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Toscnumenvhas 3anucka

[Iporpamma mo XMMHUM Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHUM K pe3yJjibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHON MPOTpaMMBbI
OCHOBHOTO 0011ero oopazoBanus, npejacrarieHHbix B @I'OC OO0, a Takke Ha OCHOBE
dbenepasibHON pabodeil MporpaMMbl BOCITUTAHUSA U C YYETOM KOHIIEHIUU MPETOAaBaHuUs
y4eOHOTO TmpenMera «XuMus» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma mo xumMuu Aa€T MpEACTaBIEHUE O IEJAX, o0Iel cTpaTeru o0ydeHus,
BOCITUTAHUS U PAa3BUTHS 00YyYaIONIUXCS CPEJACTBAMU YY€OHOTO MPEIMETa, YCTAHABIUBACT
o0s3aTeIbHOE TIPEJAMETHOE COJIepKaHUE, MpeaycMaTpUBAeT paclpenesieHue €ro Io
KJIacCaM U CTPYKTYypHUpPOBAHUE 1O pa3jesiaM U TeMaM MPOTPaMMBbI 110 XUMHH, OTPEIEISIET
KOJMYCCTBEHHBIC W KAYCCTBEHHBIC XapaKTEPHUCTHKU COJCPKAHMS, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh N3YUEHUS XUMHH C YIETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€M, JIOTUKKM Y4e€OHOIro TMpoIecca, BO3PACTHBIX OCOOCHHOCTEW OO0ydJaromumxcs,
onpeneNsieT BO3MOXKHOCTH IMpeAMeTa g pealu3aluu TpeOOBaHMM K pe3yJsibTaTaM
OCBOCHMSI OCHOBHOW 00pa3oBaTEIbHOM MpPOrpaMMbl HAa YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHUsl, a TaKKe TPEOOBAHMI K pe3ysibTaTaM OOy4YeHHUs XMMHUHM Ha YPOBHE Lielier
M3y4YeHUs] TIpeIMETa U OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIBHOM JEATEIHLHOCTH
00y4aroIerocs o OCBOSHUIO y4eOHOT'0 COJIePKAHMUS.

3HaHUE XMMUU CITY>KUT OCHOBOM /17151 (JOPMUPOBAHUSI MUPOBO33PEHUS 00YUaIOIIEerocs,
€ro TMpPEACTaBICHUM O MaTepUATbHOM €JIMHCTBE MHUpPA, BaXKHYIO pOJb UTPAIOT
dbopMupyeMble XUMHUEH TIPEICTaBICHUS O B3aUMOIIPEBPAILICHUSIX SHEPTUH U 00 SBOJIOLUU
BEIIECTB B MPUPOJIE, O MYTAX PEUICHUS II00aJbHBIX MPOOJIEM YyCTOWYUBOIO pPa3BUTHUSA
YeJIOBEUECTBA — CHIPHEBOM, IHEPTEeTUUECKOM, MUIIEBOM U IKOJOTHYECKON O€30MacHOCTH,
po0JieM 3paBOOXPaHCHHUS.

N3yuenne xumun:

CHOCOOCTBYET peanu3aliil BO3MOXKHOCTEW [UIsI CaMOpPa3BUTHS U (OPMHUPOBAHUS
KYJbTYPbI JITYHOCTH, €€ 001Iel 1 (GyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaL B (GOPMHPOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyyarommxcs, HAaBBIKOB WX  CAMOCTOSITEIbHOM ~ Y4eOHOM  JIESITEIbHOCTH,
HKCTIEPUMEHTAIILHBIX U MCCIIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B TIOBCEIHEBHOM
KU3HU, TaK U B MPOGECCUOHANTBHON NeATENHHOCTH;

3HAKOMUT CO CNEIU(PUKON HAYUYHOTO MBIIUICHHUS, 3aKJIaAbIBAET OCHOBBI 1IEJIOCTHOTO
B3rJISiJa HAa E€IUHCTBO MPHUPOJLI M YENOBEKa, SBJISETCS OTBETCTBEHHBIM 3TallOM B
(hopMHUPOBAHUH €CTECTBEHHO--HAYUYHON TPAMOTHOCTH 00YUaIOIIUXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO--HAYUYHBIM
3HaHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOH BKJIaJ B JKOJOrMYeCKOe 0Opa3oBaHUE
00yUarommxcs.

JlaHHble HampaBieHHsT B OOYYEHMHM XHUMHH OOECIEYMBAIOTCS CHELM(PHUKOMA
coJiepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIN SIBISCTCSA TMEJarorH4ecKd aganTHPOBAHHBIM
oTpakeHueM 0a30BOI HAYKU XMUMHH Ha ONIPENCTIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIIETO 00pa30BaHUsI OPUEHTUPOBAH Ha OCBOCHHE
0Oy4JaronmMMucss CUCTEMbl TIEPBOHAYATBHBIX TOHSITHH XWUMHUH, OCHOB HEOPTaHMYECKOU
XUMHUHU U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TTOHITHI OPTaHNYECKOW XUMUHU.

CTpykTypa CcOJEp)KaHHS TIPOrpaMMbl 110 XUMHU C(HOPMHUpOBaHAa Ha OCHOBE
CUCTEMHOTO0 Moax0/a K €€ nzyuenuto. CojeprkaHue CKIaJbIBACTCS U3 CUCTEMbI TIOHITHH O



XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUN 0 XUMUYeCKOol peakuuu. O6e 3TH
CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI MO0 IPUHIUITY [TOCIEA0BATEIBHOIO PA3BUTHUS 3HAHUN
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J{. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOMN CBSA3H;

— IPEJCTaBICHUN 00 3NIEKTPOJUTHUECKON AUCCOIUAIINH BEILIECTB B PaCTBOPAX.

Teopernyeckre 3HaHUS PacCCMAaTPUBAIOTCS HA OCHOBE SMITMPUYECKHU IMOJTYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIbHO OT OJAHOIO YPOBHS K JIPYTrOMY,
BBINOJHSAS (PYHKINK OOBSICHEHHS ¥ TPOTHO3UPOBAHUS CBOIMCTB, CTPOSHHS M BO3MOXKHOCTEH
IIPAKTUYECKOIO MPUMEHEHUS U MTOJIYYEHHUS U3Y4aeMbIX BEILECTB.

OcBoeHne mporpaMmsbl IO XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS O
XUMHAYECKON COCTABISIONIEN HAyYHOW KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOW MPHUPOIBI,
LEHHOCTHOTO OTHOIIECHMSI K HAyYHOMY 3HAHHMIO M METOJaM MO3HaHus B Hayke. M3yueHue
XUMUU NPOUCXOJUT C MPUBJICYECHUEM 3HAHUN U3 PaHEe U3YyUEHHBIX YUYEOHBIX MPEAMETOB:
«Oxkpyxatomuii Mup», «buosorus. 5—7 knacce» u «Pusmnka. 7 Kiaacey.

[Ipu “3yueHnr XuMHUH IPOUCXOIUT POPMUPOBAHUE 3HAHUN OCHOB XUMUYECKON HAYKH
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YEIOBEKa U KaKk
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOH KyJbTYphl. 3ajadya y4yeOHOro IpeaMeTa COCTOUT B
(GhOpMHUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUN — BaKHEHUINX (PAKTOB, TOHATHI, 3aKOHOB
U TEOPETUUYECKUX MOJO0KEHUH, TOCTYIHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKkTepa,
A3blKa HAYKH, B MPUOOIICHUH K HayYHBIM METOJIaM IMO3HAHUS MPHU U3YyYEHUH BEIIECTB U
XUMHUYECKUX pEeaklMid, B (OPMUPOBAHMM M Pa3BUTHUU IO3HABATEJIBHBIX YMEHHH M HX
IPUMEHEHUN B Y4Y€OHO-TIO3HABATEJIbHOM M yueOHO-UCCIIE0BATEIbCKON IEsTEbHOCTH,
OCBOEHUU MpaBUJl 0€30I1aCHOTO 0OpAIEHHsI C BELIECTBAMH B IIOBCEIHEBHON HKU3HU.

[Ipu u3yueHnn XUMUHU Ha YPOBHE OCHOBHOTO O0IIIETO0 00pa30BaHus BaXXHOE 3HAUCHHUE
MpUOOPENN TaKue LEeJH, KakK:

— ¢opMUpOBaHHE  WHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSITEJIbBHOMY  TMPHUHATHIO  PEIICHUH,
CIIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUAM KHU3HU;

— HaIpaBJICHHOCTh OOyUYEHHs Ha CHCTEMaTH4ecKoe MpUOOIICHHE O0ydarolmuxcs K
CaMOCTOSITEJIbHOM  MO3HABATENBHOM JEATEIbHOCTH, HAYYHBIM METOJAM I[O3HAHUS,
(bOpMUPYIOIIMM MOTHBALIUIO M PA3BUTUE CIIOCOOHOCTEH K XUMHUH;

— obecrieueHre yCciaoBHM, CIOCOOCTBYIOMIMX NMPUOOPETEHUIO 00YUYarOIIMMHUCS OIbITa
pa3HOOOpa3HOW JAESATENIbHOCTH, TMO3HAaHUS M CaMOIO3HAHHWS, KIIOUYEBBIX HAaBBIKOB
(KJTHOYEBBIX KOMITETEHILIMI), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE ISl PA3IUYHbIX BHUJIOB
NEATEIIbHOCTH;

— (opMupoBanue 001l PYHKIMOHAIBHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM YHCJE€ YMEHUN OOBSICHATH M OLEHUBATh SIBJICHHS OKPY’KAIOLIEr0 MHUpPA, WUCIOJIb3Ys
3HAHUSA U OTIBIT, OJyYE€HHBIE IPU U3yUYEHUU XUMUH, IPUMEHSTh UX MPU PELICHUH MPoodiIeM
B IIOBCEHEBHOM KU3HU U TPYIOBOU AEATEIBHOCTH;

— (QopmupoBaHrue y OOy4YalOIUXCs TYMaHHCTUYECKHMX OTHOIICHUN, MOHUMaHUS
LEHHOCTH XUMHUYECKMX 3HAHUW [UIsi BBIPAOOTKH OSKOJOTHYECKH IIeJIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOM AESITEILHOCTU B LEJISIX COXPAaHEHHUS CBOETO 370POBbSI U
OKpY’KaroIEH IPUPOJHOUN CPEIBIL;



— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTE K CaMOKOHTPONIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHsS OOIIECUEIOBEUECKUX IIEHHOCTEW, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEr0 00yUeHHUS.

OOmiee 9mMCIO YacoB, OTBENEHHBIX IS M3yYEHHUS XMUMHH HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanusi, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HEZIeN0), B
9 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

Cooeporcanue yuebHo2o npeomema

8 KUIACC

IlepBoHaYa/IbHBbIE XUMHYECKHE IOHATHUS

[Ipeamer xumun. Posib XMMUK B )KU3HU YEIOBEKA. XUMHUSA B CUCTEME HayK. Tena u
BellecTBa. PU3NMUECKHUE CBOMCTBA BEIIECTB. ATperaTHoe cocTosiHue BeniectTs. [lonsaTue o
MeTOJIaX Mo3HaHus B XuMuu. YucTeie BemiecTBa U cmecu. CriocoObl pa3/ieneHus cMeceH.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XUMHUYECKUX DJIIEMEHTOB.
IIpocTeie U cioXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass ¢Gopmyrna. BaneHTHOCT aTOMOB XHWMHUYECKHX JIIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BewecTB. OTHocuTenbHass aToMHas wmacca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHYECKOT0 AJIEMEHTA B COCIMHEHHH.

KonunuectBo BeniectBa. Moiib. MosisipHast macca. B3auMocCBsA3b KOJIMUECTBA, MAacChl U
YHCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Thl o ¢oopMyiaMm XUMUUECKUX COSTMHEHHM.

@u3NYEeCKUEe U XUMHUYECKUE SIBIICHUS. XUMHUYECKas peaklus U €€ MpU3HaKh. 3aKOH
COXpaHEHHUs MacChl BeHIECTB. XUMHUYECKHME ypaBHeHHs. Knaccuduxanus XUMHUYECKUX
peakiuii (CoeIMHEHMS, pa3JIoKEeHUs, 3aMeleHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMHUYECKOM MOCYI0H, TpaBHIIaMU paOdOTHI B IAOOPATOPUH U IPUEMaMHU
oOparteHust ¢ 1abopaTopHBIM 000PYIOBaHUEM, U3YUYEHHE U OTHCaHNe (PU3NIECKIX CBOMCTB
00pa3IoB HEOPTaHWYECKUX BEIICCTB, HAOMIOeHNEe (HM3HUECKUX (TUTABICHUE BOCKA, TASTHHAC
JbJa, pAaCTHpaHUE caxapa B CTYIIKE, KAIEHHE M KOHJEHCAlUs BOJbI) U XUMHUYECKUX
(ropeHue cBeuM, NpOKaJIMBAHUE MEAHOW MPOBOJIOKH, B3aUMOJICCTBHUE MeEJIa C KUCIOTOM)
SABJICHUM, HAOJIIOICHUE U ONHCAaHUE MPU3HAKOB MPOTEKAHUS XHUMHUUYECKUX pEeaKIui
(paznoxeHue caxapa, B3aUMOJICCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHue
ruapokcusia Menu (II) mpu HarpeBanuu, B3auMOoICMCTBHUE HKeje3a ¢ PACTBOPOM COJIH MEIU
(IT), u3yueHue cmocoOOB pazfeieHusi CMeceil: ¢ MOMOUIbI0 MarHuTa, (UILTPOBAHUE,
BbINIapUBaHUE, NUCTUIUIAIMUSA, XpomaTorpadus, TpoOBEICHUE OYUCTKU MOBAPEHHOU COJH,
HAOJIIO/ICHHE W OMMCAHHWE PE3yJbTaTOB IMPOBEACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHUs1 MACChl, CO3/IaHUE MOJENIEe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Ba:xHeimue npeacTaBuTe I HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopos — aneMeHT U IpocToe BEIECTBO.
Haxoxzaenue kuciopoaa B MNpupoae, (U3NYECKUe UM XMMHUYECKHE CBOMCTBa (peakuuu
ropeausi). Okcunpl. [Ipumenenne kucinopoga. CrHocoObl MOTy4YeHHUS KHUCIOpPOJa B
nabopaTopud U TMPOMBINIIEHHOCTH. KpyroBopor kucimopoga B mnpupoge. O3oH —
aJUTOTpOITHAS MOAUUKAIIHS KACTIOPO/Ia.

TernoBoit 3p(HEeKT XUMHUYECKON peakIuu, TEPMOXUMHUYECKUE YpaBHEHHUS, IK30- U
SHAOTEPMHUYECKUE PEAKIUMU. TOIIMBO: Yroiab U METaH. 3arpsA3HEHUE BO3/1yXa, YCUJIIEHUE
MapHUKOBOTO 3 exTa, pa3pyluieHue 030HOBOTO CIIOSL.



Bonopon — snemeHT M mpocTtoe BemiecTBO. HaxoxkaeHue BOoaopoa B IPHUPOJE,
¢du3nUecKkue U XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIocoObl nomyyeHus. Kuciaorel u
COJIH.

MonsipHbIii 00BEM ra3oB. Pacy€Tel M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBomcTBa BoAbl. Bona xak pactBopurens. PactBopel. HacklieHHbIE U
HEHACBIIICHHBIE PacTBOPBL. PacTBOPpMMOCTH BelIeCcTB B BojAe. MaccoBas 10715 BEIIECTBA B
pactBope. XuMu4eckue cBoiicTBa Boibl. OcHOBaHUs. Posib pacTBOPOB B IPUPO/IE U B )KU3HU
yesioBeka. KpyroBopoT BOJbI B IpupoAe. 3arps3HEHUE IPUPOIHBIX BoA. OXpaHa v O4MCTKa
MIPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coenunennii. Oxcunpl. Kinaccudukaims oKCHI0B:
cosieoOpasyroiire (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEpHbIE) U HECOJIe0Opa3yroIIHe.
Homenknarypa oxkcuaoB. duznyeckue M XMMHYECKHE CBOMCTBA OKCUIOB. llomydenue
OKCH/JIOB.

OcHoBanusa. Knaccudukanus ocHOBaHMM: IIETOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatypa ocHoBanuii. @U3M4ECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHue
OCHOBAHHM.

Kucnotel. Krnaccuduxanus xucinor. Homenknatypa kucinor. ®Pusuueckue Hu
XMMHUYECKUE CBOWMCTBA KUCIOT. Psan aktuBHOCTHM MetaimioB H. H. bekeroma. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coneil. @uU3MYECKHUE M XHUMHYECKHE CBOWMCTBA COJEH.
[Tosmyyenue couen.

['eHeTHUecKas CBA3b MEXAY KJIACCAMHA HEOPTaHUYECKUX COETMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIIPECIICHUE COJAEPXKAHUS KHCIOpoAa B BO3JyXe, IOJIyYECHHE,
coOupaHue, paclo3HaBaHWE W  HW3Y4YEHUE CBOMCTB  KHCIOpOJa, HaOIoIeHHe
B3aUMOJICHCTBUSL BEUIECTB C KHUCJIOPOJOM M YCIOBUS BO3HMKHOBEHHUS W MPEKpAILCHHS
ropeHus (Mmokapa), O3HAKOMJIEHHE C 0Opas3lmaMu OKCHIOB M OIKMCAHWE HX CBOWCTB,
MOJIy4YeHUE, COOMpaHHe, PAclHO3HABAHME W HW3Y4YEHUE CBOMCTB BOAOpoaa (TOpeHue),
B3auMojielicTBue Bojiopoja ¢ okcugom Mend (II)  (BO3MOXKHO  HMCMOJB30BaHUE
BHJICOMaTEPHUANIOB), HAOJIOAEHUE 00PA31I0B BEMIECTB KOJIMUYECTBOM | MOJIb, UCCIEAOBAHUE
OCOOEHHOCTEN PACTBOPEHHs BEUIECTB C PA3IMYHON PAaCTBOPUMOCTBHIO, IPHUTOTOBIICHHUE
PACTBOPOB C ONPEAECTEHHON MACCOBOM J10JIEM paCTBOPEHHOTO BEIIECTBA, B3AUMOJICCTBUE
BOJIbI C ME€TaJUTAMH (HATPHUEM U KaJbI[ueM) (BO3MOXKHO MCIIOIb30BaHUE BUIEOMATEPUATIOB),
UCCJIeIOBaHUE O0pPAa3I[0OB HEOPraHWYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HaOIIOJIEHUE
U3MEHEHUSI OKpPAaCKM HWHIMUKAaTOPOB B pacTBOPax KHUCIOT M WIEIOYEH, H3y4YEHUE
B3aumozericteus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT ¢ METaJUIaMH,
peakuuii HeWTpanu3aluu, MOJTYyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO
MeTajla APYTMM W3 pacTBOpa COJM, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad IO TEME
«BakHeHIMe KIacChl HEOPTaHUYECKUX COEAUHEHUID.

Iepnoauyeckuii 3akoH U Ilepuoanyeckass cucreMa XUMHYECKHX dj1eMeHTOB /I,
N. MenpeseeBa. CrpoeHue aroMoB. XuMHYeCKass CBs3b. OQKHCIANTEILHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN

[lepBble MOMBITKA KJIACCU(PUKANUA XUMUYECKUX DJIEMEHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (LIEJIOYHbIC U IIEIOYHO3EMEIIbHBIE METAJUIbl, TAJIOTEHbI, UHEPTHbIC
rasbl). DJIEMEHTBI, KOTOPbIE 00pa3ytoT aM(OTEPHBIE OKCUIBI U THAPOKCHIBI.

Ilepuonnyeckui 3akoH. Ilepuomuueckas cucremMa XuUMHA4YECKHX 3yeMeHToB [ .
MenneneeBa. Koporkonepuoanas u qiuHHonepuoanas ¢popmsl [lepuoaundeckoil cucTemMsl



xumuueckux anemeHtoB [l. M. MenpeneeBa. Ilepuonbl u rpynmbl. OU3HUECKUNA CMBICI
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Ctpoenue aromoB. CocTtaB aTOMHBIX sifep. M3oTombl. nekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUYECKUX 3iieMeHTOB llepuoamueckoit
cucreMsl JI. . Menaeneesa. XapakTepuCcTUKa XMUMHUYECKOTO DJIEMEHTA I10 €T0 MOJI0KEHUIO
B [Iepnonnueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTM  HM3MEHEHHs  pajadyca aTOMOB  XMMHUYECKHX  JJEMEHTOB,
METATMYECKUX U HEMETAJUIMYECKUX CBOWMCTB MO IPyNIaM U MEPUOIAM.

3nauenue Ilepuoguueckoro 3axkoHa u Ilepronnueckoil CUCTEMBI XHUMHYECKUX
AJIEMEHTOB Ul Pa3BUTUA HAyKu U npaktuku. 1. 1. Mennenees — yd€Hbli U rpaXk1aHUH.

Xumuueckass  CcBsi3b.  KoBasieHTHas  (TOJisipHAsT M HEMOJSpHAs)  CBA3b.
DNEeKTpOOTPULIATENBHOCTh XUMUYECKHUX AIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucnenus. OKHCIHATENIBHO--BOCCTAHOBUTENBHBIE peakiuu. [Iponecchbr
OKHCIICHHS] U1 BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumMenm:

M3yyeHue 00pa3loB BEIIECTB METAJUIOB M HEMETAIIOB, B3aUMOJIEUCTBHE THIPOKCUAA
LIAHKAa C PacTBOpaMH KHCIJIOT M WIENOYEH, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIMINX
MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUuid (TOpEeHUEe, pEeaKkuu Pa3oKeHHUs,
COCIUHEHUS ).

Mesicnpeomemmuoie cea3u

Peannzanuss MeXNpeIMETHBIX CBSI3€M IMpU  HM3YYEHUHM XUMHM B &8 KJjacce
OCYIIECTBIISIETCS] YEPE3 UCIIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYUYHbBIX NOHSTHUN, TaK
U TOHSTUH, SBISIOMIMXCS CHUCTEMHBIMU JJISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO--
HAay4YHOT'O IIUKIIA.

OO0mre ecTeCTBEHHO--HAy4YHbIC MOHATUS: HAyYHbIN (DaKT, TMIOTE3a, TEOPHS, 3aKOH,
aHalM3, CHUHTE3, KilacCU(PHKAIMs, TEePUOJUYHOCTh, HAONIOACHHUE, JKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHNE, MOJEND, SIBJIICHHE.

@®u3uka: Marepus, aToM, DJEKTPOH, INPOTOH, HEUTPOH, HOH, HYKIWJI, H30TOIIbI,
PaZMOaKTUBHOCTH, MOJIEKYJIA, SJICKTPUUECKUN 3apsl, BEIIECTBO, TE€JI0, 00bEM, arperaTHoe
COCTOSTHME BEIIECTBa, Ta3, (U3MYECKHE BEIWYUHBI, EIUHUIBI H3MEPEHUs, KOCMOC,
IUTaHeTHI, 3BE361, COIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdhepa, MHHEpPaNbl, TOPHBIE MOPOJbI, IOJE3HBIC
MCKOIMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHUYECKas peaKkuus

[lepuonnueckuii 3akoH. [lepuomanyeckas cucrema xumuuyeckux siaemeHtoB . U.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kalus, KaJbLUSI U UX COCAUHEHUN B COOTBETCTBUU C
MIOJIOKEHHUEM 3JIEMEHTOB B llepronueckor cCUCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJIbI XUMUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKUX PEMIETOK,
3aBHCUMOCTh CBOMCTB BEIIECTBA OT TUMNA KPUCTALIUYECKOU PEIIETKU U BUJIA XUMUYECKOU
CBSI3H.

Kinaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XMMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3IM4YHBIM KJaccaM HEOPTaHWYECKUX COEIUHCHUH,
F€HETUYECKas CBSI3b HEOPTaHMYECKUX BEILIECTB.



Knaccudukanus XUMHUYECKUX pEakUUid MO Pa3IUYHbIM MpU3HAKaM ([0 YUCIY U
COCTaBy Yy4YaCTBYIOIIMX B pPEaKIMU BEIIECTB, MO TEIJIOBOMY 3(h(DEKTy, M0 H3MEHEHUIO
CTENEHEH OKHCIEHUS XHMHYECKHUX JIJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHUIO
KaTaau3aTopa). JK30- U S3HJA0TEPMUYECKUE PEaKIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue o ckopocTu xumMuueckon peakiuu. [louarue 00 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsITHE 0 TOMOreHHBIX M T€TEpOTreHHbIX peakuusx. [lonsarue o
karanmse. [loHatne o xumMuyeckoM paBHOBecuU. (DaKkTOpBI, BIMAIOIIME HA CKOPOCTb
XUMHUYECKON pEaKUH U MOJO0KEHHE XUMUYECKOTO PAaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, FIEKTPOHHBIA OaTaHC OKUCIUTENbHO-
BOCCTaHOBUTEJIBHON pEeaKLMH. CocraBnenue YpaBHEHUI OKHUCJIUTEIIBHO--
BOCCTAaHOBUTEJIbHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a AJIEKTPOHHOTO OaaHca.

Teopuss 3IEKTPOJIMTUYECKONW IUCCOLMALMU. OJEKTPOJUTBl W HE3JIEKTPOJIUTHI.
KatunoHnsl, anHnoHbl. MexaHu3M JUCCOLMAIIMH BEIIECTB C PA3IMYHBIMU BUAAMHU XUMUYECKON
cBsi3u. CteneHpb quccouuanuu. CHUIIbHBIE U CJIa0ble AJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cioBHs NPOTEKAHUS peaKIIMii HOHHOTO 0OMEHa, MOJIHbIE
Y COKpAIIEHHBIE NOHHBIE YpaBHEHHMS peakunil. CBOMCTBA KUCIOT, OCHOBAaHUW U COJIEH B
CBETE MPEACTABICHUIA 00 3JEKTPONUTUYECKON qucconuanui. KayecTBeHHbIE peaKiuu Ha
noHbl. [IoHsATHE O TUAPONIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHUE C MOJEIIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METa/NIOB U HEMETAUIOB (rpadura M anMasa), CI0XKHBIX BEHIECTB (XJIOpHlia HaTpus),
UCCJIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PeaklUy OT BO3AECHCTBUS PA3IMYHBIX
(akTOpoB, HCCIEAOBAHHUE AJIEKTPONPOBOJHOCTH PACTBOPOB  BEILECTB, Ipolecca
JUCCOLMAIMU KUCIIOT, IeJIoUel U cojlel (BO3MOXHO MCIIOIb30BaHUE BUAEO MAaTEPHUAJIOB),
IIPOBEJICHUE OIBITOB, WITIOCTPUPYIOIINX MPU3HAKU POTEKAHUS peakuii HOHHOTo 0OMeHa
(oOpa3oBaHue Ocajka, BeIIEIEHUE ra3a, 00pa30BaHHE BObI), ONBITOB, MILTIOCTPUPYIOIINX
OPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUN (TOpPEHUE, PEAKIUU Pa3I0KEeHHUS,
COEIMHEHMsI), PACIO3HABAHUE HEOPraHWYECKHX BEIIECTB C MOMOULIBI0 KayeCTBEHHBIX
peakLMil Ha HOHBI, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeranbl u MX coeiMHEHUSA

OO6mias xapakTepucTHKa rajaoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHBIE
creneHu okucieHus. CTpoeHue U GU3nYecKrue CBONCTBA MPOCTHIX BEIIECTB — T'aJIOTCHOB.
XUMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3aUMOJICHCTBUE C METAJJIaMU, HEMETaJUIAMH,
nienioyamu). XjopoBoaopona. ConsiHas KHUCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4YECHHE,
npuMeHeHue. JlelicTBre XJopa U XJIOPOBOJOPOJA HAa OpPraHu3M uelioBeka. Baxuelune
XJIOPU/bI U UX HAXOXKIEHUE B IPUPOJE.

O6mias xapakrepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTeNeHn okucieHus. CTpoeHue u puznyeckre CBONCTBA MPOCTHIX BEIIECTB —
KHACTIOpPOJIa M Cephbl. AJUIOTPONHBIE MOAU(PUKALNUKA KHUCIOPOJa U Cepbl. XHUMUYECKHUE
cBoiicTBa cepbl. CepoBOJIOPO, CTPOCHHE, (PUZNUECKUE U XUMUYECKUE CBOWCTBA. OKCHUIBI
Cepbl Kak MPEJICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KHCIIOTa, (U3HUECKUE U
XUMHUYECKHE CBOMCTBa (OOIIME Kak MPEeACTaBUTENS Kiacca KUCIOT U CHElU(pUYECKHE).
XUMUYECKHE PEaKIiH, JIeXKAIIUe B OCHOBE MPOMBIIUIEHHOTO CI0C00a MOTYyUYEHHUS] CEPHOM
KkUCHOThl. [Ipumenenue cepHoit KucaoThl. Coliv CEpHOUM KUCIOThI, KaU€CTBEHHAs PEaKIIUs
Ha cyiabdar-uoH. Haxoxknenuwe cepbl U €€ COECIMHEHMH B MpUPOJE. XHUMHUECKOE
3arpsi3HEHUE OKPY>KAIOIIEH Cpellbl COETMHEHUSIMU CEPhI (KUCIOTHBIE JTOXK/IU, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.



O6mias xapakrepuctuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIECHMs. A30T, pacnpoCTpaHeHUE B MpUpone, PU3nyeckue u
XUMUYecKue cBoMcTBa. Kpyroopor azora B mnpupoae. AMMHAK, €ro (U3HYECKHE U
XUMUYECKUE CBOMCTBa, MoyiydyeHUue U npuMeHeHue. Conu aMMOHUS, UX (pU3MYecKue u
XUMUYECKHEe CBOMCTBA, TpuMeHeHue. KauecTBeHHas peakiius Ha MOHbI aMMOHUsS. A30THas
KHCJIOTa, €€ MmoyueHue, Gu3ndeckue 1 XUMUIECKUe CBOMCTBA (0OIIHe KaK MPeACTaBUTEN
KJIacca KUCJOT U cnernuduyeckue). Mcrnoap30Banne HUTPATOB U COJIEH aMMOHUS B KA4E€CTBE
MUHEPATBHBIX YA0OpeHUN. X UMUUECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMHU
a3oTa (KUCJOTHBIE MOXKIH, 3arps3HEHHE BO3Ayxa, MOuBBl M BomoéMOB). Ddocdop,
ajutoTpornHbie Moaudukanuu ¢Gocdopa, huUMUECKUe U XUMUUYECKHe cBoicTBa. OKcun
docdopa (V) u dpocdopHas kucnora, pU3ndecKue U XUMUUECKHE CBOMCTBA, MOIyYCHHE.
Ucnonp3oBanue hochaTtoB B kKauecTBE MUHEPATBHBIX YAOOPEHU.

O6mas xapakrepuctuka 31emMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHbIE  CTENEHW  OKUCJIEHHUS.  YTJIEepoJ,  aJUIOTPONHble  MOAU(UKAIIIH,
pacnpocTpaHeHue B TpupoAe, (pu3nyeckue M XUMHUYECKHME CBOMCTBA. AacopOius.
Kpyrosopor yraepona B npupoge. OKcuabl yriepoaa, ux (Qpu3nyeckue M XUMHYECKHE
CBOMCTBA, JIEWCTBHE Ha >KMBbIE OPTaHU3MbI, NOJyYEHHE U NMPUMEHEHHE. JKOJOTUUYECKUE
npo0JieMbl, CBA3aHHbIe C OKcuaoMm yriepoaa (IV), rumoreza rino0ambHOrO MOTEIJICHUS
KJIMMaTa, TapHUKOBBIM 3¢ @dexT. YrompHas kuciota U e€ conu, ux (U3NYECKUe M
XUMUYECKUE CBOMCTBA, MOJyUYeHrue U npuMeHeHne. KauecTBeHHas peakius Ha kapOOHAT-
noHbl. Mcronb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIUICHHOCTH U CEJIbCKOM
XO35UCTBE.

[lepBoHavyasibHbIE TOHATHS OO0 OPraHMYECKUX BEHIECTBAX KAaK O COCAMHEHUSX
yriaepojga (MeTaH, 9TaH, JTWJICH, aleTHWICH, 3TaHOJ, TIUIEPUH, YKCyCHash KHCIIOTA).
[IpupoHble UCTOYHUKHU YTIJIEBOJIOPOAOB (yroib, MPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX
nepepaboTku (OCH3WH), UX POJIL B OBITY W MPOMBINUICHHOCTH. [ToHATHE O OMOTOTHYECKH
BAKHBIX BEIIECTBAX: JKUpax, OeNKax, yriaeBoJAaXx — M UX pOJH B >KU3HU YEJIOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COETMHEHHM.

KpemHuuii, ero (usmyeckue M XMMHUYECKHE CBOMCTBA, MOJYYEHHE U NPUMEHEHUE.
Coenunenus kpemHusi B nipupojge. O6mme npeactasieHuss 06 okcuae kpemaus (IV) m
KpemMHueBou kuciote. CHUIIMKAThl, UX HCIOJIb30BAaHHWE B OBITY, B MPOMBIILICHHOCTH.
Bakneiiive cTpouTeabHble MaTepUalbl: KEpaAMHUKa, CTEKIIO, IEMEHT, OETOH, 5KeJIe300€TOH.
[IpoOnemMbl 0€30MacCHOrO0 HMCMOJIB30BAHUS CTPOUTEIBHBIX MATEPUATIOB B MOBCEIHEBHOMU
AKU3HH.

Xumuueckuii IKCnepuMenm:

U3y4eHUEe OOpa3l[OB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIOTHI,
POBEICHUE KAYECTBEHHBIX pEaKIMil Ha XJIOPUA-UOHBI M HAONIOACHHE MPU3HAKOB MX
IPOTEKaHMs, ONBITHI, OTPAXKAIOIIKUE PU3NUECKIE U XUMUYECKHE CBOMCTBA raJJOT€HOB U UX
COEMHEHMH (BO3MOYKHO MCIOJIb30BaHUE BUICOMATEPHATIOB), O3HAKOMIIEHHE C 00pa3aMu
XJIOPUIAOB (TaJOre€HUII0B), O3HAKOMJIEHHME C oOpa3lamMu cepbl U €€ COECIUHEHHSIMHU
(BO3MOXKHO HCIOJIB30BaHUE BHUACOMATEPUAIOB), HaONIOJEHUE Ipolecca OOyTrIUBaHUS
caxapa IOJ JIEWCTBUEM KOHILICHTPUPOBAHHOM CEPHOW KHUCIIOTBHI, U3y4YEHUE XHMHUYECKHUX
CBOMCTB pa30aBJICHHON CEPHOM KUCIIOTHI, TPOBEICHNE KAYECTBEHHOM peakinuy Ha CyJibdat-
MOH 1 HaOJI0/IeHre TIPU3HAKa e€ MPOTEKaHUsI, 03HAKOMJICHHE ¢ (PU3NIECKUMU CBOMCTBAMHU
azora, Qochopa M UX COCAMHEHUU (BO3MOKHO HCIIOJIHL30BAHUE BUJICOMATEPUAIIOB),
oOpasaMu a30THBIX U (POoCPOpHBIX yI00peHUH, moTyuyeHue, cooupaHue, paclio3HaBaHUE U
W3YUEHHUE CBOWCTB aMMHUaKa, MPOBEJICHHE KAYECTBEHHBIX pEaKIMii HA MOH aMMOHHUS U



dochar-uoH W U3yYeHHME  NPU3HAKOB  MX  MPOTEKaHUs,  B3aUMOJECHCTBHUE
KOHIEHTPUPOBAHHOM  A30THOM KHMCIOTHI C MeIbl0 (BO3MOXXHO  HCIOJb30BaHUE
BUJICOMATEPUATIOB), M3YUYEHUE MOJIENe KpPUCTAUIMYECKUX PEIIETOK aiMasza, rpadura,
dynnepeHa, O3HAKOMIIEHHE C TMPOLIECCOM  aACOpPOIIMM  pPAaCTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YyIJ€M U YCTPOMCTBOM NPOTHBOTA3a, IMOJy4YeHUE, COOUpaHue,
paclo3HABaHUE WM H3YYEHHUE CBOWMCTB YIJIEKUCIOrO ras3a, MPOBEICHUE Kauye€CTBEHHBIX
peakimii Ha KapOOHAT W CHJIMKAT-WOHBI W W3yYEHHE NPHU3HAKOB WX MPOTECKaHUS,
O3HAKOMJIEHME  C  NOPOAYKUMEHM  CWJIMKATHOW  NPOMBIIUIEHHOCTH,  PELICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TeMe «BakHenIe HeMeTauIbl U UX COEUHEHUSD).

MeTtajuibl 4 MX COCAMHEHUS

OO0mrast xapakTepuUCTUKa XUMHUYECKUX JJIEMEHTOB — METAJUVIOB Ha OCHOBAaHUM MX
noJioxkeHust B [lepuonnmueckor cucreme xumMudeckux sneMeHToB [[. M. MenaeneeBa u
ctpoeHus aromoB. CTpoeHHe MeTauioB. Merajuimdeckass CBs3b M METaJUIMYecKas
KpPUCTAJUIMYECKAsd  pEIIETKA. DJEKTPOXUMHUYECKAM  psifi HANpPSHKEHUM — METallIoB.
dusznyecKkre U XMMHUYECKue CBOMCTBa MeTaiuioB. O01ue crocoObl MOTyYeHUs] METAJLIOB.
[TonsTHE 0 KOPPO3UM METAIJIOB, OCHOBHBIE CMOCOOBI 3allIUThl X OT Koppo3uu. CriiaBbl
(cTanb, 4yTyH, TIOpaTIOMUHHAN, OPOH3a) U UX NPUMEHEHHE B OBITY U MPOMBILIIEHHOCTH.

[[lenounsle MeTAIBL: TOJOXKEHHE B lleproanYeckol CUCTEME XUMHYECKHX
aneMeHToB 1. 1. MenaeneeBa, CTpO€HUE UX aTOMOB, HAX0XKAEHUE B Ipupoe. Pusnyeckue
U XMMUYECKHE CBOWCTBA (HA mpuMepe HaTpus U Kanusi). OKCUIbI U TUIPOKCUABI HATPUS U
Kanus. [IpumeHeHne meaoYHbIX METAJUIOB U UX COCIMHEHUM.

[IlenouyHo3eMeNnbHBIE METAJUIBI MarHWM M KaJbLMM: MOJIOKEeHUE B llepuoanueckon
cucteMe Xxumuueckux aneMeHToB /. . Menneneesa, cTpoeHrE UX aTOMOB, HAX0XKICHUE B
npupone. DPusnyeckue M XUMHUUYECKME CBOMCTBA MAarHus W Kajublus. Baxneunmue
COCIMHEHMsS KaiblMs (OKCHUI, TUIPOKCHA, coyin). JKECTKOCTH BOJBI U CHOCOOBI €€
YCTpaHEHHUS.

AmomMuHAN: TIoJI0keHNe B [lepuoandeckor cucteme XuMHudeckux anemeHToB /[l. U.
MenpaeneeBa, CTpOCHME aTOMa, HAXO0XAEHUE B mpupoae. PU3NYECKUEe U XUMHUYECKHUE
CBOMCTBa aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHA M TUAPOKCHIA ATFOMUHMS.

Kenezo: nonoxenue B llepuomnueckor cucreme xumuueckux snemeHtoB [ .
MenpaeneeBa, CTpOCHME aTOMa, HAXO0XACHUE B mpupope. PU3NYECKME U XUMHUYECKHUE
cBoiicTBa xene3a. Okcunpl, ruapokcuasl U conu xenesa (II) u xenesa (I1I), ux cocras,
CBOKCTBA U MOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE C 00pa3llaMu METaUIOB U CIUIABOB, UX (DU3MUYECKUMU CBOWCTBAMH,
U3YUYECHHE  pE3yJIbTaTOB KOPpPO3UM  METAJIOB (BO3MOXXHO  HMCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEN B3aMMOJACHCTBUSL OKCHA KalblUsS U HATPUS C BOIOU
(BO3MOXXHO HCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB KECTKOW BOJbI,
mpoliecca ropeHusl xeje3a B KUCIOpoie (BO3MOXKHO HMCMHOJIb30BAHUE BUJIEOMATEPUAIIOB),
IIPU3HAKOB NMPOTEKAHNUSI KAYECTBEHHBIX PEAKLWI HA MOHBI: MarHus, KajblUs, aJfOMAHUS,
nuaka, xene3a (II) m xenesa (II), memu (II), HaGnrogeHWE W OMHMCAHHWE MPOIIECCOB
OKpallMBaHUs IUJIAMEHU MOHAMH HATPHsl, KU U Kalablus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHUSA H
TUIPOKCUIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxuHenmue MeTauibl
Y UX COCIUHEHUS.



XUMHUA U OKPYKAKINasA cpeaa

BemectBa u Marepuasibl B [OBCEAHEBHOM JKU3HM 4elloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB MU XHMMHUYECKMX peakuuid B ObiTy. IlepBas mnomomb mpu
XUMHYECKUX 0KOraxX M OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpyXarolied cpeabl (MpeaenbHas  JOMycTHMast
KOHIIeHTpaIus BemiecTs, gaiee — [1/IK). Pons xumun B pemieHnn 3K0JI0THUeCKIX TPOOIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpasloB MarepuajgoB (CTEKJIO, CIUIaBbl METAJUIOB, TOJMMEPHBIC
MaTepuabl).

Meostcnpeomemnule ceazu

Peannzanuss MeXNpeOIMETHBIX CBSI3€M MpU  HM3YyYEHUM XuUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHATUMN, TaK U
TIOHATUM, SBJISIFOIIUXCS CUCTEMHBIMH ISl OTACIBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO
[UKJIA.

OOmue ecTecTBEHHO-HAYUHbIC MOHATHS: HAY4YHBIM (akT, TUMOTE3a, 3aKOH, TEOPHUS,
aHalu3, CHUHTE3, Kiaccu(uKaius, TMNepPUOJUYHOCTh, HAOMIOJACHUE, SKCIEPUMEHT,
MOJICJTUPOBAaHUE, H3MEPEHHUE, MOJEib, SBJICHUE, MAPHUKOBBIA 3(P(DEKT, TEXHOIOTHUS,
MaTepuallbl.

®u3uka: Marepus, aToM, d3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, HW30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJIa, SJEKTPUUECKUW 3apsill, MPOBOAHUKH, MOJYIPOBOAHUKH,
TUDJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTANIMYECKass peni€Tka, CIUIaBbl, (QU3NUYECKUE
BEJIMYMHBI, €AMHULIBI U3MEPEHUS, KOCMHUUECKOE IPOCTPAHCTBO, INIAHETHI, 3BE3/1bI, COMHIIE.

buonorus: porocunTes, nprxanue, 6uocdepa, IKOCUCTEMa, MUHEPATIbHBIE YA00OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, IUTATEIIbHBIE BELIECTBA.

I'eorpadusa: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE TOPOJBI, MOJE3HbIE
HCKOTIa€MbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

IInanupyemule pesynromamsi yueoHo2o npeomema

Jluunocmuvwle pe3ynomamoi

JIMgHOCTHBIE Pe3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCST B XOA€ OOy4YeHUsT XUMHUU B E€IWHCTBE Y4yeOHOH M BOCHHUTATEIbHOU
NEATEIbBHOCTH B COOTBETCTBHUU C TPAJAUIIMOHHBIMU POCCHUMCKUMHU COLIMOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MIPUHATHIMU B OOIIECTBE MPaBHJIAMU U HOpMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHMS, CAaMOPa3BUTHUSI U COIMANIA3AIUN
00yJaroIMXcs.

JIM9HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TTO3UTHUBHBIX IIEHHOCTHBIX OPUECHTAIMIA U PACIIMPEHUE OMbITa ACATEIHPHOCTUA HA
€€ OCHOBE, B TOM YMCJI€ B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHONICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HACIICJIUIO, TOHUMAHUS 3HAYCHUS XUMUYECKON HAYKH B KU3HU COBPEMEHHOTO
o01ecTBa, CHOCOOHOCTH BIIAJIETh JOCTOBEPHOM MH(pOpMAaIHel 0 IepeTOBBIX TOCTIKCHHIX
Y OTKPBITHSIX MUPOBOM M OTEUECTBEHHON XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX
00 ycTpoiicTBE MHpa U OOIIIECTBA;



2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABIECHUS] O COLUMAIBHBIX HOPMAax M MPABWJIAX MEKIJINYHOCTHBIX OTHOLIECHUM B
KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HMCCIIEI0BATENbCKOM, TBOPUECKON U APYrHX BUIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH MPHU BBHIMOIHEHUH YUEOHBIX, TO3HABATEIIbHBIX
3aJa4, BBINOJHEHUH XHUMHUYECKHX OSKCIEPUMEHTOB, CO3JaHUM YUYEOHBIX IPOEKTOB,
CTpEMJICHHsSI K B3aMMOIOHMMAHUIO W B3aWMOIIOMOIIM B IIpoliecce 3TOH y4eOHOH
NEeATEIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHHUE U MOCTYNKU CBOMX TOBapHILIEH C
MTO3WULIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI IMOCIIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHMSL:

MHPOBO33PEHUYECKHE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOM pEeaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIFOLINE OCHOBY IS
MOHUMAHUs CYIIHOCTH HAy4YHOM KapTHHBI MHUpa, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIbI, B3AUMOCBS34X UYEJIOBEKa C MPUPOIHON CpelioH, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MM03HABATEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO XUMUH,
HE0OXOAMMBIE I OOBSICHEHUs HAOJII01aeMbIX MPOLIECCOB U SIBJICHUI, MO3HABATEIBHOM,
MH()OPMATMOHHOM M YUTATENbCKON KyJbTYpbl, B TOM YHCIJIE€ HABBIKOB CaAMOCTOSTEIbHOM
paboThI ¢ Y4EOHBIMU TEKCTaMH, CIIPABOYHOW JIUTEPATYPOU, HJOCTYIMHBIMH TEXHHUUYECKUMHU
cpencTBaMu HHGOPMAIIMOHHBIX TEXHOJIOTHUIA;

MHTEpEC K O0YUYECHUIO U MIO3HAHUIO, JII0OO3HATEIIbHOCTh, TOTOBHOCTH U CIIOCOOHOCTSH K
caM000pa30BaHUIO, MPOEKTHOW U HCCIEN0BATENbCKONW JAESITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMpPaBIEHHOCTH U YPOBHS OOYUEHHS B JaJIbHEUIIIEM;

4) gpopMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHME LIEHHOCTH >XW3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3I0pOBBIO,
YCTaHOBKH Ha 3/I0OPOBBIA 00pa3 *KU3HU, OCO3HAHWE TOCIEICTBUI U HEMPHUITHE BPEIHBIX
npuBblYeK  (YMOTpeOJNIeHHs  aJKOTOJIA, HApPKOTHUKOB, KypeHHs), HEOOXOIMMOCTH
COOJTI0/IEHUS TIPAaBWIT OE30MTACHOCTH MPU 0OPAIEHUN ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY
U PEATIbHOM KU3HU,

5) Tpy10BOr0 BOCIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY H3yuUeHHUIO0 Mpodeccuil W TpyAa pas3IddHOro poja,
YBAKEHHE K TPYILy W pe3yJibTaTaM TPYJOBOM AEATEIBHOCTH, B TOM YHCIIE Ha OCHOBE
OPUMEHEHUSI TPEIMETHBIX 3HAHWW MO XHWMUU, OCO3HAHHBIM BBHIOOP WHIWBUIYAIbHOU
TPAeKTOPUH MPOJIOJKEHUS 00pa30BaAHMS C YUETOM JIMYHOCTHBIX HHTEPECOB U CITOCOOHOCTH
K XUMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOoN mnpodeccunoHaIbHON
NEeATEIbHOCTH W PAa3BUTHUS HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B
npodeccuoHanbHOM Cpelie;

6) 3K0JIOrH4YeCKOro BOCIIMTAHUS :

HKOJIOTMUYECKU 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HUCTOYHHMKY KU3HHM Ha
3emJie, OCHOBE €€ CYyIIeCTBOBaHUS, TOHMMaHUE IEHHOCTH 3/I0pPOBOTO U 6e301macHoro odpasza
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3UYECKOMY U TCHUXUYECKOMY
3I0pPOBBIO, OCO3HAHHE [IEHHOCTH COOIOACHMSI IPaBUJI 6€30IIaCHOTO MOBEACHUS IPU padboTe
C BEUIECTBAMH, a TAKXKE B CUTYyalUAX, YTPOXKAIOIIUX 37J0POBBIO U XKU3HH JIFOJIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHMSI, TTOJTy4aeMbI€ TIPH U3YUYECHUN XUMHH, JJIS PEIICHUS
3a7la4, CBS3aHHBIX C OKPYJKAIOLIEW NPUPOAHOM CpEHOW, [ MOBBIIECHUS YPOBHSA
AKOJIOTUYECKOM KYJIbTYPbl, OCO3HAHUS II100aJbHOTO XapaKTepa 3KOJIOTHUYECKUX MPOOIeM U



HYTCﬁ X pCIICHUA MMOCPCACTBOM MCTOA0OB XHMMHUH, SKOJIOTHYCCKOI'O MBIIJIICHUSA, YMCHUA
PYKOBOACTBOBATLCA UM B HOBHaBaTCHLHOﬁ, KOMMYHHK&THBHOﬁ )41 COHH&HBHOﬁ ITPAaKTHKC.

Memanpeomemmuvie pe3yromamol

B cocraBe meTanpeaMeTHBIX pe3yJIbTaTOB BBIICISIOT 3HAUUMBbIC JJIs1 OpMUPOBAHUS
MHUPOBO33pEHHUs OOICHAYYHbIC TOHSATHS (3aKOH, TEOpHs, MPHUHIUI, TUIOTE3a, (aKT,
CUCTEMa, TMPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOPbIe HCIOJIb3YIOTCA B €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MpeAMEeTaX M TO3BOJSIIOT HAa OCHOBE 3HAHWM W3 JTUX MPEAMETOB
(bopMHUpOBaTH MPEACTABJICHUE O IEJIOCTHOW HAyYHOW KapTWHE MHUpa, U YHUBEPCAIbHbBIC
y4ueOHbIe ACHCTBUS (TI03HABATENbHBIE, KOMMYHHKATHUBHBIC, PETYJSITUBHBIC), KOTOPHIE
oOecrieunBalOT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSATEIHLHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO YU€OHOM NESITeIbHOCTH.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aeiicTBU:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBIC] XUMHUYECKUX TOHSATUU (BBIACIATh WX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMH TOHSTHUSIMU), HCIOJb30BaTh TOHITUS IS
OOBSICHEHUSI OTAEIbHBIX (PAKTOB U SBJICHUMN, BHIOMpATh OCHOBAHUS U KPUTEPUM IS
KJIacCU(PUKAMA XUMUYECKUX BEHIECTB W XHUMHYECKUX pEaKIui, YCTaHaBIIMBATh
MPUYUHHO-CJICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU H3YUEHHUS, CTPOUTH JIOTUYECKHE
paccyxneHus (MHIYKTUBHbIC, JIEAYKTUBHBIC, II0 AaHAJOTHM), JeJaTh BBIBOJBI U
3aKJIFOYECHUS;

yMEHUE TPUMEHSITh B IMpoIecce TMO3HAHWS TMOHATUA  (IPEIMETHbIE W
METaInpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJIb3yEMblE B XHMHH,
npeoOpa3oBbIBaTh IIMPOKO MNPUMEHSIEMBbIE B XUMHUU MOJIENbHBIC TPEICTABICHUS —
XUMUYCCKUN 3HaK (CUMBOJI DJIEMEHTA), XUMHUYECKast (GopMyJia U ypaBHEHUE XUMHUIECCKOM
peakuy — TPH PENICHHH y4eOHO-TI03HABATENBHBIX 3a7a4, C yU4ETOM JTHUX MOJCITBHBIX
MPEJICTABIICHUN BBISBJISITh M XapaKTEPU30BaTh CYILIECTBCHHBIE MPU3HAKH H3YyYaE€MbIX
O0OBEKTOB — XHWMHMUYECKHUX BEIIECTB M XUMHUUYECKUX PpEAKIHUM, BBIABISATh OOIIKE
3aKOHOMEPHOCTH, TPUYUHHO-CJICACTBEHHBIE CBA3W W MPOTUBOPEYUS B HM3Y4aE€MbIX
MpoLeccax M SIBICHUSX.

Ba3oBble ucciieqoBarTe/LCKHe JeCTBUSA:

YMEHHE HUCIIO0JIb30BaTh TOCTABIICHHBIE BOIIPOCHI B KAYECTBE NHCTPYMEHTA MMO3HAHUSA, a
TaK)K€ B KaueCTBE OCHOBBI JJisi (POPMUPOBAHUSI THUIOTE3bl MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

IpUOOPETEHHE OIbITA MO MJIAHUPOBAHUIO, OPTaHU3ALMH U MIPOBEICHUIO YUCHUUECKUX
AKCIIEPUMEHTOB, yMEHHE HaOmoJaTh 3a  XOJIOM  MpOIEecca, CaMOCTOSATEIbHO
IPOrHO3UPOBATh €0 Pe3yibTaT, (opMyIMpoBaTh 00OOIEHUS U BBIBOJIBI 10 pe3yJibTaTaM
MIPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIIATH OTYET O IPOJICITaHHON padoTe.

PadoTa ¢ nngopmanueii:

yMEHHE BbIOMpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO PAZTUIHBIX
BUJIOB ¥ (DOPM MpECTaBICHUS, MOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJIsIpHAs
aUTEpaTypa XMMHUYECKOTO COJEpXKaHUs, CIpaBOYHBIE MOcoOus, pecypchl HMHTepHeTa),
KPUTHUYECKH OIEHUBATH MPOTHBOPEUMBYIO U HEJIOCTOBEPHYIO HH(DOPMAITHUIO;

YMEHHUE TMPUMEHATh Pa3JuyHble METOAbl M 3alpoChl TPU TIOMCKE U OTOOpe
“H(pOpMAaIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BHITIOJIHEHUSI YUECOHBIX U
MO3HABATEJbHBIX 3a7a4 OMNpEACIEHHOTO THIMA, MPUOOpPETEeHHE oOmbiTa B 00JacTu



UCI0JIb30BaHUsI MH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBJIaJICHUE KYJIbTYPOU
AKTUBHOTO HCHOJB30BAHUS PA3JMYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSTENIbHO BHIOMpATH
ONTUMAaNIbHYIO (hOpMY Tpe/icTaBIeHU MHGOPMALIMK U WILTIOCTPUPOBATH pelllaeMble 3a/1a4n
HECJIO’)KHBIMHU CXEMaMHU, TUarpaMMamMu, IpyruMu GopMaMu rpa@uku U MX KOMOMHAIIUSAMY;

yYMEHUE HUCTOJIb30BATh U AHAJIM3UPOBATH B MPOIECCE YUYEOHOU U UCCIE0BATEIbCKOM
JEeATETPHOCTH WH(POPMAIMIO O BIUSHUU MPOMBINUICHHOCTH, CEJIHCKOTO XO3SWCTBA H
TPAHCIIOPTA HAa COCTOSTHUE OKPYXKAIOIIEH NPUPOTHOM CPEIbl.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE yYeOHbIe 1eHCTBUS:

YMEHHSI 3a7aBaThb BONPOCHI (B XOJ€ Auaiiora W (W) JUCKYCCUHU) MO CYILIECTBY
oOcyxmaemMoli TeMbl, (OPMYyJIMPOBATH CBOU TMPEJIOKEHUS OTHOCHTEIIBHO BBITIOJHEHUS
NpEAJI0KEHHOM 3a/1a4H;

YMEHHUS MPEJCTABIISTh MOTYYEHHBIE PE3YJbTAThl MMO3HABATEIBHON JEATEIBHOCTH B
YCTHBIX M TIMCBMEHHBIX TEKCTax; JejaTh IPE3CHTAIMI0 PEe3yJbTaTOB BBITIOTHEHUS
XUMHUUYECKOTO HKcrepuMeHTa (1abopaTopHOro OmbITa, JabopaTopHOM paldoThl MO
MCCJIEIOBAHUIO CBOMCTB BELIECTB, yU€OHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MMO3HABATEIbHON
M UCCJENOBATENbCKON AEATENBHOCTH MPHU PELIEHUH BO3HUKAIOIIUX MPOOJIEM HAa OCHOBE
y4é€Ta OOIIMX MHTEPECOB U COTJACOBAHMS MO3UIUN (0OCYXXIEeHHS, OOMEH MHEHUSIMH,
«MO3TOBBIE LITYPMbD», KOOPJIUHAIUS COBMECTHBIX JIEUCTBUM, ONPEIEICHUE KPUTEPUEB 10
OIICHKE KaueCTBa BBHIITOJIHEHHON PabOThI U IpyTHe).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO  OMNPENENsATh eI  JEATEIIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBaTH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBHIOMpAaTh HanbOosiee 3S(PPEeKTUBHBIE CHOCOOBI pPEHICHUS YYEOHBIX W
MO3HABATENbHBIX  3a/la4, CaMOCTOATENBHO  COCTaBJIATh  WJIM  KOPPEKTHUPOBATH
MPEVIOKEHHBIM aJITOPUTM JIEUCTBUM IIPU BBINOJHEHUU 33aJaHUM C YYETOM MOJyUYEHUS
HOBBIX 3HaHUU 00 WU3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUAX, OLIEHUBATH
COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIU, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPE/jIaraeéMble B yCIOBUH 3a1aHHM.

IIpeomemnvie pezyromamoi

[IpenmeTrHble pe3ynabTaThl 0 yueOHOMY npeamery "Xumusa" (Ha 0a30BOM YpOBHE)
JOJKHBI 00ECTIeUNBATh:

1) mpeacraBieHME O 3aKOHOMEPHOCTSX W II03HABAEMOCTH SIBJICHUI NPHUPOJIBI,
NOHMMaHUE OOBEKTHBHONM 3HAYMMOCTHM OCHOB XUMHYECKOW HayKh Kak o00JacTu
COBPEMEHHOI0 €CTECTBO3HAHMSA, KOMIIOHEHTa OOIIeW KyJbTypbl M HPAKTHYECKON
JESTENIbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOI'O O0IECTBA; TOHMMAaHUE MECTa XUMUU
Cpelu IpyTruX €CTECTBEHHBIX HAYK;

2) BJIaJIcHUE OCHOBaMH MOHSTHITHOTO anmapara i CAMBOJIMYECKOTO S3bIKA XUMUU JUISI
cocTaBiieHUs] (POpMyJ HEOPraHMYECKHX BEIIECTB, YPABHEHHH XMMHUYECKUX PEaKIui;
BlIaZiecHue ocHoBaMU xumHuueckol HoMmeHKIaTypbl (IUPAC u TpuBHanpHO) 1 yMeHHE
HCIIOJIb30BaTh €€ Uil pelleHHs] Y4eOHO-TIO3HABATENbHBIX 3a]a4; YMEHHE HCIOJIb30BaTh
MOJIETH JIJIs1 OOBSICHEHUS CTPOEHUSI aTOMOB M MOJIEKYJT;

3) BnajgeHWE CHUCTEMOM XHMMHYECKMX 3HAaHMM W YMEHHE NPUMEHSATH CHUCTEMY
XUMUYECKUX 3HAHUU, KOTOPAs BKIIIOYAET:

BOXHEUIINE XUMHUYECKUE TOHATUS: XMUMHYECKUM BJIEMEHT, aToM, MOJIEeKyJa,
BEIIECTBO, MPOCTOE M CIOKHOE BEIECTBO, OJHOPOAHAS WU HEOJHOPOAHAs CMECH,



OTHOCUTEJIbHBIE AaTOMHAsl U MOJIEKYJISIPHAsI MACChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs
Macca, MOJSIpHbIA 00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb (CpeaHsis), XUMHUYeCcKas
peakiysi, peaklu COCAMHEHUS, PEaKIUU Pa3JIoKEHUsS, PEaKIMU 3aMElIECHUs, PEeaKIuu
obmeHa, TerioBoM 3(PGEeKT peakiuu, 5K30- W DHAOTEPMHUUYECKHE pEeaKIuu, pPacTBOP,
MaccoBas JOJIsl XUMHUYECKOTO 3JICMEHTa B COCIUHEHWH, MAacCcOBasl JOJII M IPOIICHTHAS
KOHIICHTpAITUs BEIIECTBAa B PACTBOPE, AIPO aTOMa, dICKTPUUCCKUN CJIOM aToMa, aTOMHas
opbuTanb, paadyc aroMa, BaJICHTHOCTh, CTENEHb OKHUCJICHHS, XUMHYECKas CBS3b,
AIEKTPOOTPHUIIATEIILHOCTD, TIOJISIPHAS W HETOJISIpHAs KOBAJICHTHAS CBSI3b, MOHHAS CBS3b,
MeTaJuIMuecKasi CBsA3b, KPUCTAJUIMYECKasl pelieTka (aroMHas, WOHHAs, MeTajuIhdecKas,
MOJICKYJISIpHAs), UOH, KAaTHOH, aHUOH, YJIEKTPOIHUT U HEIJEKTPOJIUT, DIEKTPOJIUTHUSCKAS
JUCCOIIMAIINS, PEAKIIMU MOHHOTO OOMEHA, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHUCJIUTENIb U BOCCTAHOBUTENb, OKUCIEHHUE M BOCCTAHOBIICHUE, DJIEKTPOJIN3, XUMUIECKOE
paBHOBecHe, OOpaTUMbIE W HEOOpATUMBIE PEAKIIUH, CKOPOCTh XHUMHYECKOW pEeaKIluw,
KaTan3aTop, mpeaensHo gomyctuMas korreHTpanus (I11K), koppo3us MeTamios, CIjIaBsI,

OCHOBOIIOJIATAIOIINE 3aKOHBl XWMHH: 3aKOH COXPAaHCHHSI MAacChl, MEPUOTUYCCKHMI
3akoH J[.1. MeHneneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo;

TEOPHH XWMHH: aTOMHO-MOJICKYJIIpHAss TEOpHS, TEOPHUS DJICKTPOJUTHUCCKON
JTUCCONMAIIK, TIPSACTABICHUSI O HAyYHBIX METOAAaX TO3HAHUSA, B TOM YHUCIC
AKCIIEPUMEHTAIILHBIX M TEOPETHUYECKHX METOJIaX HCCIEAOBAaHUS BEIIECTB W HM3yUCHHUS
XAMUYECKUX PEAKIIHIM;

4) mpeCTaBICHUE O MEPUOINUECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX AJIEMEHTOB
(pamuyc aToma, JIEKTPOOTPUILIATEILHOCTE), TPOCTHIX M CIOKHBIX BEHIECTB OT MOJIOKEHUS
anemeHTOB B [lepuoanueckoil cucreMe (B MasbIX MEPUOAAX U TJIABHBIX MOATPYIIAx) U
AJIEKTPOHHOTO CTPOEHUS aToOMa; YMEHHE OOBSICHATh CBSI3b IOJOXKEHHUS HJIEMEHTa B
[lepuonnueckoi cuCTeMe C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XMMHYECKUX
AIIEMEHTOB (COCTaB U 3apsif AIpa, O0IIee YUCIIO AJICKTPOHOB), pacipeiesIieHUEM dJIEKTPOHOB
[0 JHEPreTHYECKUM YPOBHSM aTOMOB TMEPBBIX TpPEX TMEPUOAOB, KU W KaJbIIUS,
KJIaCCU(PUITMPOBATh XUMUYIECKHUE DJICMEHTHI,

5) ymeHue Kiraccu(pUIMpoOBaTh XUMUYECKUE FIEMEHTHI, HEOPTaHUUECKHUE BEIIECTBA U
XUMUYECKAE PEaKIUH;, OIPEACNIATh BAJICHTHOCTh W CTENEHb OKHCICHUS XUMHUYECKUX
AIIEMEHTOB, BHUJI XMMHYECKOW CBSI3U M THIT KPUCTAIUIMYECKOU CTPYKTYPHI B COSAMHEHUSX,
3aps]l MOHA, XapaKTep cpeAbl B BOJHBIX pacTBOpax BEIIECTB (KUCJIOT, OCHOBaHUM),
OKHUCJIUTENb U BOCCTAHOBUTEIb;

6) yMeHue XapaKkTepu3oBaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(kucnopoa, 030H, BoAOpo, rpadut, aiMas, KpeMHH, a30T, pocdop, cepa, XJI0p, HATPHIA,
Kalui, MarHui, KajdblUi, aJIOMUHHM, JKEJI€30) U CJOKHBIX BEIIECTB, B TOM YHUCIIE HX
BOJHBIX PAacCTBOPOB (BOJIAa, aMMHUAK, XJIOPOBOAOPO/I, CEPOBOAOPO]I, OKCUJIBI U TUJIPOKCHUIBI
metaiioB I - [TA rpynn, amromunus, meau (II), nunka, sxenesa (II u III), okcuas! yriepoaa
(IT u 1IV), xpemuus (IV), azota u docdopa (III u V), cepst (IV u VI), cepuucras, cepHas,
azoTuctas, azotHas, pocdopHas, yrojapHas, KpEMHHEBasi KHCJIOTAa U UX COJIM); YMCHHE
MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M
CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT X CBOMCTB, BO3MOXKHOCTh MMPOTEKAHUS
XUMUYECKUX TPEBPAIICHUN B PA3JIUYHBIX YCIIOBUSX, BIUSHHE BEIIECTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHM3M YeJIOBEKA U OKPYIKAIOIIYIO MPUPOIHYIO CPEIY;

7) yMEHHUE COCTaBIIATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEakIUid (B TOM YHUCIIC
peaknmuii  WMOHHOTO OOMEHa W  OKHCJIHTEIbHO-BOCCTAHOBHTEIIBHBIX  PEaKINi),



WUTIOCTPUPYIOIINX XMUMHUYECKUE CBOMCTBA M3YUYEHHBIX KJIACCOB/TPYII HEOPTaHUYECKUX
BELIECTB, B TOM YKCJIE TOJITBEPKAAIOIIUX FT€HETUYECKYIO B3aUMOCBS3b MEXKI1Y HUMU;

8) yMeHUE BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCCOBYIO JIOJIF0O XMMHUYECKOTO 3J€MEHTa B COCAMHEHUHU, MACCOBYIO JIOJII0 BEIIECTBA B
pacTBope, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB; YMEHUE MPOBOJUTH PACUETHI
[0 YPAaBHEHHSAM XUMHUYECKUX PEAKIIMN U HAXOJUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy
pEareHTOB WX MPOTYKTOB PEAKIINU;

9) BnajgeHne OCHOBHBIMU METOJaMHU HAYyYHOTO MO3HaHUA (HAONIOACHUE, N3MEPEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE) MPY U3YYCHUH BEIIECTB M XUMHUYECKUX SBIICHUN; YMECHHE
chopMyIupoBaTh TPOOIEMY U TIPEAJIOKUTH IIyTH €€ PEIICHUs]; 3HAHHE OCHOB 0€30MacHOM
paboThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHUYECKONW TMOCyAoH U JabOpaTOpHBIM
000pyI0BaHUEM;

10) HaJIMYMe MPAKTUYECKUX HABBIKOB INIAHUPOBAHUS M OCYIIECTBIICHUS CJICTYIOIINX
XUMUYECKUX IKCIIEPUMEHTORB:

M3yUYeHUE U ONMHMCaHNe (PU3NUECKUX CBONCTB BEIIECTB;

O3HaKOMJIEHUE C GU3HMUESCKUMHU M XUMHUYECKUMHU SIBJICHUSMU;

OTIBITHI, WJUTFOCTPUPYIONINE TPU3HAKH MPOTEKAHUS XUMUYECKUX PEAKITUN;

M3y4eHHE CIIOCOO0B pa3/IeNICHHs] CMECe;

MOJIyYEHUE KUCTIOPO/Ia U U3yUEHHE €ro CBOMCTB;

MOJIy4eHHUE BOJIOPO/Ia M U3YUECHHE €T0 CBOMCTB;

MOJIyYEHHUE YTIIEKUCIIOTO ra3a U U3y4YeHUEe €ro CBONCTB;

MOJIy4YeHUE aMMHUaKa U U3YUYEHHUE €ro CBONCTB;

MPUTOTOBJICHUE PACTBOPOB C OIPEACIICHHON MacCOBOM J10JIe pacTBOPEHHOTO
BEIIECTBA;

UCCJIeIOBAHNUE U ONTMCAHUE CBOMCTB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

MpUMEHEHNE WHANKATOPOB (JaKMyca, METHJIOpamka W (eHon(pTaenHa) s
OTPENICNICHHS XapaKTepa CPeIbl B paCTBOPAX KUCJIOT U LIETIOUEH;

M3yYCHHE B3aUMOJCHCTBHUS  KHCJIOT C METaJUIaMH, OKCHUJaMU METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSIMHU, COJISIMH;

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHUE OJIHOTO METajula IPYTUM U3 pacTBOpa COJIH;

UCcle10BaHue aM(POTEPHBIX CBOMCTB TMAPOKCHUJIOB ATIOMUHUS U LIUHKA;

pelIeHre dKCIePUMEHTANBHBIX 3a/a4 Mo TeMe "OCHOBHBIE KJIacChl HEOPTaHUYECKHUX
COCIMHEHUI";

pelieHre 3KCIEePUMEHTANBHBIX 3a/1a4 10 TeMe "DNEeKTPOTUTHIECKas JUccouamus';

pelieHre SKCIEPUMEHTANbHBIX 3a/lad 1o Teme "BaxkHellnme HeMeTaulbl M HUX
coeIMHEeHUA";

pelieHre S3KCHEepPUMEHTANbHBIX 3a7ady 1o TeMe "BaxHeilmue MeTaibl U UX
coeMHEeHNA";

XUMUYECKUE DKCIICPUMEHTHI, WITIOCTPUPYIOMIME MPU3HAKK MPOTEKAHUS PEAKIIHMA
HOHHOTO OOMEHA;

KaueCTBCHHBIC PEAKIIUM HA MPUCYTCTBYIONIME B BOJHBIX PACTBOpPaX MOHBI: XJIOPU/I-,
opomuna-, momaun-, cynbdar-, pocdar-, kapOoOHAT-, CHIMKAT-AHUOHBI, TUIPOKCUI-UOHBI,
KaTUOHBI aMMOHHSI, MAarHus, KaJblKsl, aTlOMUHUS, kene3a (2+) u xkenesa (3+), menu (2+),
IIMHKA;

yMEHHUE TIPEJICTABIIATh PE3YIbTaThl SKCTIEPUMEHTA B ()OpPME BBIBOJIOB, JIOKA3aTEIbCTB,
rpaduKOB 1 TAOJIUII U BBISBIIATH SMITUPUICCKHC 3aKOHOMEPHOCTH;



11) Bnanenue npaBmiiaMu 0€30MaCHOTO OOPAILEHUS C BEIIECTBAMH, UCIIOJIb3yEMbIMU
B TOBCEIHEBHOW >XM3HHU, IpaBUJIAMU TIOBEJICHUS B LEJAX COEpPeKeHHs 310pPOBbs U
OKpY>Karolllel MpUPOIHOM Cpeibl; MOHMMaHue Bpeia (OMaCHOCTH) BO3ACHCTBUS HA JKUBbBIE
OpraHu3Mbl OIPECICHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS U MPEAOTBPALICHUS HX
BPEJIHOT'O BO3JICUCTBUS; TOHUMAHKUE 3HAYCHUS )KUPOB, OCJIKOB, YTJIEBOJIOB JIJISI OpraHu3Ma
YeJI0BEKa;

12) BrnageHne OCHOBaAaMHM XUMHUYECKOW TIpPaMOTHOCTH, BKJIIOYAKONIEH yMEHUE
MPABHJIBHO UCTIOJB30BaTh U3YUECHHbBIE BEIIECTBA U MaTepUalibl (B TOM YKCIIE MUHEPATIbHbBIE
yAOOpeHusi, METa/Ulbl W CIUIaBbl, MPOAYKTHI TMEepepabOTKH MPHUPOJHBIX HCTOUYHUKOB
YTJIEBOJOPOAOB (YIUisA, MPUPOTHOTO Ta3a, HedTu) B OBITY, CEITBCKOM XO3SMCTBE, Ha
MIPOU3BOJICTBE;

13) yMeHHe yCTaHABIMBATh CBSI3U MEXIYy pPeajbHO HAOII0JaeMBbIMH XHUMHUYCCKHUMHU
SIBJICHUSIMH U MTPOIECCAMU, MPOUCXOISIIIIMMU B MAKPO- 1 MUKPOMHUPE, OOBICHATH TPUUUHBI
MHOTr000pa3us BEMIECTB; YMEHUE UHTETPUPOBATh XUMUYECKHUE 3HAHUS CO 3HAHUSIMU JIPYTUX
y4eOHBIX MPEIMETOB;

14) mpeacraBinenre o cdepax npodhecCHuOHANBHOU AESITEIbHOCTH, CBS3aHHBIX C
XUMUEH U COBPEMEHHBIMU TEXHOJOTHSIMU, OCHOBAaHHBIMU Ha JOCTUKEHUSX XUMHUYECKOU
HayKH, 4TO TMO3BOJIUT O0y4YaroOlMMCsl pacCMaTpUBaTh XUMUIO Kak cdepy cBoed Oymyien
npodeccHoHanbHON  JEATETbHOCTH U CHeJaTh OCO3HAHHBIM BBHIOOP XHUMHUU Kak
npo(HIILHOTO MPeAMETa MPU MEPEX0JIe Ha YPOBEHB CPEIHETO 00IIEero 00pa3oBaHus;

15) Hanuuue ombiTa pabOTHl C PA3IMYHBIMU UCTOYHUKAMH WH(OOPMAIUU 110 XUMUU
(HayuyHas ¥ HAYYHO-TIOIYJISIpHASI JINTEPATypa, CIOBAPH, CIPABOYHUKH, HHTEPHET-PECYPCHI);
yMeHue OOBEKTHBHO OIIEHUBATh HH(POPMAIMIO O BEIIECTBaX, UX MPEBPALICHUAX WU
IPaKTUYECKOM TPUMEHEHUHU.

B coctaBe mpeameTHBIX pe3ysbTaTOB MO OCBOCHHUIO O0S3aTENBHOTO COJICpPIKAHUS,
YCTAaHOBJICHHOTO JTaHHOW pabodell mporpaMMoOid, BBIAEISIOT: OCBOSHHBIC O0yJarOIIMMUCS
HAay4YHbIC 3HAHWS, YMEHUS U CIOCOOBI JACHCTBUN, BUABI JACATEIHHOCTH IO TOTYYCHUIO
HOBOTO 3HAHMS, €T0 WHTEPHPETAINH, MPEOOpPa30BaHUI0 W MPUMEHCHUIO B Pa3TUYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIlUsX.

K koniy oOydenusi B 8 Ki1acce mpeIMeTHEIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI
OTpakaThb C(HOPMHUPOBAHHOCTH Y OOYJAFOIINXCSI YMEHUH:

®PACKpBIBATh CMBICT OCHOBHBIX XUMHYECKHX MOHSATHI: aTOM, MOJICKYJIa, XUMHYECKHMA
AJIEMEHT, MPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh (OTHOPOIHASI U HEOTHOPOHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAas W MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHASI Macca, MacCoBast JOJISI XUMUIECKOTO DJIEMEHTA B COSMHEHUH, MOJISIPHBIN
00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHUS,
XUMUYECKas peakIus, Kiaccupukanus peakiuil: peaknuu COCIUHCHUS, PEeaKInu
pa3JoXKEHUs, peaKIMK 3aMEIICHUs, DAk 0OMEHa, K30- M SHJIOTEPMUYECKUE PEaKIINH,
TETI0BOM 3(PEeKT peakmuw, siIpo aToMa, SISKTPOHHBIA CIIOW aToMa, aTOMHasi OpOUTalb,
pagnyc atoMa, XMMUYeCKas CBSI3b, MOJSIPHAS W HEMOJISIPHAS KOBAJICHTHAS CBS3b, MOHHAS
CBS3b, WOH, KAaTWOH, AaHWOH, pacTBOpP, MaccoBas JOJisi BemecTBa (MPOICHTHAS
KOHIICHTpAIHs) B pACTBOPE;

® JUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSATUN M MPUMEHSTH ITH
MIOHSATHUS TIPH ONMUCAHUH BEIIECTB M UX MPEBPAIICHUN;



®1ICIIOJIb30BATh XMMUYECKYIO CHMBOJIUKY JUJIi COCTaBjieHUs (OpMyJl BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUU;

®OIPE/ICIATh BAJICHTHOCTh aTOMOB JJICMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEICHb
OKHCJICHHSI DJIEMEHTOB B OHWHApPHBIX COEAUHEHUAX, MPUHAMIEKHOCTh BEHIECTB K
onpenenéHHOMY KIacCy COeAMHEHUH 1Mo (hopMyaM, B XUMUYECKOHN CBSI3H (KOBaJIGHTHAS
Y NOHHAsl) B HEOPTaHUYECKUX COCNHEHUSX;

epackpeiBaTh cMbIcH [leprnoanueckoro 3akoHa /1. 1. MenaeneeBa: 1eMOHCTpUPOBATH
MOHUMAHHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKHUX DOJEMEHTOB OT HUX
nojoxeHuss B llepuoguueckol cuCTEME, 3aKOHOB COXPAHEHUS MAacChl BEILECTB,
IIOCTOSTHCTBA COCTAaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHs, 3aKOHA ABOTaIpO;

®OIMCHIBATh W XapaKTepu3oBaTh TaOMUM4Hyr0 ¢opmy Illepromuyeckoit cUCTEMBI
XUMUYECKUX OJJIEMEHTOB: pa3juyarh TMOHITHS «TJaBHasg mnoarpymnmna (A-rpynma)» u
«nobounass mnoxarpynna (b-rpymma)», Mameie W OOJBIIME TEPUOMABI, COOTHOCHUTH
o0o3HaueHus, KoTtopbie uMmerorcss B Tadnuie «llepuoamueckass cucteMa XUMHUYECKHX
aneMeHToB JI. M. MeHneneeBa» € YUCIOBBIMH XapaKTEPUCTUKAMH CTPOECHUsS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTAB U 3apsi A1ipa, 00IIee YUCIIO AIEKTPOHOB U paclpeieIeHue
WX TI0 JIEKTPOHHBIM CIIOSIM);

ekIaccUPUIIMPOBATh  XUMHYECKHE  DJIEMEHTHI, HEOPraHUYECKHE  BEIlEeCTBa,
XUMHUYECKUE peakuuu (M0 YUCIy M COCTaBY Y4YAaCTBYIOIIMX B PEAKIUHU BEIIECTB, IO
TerioBoMy b dexTy);

®XapaKTEepPU30BaTh (OMUCKHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA BEIIECTB PA3TMUHBIX
KJIaCCOB,  NOATBEPKJasi  ONUCAHWE  NpPUMEpPaMH  MOJIEKYJISIPHBIX  YpPaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI;

®[IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT MX Ka4€CTBEHHOI'O COCTAaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAILLICHUN B Pa3TUYHBIX YCIOBHUSIX;

®BBLIUNCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTa 1Mo (opmylie COeAMHEHUSI, MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKIUU;

®IPUMEHSTH OCHOBHBIE OINEPAIMKU MBICIUTEILHON JACSITEILHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, OOOOIIEHUE, CHUCTEeMaTU3alUIo, KIacCU(PUKAIMIO, BBISBICHUE MNPUUYUHHO-
-CJICICTBEHHBIX CBSA3€H — JJISI M3Yy4YEHUSI CBOMCTB BEILECTB M XHUMHUYECKUX PEaKIUH,
€CTECTBEHHO-HAYYHBIC METOJNbI MO3HAHUS — HAOJIO/IEHNEe, U3MEPEHHE, MOJICITUPOBAHNE,
AKCHEPUMEHT (PeabHbII U MBICIICHHBIN);

eClIe/IOBaTh MpaBUJIaM TMOJb30BAHMUS XUMHUYECKON TMOCYIOH U J1abopaTOpHBIM
o0opy0OBaHHMEM, a TaKXe IpaBuUjaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU MO BBITIOJHEHUIO J1a0OPaTOPHBIX XMMHUYECKUX OMBITOB MO MOJYYEHUIO U
coOMpaHuto ra3000pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOa), IPUTOTOBIECHUIO PACTBOPOB
C ONPEAECIEHHON MAacCOBOU JOJIEM pAaCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MIPOBOJIUTH
XUMHYECKUE SKCIIEPUMEHTBHI 110 PACTIO3HABAHUIO PACTBOPOB LIENOUYEH U KUCJIOT C TOMOIIBIO
UHAMKATOPOB (1akmyc, (peHondraaen, METHIOPAHK U IPYTHE).



K koHIily oOydenust B 9 Kjacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMUPOBAHHOCTh y 00YUAIOIUXCS YMEHUI:

®pPACKPBIBATh CMBICI OCHOBHBIX XMMUYECKUX MOHATUMN: XUMHUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHHOH, IIPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCT,
ANEKTPOOTPUIIATEIBLHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKus, XUMUYECKasl CBSI3b,
TerioBod  3G(dEKT peakiuu, MOJIb, MOJSAPHBIA O00BEM, pPacTBOP, JJICKTPOJIMTHI,
HEIJICKTPOJUTHI, AJCKTPOJUTHUYECKAs JUCCOIMAIINS, pEeaKIMd HOHHOro OOMeHa,
KaTanm3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTHMble H HEOOpaTHUMbIC PpEaKIIUH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU, OKUCIUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(POTEpHOCTh, XMMHUYECKas CBS3b (KOBaJCHTHAs, HOHHAS,
MeTaJuIMuecKas), KpUCTauIMuecKas peleéTka, KOpPpO3Hs METajuloB, CIUIaBbl, CKOPOCTb
XUMUYECKOU peakiuu, npeaeapHo gomycrumas konmeHntpanus [1JIK BemecTna;

® ULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUA W MPUMEHATH 3TH
MOHSTHS IPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

®IICTIOJb30BATh XMMUYECKYIO CHUMBOJIMKY JJiIsi COCTaBJeHUS (HOpPMyJ BEIIECTB H
YPAaBHEHUN XUMUUYECKUX PEAKLINM;

®OMpEEsATh BaJEHTHOCTh M CTEMEHb OKHUCJICHUS XUMHYECKUX DJIEMEHTOB B
COEIMHEHMSIX Pa3IMYHOr0 COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K ONMPEAEIEHHOMY KIaccy
coeAuHeHU 1o ¢dopmyiaMm, BHUJ XUMHYECKOW CBs3U (KOBaJICHTHas, WOHHAs,
METAJJIMYECKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3apsi]l MOHA 110 XUMUYECKOU dopmyiie,
XapakTep Ccpelbl B  BOJHBIX pPACTBOPAaX HEOPraHUYECKUX COCIAMHEHUM, THII
KPUCTAITMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

epackpsiBaTh cMbIch [lepuoauueckoro 3akona /1. 1. MenaeneeBa u AeMOHCTPUPOBATH
€ro MOHHMMAaHHE: ONMHUCHIBATh U XapaKTepu3oBaTh TaOmmuuHyto ¢opmy Ilepuoamueckoit
CHUCTEMbI XMMHYECKUX DJIEMEHTOB: Pa3INyaTh MOHATHS «TJaBHas nmoArpynmna (A-rpymnmna)»
u «moboyHass mnoxarpynmna (b-rpymnma)», manabie U OOJIBIIME MEPUOJIBI, COOTHOCUTH
0003HAaUEHUsA, KOTOpPbIE HMEIOTCS B MEPUOJAMYECKOW TaOJIMLE, C YHUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XHMMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsj sjpa,
oOIiee YMCIIO AIEKTPOHOB M PACHpENICTICHHE UX MO AJNEKTPOHHBIM CIIOSIM), OOBSCHSTH
o011re 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCTUHEHHUI B Mpeenax
MaJIbIX MEPUOJIOB U TJIABHBIX HOATPYMI C YUETOM CTPOEHUS UX ATOMOB;

eacCUPUIMPOBATh  XMMHYECKHE  DJIEMEHTHl, HEOPraHWYECKHE  BeIleCTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YAaCTBYIOIIMX B PEAKIMHM BEIIECTB, IO
TerIoBoMy (G (PEKTy, Mo UBMEHEHHIO CTENICHEH OKUCICHUS XUMUUECKUX 2JIEMEHTOB);

eXapaKTepu30BaTh (OMUCHIBaTh) OOLIME U CHEHU(PUUSCKUE XUMUYECKHUE CBOWMCTBA
MPOCTBHIX M CJOKHBIX BELIECTB, MOATBEPKAasi ONMUCAHUE MPUMEPAMHU MOJIEKYJSAPHBIX U
MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

®COCTaBJIATh YPABHEHUS DJIEKTPOJUTUYECKOW AUCCOLMALNAU KHUCIOT, HIENOYEH H
COJIEH, MOJIHbIE M COKpAIEHHBIE YpaBHEHUS PEaKIMii HMOHHOro OOMEHa, ypaBHEHUs
peaKuuii, NOATBEPKIAIONIUX CYIIECTBOBAHUE I€HETUUYECKOM CBSI3M MEXKIY BEIIECTBAMMU
Pa3JIMYHBIX KJIACCOB;

®paCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN MOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca 3THUX PeaKiuii;

®[IPOTHO3MPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHUSI, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3JIMUHbBIX YCIOBHSIX;



®BLIYNCIISATE OTHOCUTEJBHYI0 MOJEKYJIAPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [JIOJIF0 XMMHYECKOI'O 3JEMEHTa 10 (opMyJie COECIUHEHUS, MACCOBYIO OO
BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUUECKON pPEaKLINU;

eCOOIOIaTh MpaBUjia MOJb30BAHUS XUMHUYECKOW TMOCYIAOH U J1abopaTOpHBIM
o0opy/s0OBaHMEM, a TaKKe TMpaBuia OOpalleHHs C BEIIeCTBAMHU B COOTBETCTBUU C
MHCTPYKUHUSMHU 1O BBIIIOJHEHHUIO JIAOOPATOPHBIX XMMHUYECKUX OMBITOB IO MOJYYCHUIO U
cOOMpPaHMIO ra3000pa3HbIX BEIIECTB (AaMMHUaKa U YIJIEKHCIIOTO rasa);

®[IPOBOJIMTH PEAKIIMH, TOATBEPKIAIOIINE KAYECTBEHHBII COCTaB Pa3IUYHbIX BEILIECTB:
pacno3HaBaTh ONBITHBIM TyTEM XJIOPUI-, OpOMUI-, UOAUA-, KapOOHAT-, pocdaT-, CUIMKAT-
, Cyinb(aT-, THIPOKCUI-HUOHBI, KAaTHOHbBl AMMOHHS W HOHBl M3YyYEHHBIX METAJUIOB,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

®[IPUMEHSTh OCHOBHBIE ONEPALIMHA MBICIUTEIBHON AEATEIBHOCTH — AaHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IIEHNE, CHCTEMATU3ALIMIO, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3EH —
JUISI U3yYEHHs CBOMCTB BEILECTB U XMMHYECKUX PEAKIINI, €CTECTBEHHO-HAYYHbIE METOIbI
NO3HaHUsI — HAOJIOJIEHUE, W3MEpPEHUE, MOJEIMPOBAHUE, HKCHEPUMEHT (peaslbHbI U
MBICJIEHHBIN).
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IHepuoanyeckuii 3axoH u Ilepuoguyeckasn
cucreMa xuMu4deckux djaementon /1. U.
3 | MenpeneeBa. CTpoeHue aToMOB. XMMHYECKas 15
cBAA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakunu
[Tepuoauyeckuii 3akoH u [lepuonnueckas cucrema https://resh.edu.ru
3.1 | xumuueckux snementoB /. 1. Mennaeneena. 7
Ctpoenue atoma
39 Xumudeckas cBsi3b. OKUCIUTENHHO- 2 https://resh.edu.ru
BOCCTAHOBUTEJBHBIE PEAKLIUU
Pe3epBHOe Bpemst 3




Bo3moxkHOCTD
Ne Kou-Bo
/i HanMeHOoBaHuUe pa3ieioB/TeM qacop | MCMOAB30BAHMS
0P
9 kJacce 68
1 | BemecTBO M XUMHYECKHE PeaKIMH 17
11 [ToBTOpeHue u yriayOneHne 3HaHUH OCHOBHBIX 5 https://resh.edu.ru
" | pa3zmenoB Kypca 8 kiacca
12 OCHOBHUI:.IC 3aKOHOMEPHOCTH XMMHYECKHX 4 https://resh.edu.ru
peaKiuii
13 DNEeKTPONUTUYECKAS AUCCOLUAIS. XUMUYECKUE 2 https://resh.edu.ru
pEaKiiu B pacTBOpax
2 | HemeTa/sibl 1 MX COeIMHEHUSA 25
71 OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB 4 https://resh.edu.ru
" | VIIA-rpynmnsl. ["ajorexsl
29 OO6m1as xapakKTeprUCTUKAa XUMUUYECKUX DJIEMEHTOB 6 https://resh.edu.ru
" | VIA-rpynmnsl. Cepa u €€ coeTMHEHHS
23 OO0mast xapaKTepUCTHKAa XUMUYECKUX DJIEMEHTOB 7 https://resh.edu.ru
" | VA-rpynmsl. A30T, pocdop u ux coenuHEHUS
OO0mast XxapaKTepUCTHKAa XUMUIECKUX DJIEMEHTOB https://resh.edu.ru
2.4 | IVA-rpynmsl. Yriaepoa U KpeMHHM, U UX 8
COCTMHEHMSI
3 | MeTa/wiabl U UX COeIMHEHHUSA 20
3.1 | OOwume cBOMCTBAa METAIJIOB 4 https://resh.edu.ru
3.2 | Baxknelimue MeTaiIbl U UX COCIUHCHUS 16 https://resh.edu.ru
4 | XumMus U OKpPY/KaKOIIAs cpeaa 3
4.1 | XuMus u OKpy>Karolas cpena 3 https://resh.edu.ru
Pe3epBHOe Bpemst 3
Iloypounoe nnanupoearnue
8 KUIIACC
o Koa- Bo3moxkHOCTH
I /;1 Tema ypoka BO  HCIOJIb30BaHMS
4acoB 0P
1 [Tpenmer xumuu. Posib XUMHUH B )KU3HU YETIOBEKA. | https://resh.edu.ru
Tena u BemiecTBa
2 TlonsTHe 0 MeTOAAX MO3HAHUS B XUMHUHU 1  https://resh.edu.ru
[Tpaktraeckas padora Ne 1 «IIpaBuiia paGoTsl B
3 nmabGopaTopuu U MPUEMBI OOpAIICHUS C 1 https://resh.edu.ru
J1a00paTOPHBIM 000PYIOBAHUEM
4 YucTele BemecTBa u cMecu. CriocoObl pa3aeneHus | https:/resh.edu.ru

cMecen




[IpakTiueckas pabora Ne 2 «Pa3nenenue cmeceit (Ha

5 . https://resh.edu.ru
IIpUMEpPE OYMCTKH MOBAPEHHOM COJIH)»

6 | ATOMBI U MOJIEKYJIbI https://resh.edu.ru
XUMHYECKHE DIIEMEHTHI. 3HAKH (CHMBOJIBI

7 ( ) https://resh.edu.ru
XAMHUYECKUX DJIEMEHTOB

8  IIpoctbie u CI0KHBIC BEIIECTBA https://resh.edu.ru

9 | ATOMHO-MOJICKYJISIpDHOE YUCHHUE https://resh.edu.ru
3aKOH MOCTOSHCTBA COCTaBa BEMISCTB. XUMHYCSCKAS

10  ¢opmyna. BareHTHOCTh aTOMOB XUMHUYECKUX https://resh.edu.ru
3JIEMEHTOB
OtHOcuTenbHas aToMHas Macca. OTHOCUTEIIbHAS

11 https://resh.edu.ru
MOJICKYJIIpHAs Macca
MaccoBas g0yl XUMHUYECKOTr0 JIECMEHTA B

12 A https://resh.edu.ru
COCIMHCHUU

13  KonmdectBo BemecTBa. Mosb. Mossipaast Mmacca https://resh.edu.ru
dusnyecKre ¥ XUMHUYSCKHE SIBICHHS. X UMHYSCKAs

14 https://resh.edu.ru
peaKIus
[Ipu3Haky u yClnoBHS IIPOTEKAHUS XUMHUYSCKHUX

15 P . y p https://resh.edu.ru
peakiui
3aKOH COXpaHEHHS MACChI BEIIECTB. X MMUYCCKHE

16 P IH https://resh.edu.ru
ypaBHCHHS
Brrunciienus konmdyecTBa, MacChl BEIIECTBA I10

17 ’ bett https://resh.edu.ru
YPaBHEHUSIM XUMHUYECKUX PEaKIUN
Knaccudukamys XuMUUECKUX peaKui (COeIMHEHUS

18 uran peauuii (coen ’ https://resh.edu.ru
Pa3IoKEHHUsI, 3aMeIICHHs, OOMEHA)
M. B. JIoMOHOCOB — Y4EHBIN-IHIIUKIOIICINCT.

19 Y HHRTIOTEA https://resh.edu.ru
O0o00111eHME U cUCTEMATH3AIINS 3HAHUI
Kontposbnas padora Nel o teme «Beriectsa n

20 P p H https://resh.edu.ru
XUMUYECKUE PEAKITUI))
Bo3nyx — cmecsk razos. CoctaB Bo3ayxa. Kuciopo

21 Y Y pos https://resh.edu.ru
— 3JIEMEHT U IpocToe BemiecTBo. O30H
duznvecKre U XUMHUYECKUE CBOMCTBA KUCIOPOa

22 (peakiuu okuclieHHs, ropeHue). [lonsarue 06 https://resh.edu.ru
OKCHJIaX
CnocoObI MOJIyd4eHHS KUCIOPOaa B 1a00paTOpUu U

23 Y POz patop https://resh.edu.ru
IIPOMBINICHHOCTH. [IpuMeHeHne Kucaopoaa
TennoBoit 3¢ PexT XUMHUUECKOHN peaKliu, IOHITHE O

24 TEpMOXMMHYECKOM ypaBHEHUH, IK30- U https://resh.edu.ru
SHJIOTEPMHUYECKHUX PEAKITUIX
TomnuBo (He(dTh, Yroab U MEeTaH). 3arps3HCHHE

25 (nets, y ) P https://resh.edu.ru
BO3/1yXa, CIOCOOBI €ro MpeI0TBPaISHUSI
IIpakTrueckas padora Ne 3 nmo teme «llonyuenne u

26 P P Y https://resh.edu.ru

coOupaHue KUCIopoaa, U3yuYeHHEe ero CBOMCTBY




BOI[OpOI[ — JJICMCHT M IIPOCTOC BCHICCTBO.

27 1  https://resh.edu.ru
Haxoxnenue B mpupoie
du3nveckre U XUMHUUECKHE CBOMCTBA BOIOPO/IA.

28 AOPOA 1 https://resh.edu.ru
[Tpumenenne Bogopoaa

29 TloHsTHE 0 KHCIIOTaX M COJISIX 1  https://resh.edu.ru

30  CnocoObl oTyueHus BOJAOpOAa B JabopaTopuu 1  https://resh.edu.ru
[Tpaxtuueckas padota Ne 4 mo teme «Ilomydenue u

31 P P Uy 1 https://resh.edu.ru
coOupanue BOJAOPO/1a, U3YUECHUE €TO CBOMCTBY

32  MonsipHblit 00bEM ra3oB. 3aK0oH ABOTraapo 1  https://resh.edu.ru
Brruucnenns o0bEma, KOJIMUECTBA BEIIECTBA rasa 1Mo

33 ’ " . 1 https://resh.edu.ru
€r0 U3BECTHOMY KOJMYECTBY BEIIECTBA WK 00BEMY
Brruncnenus 00bEMOB Ta30B MO YPAaBHEHUIO PEAKITHH

34 . P THXO praKtl 1 https://resh.edu.ru
Ha OCHOBE 3aKOHAa 0OBbEMHBIX OTHOIICHHIA Ta30B

35 ®usznyeckue U XMMUYCCKHE CBOMCTBA BOJIBI 1  https://resh.edu.ru

36  CoctaB ocHoBanuil. [loHsiTHe 00 MHAMKATOpPAX 1  https://resh.edu.ru
Bopa xak pactBopurens. Haceienusie u

37 | HeHachIlLIEHHBIE pacTBOPBL. MaccoBas 107 1 https://resh.edu.ru
BEIIECTBA B PACTBOPE
[IpakTiueckas padora Ne 5 mo Teme

38 | «lIIpuroroBneHue pacTBOPOB C OMPEACIEHHOM 1 https://resh.edu.ru
MACCOBOH JIOJIEW PACTBOPEHHOTO BEIIECTBA»
KonTtpoarsnas padota Ne2 no teme «Kucnopon.

39 P P e 1 https://resh.edu.ru
Bonopoa. Bona»

40 | Oxcuapl: cocTaB, KIaccu(uKaimsa, HOMEHKIATypa 1  https://resh.edu.ru
[TosrydeHre U XUMUYECKUE CBOMCTBA KHCIOTHBIX

41 Y ’ 1 https://resh.edu.ru
OCHOBHBIX ¥ aM(OTEPHBIX OKCHIIOB

42  OcHOBaHMS: COCTaB, KiacCU(DHKAIHA, HOMEHKIIATypa 1  https://resh.edu.ru

43  TlosyyeHue U XUMUUYECKHE CBOMCTBA OCHOBAHUM 1  https://resh.edu.ru

44  KuCIIOTBI: COCTaB, KiIacCU(pUKaIIsI, HOMCHKIATypa 1  https://resh.edu.ru

45  TlomyyeHue U XUMUYECKHE CBOMCTBA KUCIIOT 1  https://resh.edu.ru
Conu (cpeaHue): HOMEHKIIATypa, CIIocOObI

46 (cpenuue) P 1 https://resh.edu.ru
MOJTyYeHUS, XUMHYECKIE CBOMCTRA
ITpakTuyeckas pabora Ne 6. Permenue

47  sKcIepUMEHTaIbHBIX 3a7a4 Mo TeMe «OCHOBHBIE 1  https://resh.edu.ru
KJIACCHI HEOPTAHUYECKUX COCTUHEHUI
['eneTnyeckas CBSA3b MEKAY KIaCCaMH

48 Ay 1 https://resh.edu.ru
HEOPTaHUYECKUX COCTMHEHUN

49  OO6oOI1IeHHe B CUCTEMAaTH3aIlis 3HAHUH 1  https://resh.edu.ru
KonTtpoarnas padota Ne3 o teme "OCHOBHBIE

50 P P o 1 https://resh.edu.ru
KJIaCChl HEOPTAHUYECKUX COSAMHEHUN
[TepBbie MOMBITKH KJIACCU(PUKAIIMA XUMAYECKHIX

51 P (uran 1 https://resh.edu.ru

aneMeHToB. [loHsTHE O rpynmnax CXOJAHBIX 3JICMCHTOB




Ilepnonnueckunt 3axoH u llepnoanueckas cucrema

>2 xuMudeckux saemeHToB 1. 1. MenneneeBa I https://resh.edu.ru
53  Ilepuonpl, rpynIibl, HOATPYIIBI 1  https://resh.edu.ru
54  Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tommb! 1  https://resh.edu.ru
CTtpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB
55 snemenroB [lepunonnueckoit cucremsl [1. U. 1 https://resh.edu.ru
Menngeneena
XapakTeprucTuKa XUMHIECKOTO 3JIEMEHTA TI0 €T0
56 | monoxenuto B [lepuonnueckoit cucteme /1. 1. 1 https://resh.edu.ru
MenpaeneeBa
3nauenue [leproanyueckoro 3akoHa sl pa3BUTHS
57  wayku u npaktuku. Jl. 1. MenaeneeB — y4€HbIi, 1 https://resh.edu.ru
MeJIaror ¥ rpakIaHuH
Dne e e
53 JEKTPOOTPUIATEILHOCTh ATOMOB XUMUYECKIX | https://resh.edu.ru
DIIEMEHTOB
59 HoHHas XMMUYECKas CBSI3b 1  https://resh.edu.ru
60 KoBaneHTHas moJisspHasi XUMUYECKas CBS3b 1  https://resh.edu.ru
61  KoBaneHTHas HEMOJSIpHAs XUMUYECKas CBSI3b 1 https://resh.edu.ru
62  CremneHb OKUCIICHUS 1  https://resh.edu.ru
63 | OKHCIUTETHLHO-BOCCTAHOBHUTEIBHBIE PEAKITUU 1 https://resh.edu.ru
64  OKuCIUTENIU U BOCCTAHOBUTEIU 1  https://resh.edu.ru
K o4 :
65 oHTpoJsbHAs paboTa Ne4 o Teme «CTpoeHue atoma | hitps://resh.edu.ru
XUMHYECKAS CBSI3bY
PesepBHbIii ypok. O000I11IEHHE ¥ CUCTEMATHU3alIUS
66 pB yP t H 1 https://resh.edu.ru
3HAaHUU
P i :
67 €3EPBHBIi ypOK O06o001meHne u cucTeMaTH3aIus | hitps://resh.edu.ru
3HAHUHN
PesepBHblii ypok. O000I1IeHHE ¥ CUCTEMATHU3aIIUS
68 pB yP t H 1 https://resh.edu.ru
3HAaHUU
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
9 KJIACC
No Koa-  Bo3moxkHocTh
I /;1 Tema ypoka BO  HCIOJIb30BaHHA
4acoB 0P
Ile €CKUN .Ile e e
1 puoaudeckuii 3akoH. [leproaudeckast cucrema | https://resh.edu.ru
xuMudeckux snemeHToB 1. 1. Menneneera
) 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XUMUYECKUX | https://resh.edu.ru
AJIIEMEHTOB MEPBBIX TPEX MEPHOOB
Knaccudukanus 1 HOMEHKIATypa HEOPraHUIECKUX
3 uran P P 1 https://resh.edu.ru
BEIIICCTB
4 Buabl XuMHUeCKOW CBSA3U U THIBI KPUCTATUIMYECKUX 1 hitps://resh.edu.ru

pPELETOK




Kontponbnas padora Nel mo teme «IloBTopenue u

5 | yruyOneHue 3HaHH OCHOBHBIX pa3/esioB Kypca 8 https://resh.edu.ru
KJIaccay
Knaccudukanums XuMHU4eCKUX peakiui 1o

6 uran peartt https://resh.edu.ru
Pa3IMYHBIM MPU3HAKAM
[TonsiTre 0 CKOPOCTH XUMHUYECKOW peakuuu. [lonsaTue

7 p peartl https://resh.edu.ru
0 TOMOTEHHBIX U TETEPOTCHHBIX PEAKITUIX
[TonsiTue 0 XuMHUYECKOM paBHOBECUU. DaKTOPHI,

8 | BIUAIONIME HA CKOPOCTbh XUMHYECKON Peakiuy U https://resh.edu.ru
M0JIO)KEHUE XMMHUYECKOTO0 PABHOBECHUSI

9 | OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIUU https://resh.edu.ru
Teopus snexkTpoauTuyeckoi auccounanuu. CuibHbIE

10 P P A At https://resh.edu.ru
1 c1a0ble IIEKTPOTUTHI

11 HoHHble ypaBHEHUS pEeaKIIUMA https://resh.edu.ru
XUMHYECKHE CBOMCTBA KACIOT U OCHOBAHUM B CBETE

12 . " https://resh.edu.ru
MIPEACTABICHUI 00 DJIEKTPOJIMTHIESCKON JUCCOITHAITIT
XUMHUYECKHAE CBOMCTBA COJIEN B CBETE IMPEICTABICHUIN

13 . peA https://resh.edu.ru
00 3IEKTPOTUTHUECKOMN TUCCOIMAllUN

14 TlosiTHE O TUAPOJH3E COJICH https://resh.edu.ru

15 OO0o0uieHne U cucTeEMaTU3ays 3HaHUI https://resh.edu.ru
[Tpaxtuueckas padota Ne 1. «Pemenue

16 p P https://resh.edu.ru
HKCIIEPUMEHTAITLHBIX 32/1a9
KonTtpoarsnas padota Ne2 mo teme

17  «DnexkTpoauTuyecKas IUCCOUUaus. X UMHUIECKUE https://resh.edu.ru
pEaKIMK B paCTBOPaxX»
OO6mrast xapaKTepUCTUKA TATOTEHOB. XUMUYECKUE

18 . P P https://resh.edu.ru
CBOMCTBA Ha IPUMEPE XJI0pa
XnopoBoaopo. ConsiHasi KUCIOTa, XAMUYECKUE

19 "POBOZOPOL ’ https://resh.edu.ru
CBOMCTBA, IOJy4YCHHE, TPUMEHEHNE
ITpakTuyeckas pabora Ne 2 o teme «Ilomyuenue

20  PaKTHl P . y https://resh.edu.ru
COJIIHOM KHUCIIOTBI, U3yUEHHUE €€ CBOMCTBY
Bpruncnenus no ypaBHEHUAM XUMHAYECKUX PEAKLIHNI

21 yP AR, https://resh.edu.ru
€CJIM OJIMH M3 PEareHTOB JaH B U30BITKE

22  OOmas xapakTepucTHKa 3J1eMeHTOB VIA-rpyribl https://resh.edu.ru
AnnorpomnHbie MoauduKanmu cepbl. Haxoxnenue

23  cepsl U €€ COeAMHEHUI B IPUPOIE. XUMUUECKHE https://resh.edu.ru
CBOWCTBA CEPBI
CepoBonopo/i, cTpoeHue, Gu3nueckue 1 XuMUYECKHe

24 POBOAOPOAL, CTP & https://resh.edu.ru
CBOMCTBa
Oxcunpl cepbl. CepHasi KUCIIOTa, (PU3nYecKue u

25 AIbT CCP P » https://resh.edu.ru
XMMUYECKUE CBOMCTBA, TPUMEHEHUE
XUMHUYECKHE PEaKIINH, JIeKAIIIEe B OCHOBE

26 PCAKIIIH, H https://resh.edu.ru

IIPOMBIIIICHHOTO CII0C00a IMOIyYCeHHS CEPHOI




KUCJIOThl. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEeH
Cpebl COETMHEHUSIMU CEPhI

27

Brruncnenre MmaccoBoi JJ0JIM BBIXOJa TPOIYKTa
peakIuu

https://resh.edu.ru

28

OO6mrast xapaKTepUCTHKA SJIEMEHTOB V A-TpyTIIb.
A3oT, pacnpocTpaHeHue B Ipupoje, pusndeckue u
XAMHUYECKUE CBOUCTBA

https://resh.edu.ru

29

AMMUuak, ero (U3NYeCKre 1 XMMUIECKHE CBONCTBA,
MOJIyYe€HUE U MPUMEHEHHUE

https://resh.edu.ru

30

[IpakTiueckas padora Ne 3 o teme «Ilomyuenue
aMMUaKa, U3y4Y€HHE €ro CBOMCTBY

https://resh.edu.ru

31

A30THas KMCJO0Ta, €€ PU3nUecKrue U XUMHUECKHE
CBOMCTBa

https://resh.edu.ru

32

Hcnonbs3oBaHre HUTPATOB U COJIEH aMMOHHUS B
KauyeCcTBE MUHEPAJIbHBIX yI00peHH. XUMHUECKOe
3arpsi3HEHUE OKPYKaroUIEH Cpelibl COeTMHEHUSIMHU
azora

https://resh.edu.ru

33

docdop. Oxcun dhocdopa (V) u docdhopHas KUCioTa,
du3HUYeCKre U XUMUICCKUE CBOWCTBA, TIOJyUEHHUE

https://resh.edu.ru

34

Hcnonb3oBanue GhocdaroB B KaueCTBE MUHEPATbHBIX
yno0peHuii. 3arps3HeHne IPUPOTHOMN Cpebl
dhocharamu

https://resh.edu.ru

35

VYrnepona, pacnpocTpaHeHUe B Ipupoje, pusndyeckue
U XUMHYECKHE CBOMCTBA

https://resh.edu.ru

36

Oxcuppl yraepoaa, ux pusndeckue u XuMHIeCKue
CBOMCTBA. DKOJOTUYECKUE MPOOTIEMBI, CBI3AHHBIE C
okcusioM yriepoaa (IV)

https://resh.edu.ru

37

YronpHag KACJIOTA U €€ COJIN

https://resh.edu.ru

38

[TpakTrueckas padora Ne 4 o teme "llomyuenue
yraekucioro ra3za. KauectBenHnas peakius Ha
KapOoHaT-noH"

https://resh.edu.ru

39

HCpBOHa‘IaJIBHBIC TIOHATHS 00 OpraHU4YC€CKHX
BCIIICCTBAX KaK O COCAMHCHUAX YIJIepoaa

https://resh.edu.ru

40

Kpemuuii u ero coequuenus

https://resh.edu.ru

41

IIpakTuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAIIBHBIX 3a]1a4 10 Teme «Baxnenme
HEMETAJUIBI U UX COETMHEHUSD)

https://resh.edu.ru

42

KonTtpoarsnas padota Ne3 no teme «Baxueiiue
HEMETAJUIbl U X COCAMHEHUS

https://resh.edu.ru

43

OO01as xapakTepuCcTUKa XUMUYECKUX AIIEMEHTOB —
MeTajuIoB. MeTauinyeckasi CBsA3b U METAJIMYECKas
KpUcTajuInueckas pemérka. Gu3ndecKkue cBoicTBa
METaJJIOB

https://resh.edu.ru




XUMHYECKUE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMHUYECKUN PsiJT HAMIPSXKEHU METaJIOB : https:/resh.edu.ru
OO6mwme crocoOb! moydeHust MeTaIoB. CIIaBsbl.

45  BprunciieHus 0 YpaBHEHUSAM XUMHYECKUX PEAKIIUH, 1  https://resh.edu.ru
€CJIM OJIMH U3 PEarcHTOB COJACPKUT PUMECH

46 TlonsiTHe O KOPPO3UHU METAILIOB 1 https://resh.edu.ru

47  lllenouyHble METALIIBI 1  https://resh.edu.ru

48  OxcuIbl ¥ THAPOKCHUIBI HATPUS M KaJIUs 1 https://resh.edu.ru

49  IllemoyHO3eMeIbHBIC METAJIIBI — KaJIbIIUA U MarHUui 1 https://resh.edu.ru

50 Baxseimme coeTMHEHNS KaIbITHSs 1  https://resh.edu.ru

51 OO0o0iieHne U cucTEMaTU3ays 3SHAaHUI 1 https://resh.edu.ru

52 | JKEcTKOCTh BOJIBI M CIOCOOBI €€ yCTpaHECHUS 1 https://resh.edu.ru
[TpakTudeckas padora Ne 6 mo reme "KEcTKOCTh

>3 B(?,Z[BI u MCTOI[Bf)Cé yCTpaHeHus" . https://resh.edu.ru

54  AmomuHui 1  https://resh.edu.ru

55  AwmdoTtepHbie CBOMCTBA OKCHJIA U THIPOKCH/IA 1  https://resh.edu.ru

56 XKeneso 1  https://resh.edu.ru

57 8;(13141151, rUApOKCUIbI B conu kenesa (II) u xenesa | https://resh.edu.ru

58  OO60061IeHNe U cCUCTeMAaTH3AIUs 3HAHUH 1 https://resh.edu.ru
IIpakTuyeckas pabora Ne 7. Pemenue

59 skcnepuMeEHTaNIbHBIX 3a7a4 1o TeMe «BakHeimme 1  https://resh.edu.ru
METaJUTBl U X COSTMHEHUS
BrIuucieHus mo ypaBHEHUSAM XUMUYCCKUX PEAKIUH,

GO  ©CM ONMH U3 PEareHTOB JaH B M30BITKE i | https://resh.edu.ru
COJICPKUT MPUMECH. BBIYUCICHUS MaCCOBOM JI0JIH
BBIXOJIa TIPOAYKTA peaKIuu

61 OO6oOmeHNe U CUCTeMaTH3aIMS 3HAHUI 1  https://resh.edu.ru

62 KonTtpomarsnas pabota Ned4 o teme «Baxueriue I hitps://resh.cdu.ru
METAJUTbI M KX COCTHHCHHMS

63 BemectBa u Matepuaibl B MOBCETHEBHON KU3HH | hitps://resh.edu.ru
9eJI0BeKa

64 XUMHYECKOE 3arps3HEHHE OKPY KaIOIIEH CpeIbl 1  https://resh.edu.ru

65 Poap XMMHH B pEIICHHH KOJOTHYSCKUX MPOOIEM 1  https://resh.edu.ru

66 PCBCp]iHBII‘/JI ypok. O0001IIeHne U chCcTeMaTH3aIus | https://resh.edu.ru
3HAHUH

67 Pe3epBLHbIﬁ ypok. O0001eHre u CucTeMaTU3aIus | hitps://resh.edu.ru
3HAHUH

63 Pe3epBLHbIﬁ ypok. O0001eHre u CucTeMaTU3aIus | hitps://resh.edu.ru
3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




B ¢enepanbHbIX M pErHOHANBHBIX MPOLIEIYypax OLEHKH KauecTBa OOpa30BaHMS
HCIIONB3YETCs TepedyeHb (Koau(duKaTop) pachnpelesieHHbIX IO KjaccaM IPOBEPSIEMBIX
TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
00111er0 00pa3oBaHus U PJIEMEHTOB COJIEPIKAHUS TI0O XUMHUH.

IIposepsiemvle mpebosanus Kk pe3yibmamam 0C80€eHUsL OCHOBHOU 00PA308amenbHOl

npoepammsl (8 Kiacc)

Kon [IpoBepsiemblie mpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTenbpHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuUs
pe3yabpTaTa
1 ITo teme: "llepBoHavYaIbHbBIE XUMUYECKHAE MOHSATHS"

1.1 PACKpbIBAaTh CMBICII OCHOBHBIX XMUMHUYECKHX MOHSITHI: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, IIPOCTOE BEIECTBO, CIOKHOE BEIECTBO, CMECH
(oIHOpO/IHAsT U HEOJHOPOIHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS ATOMHAasI
Y MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca,
MaccoBas MO XUMHYECKOTO DJEMEHTAa B COCIUHCHHUH, MOJISPHBIHA
00BbEM, XUMHUYECKass peakuus, Kiaccuukaus peakuui: peakuuu
COEUHEHHUSI, PEAKIMU PA3JIO0KECHUS, PEAKIMU 3aMEUICHUs, PEaKINu
oOMeHa, 7K30- W DHIOTEPMHUYECKHE pEaKIMH, TEeIUIOBOH d(]dekT
peakiuy, pacTBOp, MaccoBas JOJia  BemecTBa  (MpOLCHTHas
KOHLIEHTpAIKsi) B pacTBOpe

1.2 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATHH H
IPUMEHSTh ATH MOHSTHSI IPYU ONMCAHUU BEUIECTB U UX MPEBpaLICHUN

1.3 UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBlIeHUS (QopMy
BENIECCTB M YPAaBHEHUN XHUMUYECKUX PEAKIINI

1.4 PacCKpbIBaTh CMBICIT 3aKOHOB COXPAaHEHUSI MacChl BEILIECTB, MOCTOSHCTBA
COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHUs1, 3aKOHAa ABOTraJipo

1.5 OTIPEJICTISITh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX

1.6 KJaccu(UIMPOBAaTh XMMHYECKHE peakiuu (10 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3D heKTy)

1.7 BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYI0O U MOJISIPHYIO MAacChl
BEIIIECTB

1.8 BBEIYHCIIATh MAacCOBYIO JIOJII0 XUMHUYECKOTO JJIEeMEeHTa 1o (opmyiie
COEMHEHUSI,

1.9 BBIYMCJIATH MAaCCOBYIO JIOJIIO BEIIIECTBA B pACTBOPE

1.10 IPUMEHSTh €CTECTBEHHO-HAYYHBIE METOJbI MO3HAHWS - HAOJIO/ICHHE,
U3MEpEHUEe, MOJICIMPOBAHUE, DKCIIEPUMEHT (peajIbHbIM U MBICICHHBIN)

2 ITo Teme: "BaxHelme npeacTaBUTENIM HEOPTAHUYECKUX BEIIECTB"

2.1 PACKpbIBAaTh CMBICI OCHOBHBIX XMMHMUYECKHX MOHSATUNA: OKCHJI, KHCIIOTA,
OCHOBaHHE, COJIb

2.2 ONPENECATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJAcCy
COeNMHEHMI 10 hopmyJiaM

2.3 KJIaCCU(DUIIMPOBATh HEOPTAaHUYECKHUE BEIIECTBA

2.4 XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOMCTBA BEILECTB




pa3IMYHBIX  KJIACCOB,  MOATBEPXKJAs  ONUCAaHUE  IpUMEpamMu
MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMM

2.5

IMIPOTrHO3UPOBATH CBOMCTBaA BCIIIECTB B 3aBUCUMOCTH oT 1%0,¢
Ka4CCTBCHHOI'O COCTaBa, BO3MOXHOCTU TIPOTCKAHHA XHMHYCCKUX
npeBpameHHﬁ B PA3/IMYHBIX YCJIIOBHAX

2.6

CIeNOBaTh TPABWJIAM  TIOJH30BAaHUS  XUMUYECKOH TOCYIOH U
7ab0paTOpHEIM 00OpPYNOBaHMEM, a TaKKe IMpaBWUjaM OOpaIeHUs C
BCIIECTBAMH B COOTBETCTBHM C HHCTPYKIHMSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX ONBITOB IO TOJYYCHHIO W COOMpAHUIO
razo00pa3HbIX BeHIeCTB (BOJAOPOJAa W KHUCIOPOJa), IPUTOTOBICHUIO
pPaCTBOPOB € ONPEACIEHHON MAaCCOBOM 0JIENM PAaCTBOPEHHOIO BENIECTBA,
IUTAHUPOBATh W TPOBOJUTH  XUMHUYECKHE  OKCICPUMEHTBHI  TIO
pacro3HaBaHWIO PACTBOPOB IMEJOYEH W KHUCIOT C TOMOIIBIO
WHJIMKATOPOB (JJakMyc, peHondTagenH, METHIOPaHXK U APYyTrue)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMHUYECKOU PEAKLIMU

[To Tteme: "llepmommueckuii 3akoH u Ilepuoguyeckas cucrema
xumuueckux anementoB .M. MengeneeBa. CrtpoeHue aTOMOB.
XumMuudeckas cBsi3b. OKHUCIUTEIHHO-BOCCTAHOBUTEIbLHBIC PeaKIIUK"

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSTHI: SApO aroma,
AJIIEKTPOHHBIA CJIOM aroma, aroMHas opOuTanb, pajauyc aroma,
XUMUYECKas CBSA3b, IMOJSPHAs M HENOJsIpHAs KOBAJEHTHasi CBS3b,
AIIEKTPOOTPUIIATENILHOCTh, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, CTEMEHb
OKHUCJICHUS

3.2

KJ'IaCCI/I(I)I/IHI/IPOBaTB XUMHNYCCKUEC DJICMCHTHI
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OMKCHIBATh U XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuomuueckoii
CUCTEMbl XHMHMYECKHX 3JIEMEHTOB: pa3HyaTh IOHATUSA 'TIaBHAs
noarpynna (A-rpynmna)" u "nod6ouynas noarpynmna (b-rpynma)", "mainbie"
u "0oJpIre" Iepruoabl
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packpsiBath cMmbIci Ilepuogumueckoro 3akona JI.M. Menpaeneea:
JEMOHCTPUPOBATh MOHUMAHUE IMEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHYECKHUX JIEMEHTOB OT UX MOJI0KeHUs B [lepuoanueckoit cucreme

3.5

COOTHOCHTh  O0O3HAau€HMs, KOTOpPblE HMEITCSI B  TaOiMIe
"Ilepuognueckas cucteMa xumudeckux amnemenToB .M. Menneneesa" ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XHUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsii sapa, OOIIee YHCIO DIICKTPOHOB W
pacnpeieieHue UX MO JICKTPOHHBIM CJIOSIM)

3.6

onpecaACiIATh CTCIICHb OKHUCJICHHA 3JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX

3.7

ONpENeNSITh BUJI XUMHUYECKOM CBA3M (KOBaJIEHTHasT W HWOHHAas) B
HEOPraHUYECKUX COCIUHEHUIX




IIposepsemvbie snemenmul cooepoicanus (8 kaacc)

Kon

[TpoBepsieMblil IJIEMEHT COJIEPKAHUS

HepBOHa‘-IaJ'IBHBIe XUMHWYCCKHNEC ITOHATHUSA

1.1

[Ipenmer xumun. Ponbp XUMUK B KW3HU 4YEJIOBEKA. XMMUS B CUCTEME HAyK.
Tena u BemecTBa. @U3MUECKHUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BEIIIECTB

1.2

[TousiTie 0 MeTomax MHO3HAHUS B XUMHHA. YHCTHIE BEIIeCTBA U CMECH.
Cnioco0nlI pazjieneHust cMecei

1.3

ATOMBI U MOJICKYJIBL. Xumuueckue n3aeMeHThl. CHMBOJBI XMMHYECKHUX
9JICMCHTOB. HpOCTBIC N CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICKYJI}IPHOC YUCHHC

1.4

XuMHUUecKas (bOpMy.TIa. BaneHTHOCTh aTOMOB XMMHYECKHUX IJIEMEHTOB. 3aKOH
IIOCTOAHCTBA coCTtaBa BCIICCTB. OTtHOcuTeNnbHASA aTOMHas Macca.
OTtHOCHUTENLHAS MOJICKYJSIpHAsA Macca. MaccoBas J0JI1 XHMHYCCKOI'O
9JICMCHTA B COCANHCHHNHN

1.5

KomnuectBo BemectBa. Mois. Monsipras macca. B3anMocCBsA3b KOIMYECTBA,
Macchl M 4YMCa CTPYKTYpPHBIX €IuHHI] BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCIUHEHUN

1.6

dusnyeckre U XUMUYECKHE SBIICHUS. XUMUYCCKas PEakIus 1 € MpU3HaKH.
3aKOH  COXpaHEHHMSI  MacChl  BEHICCTB. XHMHYECKHE  YpPaBHCHHS.
Knaccudukanys XUMHYECKMX  peakmui  (COSTUHEHUsS, Pa3IOKCHHS,
3aMelieHus, 0OMeHa)

1.7

XUMUYECKUM OKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TIIOCYIOH, C
npaBwiaMud  paboTel B Jaboparopur U npuéMamMu  OOpalieHusi ¢
J1a060paTOpHBIM 000PYI0BAaHUEM, U3YUCHHUE U OTMCAHNE (DU3NIECKUX CBOWCTB
00pa3IoB HEOPTaHUYECKHUX BEIECTB, HAOMOneHNe (Pu3nyeckux (TUIaBlIeHUE
BOCKa, TasHUE JIbJa, PACTUPAHHUE caxapa B CTYIIKE, KUTIEHUE U KOHJICHCAIUs
BOJIbI) M XMMHUYECKHUX (TOPEHHE CBEYH, NMPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBUE Mejla C KHUCJIOTOW) SIBJICHWH, HAOJIIOJCHUE W OIKCaHUe
NPU3HAKOB TPOTEKAHUS XUMHUYECKHUX peakiuil (pasjoxkeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOpUAOM Oapusi, pasloKeHue
ruapokcua meau(Il) mpu HarpeBaHuu, B3aMMOICHCTBHUE Keje3a C paCTBOPOM
comu wmenu(Il), u3ydyeHume crnocoOOB pazieneHus cMecer (C MOMOIIbIO
MarHuTa, (QuiIbTPOBAHME, BbIIAPUBAHUE, JUCTUIUIALMSI, XpoMmarorpadus),
IPOBEJCHUE OYMCTKM I[OBAapeHHON coiM, HaOMIOJeHNEe W OINHCaHue
pPE3yJbTAaTOB IMPOBEJIEHUS ONbITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS
Macchl, CO3/TaHHE MOJIeJIe MOJIEKYJI (I1apOCTEPKHEBBIX)

BaxHeimue npeicTaBuTeNM HEOPraHMIECKUX BEMIECTB

2.1

Bo3ayx - cmech razos. CoctaB Bo3myxa. Kuciaopon - snemMeHT U mpocroe
BelecTBo. Haxoxknenue kuciiopoja B npupojie, GU3nueckue U XuMUYECKUe
cBoicTBa (peakuuu ropenus). Oxcunpl. [lpumenenne kuciaopoaa. CrnocoObl
MOJIyYEHHUS] KUCJIOpOoJa B JIabOpaTopuu M IpOMBIILIEHHOCTH. KpyroBopoT
Kuciopoja B mpupoje. O30H - ajuioTpornHas MoguduKalms Kucaopoaa

2.2

TemmoBoit 3PHeKT XUMHUECKOH peakiuh, TEPMOXUMHUYCCKUE ypaBHEHUS,
9K30- U SHJIOTCPMHUYECKHE PeaKIu. TOIIMBO: yrojib ¥ MeTaH. 3arpsi3HeHUE
BO3/IyXa, YCHJICHHE TapHUKOBOTO 3 eKTa, pa3pynieHrne 030HOBOT'O CIIOS




2.3

Bonopon - aneMeHT 1 mpocToe BeliecTBo. Haxoxaenue Bogopoaa B Ipupoe,
dbu3nyeckrue U XMMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOOBI MOJyYCHUS.
Kucnote! u conun
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Mossipabiii 00bEM Ta30B. Pac4€Thl 10 XUMUYECKUM YPaBHEHUSIM

2.5

dusnueckne cBoMcTBa BOAbl. Boma kak pacrBoputenb. PacTBOpEL
Hacslmennsie 1 HeHACBIIIEHHBIE PACTBOPBL. PacTBOPUMOCTD BELIECTB B BOJE.
MaccoBass nmons Bemectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus1. Ponb pacTBOpOB B MPUPOJE U B KU3HU 4enoBeka. KpyroBopor
BOABI B IMpUpOJE. 3arpsA3HEHUE MNpUPOAHBIX BoA. OXpaHa M OYHUCTKA
IPUPOJIHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coenuHeHuil. Okcunpl. Knaccudukarms
OKCHJIOB: coJsieoOpasyroniue (OCHOBHBIC, KHUCIOTHBIE, aM(oOTepHbIe) U
HeconeoOpazyromue. Homenknatypa okcuaoB. @U3NYECKUE U XUMUYECKUE
cBoiicTBa okcuoB. [loydyeHne okCcuaoB

2.7

OcnoBanusa. Knaccudukamuss OcCHOBaHMI: IMIENOYM U HEPACTBOPUMBIE
ocHOoBaHud. Homenkmarypa ocHoBaHui. @OU3WYECKHE U XHUMHUYECKUE
cBOMCTBAa OCHOBaHUU. [losryyeHrne OCHOBaHUM

2.8

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. Ouzndeckue u
XUMHUYeckue cBoucTBa kuciaoT. Psan aktuBHoctu MetaioB H.H. bekerosa.
[TosrydeHue KUCIOT

2.9

Conu. Homenkiatypa coneil. @u3n4eckue U XMMUYECKUE CBOMCTBA COJICH.
[Tosnrydyenue coneu

2.10

['eneTnyeckas CBsA3b MCXKAY KJIaCcCaMHi HCOPIraHNMYCCKUX COCAUHECHUI

2.11

XUMUYECKUM DKCIIEPUMEHT: KA4eCTBEHHOE OIPEAECICHUE COAEepKaHUs
KHUCTIOpOJia B BO3JyXe, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE U MU3y4eHUe
CBOMCTB KHCIOpO/1a, HAOJIFOICHIE B3aUMOICHCTBHS BEIIECTB C KUCIOPOJIOM H
YCJIOBUSI BOBHUKHOBEHHUS U MPEKpaIIeHUs rOpeHus (1Moxkapa), 03HAKOMJICHUE
c oOpa3laMu OKCHUJIOB U OINMCAHHWE MX CBOMCTB, IMOJy4Y€HUE, COOMpaHUE,
pacro3HaBaHUe M U3yYEHHE CBOWMCTB BOJOPOJA (TOpPEHHE), B3aUMOICHCTBUE
BOJIOpOJIa c OKCHUIOM menu(Il) (BO3MOKHO HUCHOJIL30BAHUE
BUJICOMATEPUAIIOB), HAOIIOeHHE OOpa3IOB BEIIECTB KOJIMYECTBOM 1 MOJIb,
UCCJIEIOBAHNE OCOOCHHOCTEW pACTBOPEHMS BEUIECTB C  Pa3IU4yHOU
PAacCTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPEACIEHHON MaCCOBOWU
JIOJIE PACTBOPEHHOI'O BELIECTBA, B3aUMOJIEMCTBHE BOJbl C METAJUIAMU
(HaTpyeM U KanbuueM) (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
ONPEICIICHUE PACTBOPOB KHUCIOT M IIEJIOYEH C MOMOIIbIO HHIUKATOPOB,
UCCJIEIOBAaHUE OOpa3IlOB HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOJIOZICHNE W3MEHEHMSI OKPACKHM HWHIMKATOPOB B PAaCTBOpax KHUCIOT U
nienoyeit, usyuenue pzaumoseiicteusa oxcuaa menu(ll) ¢ pactBopom cepHoi
KHUCJIOTBI, KHUCIOT C METaUlaMH, PEaKUUil HeWTpaiu3aluuu, MOJIyYEHUE
HEpPACTBOPUMBIX OCHOBAaHMI, BBITECHEHHE OJHOTO MeETajsla JAPYruM H3
pacTBOpa COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe "'BakHenime
KJIACChl HEOPIraHUYECKUX COCTMHEHUN"

[Teproanyeckuii 3akoH U Ilepuoanueckas CUCTEMa XUMUYECKUX AJIEMEHTOB
.M. MenaeneeBa. CTpoeHHe aTOMOB. XUMHUYECKasi CBS3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINHU




3.1

[lepBble MOMNBITKA KIACCUPUKAUIUU XUMUYECKUX 3JIeMEHTOB. [loHsiTHE O
rpynmnax CXOIHBIX 3J€MEHTOB (IIEIOYHbIE U HIEIOYHO3EMETbHBIE METAILIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yloT amdoTepHbIe
OKCHUJIbI U TUAPOKCH/IBI

3.2

[lepnognueckuit 3akoH. [lepuonnueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
.. MenneneeBa. KopoTkomepuonnas u ATUHHONEpHOIHAS (HOpMBI
[leprnonnueckoin cucreMbl xumuyeckux dnaemeHTtoB .M. Menneneesa.
[Iepronel u rpymnmbl. @U3HYECKUN CMBICH MOPAIKOBOTO HOMEpPA, HOMEPOB
IIEpUOAA U TPYIIIBI JIEMEHTA

3.3

Crpoenue atomoB. CocTaB aTOMHBIX siep. M3oTomnbl. DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX O000JIOYEK AaTOMOB MepBbIX 20 XMMHYECKHMX D3JIEMEHTOB
ITepuoanueckon cuctemsl .M. MenaeneeBa. XapakTepuCTUKA XUMAYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B Ilepuoanueckon cucreme .. Menneneena

3.4

3aKOHOMEPHOCTM M3MEHEHMsI pajuyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IIO IpynmaM M IIEPHOJAM.
3nauenue [lepuonnueckoro 3akona u [leproanyeckoit cucTeMbl XUMUYECKUX
AJIEMEHTOB Ul pa3BUTHs HayKd U npaktuku. .M. Mennenees - yuyéneii u
IPaXIaHUH

3.5

Xumuyeckass cBsi3b. KoBaneHTHas (MOJIsipHAsT W HEMOJISIpHAsl) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKHX 31€MEHTOB. MlOHHAas CBS3b

3.6

CreneHb OKHCJICHUA. OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC pPCaKIuu.
HpOHCCCBI OKHCJICHMS M BOCCTaHOBJICHUS. OKMCIIMTENIN U BOCCTAHOBUTEIIU

3.7

XUMHUYECKUI HKCIIEPUMEHT: H3yueHHe OOpa3loB BEILIECTB METAJJIOB H
HEMETAJJIOB, B3aUMOJCHCTBUE TMIPOKCUAA LIMHKA C PacTBOpaMU KHUCIOT U
LIEJI0YEH, IPOBEACHUE OIBITOB, WILUTFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIIBHO-
BOCCTAHOBUTENIbHBIX PEAKLUH (TOPEHHE, PEAKLIMH PA3JIOKEHHS], COEAUHEHNS )

IIposepsemvle mpebosanus Kk pe3y1bmamam 0C80eHUsl OCHOBHOU 00PA308amenbHOl

npoepammsl (9 knacc)

Kox

[IpoBepsiembie IpeMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM

IPOBEPSIEMOTO o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O O0IIETr0 00pa3oBaHus

pe3yabpTaTa

1

[To Teme: "BeniecTBo n xumMuueckasi peakius"”

1.1

pacKphIBaTh CMBICT OCHOBHBIX XHWMHYECKHX TOHATHHA: PacTBOP,
AJIEKTPOJUTHI, HEIJCKTPOJUTHI, DSIEKTPOJUTAYECKAS JIUCCOIUAIINS,
peaknuu HMOHHOTO OOMEHa, KaTaiu3aTop, XUMHYECKOE pPaBHOBECHE,
oOpaTuMbie u HEeoOpaTUMBbIe peakuu, OKHUCIIUTEIIbHO-
BOCCTAHOBUTENBHBIE  PEAKIMH,  OKHCIUTENb,  BOCCTAHOBUTEIIb,
OKHCJICHHE W  BOCCTaHOBIIEHHE, aJIOTPONHUsA, aM(OTEPHOCTH,
XUMHYeCKass  CBs3b  (KOBaJeHTHas, WOHHAs, MeTaJuIndecKas),
KpUCTAIUTMYECKAst PEII€TKA, CIUIaBbl, CKOPOCTh XUMHUYECKON PEaKIHH

1.2

HIUIFIOCTPUPOBATh B3aWMMOCBA3b OCHOBHBIX XHMHYCCKHX MOHATUH U
MNPUMCHATD OTH IOHATHS IIPKU OIIMCAHMH BCIICCTB U UX HpCBpaHICHI/Iﬁ

1.3

COCTABJITh YPABHCHUA BHCKT'pOJII/ITH‘leCKOﬁ Jucconuranmm KHUCIIOT,




1IEJIOYE W COJIEM, TOJIHBIE W COKPAUIEHHbIC YPABHEHHUS PEAKIUU
MOHHOTO 0OMEeHa

1.4

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PpPEaKIUi
MIOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OaslaHCa ATUX PEAKIIHMA

1.5

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMHUUYECKOU PEAKLIMU

[To Temam: "Hemeramnsl u ux coeaudeHus" u "Mertamwibsl U uUx
coenquneHud"

2.1

XapakTepu30BaTh (OMUCHIBATh) OOIIME U CHEUDUUECKHE XUMUUYECKUE
CBOMCTBA MPOCTBIX W CIIOKHBIX BEIIECTB, IMOATBEPXKAas OIHMCAHHE
NpUMEpaMU MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKHUX peaKImi

2.2

COCTAaBJIAITb YPaBHCHUSA pCaKHHﬁ, IMOATBCPXKAAIOIMUX CYIICCTBOBAHHC
TE€HETUYECKOM CBS3U MCXKAY BCIICCTBAMM PA3JIMYHBIX KJIACCOB
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MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHU,
BO3MOYKHOCTH MPOTEKAHHWSI XUMHUYECKUX MPEBPALICHUN B Pa3JIMYHBIX
YCIIOBUSX
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CleloBaTh  MpaBWJIaM  TIOJIb30BaHUS XUMUYECKOM TMOCyIOH U
7a00paTOpHBIM 000pYNIOBAaHMEM, a TaKXKe IMpaBuiaM OOpallleHUs C
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKLUMSIMHU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX ONBITOB IO TMOJYYEHHI0 UM COOMpAHUIO
ra3oo0pa3HbIX BeIlIeCTB (aMMHAaKa U YIIEKUCIOTO Ira3a)

2.5

MPOBOJIUTh  PEAKIMH, TOATBEPKIAIONINE KAYeCTBEHHBIM COCTaB
Pa3TUYHBIX BEMIECTB: PACTIO3HABATH OMBITHBIM MMYTEM XJIOPHUA-, OPOMU/I-
, Moniu-, KapooHat-, pocdar-, cunmkar-, cyabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS, MOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAaX HEOPTAaHMYCCKHUX BEIIECTB

[To Teme: "Xumus U okpyxatoias cpena”

3.1

PACKpPLIBATb CMBIC]I OCHOBHBIX XHUMHUYCCKHUX TIOHSITHUI: HI[K BCIICCTBA,
KOppOo3usid MCTAJIJIOB

3.2

MPUMEHSTH OCHOBHBIE OIE€pPAIlMU MBICITUTEIbHON AESTEIHHOCTHU - aHATIU3
U CHUHTE3, CpaBHEHHE, O00O0OIIEHUE, CHUCTEMAaTU3AIUIO, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBA3EH - JIJII U3YUYEHHsI CBOMCTB BEIIECTB U
XUMHUUYECKUX PEaKIUi; €CTeCTBEHHO-HAYYHbIC METO/bl MO3HAHMS -
HaOMIOICHUE, U3MEPEHUE, MOJICTTUPOBAHKE, SKCIIEPUMEHT (peaTbHbIA U
MBICJICHHBIN)

IIposepsemvbie snemenmul cooepoicanus (9 knacc)

Kon

[TpoBepsieMblil JIEMEHT COJIEPKAHUS

BemiecTBo 1 xuMmudeckas peaKnus. HOBTOpeHI/Ie

1.1

[Tepunonnueckuit 3akoH. llepmoguueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
J.. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOMCTB XMMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, KaIUs, KAJIbIUA U
MX COCIMHEHHUI B COOTBETCTBUHU C ITOJI0KEHUEM IIEMEHTOB B [ leproanueckon
CHCTEME U CTPOCHUEM MX aTOMOB




1.2

CrpoeHue BeUIeCTBA: BHUJAbl XUMHUYECKOM CBSI3U. THIBI KPUCTANIMYECKHUX
pEETOK, 3aBUCUMOCTH CBOWCTB BEIIECTBA OT THUIA KPUCTALTUYECKON
pemETKH M BUAA XUMHUYECKOM cBsi3u. Kiaccudukanus m HOMEHKJIATypa
HEOPTraHWYECKUX BEIIECTB (MEXAYHAPOJHASI U TPUBHAIIbHAS). XUMUYECKUE
CBOICTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COEMHEHHUI, FTEHETUYECKasl CBSI3b HEOPTraHUUECKUX BEIECTB

1.3

Knaccudukanus XuMA4ecKuxX peakiuil Mo pa3indHbIM NpU3HaKaM (10 YUCITy
U COCTaBY y4YacCTBYIOIIMX B PEAKLMU BELIECTB, MO TEIJIOBOMY 3(PQeKTy, 1Mo
U3MEHEHUIO CTETICHEeW OKMCICHNSI XUMHUUECKHX 3JIEMEHTOB, IO 00paTUMOCTH,
0 YYacTHIO Karajau3aropa). OJK30- M SHIOTEPMHUYECKHE PpEaKIHH,
TEpMOXUMHUYECKUE YpaBHEeHUs. [IoHsTHE O CKOPOCTH XMUMUYECKOH peakInu

1.4

[Tonsitue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUUYECKHUX peakuusx. [loHstue o
TOMOT€HHBIX U TETePOTreHHbIX peakuusax. [loHsATHE O XHUMHUYECKOM
paBHOBecuH. DaKTOPHI, BIAUSIONIME HA CKOPOCTh XMMHUYECKOW peakuuu u
MOJIOKEHUE XUMHUYECKOTO PABHOBECHSI

1.5

OKHUCIUTETLHO-BOCCTAHOBUTEIBHBIC —~ PEaKIMW,  dJJCKTPOHHBIA  OajaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHON peakiuu. CocTaBlieHue ypaBHEHUH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMN C KCIIOIB30BAaHUEM METOJIa
AJIEKTPOHHOTO Oananca

1.6

Teopus 3MEKTPOJIUTUYECKON AUCCOUALUN. DIICKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTnonbl, aHUOHBI. MeEXaHU3M JHCCOIMAIIMU BEIIECTB C Pa3IUYHBIMU
BUIAaMH XUMHYecKOoHM cBsi3u. CreneHs muccornmanuu. CUIbHBIE M clIa0bIe
ANEKTPOJIUTHL. Peakiinu MOHHOrO oOMeHa. YCIIOBHS MPOTEKaHUS peaKIui
HOHHOTO OOMEHA, IMOJIHbIE W COKpaIllEHHbIC MOHHBIC YPaBHEHHS PEAKIIUM.
CBoiicTBa KHCIOT, OCHOBAaHMM U COJI€Hl B CBeTE€ MPEACTaBICHUNA 00
3JIEKTPOJIMTUYECKON Jucconuanuu. KadecTBeHHbIE peakluu Ha HOHBI.
[ToHsiTHE O THAPOJIN3E COJIEH

1.7

XVUMUYECKUIN IKCIIEPUMEHT: O3HAKOMJICHHE C MOJCNISAMU KPUCTATHUYECKHUX
pemETOK HEOPraHMYECKHX BEIECTB - METAJUIOB M HEeMEeTaJyIoB (rpaduta u
aJiMas3a), CIOKHBIX BELIECTB (XJIOPHUIA HATPHS); UCCIIEI0BAHUE 3aBUCUMOCTH
CKOPOCTH XUMHYECKOW pEAKIMH OT BO3JIEHUCTBUS PA3IUYHBIX (PAKTOPOB;
UCCIIEJOBAaHUE  3JIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB, IIpolecca
JUCCOLMAIMU  KUCJOT, IIeIoYedl M cojiedl (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB); IPOBEJEHUE ONBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKaHUS peaKIMii MOHHOTO oOMeHa (00pa3oBaHME OCajKa, BBIJCICHUE
raza, oOpa3oBaHHME BOJbl); ONBITOB, WUIIOCTPUPYIOLIUX  MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX peaxiui (ropenwue, peakiuu
pa3NoXKEHUs, COCAWHEHUS); PACIO3HABAHWE HEOPTaHMYECKHX BEIIECTB C
MOMOUIbIO KaU€CTBEHHBIX PEaKUUi Ha HOHBI; PEIIEHUE IKCIIEPUMEHTAIBHBIX
3aja4

HemeTamnsl u ux COCIMHCHUA

2.1

OOmast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe CTerneHu OkuciacHus. CTpoeHHe W (HU3UYECKHUE CBOWCTBA
NPOCTBIX BEIIECTB - TaJOICHOB. XMMHUECKUE CBOWMCTBA HA MPHMEPE XJopa
(B3aMMOJICHCTBUE C METAJUTAMHU, HEMETAJIAMH, IIEI0YaMH ). XJI0POBOIOPO/I.
ConsiHasi KHCJIOTa, XUMHYECKHE CBOWCTBA, TMOJY4YCHHE, MPHMEHECHHE.




JlercTBrEe XJIOpa M XJOPOBOJOPOJIA HAa OpPraHu3M YeJOBeKa. BaxkHeuuue
XJIOPUBI U MX HAXOXKACHUE B IPUPOAE

2.2

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnel. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapakTepHble cTerneHu okucieHus. CrTpoeHue U (QU3NUYECKHUE
CBOMCTBAa IMpOCTBIX BEIIECTB - KHUCIOPOAA M Cepbl. AJUIOTPOIHbBIE
MoauduKalMu  KUcCIopoga M cepbl. XHUMHYECKHE CBOWCTBAa  CEpBHI.
CepoBosiopoJ, cTpoeHue, (pu3nYecKkue U XUMUYecKkue cBoicTBa. OKCHIBI
CepbI KaK MPEeICTaBUTENN KUCIOTHBIX OKCUAO0B. CepHas KUCiIoTa, pu3nyecKue
U XMMHUYECKHE CBOWCTBa (0OIIME KaK MpeACTaBUTENS Kiacca KHUCIOT U
cnenuduueckre). XHUMHUYECKHE  pEakIuH, Jiexallue B  OCHOBE
MPOMBIIIIEHHOTO crioco0a noxyyeHus: cepHoit kuciotel. [Ipumenenne. Conu
CEpHOW KHUCJIOTHI, KaueCTBEHHasl peakuus Ha cylbdar-uoH. Haxoxnenue
Cepbl U €€ COCAMHEHUN B IpUpoAc. XUMHUUECKOE 3arpsi3HEHUE OKPYKAIOLIEH
Cpenbl COCIUHEHUSMH Cepbl (KUCIOTHBIE JOXKAMW, 3arps3HEHHE BO3AyXa U
BOJI0EMOB), CLIOCOOBI €0 NPEAOTBPAILECHUS

2.3

OOmas xapakrepuctuka 371eMeHTOB VIA-rpymnmnbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakKTE€pHbIE CTENEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHE B
npupone, (uU3MUECKHe W XUMHUYECKHe CcBoMcTBa. KpyroBopor aszora B
npuposie. AMMHaK, ero (u3NUecKue U XUMUYECKUEe CBOMCTBA, MMOIyYCHHE U
npumenenrne. Conu aMMOHUS, WX (U3NYECKHE U XUMHUYECKHE CBOMNCTBA,
npumeHeHue. KauecTBeHHas peakiys Ha HOHbI aMMOHHMS. A30THas KHUCIIOTA,
e€¢ mosyyeHue, (QuMueckue W XUMHUYECKHE CBoMcTBa (0O0IIMe Kak
MpeICTaBUTEINS Klacca KUCIOT U cneruduyeckue). Mcnoab30BaHne HUTPATOB
U COJIEM aMMOHHMS B KaueCTBE MHUHEPAIbHBIX YI0OpeHUH. XHUMHUYECKOe
3arpsi3HEHUE OKPYkKaIOUIEH Cpe/ibl COEIMHEHUSIMH a30Ta (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3/1yXa, HOUBbI U BOJOEMOB)
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docdop, amnorpornHbie Moaudukanuu Gocdopa, puznueckne 1 XUMUIECKUE
ceorictBa. Oxkcua ¢ocdopa(V) u dochopnas kuciora, (usudeckue u
XUMHUYECKHE CBOMCTBA, mosrydeHue. Mcmons3oBanne (ocdaroB B kadecTne
MUHEPATBHBIX YI00pCHHI

2.5

OObmas xapakrepuctuka 31eMeHTOB [VA-rpynmnel. OcoOeHHOCTH CTpOCHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKUCICHMs. YTJIEpOJ, aJJIOTPOIHbIE
MOAU(UKALIMK, PACTIPOCTPAHEHHUE B TMPUPOJIE, PU3NYECKUE U XUMUYECKUE
cBoicTBa. Aacop6uus. Kpyrosopot yriiepona B npupoje. OKcuabl yriepoja,
ux (pU3MYECKUEe U XMMUYECKHE CBOMCTBA, JACHCTBUE HA JKUBBIE OPTaHU3MBI,
NOJIydeHUEe M NpPUMEHEHHE. OKOJOTWYECKHE TMpOOJIEMbI, CBS3aHHBIE C
okcuaoMm yriepoaa (IV); rumoteza 1100aabHOrO MOTEIJICHUS] KIMMATa;
NapHUKOBBIN > dexT. YronapHas KucioTra U e€ coiid, ux (U3MYECKue U
XMMHYECKHE CBOMCTBA, TOJydeHue U MpuMeHeHne. KauecTBeHHas peakius Ha
KapOoHaT-uoHK. Vcmonb3oBaHWe KapOOHATOB B  OBITY, MEAMIIMHE,
IPOMBINIJICHHOCTH M CEJIBCKOM XO035HCTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPrAaHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX
yriepojaa (MeTaH, 3TaH, 3TWJIEH, ALlETWIEH, 3TaHOJI, TJIMLEPUH, YKCyCHas
kucnora). Ix cocrtaB m xummueckoe crpoenue. Ilonsrue o Ouonoruyecku
BaXXHBIX BELIECTBAaX: JKHUpaX, OeyKax, yriaeBOJax - U UX POJIM B KU3HU
yesoBeka. MarepuanbHOE€ €AMHCTBO OPraHMYECKMX M HEOPraHMYECKHX




COEIMHECHUN

2.7

Kpemuuii, ero ¢usnyeckue MU XUMHUYECKHE CBOWCTBA, IOIY4YEHHE U
npuMmeHenne. CoennHenus: KpeMHus B npupoge. OOuie npeacraBieHust oo
okcuae kpemuus (IV) n kpemHueBoi kucnore. CUIMKATHI, UX UCIIOJIb30BAHNE
B OBITYy, MEAMIMHE, MPOMBIIICHHOCTH. BaxHeillue cTpouTeabHbIe
MaTepHaybl: KEpaMHKa, CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobremsl
0€30I1acHOr0 MCHOJIb30BAaHUS CTPOUTEIBHBIX MAaTEPHUajOB B MOBCEIHEBHOI
KHU3HU

2.8

XUMHYECKUI SKCTIEPUMEHT: U3yUCHHE 00pa3I[0B HEOPTAaHUYECKUX BEIIECTB,
CBOWCTB COJISIHOM KHCJIOTBI; IPOBEACHUE KAUECTBEHHBIX PEAKLIUI HA XJIOPU-
WOHBl M HAOJIOICHHE TPU3HAKOB MX MPOTEKAHMS; ONBITHI, OTpPa’Karollue
dbu3nueckue M XUMHUYECKHE CBOMCTBAa TallOTEHOB U MX COEIUHEHUU
(BO3MOYKHO HCIIOJIb30BAaHUE BUCOMATEPUAIIORB); 03HAKOMJIEHHE ¢ 00pa3liaMu
XJIOpUZ0B (TaJIOTEHUIOB); O3HAKOMJICHHE ¢ oOOpas3laMu cepbl U eé
COEIMHEHUSIMU (BO3MOKHO MCIOJIB30BAHUE BUIEOMATEPHUATIOB); HAOI0/IEHNE
mpoiiecca OOYTIMBaHUS caxapa MoJ| IEUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOMU
KHUCIIOTBI; NU3yYCHHE XUMUYECKUX CBOMCTB pa30aBICHHONW CEPHON KHUCIIOTHI,
MPOBEICHNE KAYECTBEHHON pEakiuu Ha CyibpaT-uoH H HaOII0IeHNe
pu3HaKa e€ MPOTeKaHusl; 03HAaKOMJIEHHE C PU3NYECKHUMH CBOMCTBaAMU a30Ta,
dbocdopa 1 ux coeAMHEHUN (BO3MOXKHO HCIOJIB30BaHUE BUICOMATEPUATIOB),
obOpasmamu a30THBIX U (GOChHOPHBIX YIOOpEHUil; TOJydeHue, coOupaHue,
pacro3HaBaHUE U M3YUYCHHE CBOMCTB aMMHAKa; MPOBEJACHHUE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHMS U (ocdaT-uOH U U3yYEHHUE IPU3HAKOB HUX
IIPOTEKAHMS, B3aWUMOJECUCTBUE KOHUECHTPUPOBAHHOW A30THOM KHCIIOTBHI C
MeJpI0 (BO3MOKHO MCIOJIb30BAaHUE BHIEOMATEPHUANIOB); U3YUEHUE MOJENEn
KPUCTAUTMYECKUX PEMIETOK alMasa, rpadura, QyiuiepeHa; 03HaKOMJICHUE ¢
MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOrasa; IOJy4YeHHE, COOMpaHHE, pAClO3HABAHHE WU
M3YUYEHHE CBOMCTB YTIIEKUCIIOT0 ra3a; MpOBECHNE KaU€CTBEHHBIX PEaKIINil Ha
KapOOHAT- W CHJIMKAT-UOHbI M W3Y4YEHUE TMPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJIEHUE C TPOIYKIMEH CHJIMKATHOM MPOMBIIUIEHHOCTH; PEUICHUE
HKCHEPUMEHTANIbHBIX 33/lad MO Teme '"BaxkHellne HeMeTalulbl U HUX
COEIMHEHMUS "

MeTajuibl 1 UX COCIUHCHUS

3.1

OO6mras XxapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB - META/UIOB HA OCHOBAHUU
UX TOoJIoKEeHUs B llepumoguueckon cucrteMe XUMHYECKUX 3ieMeHTOB JI.H.
MenpaeneeBa u ctpoeHuss atoMoB. CTpoeHHE MeETaIOB. MeTamuimyeckas
CBSI3b M METAIMYECKAsh KPUCTAIMYECKAS] PEHIETKA. DJIEKTPOXUMHUYECKUN
ps HANPSDKEHUH METaJJIOB

3.2

dusznueckre 1 XMMUYeCKUe CBOICTBa MeTa/I0B. O0IIHEe CIOCOOBI MOTYYEHHS
meTaisioB. [loHsTHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX
or koppo3uu. CmiaBbl (CTajb, YyTyH, AIOpaJOMUHUM, OpoH3a) U HX
IPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH

3.3

[IlemouHble METAIIIBL: TTOJIOXKEHUE B Ileprnoanueckor CUCTEME XUMHUYECKUX
saneMmeHToB JI.11. MeHieneeBa; CTpoO€HUE X aTOMOB; HAXO0KJICHUE B IIPUPOJIE.
dusnyecKue u XMMHYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kajust). OKCHJIbI




Y TUAPOKCUIBI HATpUsi U Kanusi. [I[pyuMeHeHue WIEIOYHBIX METAIIIOB M HX
COEIMHEHUN

3.4

IllenoyHO3eMeNbHBIE METAUIBI MarHuii MW KalbIUM: TIOJO0XKEHHE B
[Iepponnueckoit cucreme xumuueckux osiemeHToB J[[.M. Mennaeneena;
CTPOCHHE UX aTOMOB; HaXOXJE€HUE B npupoae. Ou3znueckne 1 XMMUYECKUE
CBOMCTBa MarHus W KajabliMs. BaxueWmme coelUHEHUS KaJbIUs (OKCH/I,
rUAPOKCH, cosin). JKECTKOCTh BOJIBI M CIOCOOBI €€ yCTpaHCHUS

3.5

AmoMmunMii: nonoxenue B [leproanueckoil cucteMe XUMHYECKUX JJIEMEHTOB
JI.11. MenneneeBa; cTpoeHHE aTOMa; HaXOKAEeHHUE B ITpupone. dusnueckue n
XUMHYECKHE CBOMCTBA alOMUHMS. AMQOTEpHbIE CBOICTBA OKCHIAa U
TMIPOKCUA AITFOMUHUS

3.6

Kenezo: nonoxenue B Ilepuoguueckoll cucteMe XMMHUUYECKHX 3JIEMEHTOB
.. Menpaeneea; CTpoOeHHUE aTOMa; HaxoxaeHue B npupoae. uznueckue u
XUMHUUYECKHEe CBOMCTBA xene3a. Okcuapl, ruipokcuabl u conu xenesa(ll) u
xkene3a(Ill), ux coctaB, CBONCTBA U MOJyUYEHUE

3.7

XWMHYECKUI DJKCIEPUMEHT: O3HAKOMJICHHE ¢ O0Opas3lamMu METAIOB W
CIUIABOB, X (PM3NYECKUMH CBOWCTBAMH; M3YYCHHE PE3YyJIbTATOB KOPPO3UU
METa/UIOB (BO3MOJKHO WCIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUSI OKCHJA Kajbllds W HATpus C BOAOM (BO3MOMKHO
WCIIOJIb30BaHNE BHICOMATEPHAIIOB); UCCICAOBAHNE CBOMCTB KECTKOW BOJIBI;
mpoliecca TOpPEeHHsS JKejle3a B KHUCIOopoJe (BO3BMOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB); TPU3HAKOB MPOTEKAHNS KaueCTBEHHBIX PEaKIIMil Ha HOHBI
(Marnusi, Kanblus, amoMuHusi, nuHka, xenesa(ll) u xeneza(lll), menu(Il);
HaOJIIOJICHHWE U OMNHUCAHHUE TIPOIECCOB OKpaIMBAaHUS TUIAMEHH HWOHAMU
HATpHs, Kajdus U KajablKs (BO3MOXKHO MCIOJIb30BAaHHE BUJIEOMATEPUAIIOB);
uccieaoBanne aMmGpOTEPHBIX CBOMCTB THAPOKCHUIA AIFOMUHUS U THIPOKCUIA
[IMHKA; PEIICHNE SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe ''BakHeie MeTamibl
U UX coenuHeHunsa"

XUMHS M OKpYKaromas cpeaa

4.1

Hoseie maTepuainsl u TexHonoruu. BemecTBa u MaTepralibl B MOBCEIHEBHOU
JKU3HU YEJIOBEKA. XUMUS U 310pOBbe. be3onacHoe ncnosib30BaHue BEIIECTB U
XUMHUUYECKUX peakiuil B ObITy. [lepBasi momoIb Mpu XUMHUUYECKUX OXKOTrax U
OTpPaBJICHUSX

4.2

OCHOBBI  DKOJIOTUYECKOM  TIpaMOTHOCTU. XUMHUYECKOE  3arpsi3HECHUE
okpyxatomed cpenbl I[IJIK. Ponp XMMuM B pelIEHUWH SKOJOTHYECKUX
npobaem. [IpupoaHbie HCTOYHUKN YTIIEBOJOPOAOB (YTroib, IPUPOIHBINA Ta3,
HEe(DTh), IPOIYKTHI UX NIEPEPAOOTKHU, UX POJIb B OBITY U IPOMBITINICHHOCTH

4.3

XVWMUYECKUN DSKCIEPUMEHT: H3yuyeHHue O00pas3loB MaTepHajoB (CTEKJIO,
CILIaBbl METAJJIOB, OJUMEPHbBIE MATEPHAJIbI)




J11s ipoBeIeHHsI OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1o xumui (fganee - OI'D mo
XUMUH ) UICTIOJIB3YETCs MepeueHb (Koau(puKkaTop) npoBepsieMbiX TpeOOBaHUM K pe3yibTaTaM
OCBOEHHUSI OCHOBHOHM 00pa30oBaTeIbHOM MpOrpaMMbl OCHOBHOIO 00IIero oOpa3oBaHUs U
AIIEMEHTOB COJICPIKaHUSI.

IIposepsemvle na OI' D no xumuu mpebosanus K pe3yibmamam 0C80€HUsI OCHOBHOL
00pazo6amenbHoOl NPOSPAMMbL OCHOBHO20 00We20 00pa308aHUs

Kon
IIPOBEPSAEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBAHUS K IPEIMETHBIM pe3yJibTaTaM 0a30BOTO
YPOBHSI OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON POrpaMMbl OCHOBHOTO
obmero obpazoBanwusi Ha ocHoBe PI'OC

1

IIpencraBieHue:

1.1

O TI03HABAEMOCTHU SIBIEHUW MPUPONbI, IOHUMaHHWE OOBEKTUBHOU
3HQYUMOCTH OCHOB XHMHMUYECKOW HAyKH KakK O0JacTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KyJIbTYypbl U MPaKTUYECKOU
NESATETLHOCTH 4YeJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBa;
MOHMMAHUE MECTa XUMHUHM CPEJIU JPYTUX €CTECTBEHHBIX HAYK

1.2

O HAay4HBIX MCTOAAX IIO3HAHHA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX  MCTOAAaX  HUCCICAOBAHUA  BCIICCTB W U3YUYCHUA
XUMHUYCCKHX peaKHHﬁ; YMCHHC HCITIOJIb30BATH MOACIN IJIA 00BACHEHUS
CTPOCHHUA aTOMOB M MOJICKYJI

1.3

o cepax mpodeccrnoHAIBHON NEATETHHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMA Ha JOCTHKCHHIX
XUMHYECKOH HAyKH, 4YTO I[O3BOJIUT OOYYaloIIMMCs paccMaTpHUBaTh
XUMHUIO Kak cepy cBoei Oyayiien npodeccuoHaabHOM ASSATEILHOCTH U
cenaTh OCO3HAHHBINA BHIOOP XUMHUHU KaK MPOQPMIBHOTO MpeaMeTa Tpu
1epexoJie Ha YPOBEHb CPEIHEro 00Iero oopa3oBaHus

Brnanenue cucremon XMuMUYECKUX 3HAHUN U YMEHUE IPUMEHATH CUCTEMY
XMMHUYECKUX 3HAHUM, KOTOPAasi BKJIKOYAET:

2.1

BOKHEUITNE XWMHYCCKUE TIOHSTHS: XHMHYECKHUH JIIEMEHT, aToM,
MOJIEKyJa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOTHOPO/IHASI CMECh, OTHOCUTEIHHBIC AaTOMHAS K MOJIEKYJIAPHAS MACCHI,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJSIPHBIA O0BEM,
OKCHJ, KHCIIOTa, OCHOBAHHE, COJNb (CPEAHSsI), XUMHUYECKas pPeaKIus,
peaKkIuy COCAMHCHHS, PEAKIMHM PA3jIOoKEHUs, PEaKIUu 3aMeICHUs,
peakiuu oOMeHa, TerioBor 3G (PEKT peakiiuu, FK30- U SJHAOTEPMUUECKUE
peakiuu, pPacTBOpP, MaccoBas JOJS XWMHUYECKOTO OJJIeMEHTa B
COCIMHEHHH, MacCOBas J0JIsl M MPOICHTHAsT KOHIIEHTPAIIHs BEIIEeCTBA B
pacTBOpe, SAPO aToMma, dIEKTPOHHBIM CJION aroma, aTOMHasi OpOUTalb,
pajnyc aroma, BaJIEHTHOCTb, CTENICHb OKHCJICHHS, XUMHUYECKasl CBS3b,
AIIEKTPOOTPUIIATEIILHOCTD, MOJISIPHAs U HEMOJIIPHAs KOBAJICHTHAS CBSI3b,
WOHHAs CBS3b, METAJUIMYECKAs CBS3b, KPHUCTANIMYECKAas peméTKa
(aToMHasi, WOHHAs, MeETauIMYecKas, MOJICKYJIIpHas), HWOH, KaTHOH,
aHWOH, SJIEKTPOJIUT U HEDJIEKTPOIIUT, AIEKTPOIUTHIECKAS TUCCOIMAIINS,
peaknuy  WOHHOTO  OOMEHa,  OKHCIHUTEIbHO-BOCCTAHOBHUTEIHHBIE
peaKIuu, OKUCIIUTEIh U BOCCTAHOBHUTEIb, OKICIICHHE U BOCCTAHOBIICHHE,




AIIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaThuMble M HeoOpaTHUMbIE
peakiMu, CKOPOCTh XUMUYECKON peakinu, katanuzarop, [IJIK, koppo3us
METaJJIOB, CILJIABbI

2.2

OCHOBOIIOJIATAlONIME 3aKOHbl XUMHUHU: 3aKOH COXPAHEHUS MAaccChl,
nepuoanueckuit 3axkoH [[.M. MenaeneeBa, 3aKOH TOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJpo
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TEOpUHU XAMUH: ATOMHO-MOJIEKYJIIpHAS Teopus, TEOpHUst
AJIEKTPOJUTUYECKON TMCCOLMALINU

BJI&I[CHI/IC OCHOBAMM XHUMMYECKOM I'PaMOTHOCTH, BKH}Oqa}OHICﬁI

3.1

yMEHHE TPaBUIHLHO UCTIOIB30BaTh N3YUCHHBIE BEIIECTBA U MAaTEPHAIIHI (B
TOM YHCJIE MUHEpaJbHBIE YAOOPEHHUs, METAJUIbl U CIUIABHI, MPOTYKTHI
nepepaboTKi  TPUPOJTHBIX  MCTOYHMKOB  YTIEBOAOPOAOB  (YIuid,
NPUPOJHOrO Trasza, HepTH) B OBITY, CEILCKOM XO3SMCTBE, Ha
MIPOU3BOJICTBE M TIOHMMAHKUE 3HAYCHHS JKUPOB, OCIIKOB, YIIIEBOJOB IS
OopraHu3Ma 4eJIOBeKa; yMEHHE IMPOTHO3UPOBATH BIIMSIHUE BEIIECTB H
XUMUYECKUX TMPOIECCOB HA OPTraHW3M UYEJOBEKa M OKPYKAIOIIYIO

MPUPOJIHYIO Cpely

3.2

YMEHHE HWHTETPUPOBATH XMUMHUYECKHE 3HAHUS CO 3HAHUSAMH JPYTUX
y4eOHBIX MPEAMETOB

3.3

HaJIM4KEe ONbITa PabOThI C Pa3IMYHBIMU UCTOYHUKAMH MH(OpMALIUU TIO
XUMUU (Hay4yHass M Hay4HO-NOMYJISipHAsh JIUTEepaTypa, CJIOBapH,
CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)
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YMCHHC 00OBEKTHBHO OLICHMBATDH I/IH(bOpMaIII/IIO O BC€IICCTBAX, HX
NpCBpaAlICHUAX U IMTPAKTHUICCKOM INPUMCHCHHUN N YMCHUC HUCII0JIb30BATh
e€ I peHICHUA y‘-Ie6H0—H03HaBaTeJ'IBHBIX 3aJga4d

Brnanenue ocHOBamMu MOHSITUHHOTO anmnapaTa U CUMBOJIMYECKOTO SI3bIKa
XUMUH IJI51 COCTABJICHUSI (DOPMYJT HEOPTAaHNYECKUX BEIIECTB, YPABHCHHM
XUMHUUYECKUX peakiuii; ocHOBaMH xuMuueckoil HomeHknatypsl (IUPAC
U TPUBHAIBHOM )

YMeHue OOBSICHATH CBs3b IOJIOKECHHsI dyeMeHTa B llepuomnyeckoit
CUCTEME C YHCJIOBBIMH XapaKTEepPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsAn sapa, oOIee dHCIo
DIIEKTPOHOB), PpACHpPEICICHUEM DJIIEKTPOHOB TIO DHEPreTHYECKUM
YPOBHSM aTOMOB IIEPBBIX TPEX NMEPHOIOB, KA M KAJIbIUS

[IpencraBneHne 0 NEPUOAUYECKON 3aBUCHUMOCTHA CBOWCTB XUMHUUYECKHUX
AJIEMEHTOB (paauyCc aToMa, 3JIEKTPOOTPULATENBbHOCTh), MPOCTHIX U
CJIOKHBIX BEIIECTB OT IIOJIOKEHHUSI 3JIeMEHTOB B Ilepuomnueckou
cucteMme (B MaJIbIX MEPHUOJIaX U IJIaBHBIX MOJTPYINax) U 3JIEKTPOHHOTO
CTPOEHHS aTOMa

YMeHue Kiaccu@uImpoBaTh:

7.1

XUMHNYCCKUEC DJICMCHTHI

7.2

HCOPraHM4YCCKNUEC BCUICCTBA

7.3

XUMHUYCCKHC PCAKIIUHU

YMeHue onpenensiTh:

8.1

BAJICHTHOCTDb M CTCIICHb OKHCJICHUSA XUMHWYCCKHX DJICMCHTOB, 3apsJ] HOHA

8.2

BUJl XHMHMYECKOW CBSI3M M THUN KPUCTAUIMYECKOM CTPYKTYpPhl B




COCAMHCHUAX

8.3

XapakTep cpeiibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM)

8.4

OKHUCJIUTCIIb 1 BOCCTAHOBUTCIIb

YMeHne xapakTepu30oBaTh GU3NIECKUE U XMMUYECKHUE CBOMCTRA:

9.1

IPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOJ, rpaduT, anmas, KpeMHHH,
a3oT, ¢ocdop, cepa, XJIOp, HATPHUM, KaIWi, MarHUA, KaJIBIIHH,
AJTFOMHHUH, KeJe30)

9.2

CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX pacTBOPOB (BO/a, aMMHAK,
XJIOPOBOJIOPOJ], CEPOBOAOPO, OKCUIBI M THAPOKCUABI MeTauioB [-1TA
rpymi, amtomuHus, meau (1), muaka, xenesa (I1 u I1), okcuasl yriepoaa
(T u IV), xpemuus (IV), azora u dochopa (III u V), cepst (IV u VI),
CEepHHUCTas, CepHas, a30TucTas, a3oTHas, ¢docdopHas, yroJjbHas,
KPEMHHEBAsi KUCIIOTA U UX COJIN)
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IPOTHO3UPOBATh U XapaKTepPU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOCHHUSI, IPUMEHEHUE BELIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOXHOCTb IPOTEKaHUS XHMHUYECKUX NPEBPALLCHUNA B
pa3IUYHbBIX YCIOBUSAX

10

YMEHHE COCTaBJISITh MOJICKYJIAAPHBIC 1 MOHHBIC YPaBHCHMUSA peaKuHﬁ, B
TOM YHCIIC:

10.1

peakIuii HOHHOTO0 OOMeHa

10.2

OKHCJIINTCIIbHO-BOCCTAHOBHUTCIIbBHBIX peaKuHﬁ

10.3

WUTIOCTPUPYIOIIUX XUMHUYECKUE CBOKMCTBA U3YUYEHHBIX KJIACCOB (TPYIM)
HEOPTaHUYECKHUX BEIIECTB

10.4

MNOATBCPIKAAIOMINX I'CHECTHYCCKYIO B3dMMOCBA3b MCKJY HUMH

11

YMeHue BIYUCISTH (IPOBOAUTH PACUETHI):

11.1

OTHOCHUTCIIbHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MacCCbl BCIICCTB,
MaCCOBYIO JOJIKO XUMHUUYCCKOr'o 3JICMCHTA B COCAMHCHNHU

11.2

MaCCOBYIO JOJIO BECHIECCTBA B PAaCTBOPE,

11.3

KOJIMYCCTBO BCHICCTBA M CI'0 MAcCCy, 00BEM Ta30B

11.4

M0 YPaBHEHUSAM XHUMHUYECKUX PEAKIUl U HAXOJIUTh KOJIHYECTBO
BeIECTBa, 00BbEM M MACCy PEareHTOB WJIHM MPOJAYKTOB PEAKIINH

12

Brnanenue (3HaHKHE OCHOB):

12.1

OCHOBHBIMHM METOJIaMU HAay4YHOTro MO3HaHUs (HAO/I0/eHHE, U3MEPEHUE,
HKCIIEPUMEHT, MOJICIMPOBAHNE) MIPU U3YUEHUH BEIIECTB U XUMHYECKUX
SIBJICHUI; YMEHHE CHOPMYIUPOBATH MPOOJIEMY U MPEMIOKUTH MyTH €€
penieHus

12.2

Oe3omacHO pabOThl € XWMHYECKHUMH BEIIECTBAMH, XWMHUYECKOU
MOCYJI0N 1 J1JaOOpaTOPHBIM 000PYI0BaHUEM

12.3

npaBuIaMu 0€30MacHOT0 OOPAIIEeHUS C BEIIeCTBAMH, HCIIOIb3YEMbIMHU B
MOBCEHEBHON XW3HM, MPABWJIAMH TIOBEJICHUSI B IENAX COCPEKCHUS
3I0POBbSl W OKPYXKAIOWIEHM NPUPOAHOM CpEIbl; IOHMMAaHHWE Bpela
(omacHOCTH) BO3ACHCTBUS HA JKMBBIE OPraHU3Mbl ONpPENETIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS W MPEJOTBPALIECHUS WX BPEIHOIO
BO3JIEUCTBUS

13

Hamuune IMPAKTHYCCKHUX HABBIKOB IINIAHUPOBAHHUA M OCYHICCTBIICHUA
CICAYIOIHNX XUMHUYCCKUX OKCIICPUMCHTOB!




13.1

HN3YUYCHHUC U OIMMCAHUC (I)I/IBI/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHEC C
(1)I/I?>I/I‘{CCKI/IMI/I U XUMHUYCCKUMU ABJICHUAMU, OIBITHI, HJUIFOCTPHUPYIOLIHUC
IMPHU3HAKH IPOTCKAHUA XUMHWYCCKHUX peaKHI/Iﬁ

13.2

U3y4YeHHe Croco00B pa3JiesieHus: cMecei

13.3

MOJy4YEHUE KUCITIOPOIA U N3YUYEHHE €TO CBOMCTB; MOJIy4YEHUE BOAOPOIA U
M3y4YECHUE €r0 CBOMCTB; MOJIyYECHHE YIJIEKMCIIOTO T'a3a U U3YUYECHHUE €r0
CBOWCTB; OJIYYCHUE aMMHUAKA U N3YYEHHE €r0 CBOMCTB

13.4

IPUTOTOBJICHUE PACTBOPOB C  OMNPEACIEHHOM MacCOBOWM  JOJIEH
pacTBOPEHHOIO BELIECTBA

13.5

MIPUMEHEHHE WHIMKATOPOB (JIakMyca, MeTuliopanxa u peHodraierHa)
JUTSL OTIPEJICJICHUS XapaKTepa CPeibl B paCTBOPAX KUCIOT M IIEIOYCH

13.6

HCCJIEJOBAHUE U OIMCAHUE CBOWCTB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YUYEHHE B3aMMOJCHCTBUSL KHCIIOT C METAJJIAMH,
OKCHMJAMH  METaJUIOB,  pPACTBOPMMBIMH M HEPACTBOPUMBIMHU
OCHOBAHUSAMH, COJISIMH; TIOJyYCHHUE HEPACTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJHOI0 METAJUIA APYTUM U3 PACTBOPA COJIM; UCCIICIOBAHUE
aM(OTEpHBIX CBOMCTB T'HJIPOKCHJIOB aJTIOMUHHUS M ITUHKA

13.7

pelleHne SKCIEePUMEHTANIBHBIX 3a/1ad 1o TemaM: "OCHOBHBIEC KJIaCcChl
HEOPraHUYECKUX COCIUHEHUN"; "DNEeKTpoauThuecKas auccouuanus’;
"BakHelme HeMeTaluIbl U uX coeauHenus'; "BaxxHenmme MeTaaiabl 1
UX coeauHeHus"

13.8

XUMHYECKHE IKCTICPUMEHTBI, HIUTFOCTPUPYIOIIUE MTPU3HAKU MPOTCKAHHMS
peakiuii FOHHOTO 0OMEHa; KaYeCTBEHHBIC PEaKIIMK Ha PUCYTCTBYIOIIHE
B BOJIHBIX pAacTBOpPax HOHBI: XJOPHUA-, OPOMHUI-, MOIUA-, CYIbdarT-,
docdar-, xKapOOHAT-, CUIUKAT-aHUOHBI, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHHSI, MarHusi, KaJblUs, aJlOMUHUs, xeneza (2+) u xeneza (3+),
Meau (2+), IIMHKa
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YwMenue:

14.1

NPEACTaBIATh pe3yJbTaThl dJKCIepuMeHTa B (opmMe BBIBOJOB,
JI0Ka3aTeNbCcTB, rpadMKOB W TaONMI[ M BBISBIATH SMIUPUUYECKHE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBS3M MEXAY PEaTbHO HAOIIOIaeMbIMH XUMHUYECKHMHU
SIBJICHUSIMU ¥ TIPOTIECCaMU, MPOUCXOASAIIMMH B MaKpO- ¥ MHUKPOMHPE,
O0OBSCHSITh MPUYUHBI MHOTOOOPA3Hs BEIIECCTB

HepelleHb INIEMEHN 06 COO€p9fCClHM}Z, npoeeps;iemvlx Had OCHOBHOM ZOCyaapCI’I’ZBQHHOM

IK3AMEHE NO XUMUU

Kon [TpoBepsieMblil IJIEMEHT COJIEPKAHUS
1 [IepBoHa4YaJIbHBIE XMMUYECKUE TTOHITHUS
1.1 Uucteie BemecTBa U cMecH. CiocoObl pa3ielieHnus cMecei
1.2 ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHTbl. CHMBOJIBI XUMHUYECKUX
51eMEHTOB. [IpOCThIE U CIIOKHBIE BEIIECTBA.
1.3 Xumuyeckasi (popmyrna. BajaeHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB.

CreneHp OKUCIIEHUS




1.4

3aKOH TOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTEIbHAs aTOMHAs Macca.
OTHOCHUTEIbHAS MOJICKYJIsIpHass Macca. MaccoBas J0JI1  XUMHYCCKOTO
9JICMCHTA B COCAMHCHHNHN

1.5

KomuuectBo BemectBa. Monb. MonsipHas Mmacca. Mossipablii 00bEM Ta3oB.
B3anmoCBsA3b KOJIMYECTBA, MACCHI M YHCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

OuU3NUECKUe U XUMHUYECKHE SIBJICHHS. XUMHUYECKAsl PEaKIUs U €€ NPU3HAKHU.
3aKOH COXpaHEHUsI MACChl BENIECTB. XUMUYECKUE YPABHEHUS

[Tepuoanyeckuii 3akoH U Ilepuoanueckas CUCTEMa XUMUYECKUX AJIEMEHTOB
JIN. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepnognueckuil 3akoH. [lepronnueckas cucTeMa XUMHUYECKHX DJIEMEHTOB
H.1. Menneneea. Ilepuoasl u rpymmnbl. QU3NYECKUN CMBICI TTOPAIKOBOTO
HOMEpa, HOMEPOB NEPUO/IA U TPYMIIBI DJIEMEHTA

2.2

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UYeK aToMOB TeEpBbIX 20 XUMHYECKHX 3JIEMEHTOB
[Tepunonnueckoii cucremsl .M. MeHnneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX
TpEX MIEPHOJIOB, KaJus, KaJIbLIUS (pamuyca aTOMOB,
AJIEKTPOOTPULIATEIBHOCTH, METAIUIMUECKUX U HEMETAJUIMUECKUX CBOWCTB) U
UX COEMHEHUI B COOTBETCTBUU C ITOJIOKEHUEM 3J1eMEHTOB B [leproanueckoi
CUCTEME U CTPOEHUEM MX aTOMOB

CtpoeHnue BenecTna

3.1

Xumuyeckass cBsi3b. KoBaneHTHas (MOJsIpHAsT W HEMOJISIpHAsl) CBSI3b.
DNEeKTPOOTPUIATETLHOCTh ~ XUMHUYECKUX  dSJE€MEHTOB. LoHHas  CBA3b.
Metamueckas CBI3b

3.2

Tumnbel KpUCTAUIMYECKUX PEIIETOK (aTOMHAas, WOHHAs, METa/IMYecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUMNA KPUCTAIUIMYECKON PEIIETKA U BUJA
XUMHYECKOU CBA3U

Baxneimme NpeACTAaBUTCIIN HCOPraHUYCCKHUX BCHICCTB. Hemerannel u nux
coeMHEeHUs. MeTajlibl U MX COCIMHCHUS

4.1

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX COEIUHEHUMN: OKCHJIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTtepHbIe) u
HECO0JIe0Opa3yroIye; OCHOBaHUH (MIEI0YM M HEPACTBOPUMBIC OCHOBAHUSA);
KUCTOT (KHUCTIOPOJICOAEPKAIME U OECKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CPEeAHUX U KUCIIBIX)

4.2

du3nveckre W XUMHYECCKHE CBOHCTBA TIPOCTBHIX BEIIECTB-HEMETAIIIIOB:
BOJIOPOJIa, XJIOPa, KUCIIOPOIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUsI

4.3

duznyeckre U XMMUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB-METAIIOB: JIUTHUA,
HATpPUS, KaJIMs, MAarHUS U KaJIbIUs, ATFOMUHUS, *Kese3a. DINeKTPOXUMUYECKUN
PS HAIPSDKEHU METAIJIOB

4.4

Pu3NYECKue U XUMHUYECKHUE CBOMCTBA BOJOPOAHBIX COC,III/IHCHI/Iﬁ HEMCTAJJIOB!
XJIOpOBOOOPOaA, CCPOBOAOPOAA, AMMHUAKA

4.5

du3nuecKue U XMMUYECKUE CBOMCTBA OKCUJIOB HeMmeTauioB: cephl (IV, VI),
azota(Il, IV, V), docdhopa(Ill, V), yraepoma(Ill, IV), xpemausa(IV).
[Toy4yeHue OKCUI0B HEMETAILIOB

4.6

Xumuyeckue cBocTBa okcu10B: MeTaiioB [A-IIIA rpynm, nunka, menu(Il) u
xenesa(ll, I1). IToayyeHne OKCHI0B METAIIJIOB




4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUN 1 aM(OTEPHBIX THAPOKCUIOB (Ha TpUMEpPE
TUAPOKCUIIOB aNIFOMHUHMS, Kene3a, LuHKa). llomydyeHwe ocHOBaHMN U
aM(OTEpHBIX THIPOKCUIOB

4.8

OO1me XMMUYECKHe CBOMCTBA KUCIIOT: XJIOPOBOOPOIHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, CEpHOM, a30THOM, PocPOopHON, KpeMHUEBOI, yroiapHOMH. OcoObIe
XUMHYECKME CBOMCTBA KOHLUEHTPUPOBAHHOW CEPHOW M a30THOM KHUCIOT.
[Tommy4yeHne KucjioT

4.9

OO0mume XuMHUYECKHUe CBOMCTBA cpeaHux coneid. [Tomyuenue conent

4.10

[Tomyuyenue, cobupanue, pacrno3HaBaHUE BOJOPOJIA, KUCIOPOAA, aMMHUaKa,
YIJIEKHUCIIOTO ra3a B JabopaTopuu

4.11

[ToyyeHue aMmMuaka, CEpHON U A30THOM KUCJIOT B IPOMBIILIEHHOCTH. O01111e
CroCcOoObI MOJYUYEHHUS METAIJIOB

4.12

['eneTnueckas CBs3b MCKIY KlIaCCaMM HCOPIraHM4YCCKUX COCI[I/IHGHI/Iﬁ

XUMHUYECKHE PEAKIINU

5.1

Knaccudukanus XuMruyecKux peakuuil o pa3IMyHbIM MPU3HAKAM: IO YUCITY
U COCTaBY y4YacCTBYIOIIMX B PEAKLHU BELIECTB, MO TEIJIOBOMY 3(PQeKTy, 1Mo
U3MEHEHUIO CTEIIEHEN OKUCIIEHUs XUMUYECKUX YIEMEHTOB

5.2

TennoBoit 3PpekT XUMHUECKOW peakIuu, TEPMOXUMUYECKUE YPABHEHMS.
DK30- ¥ HJIOTEPMHUUECKHE peakiuu. TepMOXUMUYEeCKHEe YpaBHEHUS
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OKHUCINTEIHLHO-BOCCTAHOBUTEIILHBIC peaKiuu. Oxuciaurean u
BOCCTaHOBUTENM. [Ipoliecchl OKUCIEHUSI U BOCCTAHOBJICHUS. DJIEKTPOHHBIN
OaTaHC OKUCIUTEILHO-BOCCTAHOBUTEILHOM PEAKIIUH

54

Teopus  SJIEKTPONUTHYECKOM  aucconuaunv.  KaTuoHbBI,  aHUOHBL
DNEKTPOJIUTHI U HEANEKTPOIUTHI. CHIIbHBIE U cl1abbie NIeKTpoauThl. CTerneHb
JVCCOLUALINHI

5.5

Peakiiuu nonHoro oOMeHa. Y cioBusi MpoTeKaHUsl peaklinii HOHHOTO 0OMeHa,
MOJIHBIE M COKPAILIEHHBIE HOHHbBIE YPABHEHHUS pEaKIUi

XuUMHs M OKpYsKarolas cpenia

6.1

BemecTtBa u Marepuasibl B IIOBCEIHEBHOM JKU3HU YelloBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUYECKUX peakiuil B naboparopuu u OBITY.
IIepBast nOMOIIb NPU XUMUYECKHUX 0KOTaxX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsA3HEHHUE OKpYyXkarollel cpeapl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE MOYBHI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro MpeAoTBpaIECHUS
[Ipenenvhas nonmyctumas konneHTpaus BemectB (IIJIK). Ponp xumuu B
pELIEHUN SKOJOTUYECKUX TNpoOsieM. YcuieHue MmapHUKoBoro sddexra,
pa3pyLICHUE 030HOBOT'O CIOS

6.3

[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHHUS U UX COSTUHEHUN B
OBITY, MEIUIIMHE, MMPOMBIIINIEHHOCTH M CEThCKOM X03sicTBe. [IpuMeHeHme
METAJIJIOB U CIUIABOB (CTalib, YYT'YH, JIOPAJTIOMHHUN, OpoH3a) B OBITY U
NPOMBINIJICHHOCTH WX coeAuHeHuid. [loHSATHE O KOppo3WHM METasuioB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT KOPPO3HH

6.4

[IpupoaHbIe MCTOYHUKHU YTIIEBOIOPOAOB (Yroyib, MPUPOIHBIA Ta3, HE(PTH),
POYKTHI X TIepepadoTKu (OCH3WH), KX POJIb B OBITY ¥ MPOMBIIIJIEHHOCTH

6.5

HepBOHaqaanHe ITOHSTHS 00 OpPraHNYCCKHUX BCIICCTBAX KaK O COCANMHCHHAX
yriaepoaa (MCTaH, 9TaH, 9THUJICH, allCTUJICH, 3TAaHOJ, TIIHIOCPHUH, YKCYCHasd
KI/ICJIOTa). ITonsatne o0 OMONOTMYECKU BaXKHBIX BCIICCTBAX:! XHpaAX, 66JIKaX,




YIJIEBOJIAX - M UX POJIM B KU3HU YEJIOBEKA
7 Pacuérer:
7.1 110 (hOopMyJIaM XUMHYCCKHX COSTUHCHHM
7.2 MaccChl (MAaCcCOBOI) 10JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XHUMHUYCCKHM YPaBHECHUSIM

Yuebno-memoouueckoe obecneuenue oopazosamenvHo20 npoyecca

1. T'abpuensu O.C., OctpoymoB WU.I'., CnaakoB C.A. «Xumus: 8-i kiacc: 0a30BbIi
YPOBEHB: YUECOHUK.

2. T'abpuensa O.C., OctpoymoB N.I'., CnankoB C.A. «Xumust: 9-i kmacc: 6a30BbIit
YPOBEHB: YUECOHHK.



