63 KoBanenTtHas HemonsipHas XUMHUYECKas CBSA3b 1 bubnuoreka I[JOK
https://m.edsoo.ru/00adaab8
64 CTteneHb OKUCICHUS 1 bubaunoreka [JOK
https://m.edsoo.ru/00adae28
65 OKHUCTUTETHHO-BOCCTAHOBUTEIBHbIE PEAKIIUU 1 bubnuoreka IJOK
https://m.edsoo.ru/00adb076
66 OKHCIIMTENIN U BOCCTAHOBUTEIU 1 bubamnoreka [JOK
https://m.edsoo.ru/00adb076
67 PesepBHblil ypok. O000IICHUE U CUCTEMATU3AIMS 3HAHUI 110 TeMe 1 bubnuoreka IJOK
«Ctpoenne aroMa. X¥UMHUIECKas CBSI3bY https://m.edsoo.ru/00ad9cb2
68 PezepHsIil ypok. O000IIEHNE U CHCTEeMATH3aINs 3HAHII 1 bubamnorexa [JOK
https://m.edsoo.ru/ff0d61c6
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9 KIIACC
No Tema ypoka KommgectBo gacoB Hata DNeKTpOHHBIE III(POBHIE
/o Bceero | KonTponbHbie IIpakTryeckue H3Yy4EHHUs 00pa3oBaTEeNBHBIE PECYPCHI
paboThI paboThI
1 [epruomudaeckuii 3akoH. [leprogndaeckas cucreMa XHMHUIECKHAX JIEMEHTOB 1 Bbubmunoreka [JOK
J1. 1. MenneneeBa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XHMHYECKUX JIEMEHTOB TIEPBBIX 1 Bubmmoreka [IOK

https://m.edsoo.ru/00adb6b6




3 Knaccuukarust 1 HOMEHKIIATypa HEOPTaHIMYECKUX BEIICCTB Bubmoreka [TOK
https://m.edsoo.ru/00adb7e2
4 Bus! XuMudeckoi CBSA3M U TUIBI KPUCTAIIIMUECKUX PEIIETOK Bbubnmnoreka [TOK
https://m.edsoo.ru/00adbac6
5 Konrponbnas padora Nel no teme «IloBTopeHue u yriryoieHre 3HaHUHA
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiaccay
6 Knaccudukarusi XAMHYECKUX PEaKIUi MO Pa3InIHBIM MPH3HAKaM Bubmoreka [TOK
https://m.edsoo.ru/00adbcb0
7 [TonsiTrie 0 ckopocT XUMHUUECKOH peakiuu. [ToHATHE 0 TOMOT€HHBIX U Bubmoreka [TOK
TeTepOreHHBIX PEaKIUIX https://m.edsoo.ru/00adbe9a
8 [NonsiTne 0 XMMU4YECKOM paBHOBeCHH. DaKTOPHI, BIMSIOIINE HA CKOPOCTh bubaunoreka [JOK
XUMMYECKOHN peakiMu U MOJI0KEHHE XMMHYECKOT0 pAaBHOBECHS https://m.edsoo.ru/00adc28c
9 OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKITT Bubmuoreka [TOK
https://m.edsoo.ru/00adcade
10 Teopus snexTponuTHyecko aucconuarmu. CUIbHBIC U c1a0bie Bubmuoreka [TOK
DJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHUS peakuuii bubnunoreka LIOK
https://m.edsoo.ru/00add448
12 XUMHUYECKUE CBOMCTBA KHCIOT U OCHOBAHHH B CBETE TPEJICTABIICHUI 00 bubnuorexa LIOK
DJIEKTPOIUTUIECKON JUCCOITUAITUT https://m.edsoo.ru/00add5d8
13 XUMHYECKUE CBOMCTBA COJIEH B CBETE MPEACTABIICHUI 00 bubnuorexa LIOK
AIEKTPOIIMTHUECKON JUCCOIUAIIH https://m.edsoo.ru/00add8b2
14 [TonsiTHE O TUApONH3E COIeH bubnuoreka IJOK
https://m.edsoo.ru/00add9d4
15 O060011IeHEe U CHCTEMATH3AINS 3HAHMIH bubaunoreka [JOK
https://m.edsoo.ru/00addd12
16 [pakruueckas padora Ne 1. «PerieHne skCriepuMEHTAIbHBIX 33121 bubnunoreka I[JOK
https://m.edsoo.ru/00addbfa
17 Kontponbhas padora Ne2 1o teme «IEKTPOIUTHYECKAS AUCCOLUALIHS. bubanoreka [JOK
XUMHUECKHE PEaKIMH B pACTBOPAX» https://m.edsoo.ru/00addecO
18 OO01as xapaKTepUCTHKa TaJIOreHOB. XMMHUUECKHAE CBOWCTBA HA IPUMeEpe bubnunoreka I[JOK
XJiopa https://m.edsoo.ru/00addfe2
19 XiopoBonopoa. CosstHasi KHCIIOTa, XMMHUYECKHE CBOWCTBA, TOMy4ICHHE, bubnuoreka [JOK
MIpUMEHEHHE https://m.edsoo.ru/00ade104
20 [paxtrdeckas padora Ne 2 mo Teme «[lomydenne CONSTHON KUCIOTEHI, bubnuoreka [JOK
n3ydeHue e€ CBOMCTB» https://m.edsoo.ru/00ade348
21 Boluriciienus 1o ypaBHEHUSIM XUMUYECKUX PEAKLNM, €CIIM OJIUH U3 bubamnorexa [JOK
peareHToB JaH B M30BITKE https://m.edsoo.ru/00ade488
22 OOm1ast XxapaKTepUCTHKA dIIeMeHTOB VIA-Tpymmbt Bubmmoreka [IOK
https://m.edsoo.ru/00ade64a
23 AdmnmorponHbie MonuuKamu cepbl. HaxoxaeHune cepsl U e€ coennHeHUH Bbubmunoreka [JOK
B Ipupoje. XNMHIECKAE CBOHCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBomopos, cTpoeHue, PU3MIECKHe 1 XUMUIECKIE CBOMCTBA Bubmmoreka [IOK

https://m.edsoo.ru/00ade802




25 Oxcunet cepbl. CepHast KHCIOTa, GU3NICSCKUC U XUMUICSCKUE CBOMCTBA, Bubmoreka [TOK
IIPUMEHEHNE https://m.edsoo.ru/00adea28
26 XuMHYeCKne peakiyy, JIeKallie B OCHOBE IPOMBIIIJIEHHOTO CIIoco0a Bbubnmnoreka [TOK
MOTY4YEHHUsI CEPHON KUCIOTBL. XUMHUECKOE 3arpsi3HEHHE OKpYXKaroIel https://m.edsoo.ru/00adec8a
Cpesibl COeIMHEHUSIMU CEPBI
27 Beruncnenyie MaccoBoO J0JIM BEIXOZA MPOAYKTA PEaKIMH bubnmnoreka [JOK
https://m.edsoo.ru/00adec8a
28 OOmrast XxapaKTEpUCTUKA DIIEMEHTOB V A-Tpymnbl. A30T, pacpoCcTpaHCHUE Bubmoreka [TOK
B NpUpoJe, GU3HMIEeCKUe U XUMHIECKHE CBOICTBA https://m.edsoo.ru/00adeeab
29 AMMUaK, ero GU3NICCKUE U XUMUIECKUE CBOIMCTBA, TIOTy4CHUE U Bbubaunoreka [JOK
IIpUMEHEHHE https://m.edsoo.ru/00adf004
30 IpakTryeckas padora Ne 3 o Teme «[lomydeHre aMMuaka, H3y4eHUE ero Bubmuoreka [TOK
CBOWCTBY https://m.edsoo.ru/00adf180
31 A3OTHas KUCIIOTa, € (PU3NICCKUE M XUMHYCCKHUES CBONCTBA bubaunoreka [JOK
https://m.edsoo.ru/00adf306
32 Vcrionb30BaHHE HUTPATOB M COJIEH aMMOHUS B Ka4eCTBE MUHEPAIBHBIX bubnuorexa [TOK
yao0peHnii. XMMHUYecKoe 3arpsi3HEHHE OKPYXKArOIIEeH Cpelibl https://m.edsoo.ru/00adf518
COE/IMHEHUSIMH a30Ta
33 docdop. Oxcun pochopa (V) u hochopras kuciaora, pusrdeckre u bubmuoreka [IOK
XMMHUUYECKHE CBOWCTBA, NOJIyYEHHUE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YA0OPESHUIA. bubmuoreka [IOK
3arpsi3HeHue NpUPOHOIL cpesibl hocharamu https://m.edsoo.ru/00adfc20
35 Yriepon, pacripocTpaHeHUe B IPUPOAE, PU3NIECKUE U XMMUYECKHE bubnuoreka I[JOK
CBOWCTBA https://m.edsoo.ru/00adfd9c
36 Oxcuapl yriepona, ux GU3MYecKue 1 XUMUIECKHe CBOMCTBA. bubnuoreka IJOK
Dkosoruyeckue npoodiieMbl, CBsi3aHHbIE ¢ OKcuioM yriaepoza (1V) https://m.edsoo.ru/00adfebe
37 VYronbHas KACI0Ta B €€ CONMHu bubanoreka [JOK
https://m.edsoo.ru/00ae006¢c
38 [pakruueckas padora Ne 4 o Teme "TlonmydeHue yrieKUciIoro rasa. bubnunoreka I[JOK
KauecTBenHas peakiysi Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 [epBoHauaNbHBIE MOHITHS 00 OPTAaHUYECKUX BEILECTBAX KaK O bubnuoreka I[JOK
COEIMHEHUSIX yriiepoaa https://m.edsoo.ru/00ae054e
40 Kpewmnnii u ero coennHeHns bubarnorexa [JOK
https://m.edsoo.ru/00ae080a
41 [paxTrdeckas padora Ne 5. Pemenne 3KcriepuMEHTaIbHBIX 3319 10 TeEMe bubnuoreka I[JOK
«Baxnelimme HeMeTaIbl 1 UX COSTUHEHUSDY https://m.edsoo.ru/00ae0bf2
42 Kontponsras padora Ne3 mo teme «BakHeire HEMETaUTBI U HX bubnuoreka I[JOK
COETUHEHNSY https://m.edsoo.ru/00ae0el8
43 OO0m1as xapaKTepUCTUKA XUMAYIECKHAX SJIEMEHTOB — METaJIIOB. Bubmmoreka [IOK
Merannmndeckast CBSI3b U METAIDITHYECKass KPUCTALTNYECKas PeIIETKa. https://m.edsoo.ru/00ae103e
Pu3nyecKre CBONCTBA METAIIIOB
44 XuMU4ecKre CBOHCTBAa METAIUIOB. DIIEKTPOXUMIUECKHINA PSIIT HATIPSDKECHIHA Bubmmoreka [IOK

METaJIJIOB

https://m.edsoo.ru/00ael 156




45 Oo6mmwe ciocoOs! oy4eHus MerawioB. CroiaBel. BeraucieHus mo Bubmoreka [TOK
YpaBHEHMAM XMMHUYECKUX PEAKLIUN, €CIU OJTUH U3 PEATEHTOB COJEPKUT https://m.edsoo.ru/00ael 156
TIPUMECH

46 ITonsiTHe O KOPPO3UHN METAILIOB Bubmoreka [IOK

https://m.edsoo.ru/00ae1278

47 Ilenounsie MeTaIIbI Bubmoreka [TOK

https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ TUAPOKCHUIIBI HATPUSI U KaJIUs Bubmoreka [TOK

https://m.edsoo.ru/00ae14b2

49 [llenoyHO3eMeNbHBIE METAIIIIBI — KAJIBLIMK U MarHui Bubmoreka [TOK

https://m.edsoo.ru/00aelSe8

50 Baxueiive coeuHeHusT KaabIus Bubmuoreka [TOK

https://m.edsoo.ru/00aelSe8

51 O0001ICHNE M CUCTEMaTH3aIHsl 3HAHUI

52 JKécTtkocTh BOMBI U CIOCOOBI €€ YCTpaHEeHUs Bubmuoreka [TOK

https://m.edsoo.ru/00ae1886

53 [Mpaktuueckas padora Ne 6 o reme "XKECTKOCTH BOIBI U METOIBI €& bubmuoreka [IOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8

54 AmoMuHui bubmuoreka [IOK

https://m.edsoo.ru/00aelc64

55 AmMpoTepHbIC CBONCTBA OKCHIA U THAPOKCHIA bubmuoreka [IOK

https://m.edsoo.ru/00aelc64

56 Keneso bubaunoreka [JOK

https://m.edsoo.ru/00ae1d86

57 Oxcunel, ruapokcusl U conu xxenesa (I11) u xenesa (1ID) Bubmuoreka IIOK

https://m.edsoo.ru/00ae35e6

58 O0o0011IeHrEe U cUCTeMaTH3alMs 3HAHUH

59 [pakrrueckas padora Ne 7. PenieHue sKcriepUMEHTAIBHBIX 33124 110 TeMe bubnunoreka I[JOK
«Banelimme MeTaIuTBl M UX COETMHEHUS https://m.edsoo.ru/00ae3de8

60 Brruncrienns mo ypaBHEeHUAM XUMHYECKAX PEAKIUH, €CIH OJUH 13 bubnunoreka I[JOK
peareHTOB JIaH B U30BITKE WM CONEPIKUT ITpuMecH. Berumcinenus https://m.edsoo.ru/00ael1750
MacCOBOH JOJIM BBIXOZA MPOAYKTA PEAKIHU

61 O600mIeHne 1 cucTeMaTH3aIys 3HAHUH

62 Kontponsras padora Ne4 mo teme «BakHeIre MeTauIbl | X
COCIIITHEHHUS

63 BemiectBa n MaTepuabl B TOBCETHEBHON )KH3HH YEJIOBEKa bubarnorexa [JOK

https://m.edsoo.ru/00ae3f50

64 XuMHUYeCKOe 3arpsi3HEHNE OKPYKAIOIIEeH Cpebl Bubmmoreka [IOK

https://m.edsoo.ru/00ae4270

65 Pons XuMuM B pelIeHNH YKOIOTTIECKHUX TIPOOIIeM Bubmmoreka [IOK

https://m.edsoo.ru/00ae4270

66 PesepHsIil ypok. O000IIEHNE U CHCTEeMATH3aINs 3HAHII Bbubmunoreka [JOK

https://m.edsoo.ru/00ae0d0Oa




67 PesepHeIil ypok. O000IIEHIE U CHCTEMATH3aIU 3HAHUH 1 Bubmoreka [TOK
https://m.edsoo.ru/00adb33c
68 PesepHeIil ypok. O000IIECHIE U CHCTEMATH3aIU 3HAHUI 1 Bubmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI

8 KJIACC
Kon IIpoBepsieMmble peAMeTHbIE Pe3yJabTAThHI 0CBOEHUSI OCHOBHOM 00pa30BaTe/IbHOMH NPOrPaMMbl OCHOBHOT'O
NMpoBepPsIEMOro o01iero odpazoBanus
pe3yJbTara
1 [To Teme: «IlepBoHavaIbHBIE XUMHIECKHE TOHSITHSDY

1.1 pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKMX TIIOHSATHHA: aTroM, MOJEKyJa, XUMHYECKHH D3JEMEHT, IpOCTOe
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OHOPOIHAS M HEOJAHOPOAHAs), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHasI
U MOJIEKYJISIpHas Macca, KOJIMUECTBO BEIIeCTBA, MOJIb, MOJISIPHAs Macca, MaccoBast A0 XUMUYECKOT 0 37IEMEHTa
B COEJIMHEHUH, MOJISIPHBIA O0BEM, XUMHYECKas peakuus, KIacCU(PUKAIMs peakUid: peakuud COeIWHEHUS,
peaKIuy pa3jIoKeHus], peaKlvy 3aMeleHus], peaKlIui 00MEeHa, 3K30- U JHIOTEPMHUUECKHE PEAKIUH, TEIIOBOU
3¢ EeKT peakuyu, pacTBOp, MaccoBast JI0Jisl BellecTBa (TMPOLIEHTHAs! KOHIIEHTPAIHUs) B PACTBOPE

1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHSTHH M NPUMEHSTh 3TH TOHATHSA TPH ONMHCAHHH
BEILIECTB M UX MPEBpaIlleHUH

1.3 UCII0JIh30BaTh XUMUYECKYIO CHMBOJIMKY JJIsl COCTABJICHUsI ()OPMYJT BELIECTB ¥ YPABHEHUH XUMHYECKUX PEAKIMN

1.4 pacKpbIBaTh CMBICI 3aKOHOB COXpPaHEHHsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O
yueHHUsl, 3aKoHa ABOrajapo

1.5 OTPE/ICNSATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCJIMHEHHUSIX

1.6 KIaccu(UIIMPOBATh XUMHYECKUE peakiuuu (M0 YUCIY M COCTaBy YYacTBYIOIIMX B PEaKIWH BELIECTB, IO
TerioBoMy 3ddexTy)

1.7 BBIUHCIATE OTHOCUTEIBHYIO MOJICKYJIIPHYIO 1 MOJIIPHYIKO MAaCChl BEIICCTB

1.8 BBIYHCIISITh MACCOBYIO JIONIO XUMHUYECKOTO JIEMEHTa 10 opMylie CoeTMHEH S,

1.9 BBIYHCIISITh MAaCCOBYIO IOJIIO BEILLIECTBA B PACTBOPE

1.10 NPUMEHSTh eCTECTBEHHOHAyYHbIE METONbl IO3HAHHMS — HaOIIoJIeHHe, W3MEpPEeHHe, MOJCIHPOBaHNUE,
SKCHEPUMEHT (peasbHBIN 1 MBICTICHHBIN)

2 ITo Teme: «BaxHelue NpeacTaBUTENN HEOPTaHUYECKUX BELLIECTBY

2.1 PacKpbIBaTh CMbICI OCHOBHBIX XUMHUYECKUX MOHATHI: OKCH, KUCIIOTa, OCHOBAHUE, COJIb

2.2 onpenessTh NPHUHAUISKHOCTh BEIIECTB K onpenenéHHOMY KIaccy COeqUHEHUH 1o popMynam

2.3 Ki1accu(UIIMPOBATh HEOPraHMYECKUE BEIIECTBA

24 XapaKkTepu3oBaTh (OMUCHIBATH) OOLIME XMMHUYECKHE CBOWCTBA BEIIECCTB PA3JIMUHBIX KIIACCOB, MOATBEPIKIAs
OIMCaHNe IPUMepaMH MOJIEKYISIPHBIX YPaBHEHUIH COOTBETCTBYIOLIMX XMMUUECKUX PEAKLIUH

2.5 IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Ka4E€CTBEHHOI'O COCTaBa, BO3MOXXHOCTH IPOTEKAHUS
XMMHUYECKUX MPEBpPaIIeHUH B pa3IU4HbIX YCIOBUAX

2.6 CIIEZIOBaTh MpaBWJIaM IIOJB30BaHHUA XHMHUYECKOM MOCYNOHl M J1abopaTOpHBIM OOOpYHOBaHHUEM, a TaKkKe
npaBWiIaM OOpalleHHs C BEHIeCTBAMH B COOTBETCTBHHM C HHCTPYKLHUSAMHU IO BBIIOJHEHHIO J1aOOpaTOPHBIX
XUMHYECKUX OMNBITOB IO TONYYCHHI0O U COOMpaHMIO Tra3000pa3HBIX BeEMIECTB (BOAOpONAa U KHCIOPOAA),
MIPUTOTOBJIEHUIO PAaCTBOPOB C OMNPEINECIEHHONM MAaCCOBOM IOJEW PacTBOPEHHOIO BEILLECTBA, IUIAHUPOBATh U
IIPOBOAUTh XMMHUYECKHE IKCIIEPUMEHTHI II0 PACIO3HABAaHHMIO PACTBOPOB IIEJOYEH M KUCIOT C IIOMOLIBIO
WHIMKATOPOB (JTakMyc, peHo(Tanent, METHIOPAHK U JPYTue)

2.7 MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOH PEAKIIUU

3 ITo teme: «llepuonmueckuit 3akoH u Ilepuoanueckas cucrema xumudeckux snaemeHToB 1. . Menneneesa.
Crpoenne aToM0B. XuMHuUecKas CBsi3b. OKHUCINTEIHHO-BOCCTAHOBUTEIbHbIE PEAKIIMID)

3.1 pacKpbIBaTb CMBIC] OCHOBHBIX XUMHUYECKHX IOHSTHI: SOpO aTroma, 3JIEKTPOHHBIN CIOH aTroma, aTOMHas
opOWTanp, pagdyc aromMa, XHUMHYECKas CBs3b, MOSIpPHAs W HEMOJSIPHAsT KOBAJICHTHAs  CBS3b,
JIEKTPOOTPULIATEIbHOCTD, HOHHAS CBSI3b, HOH, KATHOH, aHHOH, CTETICHb OKHCIICHHS

3.2 KJIaCCH(UITMPOBATH XUMUIECKUE TIEMEHTHI

33 OIMMCHIBATh M XapaKTepru3oBaTh TaOmmuHyo (opmy Ileprommyueckoil CHCTEMBl XHMHYECKHX DIIEMEHTOB:
pasnmuuaTh TMOHATHS «TTaBHas moarpymma (Arpymma)» U «mnobounas moarpymma (brpymma)», «Mmambie» u
«OO0JBIINE» TEPHOIBI

34 packpeiBaTh  cMbicn  Ilepuomnyeckoro 3axoHa [ .M. MenneneeBa: JI€MOHCTpUPOBATH  IOHUMAaHUE
MIEPUOINYECKOM 3aBUCHMOCTH CBOMCTB XMMHUYECKHX IEMEHTOB OT MX nosioxkeHus B [leproaudeckoil cucteMe

3.5 COOTHOCHTH 0003HAa4YCHUsI, KOTOpbIe UMEIOTC B Tabnmie «llepuommueckas cucreMa XMMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa» C 4YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz sipa, o0Iee YHCIIO MIISKTPOHOB U PaCIIPEICNICHHE UX 10 HJICKTPOHHBIM CIIOSIM)

3.6 OTPEENATH CTETIEHb OKHMCIICHHS 3JIEMEHTOB B OMHAPHBIX COSTMHEHHAX

3.7 OTPEAENATh BU XMMHUUECKOH CBsI3M (KOBAJCHTHAs M MIOHHAS) B HEOPTAaHMYECKUX COEIMHEHHIX




9 KJIACC

Kon IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM 00pa30BaTe/IbHOMH NPOrpaMMbl OCHOBHOT'O
NMpoBepPsieMOro 0011ero o0pasoBaHust
pe3yJbrara
1 ITo Teme: «BeniecTBo U XUMHUYECKasi peaKius»
1.1 pacKkpbeiBaTh CMBICI OCHOBHBIX XHUMHUYECKMX MOHATHM: pacTBOp, JJIEKTPOJIUTHI, HEIIEKTPOIUTHI,

QJICKTPOJIUTUYCCKAA JUCCONUalsA, PpEeakKuuu HWOHHOI'O 06M€Ha, KaTajin3aTtop, XHMHWYCCKOC PpPaBHOBECHC,
O6paTI/IMI>Ie u HeO6paTI/IMLIe peaKkuuu, OKHCJIMTCIIbBHOBOCCTAHOBUTECIIbHBIC ~ PCAKIINU, OKUCJINTCIIb,
BOCCTAaHOBUTCIIb, OKHCJICHUC U BOCCTAHOBJICHUC, AJU10TpOoInud, aM(i)OTepHOCTI), XUMHYCCKass  CBA3b
(KOBaJ'IeHTHaH, HWOHHAas, MeTaJ’IJ’II/I‘-IeCKaf{), KPUCTAJIIIMYCCKAsA peméTKa, CIIaBbI, CKOPOCTb XHMUYECKOM PpCaKunn

1.2 WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUECKHX MOHATUH M IMPUMEHATh 3TU MOHATHS MPU ONMMCAHUU
BELIECTB M UX MPEBpaIeHU

1.3 COCTABJIATh YPAaBHEHMS DJIEKTPOIUTHUECKON TUCCOLUAIMN KUCIIOT, IEJIoYei U coeil, MOIHbIe U COKpaIlEHHbIE
ypaBHEHHMs peakMii FOHHOTO OOMeHa

1.4 PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPECTBOM COCTaBICHUS 3JIEKTPOHHOIO
OajaHca 9THX peakIui

1.5 NPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOH peakiuu

2 ITo Temam: «HeMmeTannsl ¥ ux coeiMHEeHUs» U «MeTasIbl U UX COSTMHEHUSD)

2.1 XapaKTepru30BaTh (OMUCHIBATh) O0IIHE U CrielU(PUIECKIEe XUMHIECKHE CBOMCTBA MPOCTHIX M CIIOMHBIX BEIIECTB,
MOATBEPKJasi ONMUCAHME NMPUMEPAMH MOJEKYISPHBIX M MOHHBIX YPAaBHEHMH COOTBETCTBYIOIIMX XMMHYECKUX
peakuui

22 COCTABJIATh YPABHEHHSI PEaKIUH, TOATBEPKAAIONINX CYIIIECTBOBAaHNE TEHETUYECKOM CBS3H MEX/y BEIIeCTBAMHU
Ppa3IMYHBIX KJIACCOB

2.3 MPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3SMOKHOCTH NMPOTEKAHHUS XMMUYECKUX
NpeBpallleHUH B pa3IMYHBIX YCIOBUSIX

24 CIIEIOBAaTh IIpaBWJIaM IIOJIb30BAHUSI XMMHYECKOH MOCYIOH M J1labopaTOpHBIM O00OPYIOBaHHEM, a TaKKe

IpaBujiamMm O6paH_ICHI/I$I C BEIIECTBAMU B COOTBETCTBHU C I/IHCprKHI/ISIMH 10 BBIITOJIHCHUIO na6opaT0pme
XMMHYECKHX OMBITOB M0 MOJYYSHUIO U COOMpaHMIO Ta3000pa3HbIX BEIIECTB (AMMHUAKa U YIIIEKUCIIOro ras3a)

2.5 MPOBOJUTEH PEAKIINH, MOJATBEPIKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3INYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM
nyTéM XJIOpHA-, OpoMun, noaua, kapoonar, ¢pocdat, cunukar, cyabdaT, THAPOKCUINOHBI, KATHOHBI aMMOHHS,
MOHBI H3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEILIECTB

3 ITo Teme: «Xumus ¥ OKpyXxarouas cpeaa»

3.1 pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux nousatuil: I1/IK BemiecTBa; KOppo3usi METAJIOB

3.2 IPUMEHATH OCHOBHBIE ONEPALM MBICIUTEIBHOM IEATENbHOCTH — aHalN3 U CHUHTE3, CpaBHEHHE, 00001IeHu e,
CHCTEMAaTHU3aLlUI0, BBIABICHHE NPHUYUHHO-CICICTBEHHBIX CBS3€H — JUIsI W3Y4EHHs] CBOMCTB BEILECTB U

XMMHYECKHX peaKIMii; ecTeCTBEHHOHAYYHbIC METObI II03HaHU — HAOIIOZeHNE, N3MEPeHUE, MOJICTIMPOBAaHHE,
SKCHEPUMEHT (peabHBIN 1 MBICTICHHBIN)

IMPOBEPAEMBIE JIEMEHTBI COIEPKAHUA

8 KJIACC

Kon IIpoBepsieMblii 3J1IEMEHT COEPKAHMS

1 IlepBOoHayaNbHBIE XUMUYECKUE OHSATHUS

1.1 [Ipenmer xumuu. Poinbs XumMuM B )KM3HU 4esloBeKa. XUMUS B cucreMe HayK. Tena u BemecTBa. dusnueckue cBOKCTBA
BeIIeCcTB. ArperaTHoe COCTOSTHIE BEIMIECTB

1.2 [ToHsiTHE O MEeTOMAX MO3HAHMS B XUMHH. UncThle BemecTBa U cMecH. CIoco0bl pa3ienieHns cMecei

1.3 ATOMBI ¥ MONEKYJIbl. XUMHYECKUE 37eMeHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB. IIpOCThIE M CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YIEHHE

1.4 Xumnaeckast Qopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB.
OtHocurenbHast aToMHass Macca. OTHOCHTENbHAsT MOJEKYIspHas Macca. MaccoBasi OIS XHMHYECKOTO 3JIEMEHTa B
COEIMHEHUH

1.5 KonnuectBo BemectBa. Monb. MonsipHass macca. B3auMOCBSI3b KOJMYECTBA, MAacchl M YMcia CTPYKTYPHBIX €OUHMI]
BemiecTBa. Pacyérel mmo ¢opmMynaM XMMIYECKAX COCTUHCHUH

1.6 Om3uyuecKkre U XUMHUYECKHUE SBICHUSA. XUMHUYECKas peakiws W e€ MPU3HAKA. 3aKOH COXPAaHCHHS MAacChl BEIIECTB.
Xumnueckue ypaBHeHus. Knaccnpukarms XHMAYECKUX peaknnii (COSTUHEHNS, pa3JIOKEeHNS, 3aMEIeHHs, 0OMeHa)

1.7 XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, ¢ MpaBmwIaMu paboTsl B 1a00OpaTopun U MpUEMaMU
obpateHus ¢ 1abopaTopHbEIM 000pYIOBaHHEM, H3ydIEHHE U ONHCaHne (PU3NIECKUX CBOMCTB 00pa3II0B HEOPTaHMIECKUX
BEIeCcTB, HaOmoneHne ¢u3nyYecknx (IUTIaBICHWE BOCKA, TAasHHE JbJa, PAacTHpaHHE caxapa B CTYIKe, KHIECHHE U
KOHJIGHCAIUsI BOJBI) M XMMHUYECKNX (TOpPEHHE CBEYM, NPOKaJMBAHHE MEIHOW IPOBOJOKH, B3aWMOAECHCTBHE Mena ¢
KHCIIOTOMN) SIBIICHNH, HAOIIOAEHNE M ONHMCAHWE MPHU3HAKOB ITPOTEKaHMS XMMHUYECKMX PeakInil (pa3yoXXeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHCIOTHI C XJOpHAOM Oapusi, pasznoxeHne ruppokcuaa wmemu(ll) mpm HarpeBanuw,
B3amMozeiicTBue xenesa ¢ pactBopoM conu meau(ll), n3ydenue cnocoboB pazaeneHust cMecei (C IOMOIIbI0 MAarHuTa,
(UIBTPOBaHNKE, BHITAPUBAHKE, TUCTHIUISINS, XpoMaTorpadus), MpoBeAeHHE OYMCTKH ITOBApESHHON COJIM, HAOJIOICHNE




W OITMCAaHWE pe3yNbTaTOB IPOBEIEHMS OIbITA, WILTIOCTPHPYIOIIEr0 3aKOH COXPAaHEHMS MAacchl, CO3JIaHHWE MOeNei
MOJIEKYH (IIapOCTEPKHEBBIX )

Baxxneimue NMPEACTABUTCIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucmopon — anmemeHT u mpocToe BemiecTBO. HaxokneHue kucnopona B
npupoje, (pu3uueckne W XUMHUYecKHe cBoiicTBa (peakiun ropenus). Oxcuapl. [lpumenenue kuciopoga. CriocoOb
TIOTYYeHHs KUCIIOpo/ia B 1ab0opaTopuy M NpOMBIIIIeHHOCTH. KpyroBopor kucinopona B npupose. O30H — ayIoTponHas
Mo UKaINs KHCI0poaa

22

TermoBoit 3(1)(1)CKT XUMHUYECKOU pCakuun, TEPMOXUMHUCCKHUEC YpaBHCHHA, DOK30- H SHAOTCPMHUYCCKUEC PCAKIHU.
Tonnuso: Yrojib 1 MCTaH. 3anH3HeHI/Ie BO34YyXad, YCUJICHHUEC MAPHUKOBOTI'O 3(1)(1)6KT8, Pa3pyumicHue 030HOBOI'0 CJI0A

2.3

Bonopox — anemeHT u mpocroe BemiectBo. Haxoxmenue Bomopona B Ipupofe, (u3MUecKue U XUMHUYECKUE CBOMCTBA,
MIPEMEHEHHE, CIoco0bI noydenust. Kucnorsl u conu

24

MornsipHblii 00bEM ra30B. Pacu€rel M0 XUMHYECKHM YpaBHEHHSIM

2.5

Oduznyeckre cBoWcTBa BoAbl. Boma kak pactBoputenb. PacTtBopbl. HachbllieHHbIE W HEHACHIIEHHBIE PAaCTBOPHI.
PactBopuMocTh BelecTB B Bojie. MaccoBasi 107151 BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCcTBA Bo/ibl. OcHOBaHus. Pornb
pacTBOpPOB B MPHUPOJIE U B KU3HU 4esioBeka. KpyroBopoT BONbI B MpUpOie. 3arps3HeHue NpupoaHbIX Bold. OxpaHa U
OUKCTKA MPUPOJHBIX BOJI

2.6

Kiaccudukanusi Heopranuueckux coegauHenuid. Okcuapl. Kiaccudukaiims OKCHIOB: coneoOpasyrorine (OCHOBHBIE,
KUCJIOTHBIe, amdoTepHbie) U HeconeoOpasyronme. HomeHknaTypa okcuaoB. Du3nyeckue U XUMUYECKHE CBOMCTBA
okcuoB. TlonydyeHne OKCHIOB

2.7

OcHoBanus. Kiaccudukanus OCHOBaHUMN: IIENOYM M HEPACTBOPUMBIC OCHOBaHMs. HOMEHKIATypa OCHOBaHUI.
duznyeckre 1 XUMUIECKHUe CBOMcTBa ocHoBaHMiA. [lomyueHne ocHOBaHMIt

2.8

Kucnorel. Kinaccudukamus kucinor. HomeHnknaTypa kucinoT. dusmyeckne W XUMHUYCCKHE CBOMCTBA KHCIOT. Psin
akruHocTH MetauioB H.H. bekerosa. [lonydenue kucnor

2.9

Comu. HomeHnkaTypa coneil. duznueckue 1 xumuueckue cBoictsa coineil. Ilonydenue coneit

2.10

I'eneTnueckas cBsI3b MEXIY KjlacCaMi HEOPTaHNYECKUX COC}II/IHCHI/Iﬁ

2.11

XUMHUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OINpPEeICHUE COAEPKAHUsSI KUCIOPO/Ia B BO3/yXe, MOITy4YeHHe, COOUpaHue,
pacro3HaBaHHe M M3y4EHHE CBOMCTB KHCIIOpOJa, HaONIOJICHHE B3aMMOJIEHCTBUS BEIIECTB C KHUCIOPOAOM U YCIOBHUS
BO3HUKHOBEHHUS W MPEKpalLIeHus] ropeHus (moXapa), O3HAaKOMJIEHHE ¢ 00pa3liaMH OKCHJIOB M OTHMCaHHWE UX CBOMCTB,
noJlydeHue, coOupaHue, pacro3HaBaHWE W U3yYeHHWE CBOWCTB BoJopona (TOpeHHe), B3aUMOJEHCTBHE BOAOPOAA C
okcupom Menu(Il) (BO3MOXKHO HCIOJIB30BaHUE BHIEOMATEPUAIOB), HAOIOAECHHE O0pa3lOB BEIIECTB KOJINYECTBOM
1 Monb, uccrnenoBaHUE OCOOEHHOCTEH pPACTBOPEHMS BEILECTB C PAa3JIMUHOM pPacTBOPHUMOCTBIO, IPUTOTOBIICHUE
PacTBOPOB ¢ ONpeAeTIEHHON MacCCOBOH /10 pacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHIE BOJIBI C METAJUIaMU (HATPHEM
U KaJibIeM) (BO3MOXKHO HCIOJIb30BAHUE BUAEOMATEPHUAIIOB), ONPENIEIICHUE PACTBOPOB KUCIIOT U ILEN0YEH C OMOIIBIO
WHIMKaTOPOB, MCCIENOBAaHHE O0pa3lloB HEOPraHMYECKMX BEIIECTB PAa3IMYHBIX KIAacCOB, HAOMIOAEHHE W3MEHEHHS
OKpacKd HHIUKATOPOB B pacTBOpax KHUCIOT U Ienouei, m3ydeHue B3zammozencTsus okcuna meau(Il) c pacrBopom
CEPHOM KHMCIIOThI, KUCIIOT C METAJUIAMH, pEaKLMI HENTpaIu3aluy, IOIy4eHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJHOTO MeTajula JIPyrMM M3 PacTBOpa COJM, PEIICHHE SKCIICPUMEHTAIbHBIX 3ajJau Mo TeMme «Baxueilmme kmacchl
HEOPTaHUUYECKHUX COEIUHEHUI»

[lepruonuueckuii 3akoH u [lepronndeckas cucrema xumudeckux aneMentoB [I.11. MenneneeBa. CTpoeHne aTOMOB.
Xumuueckast cBsi3b. OKUCIHTENbHO-BOCCTAHOBUTEINILHBIE PEAKIIMU

3.1

[1epBble MONBITKM KJIACCH(UKALMN XUMUYECKUX JIeMeHTOB. [IoHATHE O Ipymax CXOOHBIX 3JIEMEHTOB (ILEJIOYHBIE U
LIEJIOYHO3EMENbHbIE METAJIIb], TAJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(oTepHble OKCHIBI U
THIPOKCHJIBI

32

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux sneMmeHToB .M. MenneneeBa. Koporkonepuonnas u
JutnHHONIepuoaHas popmbl [lepuoandeckoii cuctemsl xumudeckux snemento 1. Menpaeneesa. [lepropl v rpymiibL.
@Du3nYecKui CMbICT MOPSIKOBOTO0 HOMEPA, HOMEPOB MEPHOA U TPYIIIHI SIEMEHTA

33

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTomsl. DnekTporsl. CTpoeHHE AIIEKTPOHHBIX 000I0YEK aTOMOB IEPBBIX
20 xuMugeckux dmeMeHToB [leproanueckoit cucremsl JI.W. MerneneeBa. XapakTepuCTHKa XUMHUIECKOTO JIEMEHTA 110
ero noioxkeHuto B [lepuoanueckoii cucreme .M. Menaeneena

34

3aKOHOMEPHOCTH M3MEHEHHS paJiyca aTOMOB XMMUYECKHX 3JIEMEHTOB, METAINIMUECKUX U HEMETAJUTMUECKUX CBOMCTB
TI0 TpymIaMm u neproaam. 3aaderne [leproandeckoro 3akona u [leprogmaeckoil CHCTEMBI XUMHYECKUX 3JIEMEHTOB TSI
pa3BuTHs Hayku U npaktuku. JI.J. MenaeneeB — yu€Hblil U rpaKJaHUH

3.5

Xumnaeckas cBs3b. KoBaneHTHAs (TIOISIpHAS ¥ HETIOSIPHAS ) CBA3B. DJIEKTPOOTPUIIATEIFHOCTD XUMIYECKUX JIEMEHTOB.
Wonnas cBs3b

3.6

Crenenp okucieHus. OKHUCIUTEIHLHOBOCCTAHOBUTEILHBIC peakouu. Hpoueccm OKHMCJICHUA HW BOCCTAHOBJICHHA.
OKHCIINTENN U BOCCTAHOBUTEIU

3.7

XUMHUYECKUH IKCIIEPUMEHT: M3y4eHHE 00pPa3IoB BEIICCTB METAJUIOB M HEMETAIIOB, B3aWMOACHCTBHE THAPOKCHAA
OMHKA C PACTBOPAMH KHCJIOT M IIENOYeH, MPOBEICHUE OIBITOB, MLTIOCTPUPYIOMNX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEIBFHBIX PEAKINi (TOPEHUE, PEAKITIH PA3IOKEHHS, COCTTHHCHHMSI)




9 KJIACC

Kop

IIpoBepsieMblii 3J1EMEHT COEeP:KAHUS

1

BGHIECTBO 1 XUMHUYCCKAA pCaKIys. HOBTOpeHI/Ie

1.1

Ilepuomuueckuii 3akoH. Ilepuoguueckass cucrtemMa xumuueckux sneMeHToB [I.M. MenneneeBa. CTtpoeHHE aTOMOB.
3aKOHOMEPHOCTU B M3MEHEHHU CBONCTB XMMUYECKUX JJIEMEHTOB IEPBBIX TPEX MEPHOAOB, Kajlus, KalnbIUsi M HX
COEJMHEHUI B COOTBETCTBUH C NOJIOKEHUEM J1eMEHTOB B Ileproauueckoil cucTeMe U CTPOSHHEM UX aTOMOB

1.2

C’I‘pOCHI/Ie BCIICCTBA:. BUJIbI XAMMYECKOH CBSI3U. THIIBI KPUCTAJUTMYCCKUX peIHéTOK, 3aBHUCHMOCTh CBOMCTB BCHIICCTBA OT
THUIIA KpPICTaJ'IJIPI‘IeCKOﬁ peIJ_IéTKI/I n BHJA XAMHYECKOH CBSI3H. Knaccmbmcaum{ 1 HOMCHKJIATypa HCOPraHUYCCKUX
BCHICCTB (Mexcz[yHapoz[Haﬂ u TpI/IBI/IaJ'H)HaSI). XUMHYECKHE CBOMCTBA BCHICCTB, OTHOCANIUXCA K pas3IMUHbBIM KJIacCaM
HCOPraHM4YCCKUX CO@I[I/IH@HI/IfI, ICHCTUYCCKAs CBA3b HCOPraHMYCCKHX BCHICCTB

1.3

Knaccudukarust XuMUYeCKAX PEaKIUi MO pa3IMYHBIM TpH3HAKaM (10 YHCIY U COCTaBY YYACTBYIONIMX B PEaKIUU
BEIIIECTB, 110 TEIUIOBOMY (D (EKTY, TI0 H3MCHEHUIO CTEIICHEH OKUCICHUS XUMUYECKUX JIEMEHTOB, 110 0OPaTUMOCTH, 11O
YUYACTHIO KaTaU3aTopa). DK30- U 3HJIOTCPMHUUCCKUE PEaKIUU, TCPMOXMMUICCKUE ypaBHEHUs. [IOHATHE O CKOpOCTH
XUMHUYECKON peaKiuu

1.4

Iloustre 06 OGpaTI/IMI)IX n HeO6paTI/IMLIX XUMHUYECKUX pCAKIUAX. [loHsITHE O TOMOTEHHEIX U rE€TCPOrcHHLIX PCaKIUAX.
IlonsiTHE O XMMUYECKOM PpaBHOBECHU. cDaKTOpLI, BJIMAIOIINUC Ha CKOPOCTH XHUMUYECKOH pCakun M IOJIOKECHUEC
XUMHUYCCKOI'0 paBHOBCCHU S

1.5

OKHCIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, DJICKTPOHHBIM OajlaHC OKHUCIUTENIbHO-BOCCTAHOBUTEIBHOW PEaKIHH.
CocTaBieHHEe ypaBHEHHU OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM C HCIONB30BAHHEM METOA DIIEKTPOHHOI'O
Oananca

1.6

Teopus 3JEKTPOIUTHYECKOM AMcCOLMAMU. OJEKTPOIMTHI M HE3JIEKTponuThl. KaTHoHBI, aHMOHBIL. MexaHHU3M
aucconrany BEHICCTB C pas3/IMYHbBIMU BUAAMU XuMudeckor cBs3u. CrerneHb JUCCOoLMaluH. CunbHple U cr1a0ble
ANEKTPONUTHI. Peakimu HOHHOro oOMeHa. Y CIIOBUS MPOTEKaHHsl peaKinii MOHHOro 0OMeHa, IMOJHbIE U COKpaIEHHbIE
WOHHBIE ypaBHeHHs peaknuii. CBOMCTBA KUCIOT, OCHOBaHMI U COJIEH B CBETE NPENCTABICHUIA 00 3JIEKTPOTUTHYECKON
qucconuanmy. KauectBenHsle peaknyu Ha noHbL. IloHsTHE 0 ruaponu3e conen

1.7

XUMHUYECKUH SKCHEPUMEHT: O3HAKOMIIEHHE C MOEISIMH KPHCTAJUIMYECKHX PEHIETOK HEOPraHWYECKHX BEIECTB —
METAJJIOB ¥ HeMeTauioB (rpadurta M aimasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpUs); UCCIIEOBAaHHE 3aBUCHMOCTH
CKOPOCTH XUMHYECKOW pEaKIMd OT BO3JEHCTBUS DPa3JIMUHBIX (DAKTOPOB; HCCIIEJAOBAHUE DIIEKTPOIPOBOJHOCTH
pacTBOpPOB  BEIIECTB, IIpOIECCa JMUCCOLMALMU  KHUCIOT, 1Inenodell M coimel  (BO3MOXKHO — HCHONIB30BaHUE
BUJICOMATEPUAJIOB); NPOBEACHUE OIBITOB, WUIIOCTPHPYIOLIMX NPH3HAKM NPOTCKAHUS pEeaklMii HOHHOro oOMeHa
(oOpa3oBaHue ocajka, BBLIEICHHE Ta3a, 00Opa3oBaHHE BOABI); ONBITOB, WLTIOCTPUPYIOMIMX IPUMEPHI OKHCIUTEIbHO-
BOCCTaHOBUTEIBHBIX pPEaKUMil (TOpEHHE, PEaKLUUM pa3IOoKEHUs,, COCIUHEHMS); PACIHO3HABAHUE HEOPTraHUYECKHX
BEIIIECTB C TOMOUIBIO0 KAUECTBEHHBIX PEAKLUM Ha MOHBI; pellICHNUE SKCIEPHMEHTAJIbHBIX 33/

Hemerannbsl 1 ux coeUHEHUS

2.1

OOmas xapakTepucTHKa ragoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIe cTeneH: okucieHus. CTpoeHue u
(u3nuecKkre CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTeHOB. XMMHUYECKHE CBOWCTBA HA IPUMeEpe XJiopa (B3aUMOJEUCTBUE C
MeTaJlaMM, HeMeTajulaMH, Iieiodamu). XiopoBopopon. ComnsHas KHCIOTa, XUMHYECKHE CBOMCTBa, MOJIydEHHE,
npuMmeHeHue. [leiictBue xyopa U XJIOpOBOAOPOJA Ha OpraHU3M 4eJoBeKa. BaxxHeWinue XJIOpuIbl U UX HAXOXKACHUE
B IpUpOJIE

2.2

Oo0mas xapakrepuctuka 31eMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOCHUS AaTOMOB, XapAKTEPHBIE CTETICHH OKHUCIICHHSI.
Ctpoenue 1 pusnyeckue CBOWCTBA MPOCTHIX BELIECTB — KUCIOPOa M CEPhl. AJUIOTPOIHbBIE MOAU(PHUKAIIMY KUCIOPOaa U
cepbl. XUMHYECKHe CBOMCTBA cepbl. CepoBOJOpOA, CTpOCHNUE, (PU3NUECKUE H XMMUYECKUE CBOHCTBA. OKCUIBI Cephl KaK
MIPEICTaBUTENN KHUCIOTHBIX OkcuioB. CepHas KucinoTa, (U3MYeCKHe M XUMHUYECKHE CBOWcTBa (00mme Kak
MIPEICTABUTENS Kjacca KHUCIOT U crienuuueckrue). XUMHUYECKHE DPEakiMH, JEXallle B OCHOBE IPOMBIIIIEHHOIO
criocoba nonryueHus cepHoi kucnotsl. [lpumenenne. Conu cepHOI KUCIOTHI, KAUeCTBEHHAsI PEAKIMA Ha CyIb(aT-HOH.
HaxoxneHnue cepbl ¥ €€ cOeIMHEHUH B IPUPOIe. XUMHUUECKOE 3arpA3HEHNE OKPYKAIOIIEW Cpeibl COEAMHEHUSMU CEPBI
(KUCTIOTHBIE HOXKIH, 3arpA3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHS

2.3

OO0m1ast XxapaKTepHUCTHKA 3JIeMeHTOB VA-Tpymnmnbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTETICHH OKHUCICHUSI.
A30T, pactipocTpaHeHHe B IpUpoe, pu3nyeckre u XMMHUYecKHe cBolicTBa. KpyroBopor a3ora B nmpupone. AMMHAK, €ro
¢bu3nUeckre M XUMUYECKHE CBOMCTBA, IOTydeHHE M npuMeHeHHne. Colu aMMOHHMS, MX (PU3WYECKHEe U XHUMHUYECKHE
CBOIiCTBa, MprMeHeHne. KadecTBeHHasi peaknysi Ha MOHBI aMMOHHS. A30THAsI KHCIIOTa, e€ ToIydeHne, GU3nIecKue u
XIMHYECKHEe CBOMCTBA (0OIINE KaK MPEICTABUTEIS Kacca KHCIOT U cnenuduaeckue). Mcrons30BaHne HUTPATOB U CO-
JIel aMMOHUSI B Ka4eCTBE MUHEPANBHBIX YIOOpeHHH. XUMHUECKOe 3aTrps3HEHIE OKPYXAIOIIEH Cpellbl COSANHEHISIMA
a30Ta (KHUCIIOTHBIE IO/, 3arpsA3HEHUE BO3/TyXd, IOUBBI M BOJOEMOB)

24

®ocdop, amnorpormusie Mogupukanuu (ocdopa, ¢msmueckre W xmMudeckue cBoiictBa. Okcun ¢ocdopa(V) u
¢dochopHas kucnmora, (QU3NIECKHE W XUMUYECKHE CBOICTBa, momydeHne. Vcmomp3oBanme (ocdaTtoB B KadecTBE
MUHEpAIBHBIX yIoOpeHuit

2.5

OOmas xapakTepucTrka 31eMeHToB [VA-rpynmnel. OcOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEPHBIE CTETICHN OKUCIICHUSL.
VYraepon, amioTponHble MOAWGHKALNM, PAaclpoCTpaHEHHWE B TPHpoAe, (U3MUECKHe W XUMHUYECKHE CBOWMCTBA.
Ancopoums. Kpyrosopot yriepona B npupoze. OKkcuapl yriiepona, nx Gusndeckue 1 XUMUIECKHe CBOMCTBA, eHCTBHE
Ha ’KMBBIE OPTaHU3MBI, IOJIydEHHE U TPUMEHEHHE. DKOJIOrMIeCKHe MPOOIeMBbl, CBs3aHHBIE ¢ OKcuoM yriepona(IV);
THITOTE3a T7100aIbHOr0 MOTEIUICHUSI KIIMMAaTa; MApHUKOBBIN 3G QeKT. YToIpHas KUCIOTa U e€ CONM, X (U3NIecKue 1
XMMHYECKHE CBOMCTBa, MOJTydeHWE W TpHMeHeHHWe. KauecTBeHHas peakuust Ha KapOoHaT-WOHBL Vcmonp3oBaHue
KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIICHHOCTH U CEITbCKOM XO3SIHCTBE




2.6

HepBOHa‘laJ'ILHBIe IIOHATHS 00 OPraHNYCCKUX BCIICCTBAX KAK O COCIUHCHUAX YIJICpOJa (MeTaH, 9TaH, 9TUJICH, alICTHUJICH,
OTaHOJI, TJIMICPUH, YKCYCHas KI/ICJ'IOTa). Hx coctaB m XuMHYECKOE CTpOCHHUC. TlousaTrie 0 OHOJOIMYECKU BaKHBIX
BCHICCTBAX: KXHUpAX, 6em<ax, yriaesoaax — M UX poOJik B JKU3HU YCJIIOBCKA. MaTepI/IaJ'II)HOC CAUHCTBO OPTaHUYCCKUX U
HCOPraHN4YCCKUX COG}II/IHCHI/Iﬁ

2.7

Kpemnwmii, ero ¢usnueckne ¥ XMMUYECKHE CBOMCTBa, MOdy4YeHHe W npuMeHeHne. CoelnHEeHUs] KpeMHUS B TIPHPOJIE.
OO6mme npencrasiennst 00 okcune kpemHusA(IV) u kpemHueBoi kucimore. CHIMKaThl, MX HCIOJIB30BaHUE B OBITY,
MEIUIMHE, TPOMBIIUICHHOCTH. BakHeHIe CTpOMTeNbHBIE MaTepHajbl: KepaMHuKa, CTEKJIO, IIEMEHT, OETOH,
xesne300eToH. [IpobieMbl 6e30MacHOro NCTIOIb30BaHMSI CTPOUTENEHBIX MaTEPHUAJIOB B TIOBCEIHEBHOM KHU3HU

2.8

XUMHUUYECKHUI IKCIIEPUMEHT: U3y4eHHe 00pa3IoB HEOPTraHHUYECKUX BEIECTB, CBOMCTB CONISTHOM KHCIIOTHI; POBEICHHE
KaueCTBCHHBIX PEAaKIUi Ha XJOPHUI-UOHBI M HAONIOACHHE TPH3HAKOB HX TMPOTEKAHHUS, OMBITHL, OTPAKAIOUINE
bu3uUecKre ¥ XMMHUUYECKHE CBOMCTBA TaJOTCHOB W UX COCAMHEHMI (BO3MOXKHO HCIIONB30BAaHUE BHICOMATEPHAIIOB);
O3HaKOMJICHHE ¢ o0Opas3namMH XJIOPHIOB (TaJOr€HHIOB); O3HAKOMJIEHHE C 00pa3laMu cepbl M €€ COeqUHEHHSIMHU
(BO3MOXXHO HCITONIb30BAaHHME BHEOMATEpUANIOB); HAOJIO/ICHUE Ipolecca OOYIJIMBaHHs caxapa IoJ JIeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOMN KHCIOTHI; H3yUCHNE XMMHUECKUX CBOKMCTB pa30aBiIeHHON CEpHON KUCIIOTBI, IPOBEICHUE
KaueCTBCHHOH peakKiu Ha CyIb()aT-uOH U HAONIO/ICHUE TPH3HAKA €€ MPOTCKaHHs; O3HAKOMIICHHE C (PH3UYECKUMH
CBOMcTBaMU a30Ta, Gocdopa 1 UX CoeTUHEHHU I (BO3ZMOKHO UCIONBb30BaHHE BUICOMATEPHATIOB), 0Opa3I[aMi a30THBIX U
(docopHBIX ymoOpeHHH; NONydyeHHe, CcoOMpaHWe, paclo3HABAHHE W W3YYEHHE CBOIMCTB amMMMaka; IpOBEICHUE
KaueCTBEHHBIX PEaKIUid HA MOH aMMOHHS U (ochaT-HOH M HU3yUEHHE TMPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOW KHUCIOTHI ¢ MEbI0 (BO3MOXKHO HCIOIB30BaHUE BHICOMATEPUAIIOB); M3ydeHHEe Mojeleit
KPHUCTAJUIMYECKUX PElIETOK anMasa, rpadura, (QyiuiepeHa; 03HaKOMJICHHE C IMPOIECCOM aICcopOLH PacTBOPEHHBIX
BEII[CCTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTA3a; MOJIydeHHE, COOMpPaHKe, pacliO3HABAHHUE U U3YUCHHUE
CBOMCTB YIIIEKHCIIOr0 Ta3a; MPoBecHHE KAYeCTBEHHBIX PeaKInii Ha KapOOHAT- U CHIIMKAT-HOHBI M U3yYEHHE MPU3HAKOB
HX MPOTCKaHUA; O3HAKOMJICHUEC C l'[pO)IyKLIPIeﬁ CUIINKATHOHN MPOMBIIIIJICHHOCTH; PECIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4
110 TeMe «BakHelne HeMeTaulbl U UX COSITMHEHUS

MeTanisl ¥ ux COCAMHCHUA

3.1

O6H_laﬂ XapaKTCPpUCTUKA XUMHUYCCKUX DJICMCHTOB — MCTAJIJIOB HAa OCHOBAHWH HX ITOJIOKCHUA B HepnozmquKoﬁ CUCTEMC
xumudeckux snemeHtoB [[.M. MenneneeBa u ctpoeHusi atomoB. CTpoeHHe MeTayuioB. Meramnueckas CBS3b U
MeTaJuInYecKas KpUCTaJIMYeCcKasl peléTka. DIeKTPOXUMHUYECKUH Psiji HApsKEHU MEeTaJIJIoB

3.2

dusnyeckre U XUMUYECKHE CBoiicTBa MeTaymioB. OOIue crocoObl Mmoiay4deHust MerauioB. [loHsTHE O KOppo3uu
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI MX OT Koppo3ud. CIulaBbl (CTanb, YyTyH, IIOPAJIOMUHUH, OpOH3a) M HX
[pUMEHEHHE B OBITY M IPOMBIIITICHHOCTH
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I{enounble MeTauIbl: ONOKEeHUE B Ilepuonuueckoil cucreMe XuMuueckux 3ieMeHToB J[.M. Menneneesa; ctpoeHue ux
aTOMOB; HaxoxJeHue B npupoje. Pusnueckue U XMMHUYECKUE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKcuibl U
TMJPOKCHUJIBI HATpHUs U Kanusi. [IpuMeHeHne MeT0YHbIX METAJUIOB U X COSIMHEHUH
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[I{enoyHo3eMenbHblE METAJIIBI MArHAN U KaJIbLUU: NosokeHue B Ilepuonuueckoi cucreMe XUMHUUYECKUX 3JIEMEHTOB
J.W. MenneneeBa; CTpoeHHE MX aTOMOB; HaxOXJeHHE B npupone. Puznueckue U XUMHUYECKHE CBOWCTBA MarHus U
KaJplusl. BaxkHeiinme coeiuHeHuns Kanblus (OKCUJI, TUAPOKCH, conu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHeH s

3.5

AmomuHuit: nonoxenue B llepuommueckoit cucreme xmMuueckux siaeMeHtoB [I.M. MenneneeBa; cTpoeHHE aroma;
HaxoXKJ/ieHue B rpupoje. Gu3nyeckie 1 XMMUYECKUE CBOIMCTBA altoMHUHHSL. AM(OTEpPHBIE CBOICTBA OKCH/IA M TUIPOKCHA
AJTFOMHUHAS

3.6

Kenezo: momoxenune B Ilepmopmueckoif cucreme xmmudeckux siemeHToB /(.M. MeHzaeneeBa; cTpoeHHe aroma;
HaxoXJeHue B npupone. OU3HUecKue U XUMHUECKHE CBOMCTBA jkene3a. OKCHIbL, THAPOKCHIB U comu xene3a(ll) u
xene3a(Ill), mx cocras, CBOMCTBA U MONyYEHHE

3.7

XUMHYECKUI DKCIIEPUMEHT: O3HAKOMIICHHE C O0pa3liaMH METAJUIOB M CIUIABOB, WX (PU3MYECKMMHU CBOHCTBAMHU;
H3Y4CHUE PE3YJIbTATOB KOPPO3MM METAIOB (BO3MOXKHO HCIIONB30BAaHUE BHJICOMATEPHAJTIOB), OCOOECHHOCTEH
B3aMMOJICHCTBUS OKCHJIA KaJIbIMsl U HATPUSI C BOJOM (BO3MOXKHO HCIIONb30BAaHHE BUICOMATEPUAIIOB); UCCIICIOBAHUE
CBOMCTB KECTKOW BOJIBI, TpoIlecca TOPEHHsI Kele3a B KUCIOpoje (BO3MOXKHO HCIIONB30BAHUE BHUIICOMATEPHAIIOB);
MPU3HAKOB IPOTEKaHMsI KAa4eCTBEHHBIX PEaKIUii HAa HMOHBI (MarHWs, Kalblys, aliOMuHHs, nuHkKa, xeneza(ll) u
xemne3a(lll), menu(Il); mHabmroxenue u onmcanye MPOIECCOB OKPAIIMBAHMS TUTAMEHN HOHAMU HATPHSL, KM U KaJIbIIHs
(BO3MOXHO HCIOJNB30BAHUE BHUIICOMATEPUAIIOB); HUCCIEAOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATOMHHUS M
THJIPOKCHUJIA IIMHKA; PELICHHEe YKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe «BakHelne MeTasbl U UX COCMHEHHUS

XuMUsl 1 OKpYKarolasl cpena

4.1

HoBrie maTepuansl u TexHonorud. BeliecTBa U Marepualibl B MOBCEAHEBHOM XKU3HU YEJIOBEKAa. XUMMS M 3JI0POBbE.
BesonacHoe MCIONb30BaHME BEIIECTB M XMMHUYECKHX peakimii B ObiTy. [lepBas momormip mpyu XUMHYECKHX OXKOTax
1 OTPaBIICHUSX

4.2

OCHOBBI HKOJIOTMYECKON TPAMOTHOCTH. XUMHYECKOe 3arpsa3HeHne okpyxaromeit cpenst [1IK. Pons xumun B pemeHnn
9KOJIOTMYECKUX MpobieM. IIpuposnHble NCTOYHHWKH YIrIeBOAOPOAOB (yronb, MPUPOAHBINA ra3, HEPTH), MPOAYKTHI HX
epepabOTKH, X POIb B OBITY W IPOMBIIUIEHHOCTH

4.3

XUMUIECKHI OKCIICPUMCHT: NU3YUCHHC O6p33HOB MAaTepHraioB (CTCKIIO, CIUTIaBbl MCTAJJIOB, TOJIMMCPHBIC MaTepI/IaJ'H)I)




MPOBEPSEMBIE HA OI'D 110 XUMHWHU TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBepPsieMOro
TpeOoBaHus

IIpoBepsiemble TpeOOBaHMA K NMPeMETHBIM Pe3yJIbTATaM 0230BOr0 YPOBHS OCBOCHHUSI OCHOBHOI
o0pa3oBaTe/IbHOII MPOrpaMMbl OCHOBHOI0 0011ero o0pa3oBanus Ha ocHoBe ®I'OC

1

[IpencraBnenue:

1.1

0 TMO3HABAEMOCTH SIBJICHUH NMPUPOJIBI, TOHUMaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HayKH Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIei KyNbTypbl M TPaKTHYECKOH JesITEIbHOCTH
YeJIOBEeKa B YCIIOBUSIX COBPEMEHHOI'0 OOIIeCTBa; MOHMMaHHE MeCTa XUMHH CPEIN JPYIHX eCTeCTBEHHBIX HAYK

1.2

0 HAay4YHBIX METOJaX MMO3HAHMsS, B TOM YHCIIE SKCIEPUMEHTAIBHBIX U TEOPETUUECKUX METOaX HCCIeIOBAHUS
BEIIECTB M U3YYECHHUS] XUMUYECKHX PEAKIIUi; YMEHUE HCIIOIb30BaTh MOJIEIH [Tl OOBSICHEHHST CTPOSHHUS aTOMOB
Y MOJICKYJ

1.3

0 chepax mpodeccCHOHANTBHON AEATENBHOCTH, CBA3AHHBIX C XUMHEH M COBPEMEHHBIMU TEXHOJIOIHSIMHU,
OCHOBAHHBIMH Ha JTOCTHXXEHUSIX XUMUYIECKONU HAYKH, YTO TIO3BOIUT 00YUYarOIMMCS pacCMaTPUBATh XUMHIO KakK
chepy cBoeil Oymymieil npodecCHOHANBHOW NESITEIPHOCTH M CHCNaTh OCO3HAHHBIA BHIOOP XHMHH Kak
npoQHIILHOTO MPE/IMETa MPHU MEPEX0/ie HAa YPOBEHb CPEHEro 001ero oopa3oBaHusl

BJ'IaZ[eHI/Ie CHCTEMOH XHMMHYECKMX 3HAHUHM U YMCHUC TMPUMECHATH CUCTEMY XHUMHUYCCKUX 3HaHPII>i, KOTOpas
BKJIFOYACT:

2.1

BaKHEHUIITNE XVUMUYECKHE MOHATHS: XUMUYCCKHIA SJIEMEHT, aTOM, MOJICKYJa, BEIIECTBO, MPOCTOC M CIOKHOE
BEIIIECTBO, OJHOPOHAS U HEOMTHOPOIHAS CMECh, OTHOCHTEIIBHBIC aTOMHAsI M MOJICKYJISIpHAST MACChI, KOJTMIECTBO
BEIIIECTBA, MOJIb, MOJISIPHASI MACCa, MOJIIPHBIA 00BEM, OKCH]I, KHCIIOTa, OCHOBAHHUE, COJIb (CPEIHS), XUMHYICCKAs
PeaKIysi, Peakiliy COSTUHCHIS, PEaKIIMU PA3IOKEHHs, PEaKIMK 3aMEIICHHUS, PEaKIIMi 00MEHa, TEIUTOBOH Y deKT
PeaKIuy, 3K30- U SHAOTCPMHUUECKHE PEAKIINH, PACTBOP, MAcCOBas OISl XUMHUECKOIO DJIEMEHTA B COCAMHCHHH,
MaccoBasl 0l U MPOIICHTHAs KOHIICHTPAIMS BEIECTBA B PacTBOPE, SIPO aTOMa, JJIEKTPOHHBIA CIIOM aToMa,
aToMHass ~ opOWTanb, paaAdyC aroma, BaJCHTHOCTb, CTENEHb  OKUCIEHHS, XUMH4YECKas  CBs3b,
3JIEKTPOOTPHUIIATESIIBHOCTD, TIOJIAPHAS W HEMOJSIPHAS KOBAJICHTHAs CBS3b, MOHHAS CBS3b, METAJUTUUECKAs CBS3b,
KpHCTaJUINYECKast peléTKa (AaTOMHasl, MOHHAs, METAIIIMYECKasi, MOJIEKYJIsIpHast), MOH, KATHOH, aHUOH, DJIEKTPOJIUT
U HEIICKTPOJIMT, DJICKTPOIUTHUECKAsS AUCCOLMAINS, PEaKIMK HOHHOIO OOMEHA, OKHCIIHMTEIBbHO-BOCCTA-
HOBHTEJIbHBIC PEAKIMH, OKUCIHUTEIb 1 BOCCTAHOBUTEIb, OKUCICHUE i BOCCTAHOBJICHHE, JICKTPOJIHN3, XUMHYECKOES
paBHOBecue, 0OpaTHMble W HEoOpaTHMbIC pPEaKlUH, CKOPOCTh XHMHYECKOH peakuuu, katanusarop, [IJK,
KOPPO3Hsi METAJLIOB, CILIABBI

2.2

OCHOBOIIOJIATaOIME 3aKOHbI XMMMM: 3aKOH COXpaHEHHUs Macchl, nepuoandeckuil 3akoH .M. Menneneesa,
3aKOH IIOCTOSTHCTBA COCTaBa, 3aKOH ABOrapo

2.3

TCOPUH XMMHUH: aTOMHO-MOJICKYJISIpHAsL TEOPHsl, TEOPHS DIEKTPOINTHIECKOH AUCCOLUAIINI

Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOUYAIOLIEH:

3.1

yYMEHHE IPaBUIILHO HCIIOIb30BaTh H3y4EeHHBIE BEIIECTBA M MaTepUabl (B TOM YHCIIe MUHEpaIbHbIe YI00peHH s,
METaJIIbl U CIUIABBI, IIPOLYKTHI IEpepabOoTKU MPUPOAHBIX HCTOYHUKOB YIII€BOLOPOAOB (YIils, HPUPOIHOrO Ia3a,
He(TH) B OBITY, CETTBCKOM XO3SIMCTBE, Ha MPOU3BOACTBE U MOHNMAaHHE 3HAYECHHS KHUPOB, OCIIKOB, YITIEBOIOB UL
OpraHM3Ma 4eJIOBEKa; YMEHHE IPOTHO3UPOBATh BIMAHHE BELIECTB M XMMHUYECKHUX MPOLIECCOB Ha OPraHU3M
YeJI0BEKa U OKPY’KAIOIIYI0 IPUPOAHYIO Cpey

3.2

yMEHHE HHTETPUPOBATh XUMHUIECKHE 3HAHUS CO 3HAHUAMH APYIHX y4eOHBIX IPEIMETOB
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HaJIM4YMe ONbITa PabOTHI ¢ pa3IMYHBIMHI HCTOYHUKAMHU HH(GOPMALUH 110 XUMUH (HaydHasi ¥ HayIHO-TIOMYJIApHas
JUTEpaTypa, CIOBAPH, CIIPABOYHHUKH, HHTEPHET-PECYPCHI)
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yMeHHe 00BEKTUBHO OLICHUBATh MH(OPMALIMIO O BEIIECTBAX, NX MPEBPALICHHUAX 1 NPAKTHIECKOM IIPUMEHEHUH
1 YMEHHE UCIIOIb30BaTh €€ JIs pelieHusl yaeOHO-I03HABATENbHBIX 3a1a4

Briagenne ocHOBaMH HOHATHHHOIO ammapaTa W CHMBOJMYECKOTO SI3bIKa XUMHH ISl COCTaBICHUS (OPMYI
HEOPTaHMYECKUX BEIIESCTB, YpaBHEHUN XUMUIECKUX PEAKIIHIL, OCHOBaMH XuMmdeckoil HomeHKIaTypsl (IUPAC
Y TPUBHAILHON)

YMeHue o0bACHATH CBSI3b MOMOXKEHUS 31eMeHTa B Ileproandeckoi cucTeMe ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU
CTPOCHHS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTAB U 3apsia s/pa, 0OIIee YKCII0 3IEKTPOHOB), pacipeieIeHueM
JIEKTPOHOB TI0 3HEPTETHIECKUM YPOBHSIM aTOMOB IEPBbIX TPEX NMEPHOAOB, KK M KIBIIHA

[IpeacraBnenne o0 NEPHOIMYECKOM 3aBUCHMOCTH CBOMCTB XHMHYECKHX JJIEMEHTOB (pagWyc aroma,
JIEKTPOOTPUIIATENBHOCTD), IIPOCTBIX M CIOXKHBIX BEIIECTB OT IMONOXKEHMS 3ieMeHTOB B Ilepmommueckoit
cucTeMe (B MaJIbIX IEPHOJAX M TTIABHBIX MOATPYIINAX) U 3JIEKTPOHHOTO CTPOSHHS aTOMa

YMeHne K1acCupUIUPOBATh:

7.1

XUMHUYCCKUEC DJICMCHTBI

7.2

HEOPraHNM4€CKNE BEIIECTBA

7.3

XUMHUYCCKUC PCAKIINN

YMeHue onpenensTh:

8.1

BAJICHTHOCTD U CTCIICHb OKHUCJICHUS XUMHWYCCKUX 3JIECMEHTOB, 3apsJ] NOHA

8.2

BU] XAMIYECKOM CBS3H M THII KpPICTaJ'IJ'IPI‘IGCKOﬁ CTPYKTYPBI B COCAUMHCHUAX

8.3

XapakTep Cpesbl B BOAHBIX PACTBOpPAX BENIECTB (KHUCIOT, OCHOBaHHMH)

8.4

OKHCJINTC]Ib U BOCCTAHOBUTCIIb

VMmenne XapaKTCprU30BAThb (1)I/IBI/I‘I€CKI/I€ 1 XHMHUYECKHE CBOMCTBA:




9.1 MIPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPOJ, TpaduT, anmas, KpeMHHH, a3oT, Gochop, cepa, XJIop, HATPHH,
KaJIUi, MarHui, KaJbIi, aJIOMIHHMN, )KEIIe30)

9.2 CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOTHBIX PACTBOPOB (BOAA, aMMHAK, XJIOPOBOIOPO/I, CEPOBOIOPOI, OKCHIBI
u ruapokcu sl MetaiioB [-1TA rpymm, amomunms, menu (11), nunka, xenesa (11 u IIT), okeuner yrnepona (II u
IV), xpemuus (IV), azora u docdopa (III u V), cepst (IV u VI), cepHuctas, cepHas, a30THCTas1, a30THas,
¢docdopHasi, yronpHasi, KpeMHHEBasi KHCIIOTa M UX COJIH)

9.3 MIPOTHO3UPOBATH U XapaKTepH30BaTh CBOHCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTABa U CTPOCHUSI, IPUMEHEHHE
BEIIIECTB B 3aBUCHMOCTHU OT MX CBOWCTB, BO3MOXXHOCTh IPOTEKaHMSI XMMUYECKHX MPEBPAIEHHH B Pa3IMYHBIX
YCIOBHUSIX

10 YMeHHue COCTaBJIATh MOJIEKYIISIPHBIC ¥ MOHHBIE YPaBHEHUS PEaKLIUid, B TOM YHCIIE:

10.1 peakuuii HOHHOTO 00MeHa

10.2 OKHCIIUTEIHHO-BOCCTAHOBUTENLHBIX PEAKINI

10.3 WITIOCTPUPYIOUIMX XUMHUYECKHE CBOMCTBA N3YYEHHBIX KIIacCOB (IPYIIT) HEOPTaHWYECKUX BEUIECTB

10.4 TTOATBEPKIAIOIINX TeHETHYECKYIO B3aHMOCBSI3b MEXKTy HUMH

11 YMeHue BEIMUCIATH (IPOBOJUTH PaCcUEThI):

11.1 OTHOCHTENIFHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MacCOBYIO JIOJIO XMMHYECKOTrO JJIEMEHTa B
COETMHEHUH

11.2 MAaCCOBYIO JIOJIFO BELIECTBA B pPaCTBOPE,

11.3 KOJIMYECTBO BEIIIECTBA M €0 Maccy, 00beM ra3on

11.4 N0 YpaBHEHHUSIM XMMHUYECKUX PEaKIMi M HAaXOAWUTHh KOJMYECTBO BEIIECTBA, 00BEM M Maccy pPearcHTOB WM
NPOAYKTOB peaKIuu

12 Brnanenue (3HaHHE OCHOB):

12.1 OCHOBHBIMHM METOJIaMU HAayYHOTO TO3HaHUs (HaOJroJleHrne, U3MEPEHUE, IKCIIEPUMEHT, MOJCIMPOBAHUE) MPH
U3y4YEHUH BEIECTB M XMMHUYECKHX SIBJICHUH; YMEHUE CHOpPMYIMPOBaTh MPOOJIEMY M NPEIJIOKUTh MyTH e
peleHust

12.2 0e30macHoi paboThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHYECKOH MOCYION M J1a00paTOpHBIM 000pYAOBaHUEM

12.3 npaBWiiaMy 0€30MacHOrO OOpAIlleHUs] C BEHIECTBAMH, HMCIOJIb3YeMbIMH B MOBCEJHEBHOW JKH3HHU, MPaBUIIAMH
TIOBEJICHHSI B LIENSIX COEPEKEHHS 3/J0POBbS U OKPYIKAIOIIEH MPUPOHON Cpe/ibl; MOHUMaHKe Bpeia (OMacHOCTH)
BO3JICHCTBHS Ha JKUBBIE OPraHU3MBI ONPEAENEHHBIX BELIECTB, CIOCOOOB YMEHBIICHHUS M MPEIOTBPAICHUS UX
BpPEAHOI0 BO3ACHCTBHUS

13 Hannune npakTuuecKuX HaBBIKOB INIAHUPOBAHUS U OCYILIECTBIICHHS CIESAYIOMNX XMMUYECKHX IKCIIEPUMEHTOB:

13.1 U3y4eHHEe M ONHCaHUe (PU3NUECKUX CBOICTB BEILIECTB; O3HAKOMJICHHE C (DU3MYECKMMH M XUMHYECKUMH
SBJICHUSIMU; OIBITHI, WJUTFOCTPUPYIOIIUE NPU3HAKY NPOTEKAHUS XUMHUIECKHX PEaKLUH

13.2 U3y4YeHHUe CocoOOB pa3ielieHus: cMecei

13.3 HOJIyYEHUE KUCJIOPOa U M3YUEHHE €r0 CBOICTB; MOIydYEeHHE BOJOPOJAA M U3YUEHUE €rO CBOWCTB; MOIY4EHHE
YTJIEKUCIIOTO ra3a U U3y4eHUe ero CBOWCTB; MOIy4YeHHE aMMHUAKa U M3YYEHUE €r0 CBONCTB

13.4 MIPUTOTOBJICHUE PACTBOPOB C ONpeAeTIEHHON MAaCCOBOH JOJIel pacTBOPEHHOIO BEIIECTBA

13.5 MIPUMEHEHHE UHMKATOPOB (JaKMyca, METHIIOpamka U GpeHondranenHa) Juisi onpenelieHns: Xapakrepa cpelibl B
pacTBOpax KUCIOT U LIEJI0UEr

13.6 HCCIIEJOBAaHNE U OIMCAHUE CBOIMCTB HEOPTraHMYECKUX BEIECTB PA3IMYHBIX KIIACCOB; M3YYEHHE B3aMMOIEHCTBUS
KHUCJIOT C MeTaJlIaMH, OKCHIaMU METAJUIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMH; TTONTydEHUE
HEpacTBOPUMBIX OCHOBAaHHMI; BBITECHEHHE OJHOIO MeETajula JpPYyrMM H3 pacTBOpa COJIM; HCCIEI0BaHHE
aM(OTepHBIX CBOWCTB THAPOKCHIOB aJIFOMUHUS U IIIHKA

13.7 peLIeHne SKCIEPUMEHTANBHBIX 3amad Mo TemMaM: «OCHOBHbBIE KJIAacChl HEOPTaHWYECKUX COEIMHEHHUI»;
«ONEKTPONUTHYECKAs TUCCOLUanusy; «BaxHele HeMeTallbl 1 UX COeNMHEHIs»; «BaxHeHme mMeTaibl
1 MX COCAMHEHUSD)

13.8 XMMHYECKHE OKCIIEPHUMEHTHI, WIUTIOCTPUPYIOIME IPU3HAKH INIPOTEKaHHs peakuuii HMOHHOTO OOMEHa;
KaveCTBEHHbIE PeaKIIMi Ha IPUCYTCTBYIOINE B BOJHBIX PaCTBOPAX MOHBI: XJIOPUA-, OpPOMUI-, HOAU-, CyTb(at-
, (hocdat-, kKapOOHAT-, CHIIMKAT-aHUOHBI, THIPOKCHUA-UOHBI, KATHOHBI aMMOHHMSI, MarHusi, KaJIbIHs, ATIOMUHNS,
xkenesa (2+) u xxenesa (3+), mequ (2+), nuHKA

14 Ymenue:

14.1 TIPE/ICTABIATD PE3YIIBTATHI SKCIIEPUMEHTa B ()OpME BBIBOJIOB, JOKA3aTENBCTB, TPAQUKOB ¥ TAOJIHI] U BBISBIISATH
SMIIMPHUIECKHE 3aKOHOMEPHOCTH

14.2 YCTAQHABIMBATH CBA3M MEXIy peaJbHO HAOMIOMaeMbIMH XHUMHWYECKHIMH SIBICHHSIMH W TIPOIECCAMH,

TIPOUCXOIIIMMH B MaKpO- U MUKPOMHPE, OOBSICHSITH IPUIMHBI MHOr000pa3ys BEIIECTB




HEPEYEHbDb 3JIEMEHTOB COAEPXKXAHUS, IPOBEPSAEMbIX HA OCHOBHOM I'OCYJJAPCTBEHHOM

9K3AMEHE 110 XUMHNHU
Kon IIpoBepsieMBblii 2JIeMEHT CO/lepsKAHUS
1 [lepBOHaUYaIbHBIE XUMUUECKUE TTOHSATHS
1.1 | Yucrsie BemectBa u cMecu. CIOCOOBI pa3JieliecHus cMecei
1.2 | AToMbl 1 MONeKyIbl. XUMHUYECcKHE 37eMeHThl. CHMBOJIBI XUMHYECKHX 3J1eMeHTOB. [IpocThie U CIIOXKHBIE BEIECTBa.
1.3 | Xumnueckas ¢popmysna. BaleHTHOCTh aTOMOB XMMHYECKHX 37eMeHTOB. CTENeHb OKUCIICHHUS
1.4 | 3akoH mocrosiHCTBa cocTaBa BemiecTB. OTHOCHTENbHAsI aToMHast Macca. OTHOCHTENbHAs MOJIEKY/sipHas Macca. MaccoBast
JIOJISl XUMHYECKOT0 3JIEMEHTa B COEIMHEHUH
1.5 | KonmuecrBo BemiectBa. Moib. MomnsipHast Macca. MonsipHbIii 006EM Ta30B. B3anMocBs3b KoJMYecTBa, Macchl U 4HCiIa
CTPYKTYPHBIX €JIMHUII BEIIECTBA
1.6 | ®uznyeckre M XUMHUUYECKUE SBJICHUS. XHUMHUUECKash peakuusi W e€ NMpHU3HaKH. 3aKOH COXpPAaHEHHsI MacChl BEUIECTB.
XUMHYECKUE YpaBHEHHS
2 [lepuonuueckuii 3akoH u Ilepronndeckas cucrema xumndeckux aiemento /.M. MenneneeBa. CTpoeHue aTOMOB
2.1 Ilepuonuueckuit 3axoH. Ilepuommueckas cucrema xummudeckux sneMeHToB J[.U. Menneneesa. Ilepuons! u rpynmsl.
@dusnyeckui CMbICI ITOPSIKOBOrO0 HOMEPa, HOMEPOB MEPUOIa U TPYIIIBI dJIeMEHTa
2.2 | Crpoenue atomoB. CocraB aTOMHBIX saep. M3otonbl. Dnektponsl. CTpoeHUE 3JIEKTPOHHBIX 000I04EK aTOMOB TepBbIX 20
XxuMH4eckux 31eMeHToB Ilepuoauueckoit cucrems! JI.M. MenneneeBa
2.3 | 3aKOHOMEpPHOCTH B W3MEHEHHH CBOWCTB XMMHUECKUX DJIEMEHTOB MEPBBIX TPEX NMEPUOAOB, Kajks, Kajblus (paauyca
aTOMOB, 3JIEKTPOOTPHLATEIHHOCTH, METAJUIMUECKUX ¥ HEMETAJUIMIECKUX CBOIMCTB) M X COEIWHEHUH B COOTBETCTBHU C
HIOJIOKeHHEM Ay1eMeHTOB B [leproanueckoii cUCTeMe U CTPOCHUEM UX aTOMOB
3 CtpoeHue BelecTsa
3.1 Xumnueckast cBs3b. KoBasieHTHas (MOMspHAs U HEMOJSIPHAs) CBA3b. DJIEKTPOOTPULIATEIFHOCTE XUMUYECKHUX 3JIEMEHTOB.
HonHas cBs13b. MeTasunyeckas CBsi3b
3.2 | Tunbl KpHCTAJUIMUECKUX PEIIETOK (aTOMHAas, WOHHAs, METaJUIMuecKas), 3aBHCHMOCTh CBOWCTB BEIECTBA OT THIIA
KPUCTAJUIMYECKON PeIIETKU U BUIa XUMUUYECKOU CBSI3U
4 Baxkueiinne MNpEACTABUTEIN HCOPTAaHNUYCCKHUX BEHICCTB. Hemertanabl u ux COCAMHCHUS. MeTannsl U ux COCAMHCHUA
4.1 | Knaccudukanus 1 HOMEHKIATypa HEOPraHHYECKHX COCAMHEHUI: OKCHIOB (cojeo0pa3yloliue: OCHOBHbIC, KHCIIOTHBIE,
amQoTepHble) M  HecojeoOpa3ylollue; OCHOBaHWK  (UWIEJIOYM W HEpacTBOPUMBIE  OCHOBaHHS);  KHCIOT
(kucnopozconepkaliye u 0eCKUCIOPOIHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBI); COJIeH (CPEIHUX U KHCIIBIX)
4.2 | OuzndecKkrue M XMMHUYECKHE CBOWCTBA IPOCTHIX BEIIECTB-HEMETAIOB: BOAOPOJA, XJOpa, KUCIOpOJa, CEepbl, a3ora,
¢docdopa, yriepona, KpeMHUs
4.3 | OuzndyecKkMe M XUMHUYECKHE CBOWCTBA IPOCTBIX BEIECTB-METANIOB: JIUTUS, HATpPHs, KaJlus, MarHus M KaJbLus,
AIIOMMHUS, XKeJe3a. DISKTPOXUMHUYECKUN PsI HAIIPsDKEHUH METaJLIOB
4.4 | ®Ouzndeckre U XUMUYECKHE CBOMCTBA BOIOPOAHBIX COEAMHEHUI HEMETAJUIOB: XJIOPOBOJOPOJIA, CEPOBOOPOIA, aMMHAKa
4.5 | Ouznyeckrue W XUMHYECKHe CBoiicTBa okcuaoB HemeramioB: cepbl (IV, VI), asora(ll, IV, V), docdopa(lll, V),
yrnepona(ll, IV), kpemuus(IV). IlonyueHne okCHI0B HEMETAJIOB
4.6 XumMudeckue cBoricTBa okcroB: MeTauioB IA-IIIA rpymm, muaka, Mmeau(1l) u sxenesa(1l, III). [TomydeHne OKCHIOB METAILIOB
4.7 | XuMH4ecKue CBOMCTBa OCHOBaHHH U aM()OTEPHBIX THIPOKCUIOB (Ha IPHMeEpe THIPOKCHIOB ATIOMUHUS, Kejle3a, [IMHKA).
[Monyuenne ocHOBaHUI U aM()OTEPHBIX THAPOKCHIOB
4.8 | OOuMe XMMUYECKHE CBOWCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOIOPOIHOIM, CEPHICTOM, CEPHOIA, a30THOM, (pochopHOiA,
KpPEMHHEBOM, yroibHOH. OcoOble XMMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpHOM M a30THOW KucioT. [lomydeHue
KHCIIOT
4.9 | Obmue XuMUYECcKHe cBOicTBa cpeaaux coneil. [lomyuenune conet
4.10 | Ilomyuenue, cobupaHue, pacCo3HaBaHIE BOJIOPOJA, KHCIOPOIa, aMMHAKA, YTIIEKHUCIIOr0 ra3a B JIa00OpaTOpHH
4.11 | IlomygyeHne aMMuaKa, CEpHON M a30THOH KHCIOT B MPOMBIIUIEHHOCTH. OOIIHe CItoco0bl IMONTYydeHIsI METAJIIOB
4.12 | I'eHeTn4ecKkas CBSI3b MEXIY KIaCCAMH HEOPTaHHMYESCKUX COSIMHEHHN
5 XUMHUECKUE PeaKIuu
5.1 | Knaccupukanus XUMHUYECKUX PEaKIUid IO pasIMuHbIM NPH3HAKAM: II0 YHCIY M COCTaBy YYACTBYIOIIMX B PEaKIHU
BEIIECTB, 110 TEIUIOBOMY 3((eKTy, 110 N3MEHEHHIO CTEIICHEH OKHUCIICHHS XMMHUUECKHUX IEMEHTOB
5.2 | TermmoBoii 3PdeKkT XUMHUUECKOW peaKIuH, TEPMOXMMHUYECKHE YpaBHEHHS. OK30- H DHIOTEPMHUYECKHAE PEaKIIHH.
Tepmoxumudeckue ypaBHEHHS
5.3 | OKHCAUTETPHOBOCCTAaHOBUTENbHBIE peakyu. OKUCINTETH U BOCCTAHOBHUTENH. [Ipomecchl OKHCICHNS N BOCCTAHOBJICHUSL.
OJ1eKTpoHHbIH OalaHC OKHUCIUTEILHOBOCCTAHOBUTEIBHON pEakInu
5.4 | Teopus >MEKTPONTUTHYECKON qUCCONMAI. KaTHOHBI, aHUOHBI. DIEKTPOIUTHI M HEANEKTPOIUTH. CHIIbHBIC U Clla0ble
aseKTponuThl. CTENeHb JUCCOIHAIINH
5.5 | Peakumm wmoHHOrO OOMEHa. YCIIOBHS TNPOTEKAaHWS PEaKIWH HMOHHOTO OOMEHa, MOJNHBIE W COKpalEHHBbIE HOHHBIC
YpaBHEHHS peakiyi
6 XuMus ¥ OKpy)Karolas cpena
6.1 | BemiectBa n MaTepuaibl B TOBCEHEBHOM XKU3HH YeoBeKa. be3ornacHoe HCmoib30BaHIE BEIIECTB M XUMHIECKHX PEeaKIUi
B J1abopaTopuu u ObITy. IlepBast mOMOIIb IPH XMMUYECKHX 0XKOTaX M OTPABICHHUAX
6.2 | XuMuueckoe 3arps3HEHHE OKPYKaloIeH cpeabl (KHUCIOTHBIC JOXIHW, 3arps3HEHHE IOYBBI, BO3IyXa M BOJOEMOB),

cnocoOsl ero mpenorspamenus IlpenensHas nomycrumast koHueHtpanus semiects (ITJIK). Pons xummm B pemenun
9KOJIOTMYECKHX MPo0iIeM. Y CHIIeHHE NapHUKOBOr0 3¢ ¢eKTa, pa3pylieHHe 030HOBOT'O CIIOs




6.3 | [lpumenenue cepsl, a3ora, docdopa, yriaepoaa, KpeMHUS U UX COCIUMHCHHUH B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U
CEITbCKOM XO3stiicTBe. [IprMEHEHHEe METaJUIOB M CIDIABOB (CTaib, YyTyH, MIOPATIOMHUHHNA, OpOH3a) B OBITY H
MIPOMBITIICHHOCTH MX coelnHeHMA. [IoHsITHE 0 KOPPO3UU METAJUIOB, OCHOBHBIE CITOCOOBI 3alTUTHI UX OT KOPPO3UH

6.4 | IlpupoaHbIe HICTOYHUKY YTIIEBOIOPOAOB (YIroib, IPUPOIHBII ra3, HeTh), MPOAYKTHI UX NepepaboTKu (OEH3UH), UX POJIb
B OBITY ¥ TPOMBIIICHHOCTH

6.5 HepBOHa‘laJ'IBHBIe MOHATUSA 00 OpPTaHUYCCKUX BCIHICCTBAX KaK O COCAMHCHUAX Yriiepoaa (MeTaH, 9TaH, 5THUJICH, alCTUJICH,
OTAaHOJI, TTIMICPUH, YKCYCHAA KI/ICJ'IUTa). TTonsaTre 0 OMOIOrHYeCKU BasKHBIX BCIICCTBAX: JKUPaAX, 6em<ax, YriI€BOAax — v UX pojin
B JKM3HH YCJIOBCKA

7 Pacuérrr:

7.1 | mo popMynaM XUMHUYECKUX COCIMHECHUI

7.2 | Macchl (MaccoBoii) OITH pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 | 0O XUMHUYECKUM YpaBHEHHAM

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYHEHUKA

Xumusi: 8- kacc: 0a30BbI ypOBEHb: yUeOHUK; 5-¢ u3nanue, nepepadorannoe ['abpuensu O.C., OctpoymoB
nr., CrnankoB C.A. AKITMOHEPHOE 00111eCTBO «M3naTenbCcTBO «IIpocsemienue»
Xumusi: 9-1 kacc: 0a30BbI ypOoBEHb: yUeOHUK; 5-¢ u3nanue, nepepadorannoe ['abpuensu O.C., OctpoymoB
N.I'., Cnankos C.A. AxumonepHoe o6mectBo «M3marensctBo «IIpocBemennes

METOANYECKHUE MATEPHAJIBI J1JIAA YUYUTEJIA

CmupnoBa H.1O., CmupnoB 1. A. VccnenoBarenbckue U MPOEKTHbIE pabOThI M0 XUMHUHU 5-9 KIacchl:
yueOHoe nocodue. — M.: [IpocBemienue.

Paneuxnit A.M. Xumus. [{unakrudeckuil marepuan 8-9 kinaccel. — M.: [IpocBenienue.

I'm6puensu O.C. Xumus. 3agaun Mo XMMHUHU U COCOOBI UX pemienus: 8-9 kimaccel. — M.: [IpocBemenue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
bubmuoreka [{OK https:// m.edsoo.ru
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