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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMUW Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJIieHA Ha
OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHsI OCHOBHON 00pa3oBaTeIbHON MpPOrpaMMBbI
OCHOBHOTO 0011ero oopazoBanus, npeactasieHHbix B ®I'OC OOO, a Takke Ha OCHOBE
denepanbHOl paboueld TPOrpaMMbl BOCITUTAHUS M C YUYETOM KOHIICTIUU MPENogaBaHus
ydeOHOTO mpenMera «XuMHUS» B 00pa3oBaTelbHbIX oOpranuzanusix Poccuiickoit
denepauum.

[Iporpamma 1Mo xumuu Ja€T MPEACTABICHUE O IEJAX, OOIIeH cTpaTernu O0O0ydeHUs,
BOCITUTAHUS W PA3BUTHUS OOYYAIOIINXCS CPEACTBAMHU YU4EOHOTO MpEaMETa, YCTaHABINBACT
o0s3aTeIbHOE TIPEJAMETHOE COJIEpKaHUE, MPEeayCMaTpUBACT paclpeiesieHue €ro Io
KJIaccaM M CTPYKTYpHUPOBAHUE IO pa3jesiaM U TeMaM MPOorpaMMbl M0 XUMUU, ONPEACIIIeT
KOJIMYECTBCHHBIC W KAYECTBECHHBIC XapaKTCPUCTUKU COACP)KAHUS, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh N3YUYEHUS XUMHUH C YIETOM MEXTPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JOTMKM y4eOHOTro TIpollecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaroIInXcs,
ompenesieT BO3MOXHOCTH TMpeAMeTa JJid pealu3aluu TpeOOoBaHMM K pe3ylibTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOW NPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHUsl, a TakKKke TPeOOBaHMM K pe3ysibTaTaM OOy4YeHUs] XMMHUHM HAa YPOBHE LieJjier
W3Y4eHUsT TpPeIMeTa W OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOW JEATEIHLHOCTH
00yyJaroIerocs 1o OCBOSHUIO y4eOHOT0 COJIePKAHMUS.

3HaHWEe XUMHUHU CIY>KUT OCHOBOW Juisi  (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOydJaromierocs, ero MpeACTaBICHUN O MaTepUaIbHOM EIWHCTBE MHPA, BAXKHYIO POJIb
UTPAOT (POPMUPYEMbIC XUMHUEH TPEICTaBICHUS O B3aWMMOIIPEBPAIICHUSIX SHEPTHH U 00
ABOJIFOIIMU BEIIECTB B MPUPOJIE, O MyTAX PEHICHUS TIOOAIBHBIX MPOOJIEM YCTOMYHUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOW, JHEPIETUYECKOM, IHILIEBOM U SKOJIOTMYECKOU
0e30macHOCTH, MPOOJIEM 3PABOOXPAHECHHUSI.

N3yuenue xumumu:

CIIOCOOCTBYET peau3aiii BO3MOXKHOCTEH UISI CaMOpa3BUTHS U (POPMUPOBAHUS
KyJIbTYPBI TUYHOCTH, €€ 0011el U (yHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEN
oOydJaromnuxcs, HAaBBIKOB WX  CAMOCTOSTENBHOM  Y4eOHOW  JIEATEIBLHOCTH,
AKCIIEPUMEHTAILHBIX U MCCIICIOBATEIHCKUX YMEHUM, HEOOXOIUMBIX KaK B TIOBCETHEBHOM
KU3HH, TaK U B MPOGECCUOHATHHON JeATEITLHOCTH,

3HAKOMUT CO CHENU(UKON HaydYHOTO MBIIUICHHS, 3aKJIabIBAET OCHOBBI 1IETIOCTHOTO
B3IJISiJa HA E€IUHCTBO TMPUPOJLI M YEJOBEKa, SBISETCS OTBETCTBEHHBIM JTallOM B
(hopMHUPOBAHNY €CTECTBEHHO-HAYYHOH TPAMOTHOCTH O0YYaIONTUXCS;

croco0CTBYET (HOPMUPOBAHHIO LIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYyUYHBIM
3HAHUSAM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJl B DKOJOTHYECKOE 0Opa3OBaHHE
oOy4Jaronmxcs.

JlanHbple HampaBieHUST B OOYyYEHMM XUMHUU OO€CIEeUYUBAIOTCS crHelupuKon
coJiepkaHusl y4eOHOTO TpeaMeTa, KOTOPBIN SBISETCS IMEJarorudecKy aganTHPOBAHHBIM



oTpakeHueM 0a30BOI HAYKU XMMHH Ha OMPEeIEHHOM JTare e€ pa3BUTHSI.

Kypc xumuum Ha ypoBHE OCHOBHOIO o0OIero oOpa3oBaHUs OPHEHTUPOBAH Ha
OCBOEHHE OOYy4YarOlMMHCS CHUCTEMbl TE€PBOHAYAIBHBIX TIOHSATUA XHUMHH, OCHOB
HEOPraHMYECKOW XMUMHUHM M HEKOTOPBIX OTIEJIbHBIX 3HAYMMBIX MOHATHUH OPraHUYECKOU
XUMHH.

CtpykTypa coAepKaHus TMporpaMMbl 1O XUMUU c(opmMupoBaHa Ha OCHOBE
CHUCTEMHOI0 Moaxoa k €€ n3ydueHuo. CopepkaHue CKIIaIbIBAE€TCS U3 CUCTEMBI TIOHATUH O
XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUN 0 XUMUYECKOU peakiuu. O6e 3Tu
CHCTEMBI CTPYKTYPHO OPraHU30BaHbI 10 IPUHILIMUITY MOCIEI0BATEIBHOTO PA3BUTHUS 3HAHUHI
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHUU aTOMa U XUMHYECKOW CBA3H;

— IpeJICTaBIEHUN 00 AIEKTPOIUTUIECKON TUCCOIUAIIUN BEIIECTB B paCTBOpaXx.

Teopernueckre 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKU MOTYYEHHBIX U
OCMBICJICHHBIX (JAKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPyTOMY,
BBITIOJTHSISE  (DYHKIMU OOBSICHEHMS] M  TMPOTHO3UPOBAHMS CBOMCTB, CTpPOCHUSA U
BO3MOKHOCTEH MPAKTUUECKOTO0 MPUMEHEHUS U TTOTYUYEHUS N3y4a€MbIX BELIECTB.

OcBoenune nporpaMMbl M0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS O
XAMHUYECKON COCTABJISIIONIEA HAYYHOW KapTHHBI MHUpA B JIOTUKE €€ CUCTEMHOM MPUPOJBI,
LEHHOCTHOT'O OTHOIIIEHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHue
XUMUU MPOUCXOJIUT C MPUBJICUEHUEM 3HAHUM U3 paHEEe U3YUYEHHBIX YUEOHBIX MPEAMETOR:
«Oxpyxatomuiit Mup», «buonorus. 5—7 knaccb» 1 «dusuka. 7 Kimace.

[Ipn u3ydeHUH XUMHUH MPOUCXOAUT (HOpMUPOBaHHE 3HAHUN OCHOB XHMMHUYECKOU
HayKd Kak o0JacTH COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTUUYECKON AEesTENbHOCTU
YeJIoBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua y4eOHOTO MpeaMeTa
COCTOUT B (OPMHUPOBAHUM CHUCTEMBl XWMHUYECKUX 3HAHWUM — BaXKHEWIHMX (HaKTOB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKUX  MOJIOKEHUH, JOCTYIHBIX  0000IIeHnN
MHUPOBO33PEHUYECKOTO XapaKTepa, si3bIKa HAayKH, B MPHUOOMICHUH K HAyYHBIM METOJaM
MO3HAHUS MPU U3YUYEHUU BEIIECTB U XUMHUYECKUX PEAKIUM, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATEIbHBIX YMEHMM W HMX MPUMEHEHUU B Y4eOHO-TIO3HABATEIBHONW M y4eOHO-
MCCJIEIOBATENLCKOW JCATENHPHOCTA, OCBOCHHMHM TIpaBUJI OE€30MAaCHOTO OOpamieHus ¢
BEILIECTBAMU B IIOBCETHEBHOM KU3HMU.

[Ipy wu3yyeHMH XHMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS BaXKHOE
3Ha4YeHUE MPUOOpEN TaKue e, KaK:

— (opMupoBaHME  UHTEJUIEKTyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHHYECTBY, CaMOCTOSITEJIBHOMY  TPUHATHIO  PEIICHUA,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHMs] Ha CHUCTEMaTU4YeCKOe MpUOoOIeHrne 00YyYaroluxcs K
CaMOCTOSITEJIbHOW  TMO3HABATEIbHOW JEATEIBLHOCTA, HAYYHBIM METOJaM I[O3HaHMS,
(bopMHPYIONITUM MOTHBAITHIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;



— o0ecrieyeHue ycioBUi, CIOCOOCTBYIONIUX MPUOOPETEHNIO 00YUYaIOIUMHUCS OIbITa
pPa3HOOOpa3HOW JACATCIBHOCTH, TIO3HAHUS W CaMOIIO3HAHWS, KIFOUCBBIX HAaBBIKOB
(KJTFOYEBBIX KOMIIETEHITNH ), UMCIOIINX YHUBEPCATHLHOEC 3HAYCHHUE JJIA PA3JTHMYHBIX BHJIOB
NEeSITENHHOCTH;

— (hopmupoBanue o01IeH HyHKIIMOHATHHOM M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B
TOM YHCJIE YMEHUN OOBACHATH M OLICHUBATH SIBIICHUS OKPY KAIOIIETO MHpPA, MUCHOJIb3YS
3HAHWS W OIBIT, TMOJYYEHHBIC MPU HW3YYCHUH XHUMHH, MPUMEHATH WX TPU PEIICHUH
mpo0JIeM B TOBCEAHEBHOM KU3HU U TPYIAOBOU JIEATEIHLHOCTH;

— (QopMupoBaHue y OOydYaOMIMXCSA TYMAaHHUCTHYECKUX OTHOIICHUHW, MMOHWMAaHHUS
[IEHHOCTH XHMHYECKUX 3HAHUM I BBIPAOOTKH SKOJOTUYECKU II€JIeCO00pPa3HOTo
NOBEACHUS B OBITY W TPYJIOBOM JEATEIBHOCTU B ILENIAX COXPAHEHHS CBOETO 3/I0POBbS U
OKPY’KarOIIEU IPUPOJHOU CPELBI;

— pa3BUTHE MOTHBAallUd K OOYYEHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOECHUS OOIIEYEIIOBEUECKHX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MpodUIIs U HAMPABJICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUSI.

OOmiee 4YMcIO0 YacoB, OTBEACHHBIX JUIS M3YYCHHS XMMHUU Ha YPOBHE OCHOBHOTO
oO1iero oopazoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B HEJIEIIO), B
9 knacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XxMun B )KU3HH 4YenoOBeKa. XUMUA B CHCTEME HayK. Tena u
BellecTBa. Ou3nueckue CBOMCTBA BEIIECTB. ATperaTHoe cOCTosiHue BeliecTB. [lonsTue o
METO/Iax MO03HaHUs B XuMUU. YucTele BemiecTBa U cMecu. CriocoObl pa3iesieHus CMECeH.

ATOMBI U MOJIEKYJbl. XUMUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTeie 1 clioXKHBIE BelllecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas (opmyna. BaneHTHOCTP aTOMOB XUMUYECKHUX DSJIEMEHTOB. 3aKOH
NIOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTenbHas artomHas wmacca. OTHOCHUTENbHas
MOJIEKYJIsIpHasi Macca. MaccoBas 10JIs1 XMMUYECKOTO 3JIEMEHTA B COEJUHEHHUH.

KomnuectBo BemiectBa. Monb. Mossapraast Macca. B3auMocBsI3b KOJIMUECTBA, MacChl U
guCiia CTPYKTYPHBIX E€IUHUI] BemecTBa. Pacu€érel mo (dopmyraM XHUMHYECKUX
COCMHECHUM.

@u3NYECKUEe U XUMUYECKUE SBJICHUSA. XUMUYECKAs Peakus U €€ MpU3HAKU. 3aKOH
COXpAaHEHHMS MacChl BEIIECTB. XUMHYecKue ypaBHeHMs. Krnaccudukamuss XuUMHUYECKHX
peakiuii (CoeAMHEHUsI, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOW TOCYyJIOM, MpaBuUiaMu palbOThl B JIaOOpaTOpHH U
npuémMamMu oOpanieHusi ¢ Ja0opaTOpHBIM O00OPYJOBAaHWMEM, H3YYE€HHE U OIUCaHUe
(bU3UYECKNX CBOWCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOMIOJCHHE (PU3NUECKUX
(ru1aBieHue BOCKa, TasiHUE JIbJla, pAaCTUPAHUE caxapa B CTYMNKE, KUMIEHUE U KOHJEHCAIIHS
BOJAbI) M XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHCJIOTOM) SIBJICHUM, HAOMIOJCHHWE M ONHMCaHWE TPHU3HAKOB
OPOTEKaHUSI XUMHUYECKUX peakuuid (pa3iokeHHe caxapa, B3auMOJICUCTBHE CEpPHOU
KHUCJIOTBI C XJIOpUIOM Oapusi, pasnoxeHue rujapokcuna meau (II) mpu nHarpeBaHuw,
B3auMoJIeiicTBUE kese3a ¢ pactBopoM cosid mMeau (II), uzydenue crnocoOoB paszaesieHus
CMeced: C TIOMOINbI0 MarHuTta, (QWIbTPOBAHWE, BBIMAPUBAHUE, JUCTHILISALINS,
xpoMartorpadus, MPOBEJCHUE OYMCTKU MOBAPEHHOM COJHM, HAOJIOJEHHE M OIHCAHHE
pe3yJbTaTOB TMPOBEJCHUS OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaccChl,
CO3/laHH€ MOJIeNiel MOJIEKYJ (IIIapOCTEPKHEBBIX ).

BaxHeliue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 371eMEHT U MPOCTOE BEIIECTBO.
Haxoxxnenue kucinopoja B Hpupoje, (U3NYECKHe M XMUMHYECKHUE CBOMCTBA (peakiuH
ropenusi). Oxkcunpl. Ilpumenenue kwucinopoga. CrnocoObl MOMy4YEHUS KHCIOPOJa B
nabopatopuu U HOpoMbllieHHOCTH. KpyroBopor kucimopoga B mpupoae. O30H —
aJUTOTpOITHAs MOAUBUKAIIIS KACTOPOa.

TeroBoit 3PdekT XUMUYECKON peakluyd, TEPMOXHUMHUYECKUE YpPaBHEHHUSA, DK30- U
SHAOTEPMUYECKHE PEAKIMU. TOIUIMBO: Yroib U METaH. 3arps3HEHUE BO3/lyXa, YCUJIIECHUE
NapHUKOBOTO 3 (eKTa, pa3pylIeHHE 030HOBOTO CIIOS.



Bonopon — snemeHT u mpoctoe BemiecTBO. HaxoxaeHue Bogopoja B IMPUPOZE,
dbu3uYecKre U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObl monydeHus. Kuciaorsl u
COJIH.

Monsipabiil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne cBoucTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelmeHnusie u
HEHACBILIEHHBIE PACTBOPBI. PacTBOpUMOCTH BElIECTB B BoAE. MaccoBasi 40Jid BEIIECTBA B
pactBope. XuMHueckue cBorMcTBa Bonabl. OcHOBaHus. Poib pacTBOpOB B NpuUpoAEe U B
KW3HU 4YenoBeka. KpyroBoport Boasl B pupoe. 3arpsi3HeHUE NpUpoaHbIX Boa. OxpaHa n
OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanusa neopranndyeckux coeauHenuii. Oxcuapl. Knaccudukamms okcuios:
cosieoOpasyroniiue (OCHOBHBbIC, KHUCJIOTHBIC, aM(pOTEpHbIE) U HecoJeobpa3yrolue.
Homenknarypa oxcunoB. dusznyeckue U XUMHYECKHE CBOMCTBA OKCUIOB. llomyuenue
OKCH/JIOB.

OcnoBanusa. Knaccudukaruss oCHOBaHUIA: MIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. @Pusnyeckue U XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[Tosryyenne ocCHOBaHUM.

Kucnorel. Knaccudukamus kucnor. Homenkmarypa kucior. Pusznueckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOocTH metaimoB H. H. bekeroa. Ilonyuenue
KHUCJIOT.

Comu. Howmenknatypa coneil. @PU3MUECKHUE UM XUMHUYECKHE CBOMCTBA COJICH.
[Tonmyyenue couei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHUM.

Xumuueckuit IKCnepumenm:

KAUEeCTBEHHOE OIIPEIEICHUE COACPKAHUA KHUCIOPOJa B BO3JyXE, IIOIy4YEHMUE,
coOupaHue, paclo3HaBaHUE W  U3YYEHUE CBOMCTB  KHUCIOpoAa, HaOIoJeHue
B3aUMOJICMCTBUS BEUIECTB C KHUCJIOPOJOM M YCIOBUS BO3HUKHOBCHHUS W TMPEKPALICHUS
ropeHus (Mmokapa), O3HAKOMJIEHHE C O0Opas3laMu OKCHIOB W ONHCAHUE HX CBOWCTB,
NOJIlyuyeHue, coOupaHue, paclo3HaBaHME W H3yUYEHUE CBOWCTB BOAOpoAa (rOpeHwue),
B3auMojielicTBie Bojmopona ¢ okcuaoM Menu (1)  (Bo3MOKHO — HCIONB30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIeHHE 00Pa3I[0B BEUIECTB KOJUYECTBOM | MOJIb, MCCIIEIOBAHUE
O0COOEHHOCTEW pPACTBOPEHHUs BEUIECTB C PA3JIMYHON PACTBOPUMOCTBIO, MPUTOTOBJICHUE
PacTBOPOB C OMNPEIEIEHHON MAaCCOBOM JI0JIEd PACTBOPEHHOTO BEIIECTBA, B3AUMOJECHCTBUE
BOABL C MeTaJulaMd  (HaTpueM ¢ KaublueMm) (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHUE OOpa3llOB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJI0/IEHUE U3MEHEHUSI OKPACKU MHIUKATOPOB B pacTBOPaX KUCIOT U IIEJIOYEeH,
n3yueHue B3aumozeincTBus okcuna meau (II) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIOT C
METAUIAMM, PEAKUWM HEeUTpalu3aluy, MOJYYCHUE HEPACTBOPHUMBIX OCHOBaHUM,
BBITECHEHHE OJHOI'0 METaJUIa APYTUM K3 PacTBOPa COJIM, PELICHUE IKCIEPUMEHTAIbHBIX
3a1a4 1o teMe «BakHelmme Ki1acchl HEOPraHUYECKUX COSTUHEHUIN.

Iepuoanyeckuii 3axkoH u Ilepuoagnyeckas cucremMma XUMHMYECKHX J1eMeHTOB /1.
HN. MenpeaeeBa. Crpoenue aroMoB. XuMUYeCKasd CBA3b. OKHCIMTEIbHO-



BOCCTAHOBUTEJbHbIE PeaKIUU

[TepBbie TOMBITKM KiIacCU(DUKAIUM XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIETOYHO3EMEJbHBIE METAIbI, FaJOT€Hbl, UHEPTHBIC
ra3pl). DJIEMEHTHI, KOTOpPbIE 00pa3yrOT aM(pOTEPHBIE OKCUIBI U TUAPOKCHIBI.

[lepuonnueckuit 3akoH. Ilepuonnueckas cucremMa XxumMuudeckux ssemeHtos /I, U.
MenneneeBa. Koporkonepuoanas u qjiuHHonepuoaHas Gopmsl [lepuoandeckoit CUCTEMBI
xumuueckux anemeHtoB [[. M. MenneneeBa. Ilepuonsl u rpynmbl. OU3UUECKUNA CMBICI
ITOPSAKOBOTO HOMEPA, HOMEPOB IEPHUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTomHbIX siaep. M3otombl. OnekTpoHbl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMHUYECKUX 3JIeMEHTOB llepuoamdeckoit
cucrembl JI. M. MenneneeBa. XapakTepucTHKa XUMHUUYECKOIO JJIEMEHTa II0 €ro
nojoxeHuro B [lepuoanueckon cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH  U3MEHEHMS  pajuyca aTOMOB  XUMHUYECKHUX  DIIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue Ilepuogmueckoro 3akoHa u Ilepronnyeckoil CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB Ul pa3BUTHUS HAYKU U npakTuku. J1. 1. MenneneeB — y4€HbIN U rpak1aHUH.

Xumuueckass — cBs3b.  KoBanenTHas  (mojiipHas M HEMOJIIpHAsg)  CBS3b.
DIEeKTpOOTPULATENBHOCTh XUMUYECKHUX JIEMEHTOB. VIOHHas CBSI3b.

Crenenp oxucneHus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomeccsl
OKHCIIEHHS] U1 BOCCTAHOBJICHHS. OKHCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

n3yyeHue o0pasloB BEIIECTB METAIJIOB M HEMETAIIOB, B3AMMOJICHCTBHE TUAPOKCHIA
IAHKA C pPACTBOPaMHM KHCJIOT M MIEJIOYEH, IPOBEACHUE ONBITOB, WLIKOCTPUPYIOIIUX
IPUMEPBI OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOPEHUE, PEAKUU PA3I0KECHUS,
COCIMHEHUS).

Meosicnpeomemmnuie ceazu

Peasmszannss MeXIpEeOMETHBIX CBA3€d IPU  M3YYEeHUM XUMHM B 8§ KJacce
OCYIIECTBIISIETCS Yepe3 UCTOIB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U
IIOHATHUH, ABJISIOIIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
UKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHSA: HAay4YHbIA (DaKT, TMUIOTE3a, TEOPHUs, 3aKOH,
aHalW3, CHHTE3, KilacCU(PHUKAIUsS, TEePUOJUYHOCTh, HAOMIOACHHE, HKCIEPUMEHT,
MOJEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: marepus, aTroM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHJ, WU30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUI 3apsi]l, BEIIECTBO, TE€JI0, O0BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, ra3, (U3MYECKHWE BEIUMYMHBI, EIWHUIIBI H3MEPEHUs, KOCMOC,
IJIaHeThI, 3BE31b1, CoHIIE.

buonorus: gorocuntes, apixanue, buochepa.

['eorpadusi: armocdepa, rumpocdepa, MUHEpalbl, TOPHBIE MOPOJbI, IOJIE3HbIE
MCKOIIAEMBIE, TOILUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC



BemecTBo M XMMHYECKasA peaKkuus

[lepuomnueckuii 3akoH. Ilepuognueckas cucremMa XMMUYeCKUX aiemeHtoB /[l .
MenneneeBa. CTpOo€HHE aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHMHM CBOMCTB XMMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, Kalus, KaJblUI U UX COCAUHEHUN B COOTBETCTBUU C
IIOJIO’KEHUEM JIEMEHTOB B [lepuoanyeckon cucreMe U CTpOCHUEM X ATOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUUECKON CBSI3U. THIBI KPUCTAJUIMYECKUX PEUIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUIA XUMHUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIIaTypa HEOPTAaHMYECKUX BEMIECTB. XMMUYECKHNE CBONCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3JIM4HBIM KJAacCaM HEOPraHWYECKUX COCIUHECHUH,
FEHETUYECKas CBSA3b HEOPraHUYECKUX BEILECTB.

Knaccudukanuss XMMUYECKUX peaklHil MO pa3IMuyHbIM NpU3HAKaM (M0 YHCIY H
COCTaBy y4YacTBYIOIIMX B PEAKI[MU BEMIECTB, MO TEIIOBOMY (M (}EKTy, 10 M3MEHEHUIO
CTENEHEH OKHCIEHUS XHMHYECKHUX DJJIEMEHTOB, IO OOpaTUMOCTH, TIO YYacCTHUIO
KaTaau3aropa). DK30- ¥ SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKIE YPaBHEHUSI.

[Tonatue o ckopoctu xuMuueckodl peakuuu. IloHsTue 00 O0OpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakiusax. [[oHSATHE O TOMOIE€HHBIX M T'E€TEPOTrCHHBIX
peakuusx. Ilonstue o karanuze. [loHsTme o0 XuMHueckOM paBHOBecHH. DaKTOPHI,
BIIUSIFOLIME HA CKOPOCTh XUMUYECKOM PEAKIIUU U MOJI0KEHUE XUMUUECKOTO PABHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTELHBIE PEAKIIMU, JJIEKTPOHHBIN OaaHC OKHUCIUTEIHHO-
BOCCTaHOBUTEIBLHOU peakuuu. CocraBneHue YPaBHEHUMU OKHCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMNA C UCTIOIb30BAHUEM METO/IA AJIEKTPOHHOIr0 OaaHca.

Teopusi 3NEKTPOJUTUYECKONM JTUCCOLUMALMHU. OJIEKTPOJIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, aHumoHbl. MeXaHuU3M JIHUCCOLMALIMM BEUIECTB C Pa3IMYHBIMU BHUJIAMU
XuMu4eckoil csizu. CteneHs Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakuun wonHOro oOmeHa. YclIoBHUsS TNPOTEKAHUS PEAKIUA HOHHOTO OOMEHa,
MIOJIHBIE M COKpAlIEHHBbIE MOHHBIE ypaBHEHUs peakunil. CBOKWCTBA KUCIOT, OCHOBAaHUN U
coliei B CBETE MPENCTaBICHUN OO0 3JIEKTPOJUTHYECKON muccormarnuu. KadecTBeHHBIC
peakunu Ha UoHbL. [loHATHE O TUapOIN3E CONE.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJIEIISIMA KPUCTAJUIMYECKUX PEIIETOK HEOPTAaHUYECKUX BEUIECTB —
METAJJIOB U HEeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJOpUIA HATPUS),
VICCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XUMHUUYECKOW PEAKLIMH OT BO3IEUCTBUS PA3JIMUYHBIX
(GakTopoB, HCCIIEJOBAaHUE AJIEKTPONPOBOJHOCTH PACTBOPOB  BEIIECTB, Mpolecca
JUCCOIMAIIMK KUCJIOT, IIeJI04Yel U coJiel (BO3MOXKHO UCTOJb30BAaHUE BUJIEO MATEPHUAIIOB),
MPOBEJCHUE OINbBITOB, WUIKOCTPUPYIOIIMX IPU3HAKKM TMPOTEKAHHUS PEAKUUA HOHHOTO
oOMena (oOpa3oBaHMe oOcajKa, BBIJIEJICHUE Ta3a, OOpa30BaHME BOJIbI), OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKluii (TOpeHue,
peaklMu PpasNIOKEHUs, COEIUHEHHUs), PACIO3HABAHUE HEOPraHUYECKUX BEIIECTB C
MIOMOIIBIO KAYECTBEHHBIX PEAKIIUIN HA MOHBI, PEIICHUE YKCIIEPUMEHTAIbHBIX 3aa4.

HemeTra/ibl M X COeIMHEHUSA



OO6mast xapaktepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIC
crerieHn okucieHus. CTpoeHue u GU3NYECKre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XUMHUYECKHE CBOMCTBA HA MPUMEPE XJiopa (B3auMOJEHCTBHUE C METaJlIaMH, HEMETAJIJIaMU,
menouamu). Xisopooaopoa. CoiisiHash KHUCJIOTa, XUMHUYECKHME CBOWMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBUe XJiopa M XJOPOBOAOPOJAa Ha OpraHM3M ueloBeKa. Baxueumue
XJIOPHUJIBI U X HAXOXJIEHUE B MIPUPOJIE.

O6mas xapakrepuctuka 351eMeHTOB VIA-rpyrmmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHn okucieHusi. CtpoeHue U GU3nUeCKue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpPOJIa M Cephbl. AJUIOTPOIHBIE MOIU(DHUKAIMN KUCIOPOAA U Cepbl. XUMHYECCKUE
cBoricTBa cepbl. CepoBOOPOJ, CTpoeHUEe, (PU3NUECKUE U XUMHYECKUE CBOMCTBA. OKCHIBI
cepbl KaK TNPEICTAaBUTENM KHCIOTHBIX OKcuaoB. CepHas Kuciota, (umyeckue u
XUMUYECKUEe CBOMCTBa (00IIME Kak MpeACTaBUTENS Kjacca KUCIOT U crhenuduueckue).
XUMUYECKHE PEAKIINH, JICKAIUE B OCHOBE MPOMBIILICHHOTO CIIOC00a MOTYyUYeHHs] CEpHOU
kucioThl. [Ipumenenue cepHoil KucnoThl. Colii CEpHOM KUCTIOThI, KaUeCTBEHHAs PEaKIus
Ha cynbdar-uoH. Haxoxnenue ceppl U €€ COCIMHEHUN B MPUPOJE. XHUMHUUYECKOE
3arpsA3HEHHUE OKPY’KaroIel Cpelibl COCTUHEHUSIMU CePhI (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAICHHUS.

OO6mas xapaktepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTETEHU OKHUCICHMs. A30T, paclpoCTpaHEHHE B Mpupoje, pusuyeckue u
XUMUYeCcKre cBoicTBa. KpyroBopor azora B mnpupojae. AMMHAK, €ro (U3HUECKHE U
XUMUYECKUE CBOMCTBA, MojiydyeHue W npumeHeHue. Conu aMMoHUSs, X (U3UYECKHE U
XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha MOHbl aMMOHUs. A30THAas
KHCIIOTa, €€ TodydeHue, (QuU3NUeCKue ¢ XHWMHUYECKHe CBOWCTBa (0OmIME Kak
IpeICTaBUTENs Kjacca KUCIOT U crenuduueckue). Mcnonb3oBaHe HUTPATOB M COJIEH
aMMOHHUS B KaU€CTBE MUHEPAIbHBIX y100peHHid. XMMUYECKOE 3arpsi3HEHHE OKpY Karolen
cpelbl COCNMHEHUSMHM a30Ta (KUCIOTHBIE OO, 3arps3HEHUE BO3JyXa, IMOYBHI U
Bos0oéMoB). Docdop, amnorpomnasie Mogudukanuu hochopa, GU3NIECKUE U XUMUIECKHE
ceoiictBa. Oxcun docdopa (V) u dochopnas kucnora, GuU3HUECKUE U XUMUUYECKUE
cBOICTBa, onydenue. McnonszoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTtuka 35eMeHToB [VA-rpynmnel. OcOOEHHOCTH CTPOSHUSI aTOMOB,
XapakTepHbIE  CTETMEHU  OKUCICHMS.  YTJIEpOJ,  aUIOTPONHbie  MOAU(UKAIIUU,
pactpocTpaHeHue B TpHpoie, (u3MyUeckne W XUMHUYECKHE CBOMCTBA. AjcopOrus.
KpyroBopot yriepona B mpupoge. Okcupbl yriepoaa, ux (Qpu3nyeckue U XUMUUYECKHE
CBOMCTBA, JIEUCTBHE HA YKMBbIE OPraHU3MBI, TIOJYYEHHE U MPUMEHEHHE. DKOJIOTHYECKUE
npoOJieMbl, CBsi3aHHBIE ¢ okcujaoM yriaeponaa (IV), rumoresa ri100aibHOTO MOTETUICHUS
KJIMMaTa, MapHUKOBBIA 3¢ @deKxT. YroiabHas Kuciaota U €€ coyv, UX (PU3HYECKUE U
XUMUYECKHE CBOMCTBA, MOJyUeHrEe U nMpuMeHeHne. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. VMcnonb3oBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35ICTBE.

[lepBoHauanbHble MOHATHUS OO0 OPraHUYECKHX BEIIECTBAX KaK O COEIUHEHMSIX
yriepona (MeTaH, 3TaH, 3TWJIEH, AUETWJIEH, 3TAHOJ, TJIMLEPUH, YKCYCHas KHUCIOTA).



[IpupoaHbie UCTOUHUKHU YTIIEBOJOPOAOB (Yroyib, MPUPOAHBINA Ta3, HEPTH), MPOIYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B OBITY U NMPOMBIIUICHHOCTH. [loHsATHE O OMOTOTHYECKU
BaXHBIX BEILECTBAaX: JXKHMpaX, OelKax, YIJeBOJaxX — M HMX pOJM B JKU3HU YEJIOBEKa.
MarepuaibHOE €JUHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COETMHEHHM.

KpemHunii, ero ¢usznueckne M XUMHUYECKHE CBOWCTBA, MOJYYCHHE W MPUMEHECHHE.
Coenunenust kpemuusi B nipupoje. Oomue npeactaBieHuss o0 okcune kpemuus (IV) u
KpeMHUeBOU KuciioTe. CHIMKAThl, UX HCHOJIb30BAaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
BaxHeiiline CTpOUTENbHbIE MaTepUalibl: KEpaMUKa, CTEKJIO, LEMEHT, O€eTOH,
xene300etoH. [IpoGnembl Oe30macHOro HMCMOJIb30BAaHUS CTPOUTENBHBIX MaTepuajoB B
IIOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

u3yuyeHue oOpas3OB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOW KHCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIUi Ha XJIOPUI-MOHBI M HAOJIOJCHHE MPU3HAKOB HX
IOPOTEKaHUs, ONbBITHI, OTpaXkarouie GU3NIECKUe U XUMUYECKUE CBOICTBA T'aJIOTEHOB U UX
COEIMHEHUI (BO3MOXKHO MCIOJIB30BAHUE BUEOMATEPUAIIOB), O3HAKOMJIEHUE ¢ 00pa3aMu
XJIOpUIOB (TajOreHU0B), O3HAKOMIJIEHHE C oOpa3laMu cepbl U €€ COECIUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BAHHE BHUIEOMATEPUAIOB), HaOMIOJEHHUE Mpouecca OOYyrIMBaHUs
caxapa MoJl JE€WCTBHEM KOHLIEHTPUPOBAHHOW CEPHOW KHCIOTHI, U3yYEHHE XHMHUYECKHX
CBOMCTB pa30aBJICHHOM CEPHOM KHUCJIOTHI, MPOBEACHHE KAYECTBEHHOW peakInu Ha
cyinbdar-uoH U HabIO/IeHUE MPU3HAKa €€ MPOTEKaHUs, 03HAKOMIIEHHE C (PU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa U UX COECOAUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEpUAIOB), oOpa3naMu a3oTHbIX U (ocPopHbIX yAOOpEHUi, TMOIyUYEHHUE,
coOupaHue, pacro3HaBaHWE U U3YyYEHHE CBOICTB aMMHaka, MPOBEJCHUE KauyeCTBEHHBIX
peakuuii Ha MOH aMMOHUSA U (ochar-uoH M M3yUYCHHE NPU3HAKOB WX MPOTEKAHHUS,
B3aMMOJICUCTBHE KOHIEHTPUPOBAHHOM a30THOM KHCIOTHI C Menblo (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), H3YUYEHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK
anMasa, rpaduta, QymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aICcOpOIH PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOrasa, MojlydeHue, COOUpaHue,
pacro3HaBaHWE€ W HM3YYEHUE CBOMCTB YIJIEKUCIOrO rasza, IMPOBEIACHUE KauyeCTBEHHBIX
peakuuii Ha KapOOHAaT W CWJIMKAT-MOHbI M M3yYE€HHE TNPU3HAKOB HMX MPOTEKAHMS,
O3HAKOMJIEHME  C  NOPOAYKIMENM  CWIMKATHOW  IPOMBIINUICHHOCTH,  PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTaulbl U UX COEAUHEHUS.

MeTaJsibl 1 X COeIMHEHU S

OO0miasi xapakTepucThKa XMMHYECKHUX DJIEMEHTOB — METaUIOB Ha OCHOBAHUM HX
nonoxenusa B Ilepuomnueckon cucreme xumuueckux diemMeHToB [[. M. MenneneeBa u
cTtpoeHuss aroMoB. CTpoeHwe MeTaioB. MeTaimyeckas CBSI3b M MeETaJIMYecKas
KpUCTAJIIMYECKAas]  pelIETKA. ODJIEKTPOXMMHUECKUU PSAJ  HANPSOKEHUM  METaJUIOB.
dusnyeckre 1 XUMHUYECKUe cBOMCTBa MeTauioB. OO1IMe crnocoObl MOIYyYEHUs] METaJIOB.
[ToHsiTHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBel
(cTanp, 4yryH, JIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[lenounble Merauibl: MojoxxkeHue B llepuoanyeckoil cUCTEME XUMHUYECKHX



sanementoB /. . MeHneneeBa, CTpOEHHME HX AaTOMOB, HAxO0XICHUE B MPHUPOJIE.
dusznyeckue U XUMHUYECKHE CBOWCTBA (Ha mpumepe Hatpuss W kamus). Okcuawsl u
TUJIPOKCUABI HATPUA U Kanus. [ [puMeHeHne MEeN0UYHbIX METAIUIOB U UX COCTMHEHUM.

[[lenouyHO3eMeNbHBIE METAUIBI MAarHUA W KaJbIMW: MoJIokeHue B llepmognueckon
cucreMe xumudeckux aneMeHToB . . MenneneeBa, cTpoeHHe X aTOMOB, HAX0XKIECHUE B
npuposie. Puznueckue W XHUMHUYECKHE CBOWCTBA MarHus W Kajnpuus. Baxnelmue
COCMHEHUs Kalblusg (OKCHA, THUAPOKCHM, cojii). JKECTKOCTh BOABI U CIIOCOOBI €&
YCTpaHEHUS.

AsrroMuHUEA: nosio)keHue B Ilepuoanueckon cucreMe xumMuyeckux sneMeHToB 1. U.
MenzeneeBa, CTpoeHHE aroma, HaxoxjacHue B mpupoae. dusznueckue U XUMHUYECKUE
CBOMCTBa atOMUHUS. AMQPOTEpHBbIE CBOMCTBA OKCUAA U TUAPOKCH/IA ATFOMUHHUS.

Kenezo: nonoxenue B Ilepunoandeckoil cucreme Xumuyeckux snemeHtoB /I, .
MengeneeBa, CTpOCHME aToMa, HaxoXjAcHHWE B mpupoae. Dusznueckue U XUMHUYECKUE
cBoicTBa keneza. Okcuapl, ruapokcuasl u conu xene3a (II) u xenesa (III), ux cocras,
CBOMCTBA U MOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE C 00pa3llaMu METaUIOB M CIUIaBOB, UX (DU3UUYECKUMU CBOMCTBAMH,
W3y4YEHUE  PE3YJIbTaTOB KOppO3UM  METAIJIOB (BO3MOKHO HCMOJIb30BaHUE
BUJIEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJCHCTBUS OKCHIA KalbllMsi M HATPHUS C BOJAOU
(BO3MOKHO HCITIOJIb30BAaHUE BUJIEOMATEPHAIIOB), MCCIEIOBAHNE CBOMCTB >KECTKOW BOJIBI,
mpoiiecca ropeHus kejie3a B KUCIOpoie (BO3MOXKHO HCMOJb30BAHUE BUIEOMATEpPUAIIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMI HA WOHBL: MarHus, Kajlblus, aIFOMUHUSA,
muaka, xkene3a (II) m xemesa (III), memu (II), HaGmrogeHnMe W omMHMCaHWE MPOIIECCOB
OKpallMBAaHUS IJIAMEHUM MOHAMU HATPHsl, KAJIUS W Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIEIOBaHUE aM(OTEpPHBIX CBOWCTB THUIPOKCHAA AQIIOMUHUS U
TUIPOKCHUAA IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHeunie MeTauibl
1 UX COCITMHEHHUS.

XuMHS U OKPYKAOLIAA cpeaa

BemectBa u Marepuansl B IOBCEAHEBHOW KM3HM 4eloBeKa. be3omacHoe
UCIIOIb30BaHUE BEIIECTB U XUMHUYECKUX peakiui B ObiTy. IlepBas momomp mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpyKawmled cpeasl (mpefenbHas —J0mycTUMAas
KoHLIeHTpaust Bemect, nainee — [I[JIK). Poip xuMuM B pelIEHHH SKOJIOTMYECKHX
poOJieM.

Xumuueckuii IKCnepumenm:

M3yueHHe oO0pa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, TOJMMEPHBIC
MaTepuarbl).

Mesxcnpeomemmnnie ceéa3u

Peannzanust MeXNpeaMETHBIX CBA3€d MpU HM3YYEHUM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIO0JIb30BaHNE KaK OOIUX €CTeCTBEHHO-HAYYHBIX MMOHATHM, TaK U
MIOHSITUU, SIBISIOIIAXCS CUCTEMHBIMM ISl OTJEIBbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO



IUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC MOHATHS: HAy4YHBIA (aKT, TUTIOTE3a, 3aKOH, TEOpHs,
aHalW3, CHHTE3, KilacCUPHKAIMA, TMEePUOJUIHOCTh, HAOIIOACHUE, JKCIEPUMEHT,
MOJIETTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIA 3(dexT, TexHomorus,
MaTepuaibl.

®dusuka: maTepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIBI,
PaMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUECKHNA 3apsl, MPOBOJHUKH, MOIYHIPOBOJIHUKH,
IVDIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa,
ra3, pacTBOp, pPAacCTBOPHUMOCTb, KpUCTAINIMYECKas peIETKa, CIUIaBbl, (U3NYECKUE
BEJIMYMHBI, €IWHULI H3MEpPEHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IbI,
Connue.

buonorusa: ¢orocunres, nbixaHue, Ouocdepa, 3KocHCTEMa, MHUHEpaAIbHbIE
yA00peHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, tumpocdepa, MUHEpAIbl, TOPHBIE MOPOJBI, TOJIE3HBIC
HCKOIaeMbI€, TOIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTPAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAaMMBbl OCHOBHOTO OOIIEro oO0pa3oBaHUs
JOCTUTAIOTCS B XOA¢ OOy4YeHHS XUMHUU B E€IWHCTBE Y4eOHOH M BOCHHUTATEIbHOMU
NESATeIbHOCTU B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, NMMPUHSATHIMU B OOIIECTBE MpaBUJIaMUd U HOPMaMH
MOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIAH
00yJaronuxcsl.

JIngHOCTHBIE PE3yIbTaThl OTPAKAIOT TOTOBHOCTh O0YYAIONTHUXCSI PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIIMN W PACIIMPEHHUE OIbITAa JEATEIbHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YAaCTH:

1) naTpUOTMYECKOr0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACJICJIUIO, TOHUMaHUs 3HAYEHUS] XUMHYECKOH HAyKH B KM3HU COBPEMEHHOTO
oOlIecTBa, CHOCOOHOCTH  BNAAETh JIOCTOBEpHOM MHpOpMalMeil o0 MepeaoBbIX
JTOCTIKEHUSX M OTKPBITHUSX MHPOBON M OTEUYECTBEHHOW XWUMHUH, 3aWHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MpEACTaBICHUS O COIMAIBLHBIX HOPMAaX W TMpaBWJIaX MEKIUYHOCTHBIX OTHOIICHUUN B
KOJUICKTHUBE, KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIEI0BATENLCKOM, TBOPUYECKON M APYTHX BHAAX JEATEIHHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOM COBMECTHOM JIEITCIBHOCTH IPH BBIITOJIHEHUH YYCOHBIX, ITO3HABATEIHHBIX
3a/1a4, BBIMOJHEHUH XHUMHYECKHX OKCIEPUMEHTOB, CO3/JaHUU YYEOHBIX IIPOCKTOB,
CTpEMJICHUS K B3aUMOIIOHMMAaHWIO W B3aMMOIIOMOIIM B Tpolecce ITOW ydeOHOMU
JESATENHPHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEICHUE U MOCTYIKU CBOMX TOBAPHIICH C
MO3UIIMA HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEICTBHMA
MTOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYCCKHAE TMPEJCTABICHUS O BEIIECTBE W XUMHUYCCKOH pCaKIINH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIINE OCHOBY JIJISI
MOHUMAHUs CYIIHOCTH HAyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3AMMOCBS3SIX UYEJIOBEKA C MPUPOJHOU CPEIOH, O
POJI XUMHU B TTIO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

M03HABATEJILHBIC MOTHBBI, HAIPABJICHHBIC HA MOJYyYCHUE HOBBIX 3HAHUHU MO0 XWMHH,
HE0OXOaMMBIC I OOBSICHEHNS HAOJFOaeMbIX MPOIIECCOB U SBJICHHM, TTO3HABATEILHOM,
UH()OPMAIIMOHHOW M YHMTATEIBCKOW KYJIBTYPBI, B TOM YHCJIC HaBBIKOB CaMOCTOSITEIbLHOM
paboThl C y4eOHBIMM TEKCTaMHU, CIIPABOYHOM JIMTEPATYpPOH, JTOCTYIMHBIMU TEXHUUYCCKUMH
cpeacTBaMH HHGOPMAIITMOHHBIX TEXHOJOTH;

UHTEpeC K 00YUEeHHIO U TIO3HAHMIO, JIIOO03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH



K caM000pa30BaHUIO, TPOEKTHOW U HCCIEAOBATEIICKON NIEATENbHOCTH, K OCO3HAHHOMY
BbIOOPY HANpPaBIEHHOCTH U YPOBHS OOYyYEHHMsI B JaJIbHEHUILIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAaHHWE LEHHOCTH >XWU3HHU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3JJ0POBBIA 00pa3 >KM3HHU, OCO3HAHUE IMOCIEACTBUI U HENPUITHE BPEIHBIX
OpuBBIUEK  (YMOTpeOJEHUsT  ajJKorojsi, HApPKOTUKOB, KYpEeHHUs), HE0OXOJAUMOCTU
coOJII0/IeHUs MpaBUil 6€30MaCHOCTH MPU 00paAIIEHUH C XUMHUYECKUMU BEUIECTBAMHU B OBITY
U pEaAIbHOM KU3HU;

5) Tpy10BOro BoCIMTAHMS:

UHTEpEC K MPAKTUUYECKOMY H3Yy4YEeHHIO mIpodeccuit U Tpyna pazIudyHOro poja,
YBaXKEHHE K TPYLy M pe3yJibTaramM TPYIAOBOH JAESATEIBHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHHSI TIPEAMETHBIX 3HAHUN 1O XMMHUHU, OCO3HAHHBIA BBIOOP HWHIWBHIYaTbHOU
TPACKTOPUM NPOJOJDKEHHUS O0Opa3oBaHMs € Y4YETOM JIMYHOCTHBIX HHTEPECOB H
CHOCOOHOCTM K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTpeOHOCTEH, YCHEIIHON
npodeccoHanbHON JESTENPHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUN, TOTOBHOCTH
aJanTUPOBaThCs B MPodecCHOHANBHON Cpee;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11e1eco00pa3HOe OTHOILICHHE K MPUPOJEe KaK MCTOYHHMKY >KU3HU Ha
3emiie, OCHOBE €€ CYyIIEeCTBOBaHHUS, MOHMMAaHHME ILIEHHOCTH 3J0POBOrO M OE€30MacHOro
oOpaza I HU3HM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DU3MYECKOMY U
NCUXUYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUs MpaBuil 0O€30MacHOIro
MOBEJEHUS NIpHU pabOTe C BEIIECTBAMU, a TAK)KE B CUTYALUSIX, YTPOKAIOMIMX 30POBbIO U
JKU3HU JIOEH;

CIIOCOOHOCTH MIPUMEHSTh 3HAHUS, MTOJTy4aeMble MPU U3YyUYECHUU XUMHH, JIs1 PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXAoWIEW NPUPOAHOM CpeloW, IUisi TOBBIIIEHUS YPOBHS
AKOJIOTUYECKON KYJIbTYpbI, OCO3HAHMS TJI00ATLHOTO XapakTepa 3KOJIOTMYEeCKUX MpodsieM
U IIyTEU UX PELICHUS MTOCPEACTBOM METOJIOB XMMHH, 3KOJIOTHYECKOTO MBIIIICHHS, YMEHUS
PYKOBOACTBOBATHCS UM B ITIO3HABATEILHOW, KOMMYHUKATUBHON U COLUAIIBHOM MTPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAUUMbIE I8 (POPMUPOBAHUS
MHUPOBO33pEHUsl OOIIEHAYYHbIE MOHSATHS (3aKOH, TEOpHs, NPUHIMUI, THNoTe3a, (akrT,
CUCTEMA, MPOLECC, SKCHEPUMEHT M JIPYro€.), KOTOPhIE HCHOJB3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4Y€OHBIX MpEeAMETax U IO3BOJIIOT Ha OCHOBE 3HAaHUM M3 ATHX MpPEIMETOB
dbopMHUpOBaTH MPEACTABICHUE O 1IEJIOCTHOM HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbBIC
ydyeOHble JaelcTBUS (MO3HaBaTEIbHbIE, KOMMYHUKATUBHBIE, PETrYJSTHUBHBIE), KOTOPHIE
o0OecreynBalOT (GOPMHUPOBAHHWE TOTOBHOCTM K CAMOCTOSITEIBHOMY IJITAHUPOBAHUIO U
OCYIIECTBICHUIO YUEOHOM eATeIbHOCTH.

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUS

ba3zoBble 1ornyeckue AefcTBUA:

YMEHHSI MCIOJIb30BATh NPHUEMBI JIOTUYECKOTO MBIIUICHUS NIPU OCBOEHWUH 3HAHWM:
pacKpbIBaTh CMBICT XUMHUYECKUX NOHSATUN (BBIACIATh WX XapaKTEpHbIE MPU3HAKH,



yCTaHaBIMBATh B3aUMOCBS3b C JPYTUMHU MOHATHSAMH), MCIOJNb30BaTh MOHATUSA IS
OOBSCHEHUSI OTACNIbHBIX (PAKTOB W SBJICHMH, BBHIOMpPATh OCHOBAHUS M KPUTEPUU IS
KJaccu(UKauM XMUMHYECKUX BEIIECTB M XHMHUYECKUX pEaklMil, yCTaHaBIUBATh
MPUYHHHO-CJIEICTBEHHBIE CBSI3M MEXIYy OOBEKTaMHU HW3Y4YEHHUS, CTPOUTH JIOTMYECKHE
paccyxJeHnus (MHOYKTUBHBIC, JEIYKTHBHBIC, II0 aHAJIOIMH), [JeJaThb BBIBOABI U
3aKITF0YCHUS;

yMEHUE TPUMEHATb B TpoOLEcce TMO3HaHUS TMOHATUA  (MpeaIMETHblE U
MeETaIlpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, WCIOJb3YEMbIE B XHMHH,
npeoOpa3oBbIBaTh IIMPOKO NPHUMEHSIEMBbIE B XUMHUU MOJEIBHBIE MPEACTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ 3JIEMEHTa), XUMHUUYEeCcKas (hopMysia U ypaBHEHHE XUMHUYECKON
peakiuu — IpHU PEUICHUH y4yeOHO-IO3HABAaTENbHBIX 33/ay, ¢ Y4ETOM ITHX MOJEJIBbHBIX
NOpEICTAaBICHUN BBISBISATh M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKH H3Y4YaeMBbIX
OOBEKTOB — XMMHUYECKHMX BEIIECTB W XHMHYECKHX pEaKUUH, BBIABIATH 0OIIKE
3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIE CBS3M M MPOTHBOPEYUS B H3y4aeMbIX
IpOLECCax U SIBJICHUSAX.

Bba3oBble uccienoBaTenbcKne 1eiicTBUS:

YMEHUE MCMOJIb30BATh MOCTABICHHBIE BOIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS,
a TaKkXe B KaueCcTBE OCHOBBI JIsi (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

OpUOOpEeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OpPraHU3alUd U  I[POBEJICHUIO
YUYEHMUYECKHX JKCIEPUMEHTOB, YMEHUE HAOJII01aTh 3a XOAOM IpoIlecca, CAMOCTOSITENbHO
MIPOTHO3UPOBATh €r0 pe3yJbTaT, POPMYIHPOBATH OOOOIIEHUS U BBIBOJABI MO PE3YJIbTATAM
IPOBEIEHHOIO OMBITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOJAEIAHHON padoTe.

Pabora ¢c ungopmanmeii:

yMEHHE BBIOMPATh, aHAJIU3UPOBATH U MHTEPIPETUPOBATH MHPOPMALUIO Pa3IMUHbIX
BUJIOB M (OpPM TMpEACTaBICHUS, MOJIYyYaEMYyK0 M3 pa3HbIX MCTOYHUKOB (HAY4YHO-
MOMyJIsIpHAsE JIUTEpaTypa XUMHUYECKOTO COJAEP)KaHUSA, CIpPaBOYHBIE IOCOOUS, PECypChl
WuTepHeTa), KpUTUUECKH OLIEHUBATh IPOTUBOPEUHBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHME NPHUMEHATHh pa3lIMYHble METOJAbl W 3ampochl IpU MOMCKE M OTOOpe
uH(pOpMAIIMN U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJUMBIX JUIsl BBIMOJHEHUSI YyU€OHBIX U
NO3HABATENBHBIX 3aJa4 ONPEAEIEHHOr0 THUNA, NPUOOpPETEHHE OmbiTa B 00JIaCTU
MCIOJIb30BaHusl HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBJIaIeHNE KYJIbTYpPOr
aKTUBHOTO HCMOJIb30BAaHUS PA3JIMYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOATEIBHO BBHIOMpATh
ONTUMaJbHYIO (QOpMy MpeAcTaBieHUs HHPOPMALMU U WIUIIOCTPUPOBATh pelIacMble
3a/layd  HECJOKHBIMU CXEMaMH, Auarpammamu, Apyrumu ¢opmamu Tpadukd U UX
KOMOMHAITUSIMU,

YMEHUE HCII0Nb30BaTh U aHAIU3UPOBATh B IPOLECCE YUYEOHON M UCCIIEN0BATEIbCKON
JESITeIbHOCTY HMH(OPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO35AHCTBA U
TPAHCIIOpPTa Ha COCTOSIHUE OKPY’KAOIIEH IPUPOJIHON CPEbI.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE JeHCTBUS:

YMEHHS 3a/laBaTh BOMNPOCHI (B XojAe Auanora U (Wih) JUCKYCCUHU) IO CYIIECTBY



o0cyxmaeMoil TeMbl, (POPMYyJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBIMOJHEHUS
MPEVIOKEHHOM 3a/1a4;

YMEHHSI TMPEACTABIATH MOJYYCHHBIE Pe3ylbTaThl MO3HABATENHLHOW NEATEIHHOCTH B
YCTHBIX W THMCHBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUI0 PE3yIbTaTOB BBITOTHCHUS
XUMHUYECKOTO DJKCIepuMeHTa (JabopaTOpHOTO OMbITa, JAa0OpaTOpPHON paboTHl TIO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUeOHOTO MPOEKTA);

yMEHHsI  y4eOHOrO0  COTPYJHMYECTBA CO  CBEpCTHUKAMH B  COBMECTHOU
MO3HABATEIILHON M HCCIIENOBATENIbCKOM JEATEIbHOCTH TPU PEUICHHH BO3HHUKAIOIIMX
npo0iieM Ha OCHOBE y4é€Ta OONIMX HHTEPECOB U COTJIACOBAHUS MO3UINHN (00CYXKIICHUS,
OOMEH MHEHMSIMH, «MO3TOBBIE€ IITYPMbD», KOOpPJWHALIUS COBMECTHBIX JIEHCTBHUIA,
orpeJieieHre KPUTEPUEB MO OIIEHKE KaueCTBa BHIMOIHEHHOM paboThI U IpyTHE).

PeryisiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE NelCTBHS:

YMEHHE CaMOCTOSITENIBHO  OMpENesTh LEIH  JEATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBJISITh, KOHTPOJUPOBaTH U TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NEeATeNIbHOCTh, BBIOWpaTh Hambojee H(PEKTHBHbIE CHNOCOOBI pEIIeHUsS YYCOHBIX U
MO3HABaTEeNbHBIX  3a7a4, CaMOCTOATEIBHO  COCTaBISATh WU  KOPPEKTHPOBAThH
NPEAIOKEHHBIA AJTOPUTM JEHUCTBUM IPU BBINOJHEHUHM 3aJaHUM C Y4ETOM IOJy4YECHUS
HOBBIX 3HAaHWW 00 U3YYaeMBIX OOBEKTAX — BEMIECTBAX W PEAKIMsIX, OICHUBATH
COOTBETCTBHE TMOJYYCHHOTO pe3yJibTaTa 3asBICHHON €M, YMEHHE HCIOJIb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33/IaHUM.

MNPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yibTaTOB IO OCBOEHHUIO 00S3aTENBLHOTO COACPIKAHMS,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON pabouell MmporpamMMoi, BBIIETSIOT: OCBOCHHBIE
0Oy4JaronMMuUCs HayYHbIC 3HAHUS, YMEHUS M CIIOCOOBI IEHCTBUMA, BUBI ACATEIBHOCTH TI0
MOJIyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETalliy, NPeoOpa3oBaHUI0O U MPUMEHEHUIO B
Pa3TUYHBIX YUCOHBIX U HOBBIX CUTYyAITHsIX.

K xonmy oOyuenuss B 8 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® pacKphIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TMOHSATHUH: aTroM, MOJEKYJa,

XUMHUYECKUNA 3JEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOOHAST W HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCHTEIbHAs aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBast
JI0JI1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIIPHBIN 00BbEM, OKCHI, KUCTIOTA,
OCHOBaHHE, COJIb, JIEKTPOOTPUIIATEILHOCTh, CTEIICHb OKHUCJICHHS, XUMHUYECKas
peakimsi, KiaccuuKaius peakiuii: peakiiuyu COeANHEHNS, PEaKIINK Pa3I0KEeHUS,
peaKiuu 3aMelleHus, peakuuu OOMEeHa, SK30- M SHIAOTEPMHUECKHE DPEaKIIHH,
Ter1oBoM 3¢ (exT peakiuu, sApPO aToma, JIEKTPOHHBIM CIIONW aToma, aTOMHas
opbuTanp, paadyc aToMa, XUMHUYECKas CBA3b, MOJSpHAs W HEMOJIApHAs
KOBaJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoOBas 10
BelecTBa (IIPOIEHTHAs KOHIIEHTPAIIUs) B PaCTBOPE;



WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSATUA U MPUMEHSTh
AT MIOHATHSI IPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUN;

UCIO0JIb30BaTh XMMHMUYECKYIO0 CHMBOJIUKY JUIsl COCTaBieHUs (OpMyJT BEUIECTB U
YPaBHEHUU XUMUYECKUX PEAKLINM;

OTNpeeNsITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHb
OKHUCJICHUSI DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIC)KHOCTh BEIIECTB K
onpeneéHHOMY KJIacCy COeAMHEHUuN mo (GopmyiiaM, BUJ XUMHUYECKOW CBS3U
(KOBaJIGHTHAsI U MOHHAs1) B HEOPTaHUYECKUX COCTUHEHHUSIX;

packpbiBaTh  cMmbicn  [lepmomnueckoro  3akona J[. WM. Menneneena:
JNEMOHCTPUPOBATh  MOHMMAHWE  MEPUOJWYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX AJIIEMEHTOB OT HUX IOJ0XeHUs B [lepuoanueckoi cucteme, 3aKOHOB
COXpaHEHMsSI MAaCChl BEIIECTB, ITIOCTOSAHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4€eHUs1, 3aKOHA ABOTraJipo;

OMHUCHIBATh W XapaKTepu3oBaTh TabmuuHyio Qopmy llepnoanyeckoil cucTembl
XUMUYECKHUX DJIEMEHTOB: Pa3inyaTh MOHSITHUS «TJlaBHas moArpyimna (A-rpymnma)» u
«nobounas noarpynna (b-rpymnmna)», Maneie U OOJbBIINE MEPHUOJIBI, COOTHOCUTH
o00o3HaueHus, KOTopele wuMeroTcs B Tabmune «llepumonuueckas cucrema
xuMudeckux aneMeHToB [[. M. MeHnneneeBa» ¢ 4MCIOBBIMU XapAKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, o0Ilee Yucio
AJIEKTPOHOB U PACHPEEICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh  XUMHUYECKHME DIIEMEHTbl, HEOpPraHMYEeCKHUE BELIECTBA,
XUMUYECKHE peakiuu (10 YKCIy U COCTaBYy YYacTBYIOUIUMX B PEaKIMU BEIECTB,
1o TeIIoBOMY 3P heKTy);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XWMHYECKHE CBOWCTBA  BEIIECTB
pa3JIMUHBIX KJIAcCOB, TMOJTBEpPKJas ONUCAHHE MPUMEpPAMH MOJEKYJSIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOTO
COCTaBa, BO3MOYKHOCTH NPOTEKAHUS XUMHUYECKUX IPEBPALCHUN B Pa3TUYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JeMEHTa MO (OpMYyJIE COEAHHEHHS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PacTBOPE, MPOBOJIUTH PACUYETHI IO YPABHEHHIO XHUMHUYECKOU
peakuuu;

IPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIbHOW JEATEIbHOCTH — aHalu3 U
CHHTE3, CpaBHEHHE, 0000IICHHNE, CUCTEMATU3aIIUI0, KJIACCU(PUKAINIO, BBISBICHUE
NPUYMHHO-CJICICTBEHHBIX CBSI3¢d — I8 HW3YyYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEAKLUHN, ECTECTBEHHO-HAYYHbIE METOJIbI MIO3HAHUS — HAOJIIOICHHE,
U3MEpEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIM U MBICIICHHBIN );

ClieloBaTh IpaBUjaM TOJIb30BAHUS XUMHUYECKON mMoCcyAol U JabopaTOPHBIM



o0opyI0BaHKEM, a TaK)Ke MpaBHIaM OOpallleHHsl C BEIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMUA TIO BBINOJTHEHUIO J1a0OpPaTOPHBIX XHUMHUYECKUX OIBITOB 110
MOJIYYEHUIO M COOMpPaHUI0 Tra3000pa3HbIX BENHIECTB (BOAOpPOAA U KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOTO
BELIECTBA, IUIAHUPOBATh M NPOBOJUTH XUMHUYECKHE OSKCHEPUMEHTHI I10
pacro3HaBaHUIO PACTBOPOB WIEJIOYEH W KHUCIOT C IOMOIIbIO HHIUMKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U IPYTHUe).

K koHly oOydeHuss B 9 KJjacce mpeaMeTHblEe pe3yibTaTbl Ha 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKHUX MOHITHI: XMMHYECKUU 3IIEMEHT,
aTOM, MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BEILIECTBO, CII0XHOE BEILECTBO,
BaJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTb, CTENEHb OKHCICHUS, XHUMHUYECKas
peakuusi, XUMHUYECKasi CBsI3b, TEIUVIOBOM 3(PQEKT peakuuu, MOJb, MOJSPHBINA
00BEM,  pacTBOp,  DJEKTPOJMTHI,  HEDJIEKTPOJIMTHI,  DIEKTPOJIUTHYECKAs
JUCCOLMAIMS, PeaKIIM1 HOHHOTO OOMEHa, KaTaJln3aTop, XUMUUYECKOE paBHOBECHE,
oOpatuMble W HeOoOpaTHUMbIE pEaKLUWH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakluuH, OKHUCIHMTENb, BOCCTAHOBHUTENb, OKHUCIEHHE U BOCCTaHOBIICHHE,
aluIoTponus, aM@pOTEepHOCTb, XUMHUYECKas CBSA3b (KOBaJEHTHas, WOHHA,
METa/NInYecKas), KpHUCTaJUIMUecKasi pem€rka, KOppo3us METaJJIOB, CIUIABHI,
CKOpPOCTh XMMHYECKOW peakuuu, MpeaenabHo gomyctumasi KoHueHTpauus [IJIK
BELIECTBA;

® JUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHWYECKHUX MOHATHH U IMPUMEHSTH
3T TOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUMH;

® UCIOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIsl COCTABJICHHS (OpPMYJ BEIIECTB U
YPaBHEHUU XUMHUYECKUX PEAKIIUN;

® OIpeNesaTh BAJICHTHOCTh U CTENEHb OKHCICHUS XUMHUUYECKUX DJIIEMEHTOB B
COEIMHEHMSIX PA3JIMYHOIO COCTaBa, NPUHAMIEHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEOUMHEHUH 1o QopMyrnaMm, BHUJ XHMHYECKOW CBsI3U (KOBaJE€HTHaf,
MOHHAs, METaJUIMYeCKas) B HEOPraHMYECKUX COEJUHEHUSX, 3aps] HOHA 110
XUMUYECKON (opMyrie, XapakTep Cpellbl B BOJHBIX PacTBOpPaX HEOPraHUYECKHX
COEAVMHEHU, TUII KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMbIci Ilepuoanueckoro 3axkona JI. WM. MenngeneeBa wu
J€MOHCTPUPOBATh €ro MOHKMMAaHWE: OMHMCHIBATh M XapaKTepU30BaTh TaOJIMUHYIO
dopmy Ilepuonudeckoil cUCTEMBl XUMHYECKHX AJIEMEHTOB: pa3nyaTh MOHSATHS
«rnaBHas noarpynna (A-rpynna)» u «mnodounas noarpynna (b-rpynmna)», maibie
U OONbUIME TEPUOJbI, COOTHOCUTh OOO3HAYEHUS, KOTOpPbIE UMEIOTCS B
NEPUOJUYECKON TabiuIle, ¢ YHCIOBBIMU XapaKTEpPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsii sijpa, oOllee 4YHCIO 3JEKTPOHOB U
pacnpe/iesieHrue WX MO 3JIEKTPOHHBIM CJI0SIM), OOBSICHATH 00IIUE 3aKOHOMEPHOCTH



B U3MEHEHUU CBOMCTB JIEMEHTOB U UX COCJIMHEHHI B Mpejesiax MajbiX EPHUOIOB
Y TJIABHBIX MOATPYII C YYETOM CTPOSHUS UX aTOMOB;

KJIacCU(UIMPOBATh  XUMHUYECKHME DIIEMEHTbl, HEOpPraHMYEeCKHUE BELIECTBA,
XUMUYECKHE peakiuu (10 YKCIy U COCTaBYy Y4YacCTBYIOUIUMX B PEaKIIMU BEIIECTB,
no TemioBoMy 3¢p¢eKTy, MO0 HM3MEHEHHIO CTEHEeHEW OKHCIEHUS XUMHUYECKHX
3JIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBaTh) OOIIKME U CIEUU(PUUECKUE XUMUYECKHUE CBOMCTBA
OPOCTBIX W CIIOKHBIX  BEIIECTB, MOATBEP)KJAs ONHCAHWE MpUMEpamMu
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHHM COOTBETCTBYIOLIUX XUMUYECKUX PEaKLIUi;
COCTABJISITh YPABHEHUS DJICKTPOIUTHUYECKON TUCCOIMAIIMN KHUCIOT, IIeJIoueld u
coJiel, TOJNHBIE M COKpalI€HHbIE YpaBHEHHUS peakuuid HOHHOro OOMeEHa,
YPaBHEHUS pEaKUUi, MOATBEPKIAIOIINX CYIIECTBOBAHHE TI'€HETUYECKOW CBSI3U
MEXY BEIIECTBAMU PA3JINYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOXHOCTH IPOTEKAHNUS XUMUYECKUX NIPEBPALLECHUN B PA3JINYHBIX YCIOBHUSAX;
BBIUHCIIATh OTHOCHUTEIBHYI0 MOJIEKYJSIPHYIO W MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3jeMeHTa Mo (OpMyJie COEAMHEHHS, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PAacTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHYECKOMU
peakiuy;

coOnro/IaTh TMpaBWJia TOJB30BAHUS XUMHUYECKOW TMOCYAOW M JabopaTOPHBIM
o0opy/oBaHUEM, a TaK)Ke MpaBuiia 0OpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKIUSAMU 1O BBIMOJTHEHUIO JAaO0OPATOPHBIX XHMHYECKUX OMBITOB IO
NOJIYYEHUI0 M COOMpPAaHMIO Ta3000pa3HbIX BEIIECTB (AaMMHMAKa M YTJIEKHCIOIO
rasa);

IPOBOJUTH PEAKIMK, TOATBEPKIAIOUIME KAaueCTBEHHBIM COCTAaB pa3IUYHBIX
BEIIECTB: PAclO3HABATh ONBITHBIM MYTEM XJIOpUA-, OPOMUJ-, HOUA-, KapOOHAT-,
docdar-, cunukar-, cyiabhar-, TUAPOKCHI-UOHBI, KaTHOHBI aMMOHHUS U HOHBI
U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
BELIECTB;

OPUMEHSTh OCHOBHBIE OIEpAlMU MBICIUTENBHOU JEATENbHOCTH — aHajiu3 |
CUHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEMAaTU3allMIO, BBISBICHUE MPUYHMHHO-
CJIEICTBEHHBIX CBS3EH — JIJI1 U3YUYECHUSI CBOMCTB BELIECTB U XUMUYECKUX PEAKLIUM,
€CTECTBEHHO-HAYYHbIE  METOJbl IO3HAaHUSA — HAONIOJAEHUE, HW3MEpEHUE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (peaibHbIA U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

N HaumeHnoBanue Koan4yecTBO 4yacos
0

pa3jiejioB U TeM KouTtpoJabHbie
n/n Bcero

nmporpaMmmabl paﬁOTI)I

Pasznen 1. HepBOHa‘{aJ'II)HbIe XUMHNYECCKHUE ITIOHATHUSA

XUMHUS — BaKHas
11 00JIaCTh €CTECTBO3HAHUS 5
' Y IIPAKTUYECKOU

JACATCIIBHOCTH 4YCJIOBCKA

BemiecTBa 1 xXuMuueckue
1.2 15 1
peaKIu

Hroro no pazneny 20

Pasnen 2. Baxkneiimue npeacTaBuTe I HEOPraHMYECKHUX BeIEeCTB

Bosnyx. Kucnopon.

2.1 6
[NousTHe 00 OKCcHIax
29 Bonopoa. Ionstue o g
' KHUCJIOTAaX U COJISAX
Bona. PacTBopEL.
23 p 5 |
ITousTHE 00 OCHOBAHUAX
OCHOBHBIE KJIaCCHI
2.4 HEOPraHUYECKUX 11 1
COeJUHECHUN
Hroro no pazneny 30

IIpakTHYecKue
padoThbI

DyekTpoHHbIe (HU(POBHIEL)
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/YNVIX660G

https://m.edsoo.ru/ONNXR1VF0O

https://m.edsoo.ru/DSBORTY30

https://m.edsoo.ru/5D61JZ6PS

https://m.edsoo.ru/M1315KJBM

https://m.edsoo0.ru/0TSASMOWT

Paspnen 3. Ilepunoanueckuii 3axkon u llepuoguueckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckas cBsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE pPe€akuuu



Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
3.1 XUMHUYECKHUX DJIEMECHTOB
J. . Menneneena.
CtpoeHue aToma

XUMHYECKAI CBA3b.
30 OKHUCIUTEIHLHO-

BOCCTAHOBUTCIIbHBIC
peaxiuu

Hroro no pazgeny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

15

68

https://m.edsoo.ru/TCBJBVWFZ

https://m.edsoo.ru/F6AOASDPF

https://m.edsoo.ru/LRYWBJPES

https://m.edsoo.ru/KQBD02J69



9 KUIACC

HauMeHoBaHue KoauuyecTBo yacoB

Ne
pa3/iesioB U TeM

n/n Bcero
NMPOrpamMMbl

Pasnen 1. BemecTBo H XuMH4yeckne peakuun

[ToBTOpEHME U
11 yriayOsieHue 3HaHui
' OCHOBHBIX Pa3/IeJioB

Kypca 8 kiacca
OCHOBHBIE

1.2 3aKOHOMEPHOCTHU 4
XUMUYECKHUX pPeaKuid

DNEKTPOTUTHYECKAS
13 JIUCCOIHALIHS.
' XUMHUECKHE PEaKIiH B
pactBopax
HUroro no paszeny 17

Pa3gen 2. HeMeTaJJILI M X CO€THUHEHUS

OO01mas xapakTepucTHKa
2.1 XUMHYECKUX DIIEMEHTOB 4
VIIA-rpynnsl. ['anorenst

OO61as xapakTepuCTHKa
79 XUMHUYECKHUX DJICMECHTOB 6
' VIA-rpynmsl. Cepa u eé

COCIUMHCHUA

KonTtpoJsbHsbie

IIpakTHYecKkue
padoTsbI

daexkTpoHHble (UH(poBbHIE)
o0pa3oBaTe/IbHbIC PeCypPChI

https://m.edsoo.rt/EQETUT35Z

https://m.edsoo.ru/AFN4LWG7U

https://m.edsoo.ru/KODURS50VV

https://m.edsoo.ru/ZTN1F700I1

https://m.edsoo.ru/P3DHMFB09




OO61as xapakTepuCcTHKa
XUMHUYECKHUX DJICMECHTOB

23 7
VA-rpynmsl. A3or,

dbocdop 1 UX CoOeTUHECHUS

OO0m1as XxapaKTepucTUKa
XUMHUYECKHUX 3JICMCHTOB

24 IVA-rpynnel. Yraepon u 8
KPEMHHU U UX
COEJIMHEHUS
Hroro no pazneny 25

Pazgen 3. MeTa/uibl M HX COeIMHEHU S

31 OO01ue cBoKCTBA 4

MCETaJlJIOB

Baxaenme Mmetaiuibl 1
32 16

UX COEAUHEHHUS
Hroro no pazneny 20
Pa3znen 4. Xumus u okpykaonias cpeia

BemectBa u maTepuaisl B

4.1 3
KM3HU YEJIOBEKa

Htoro mo paznemy 3

PesepBHoe Bpemst 3

OBUIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME

https://m.edsoo.ru/VOXDOUX2S

https://m.edsoo.ru/JPJ200VIX

https://m.edsoo.ru/GHV2L6NJ8

https://m.edsoo.ru/EFKQWI9HZI

https://m.edsoo.ru/TENBWEF7Y

https://m.edsoo.ru/FYSRY75R9




ITOYPOYHOE INTAHUPOBAHUME
8 KUIACC

Ne

Tema ypoka

[Ipenmer xumuu. Ponp xumuu B
JKU3HU 4esioBeka. Tena u
BEIIIECTBA

IlonsaTue o MeTOaX MO3HAHUS B
XUMHHU

[IpakTuueckas pad6ora Ne 1
«IIpaBuna paboTsl B 1abopaTopuun
¥ IPUEMBI 0OpaIeHus ¢
71a00paTOPHBIM 000PYTOBAaHHEM

YucThle BEIIECTBA U CMECH.
Cnoco0Obl pa3zieneHus cmecei

[TpakTrueckas pabora Ne 2
«Pa3nenenue cmeceil (Ha npumepe
OUYNCTKH NTOBAPEHHOM COJIN)»

ATOMBEI 1 MOJICKYJIbI

XUMUYECKUE dIIEMEHTHI. 3HAKH
(CIMBOITBI) XMMHYECKUX
JJIEMEHTOB

IIpocTsie U CI0KHBIE BELIECTBA

KoaunuecTBO 4acoB

Bcero

KonTpoJbHble
padoTsbI

IIpakTHyeckue
padoThI

Jara
HU3yYeHUS

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

https://m.edsoo.ru/L62DS
2CZR

https://m.edsoo.ru/9ZJAE
WO050

https://m.edsoo.ru/LSEW
4353D

https://m.edsoo.ru/6TME
21FWS8

https://m.edsoo.ru/K3LS5
MCRY

https://m.edsoo.ru/BLS04
WTBS

https://m.edsoo.ru/AH3D
4DNAX

https://m.edsoo.ru/DXJBS
TJ95




10

11

12

13

14

15

16

17

18

ATOMHO-MOJIEKYJISIPHOE YUYECHHE

3aKOH MOCTOSHCTBA COCTaBa
BeIIeCTB. XUMHU4ecKas popmyJa.
BanentHOCTE aTOMOB
XMMHUYECKHX 3JIEMEHTOB

OrHOCUTENbHAA aTOMHAs Macca.
OTtHocuTeNbHASI MOJIEKYJISIPHAS
macca

MaccoBas J0JI1 XUMHUYCCKOI'O
QJICMCHTA B COCAMHCHHNHA

Konnuectso BemecTsa. Mosb.
Momnspaast macca

du3nyeckre 1 XUMHUUECKHE
SBIEeHUS. XUMHUecKas peakuuAg

[Ipu3Haku u ycnoBus MpOTEKaHUS
XUMHYECKHUX PEaKIUi

3aK0H COXpaHEHUsT MaCChI
BENIECTB. XUMHUUECKHE
ypaBHEHUS

Brruucnenus koamyecTBa, MacChl
BEILIECTBA 10 YPAaBHEHUSM
XUMHYECKUX PEaAKU

Knaccudukanus Xumudeckux
peakiuii (coequHeHus,
pa3oKeHus, 3aMEICHHUS,
oOmMmeHa)

https://m.edsoo.ru/IMOB
J30Z5

https://m.edsoo.ru/IMC49
6FX6

https://m.edsoo.ru/PIZPCI
MDX

https://m.edsoo.ru/GHVS
SOMVE

https://m.edsoo.ru/368UN
L5Y2

https://m.edsoo.ru/YZMS
S6ATH

https://m.edsoo.ru/N6DV
NJKQ5

https://m.edsoo.ru/M8DS
4IHVM

https://m.edsoo.ru/LUY9
U3EQE

https://m.edsoo.ru/L4807
LAGB




19

20

21

22

23

24

25

M. B. JIoMOHOCOB — y4€HBIN-
sHImKIoneauct. O0o0LeHne u
cUCTeMaTHU3alus 3HaHUN

KonTponsnas pabora Nel no Teme
«BemecTBa 1 xumMH4IecKne
peaKum»

Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kuciopoa — sneMeHr u
npocroe BeuecTBo. O30H

Ddu3znuecKnue U XUMHUUECKUE
CBOMCTBA KHCJIOpOJia (peaKuu
okucieHus, ropenue). [lonstue
00 okcHuaax

Crnoco0bl moTy4eHus: KUcaopoa
B JIa0OpaTOpUU U
poMbIIIEHHOCTH. [Ipumenenne
KHCJIOpoJa

TennoBoii 3pPexT XuMUIeCKoi
pEaKIuu, MOHITHE O
TEPMOXHUMHUYECKOM YpaBHEHUH,
9K30- ¥ SHJOTEPMHUYECKHIX
peaKIusax

Tomnuso (HedTh, yroiab U METaH).
3arpsi3HEHUE BO3yXa, CITOCOOBI
€ro NnpenoTBpaIleHus

https://m.edsoo.ru/P1WA
RH3AB

https://m.edsoo.ru/ON62S
NERU

https://m.edsoo.ru/XONO
NRNI1P

https://m.edsoo.ru/FBS1J
RKMB

https://m.edsoo.ru/VJWB
6A2RD

https://m.edsoo.ru/PNMK
JZHKX

https://m.edsoo.ru/USNY
SUUW2




26

27

28

29

30

31

32

33

34

35

[IpakTuueckas padora Ne 3 o
teme «[lonydyenue u cobupanue
KHUCJIOPOAA, U3yUEHHE €T0
CBOMCTB»

Bonxopon — anemeHT u mpocToe
BemecTBO. Haxoxxnenne B
pupoe

duznueckue 1 XUMUYECKUE

cBolicTBa Bojgopoxa. [Ipumenenue

BOJIOPOJIA
TloHATHE O KHCIIOTAX U COIIX

CrniocoOslI nosty4eHus BOA0poJia B
nabopaTopuu

[IpaxTuyeckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJIOPOJ1a, U3YUYEHUE €TO
CBOMCTB»

ModsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Brranciaenust 00n€Ma, KoJIM4YecTBa
BEIIIECTBA rasa 1o ero u3BeCTHOMY

KOJIMYECTBY BEIIECTBA WIIH
00BEMY

Brruncienus o0bEMOB ra3os 10
YPaBHEHUIO PEAKLIUHM HA OCHOBE
3aK0HA 00BEMHBIX OTHONIEHUH
ra3oB

dusznuecKrue U XUMHUUIECKHE
CBOMCTBA BOJIBI

https://m.edsoo.ru/5516U
HX3R

https://m.edsoo.ru/WD39
2ACWB

https://m.eds00.1ru/0SZ28
459R

https://m.edsoo.ru/TMW
NIVC43

https://m.edsoo.ru/C9TQ9
UcIp

https://m.edsoo.ru/SS3W
AX33K

https://m.edsoo.ru/M3KS
010DQ

https://m.edsoo.rt/MXGO
Y304M

https://m.eds00.ru/9TQ8A
XABY

https://m.edsoo.ru/7AO0G
FZK4R




36

37

38

39

40

41

42

43

44

45

Cocras ocaoBanuii. [lousatue 00
WHJIMKAaTOpax

Bona xak pacTBOpHUTEIb.
HaceimienHbie 1 HEHACHIICHHBIE
pacTtBOphl. MaccoBast 10715t
BEIIIECTBA B pacTBOpPE

[IpakTuueckas pad6ora Ne 5 o
teme «IIpurorosneHue pacTBOpoB
C onpeAeEHHON MacCOBOM J0Jen
PacTBOPEHHOTO BEIIECTBA

KonrtponsHas pabora Ne2 o reme
«Kucnopoa. Bogopoxa. Boga»

Oxkcupsl: cocTaB, KacCupUKaIus,
HOMEHKJIATypa

[Honyuenue u xumuyeckue
CBOWCTBA KUCIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCHIOB

OcHOBaHUS: COCTaB,
KiaccuuKaus, HOMCHKJIATypa

HonyquHe U XUMHYCCKUC
CBOMCTBA OCHOBaHU

Kucaortsr: cocras,
Kiaccuukanys, HOMEHKIaTypa

HonyquI/Ie U XUMHNYCCKHUC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/IXB2
W6IVL

https://m.edsoo.ru/MKHX
POFH4

https://m.edsoo.ru/WXU
KPAUOA

https://m.edsoo.ru/JIM793
SDRY

https://m.edsoo.ru/STFSJJ
NAY

https://m.edsoo.ru/8JAZ9
YWS2

https://m.edsoo.ru/5U397
HUS5C

https://m.edsoo.ru/GD9A
28ROE

https://m.edsoo.ru/Q6U4
WEBK7

https://m.edsoo.ru/Z2GC
RN45W




Counu (cpenHue): HOMEHKIIATYPA,

https://m.edsoo.ru/JSNUI
CHOCOOBI OTYYCHHUS, 1 MOT]
XHMHYCCKHE CBOMCTBA
[IpakTuueckas pabora Ne 6.
Pemenune skcniepuMeHTaIbHbBIX

https://m.edsoo.ru/58D13
3a7a4 o teme «OCHOBHBIE 1 1 7V
KJIACChl HEOPTaHUYECKUX
COE€IUHEHUI
I'enernueckas CBA3b MEXKIY

https://m.edsoo.ru/YDS6
KJIACCAaMH HEOPTaHUYECKUX 1 ZRE31
COCIUHCHHI —
O00011IeHNEe U CUCTEMAaTU3ALIHS 1 https://m.edsoo.ru/S7TBU
3HaHHUI OEEYN
KonrtponbHas padora Ne3 o reme
" https://m.edsoo.ru/AFATI

OCHOBHBIC KJIACCHI 1 1 DULD

HEOPTraHUYECKUX COCAUHEHUI"
IIepBble ONBITKH
KJIaccu(UKAIUN XUMHYECKUX 1 https://m.edsoo.ru/COV3C
aneMeHToB. [TonsATHE O rpynmax C214
CXOJHBIX DJIEMEHTOB
[Tepronnueckuii 3aKOH U
IIepuoaunueckas cucreMa 1 https://m.edsoo.ru/X9FIN
XUMHYECKHX d1eMeHToB /1. H. R3U8
MenpaeneeBa

https://m.edsoo.ru/NOM
[Tepuoapl, rpynmel, MOATPYIIIBI 1 WWIRXN
Ctpoenne atomoB. CocTaB https://m.edsoo.ru/IMUD

aTOMHBIX sijep. M3oTorbl OMRSH



55

56

57

58

59

60

61

62

63

CtpoeHne 3JIeKTPOHHBIX
000JI0YEK aTOMOB HJIEMEHTOB
[Tepnoanueckoii cucremsl /1. U.
Menneneena

XapakTepucTuka XUMHIECKOTO
3JIEMEHTA 110 €TI0 MOJI0KCHUIO B
[Tepuonuueckoit cucreme /1. U.
MenneneeBa

3nauenue [lepuonnyeckoro
3aKOHa JJI1 pa3sBUTUA HAYKU U
npaktuku. [. . MenneneeB —
Y4€HBIN, IEAror U rpak1aHuH

PeseprubIil ypok. O6001eHNE U
cUCTEMATU3aINs 3HAaHUH /
Bceepoccuiickas npoBepoyHast
pabora

KontpomnbHas pabota Ne4 o treme
«Ctpoenue aroma. XUMHAYECKas
cBsi3b» / Beepoccuiickas
npoBepoyHas pabota

DNEeKTPOOTPULIATENIBHOCTD
aTOMOB XMMHUYECKUX JIEMEHTOB

HMonnasg xumuueckas CBSI3b

KoBanentnas noJjrsipHad
XHUMHUYCCKas CBA3b

KoBanenTtHast HenosisipHast
XUMHYECKasl CBSI3b

https://m.edsoo0.ru/T95SYN
V3B2

https://m.edsoo.ru/YIP04
OMDX

https://m.eds00.1u/SZD8
XEOQOOP

https://m.edsoo.ru/ZCQT
RPO8Y

https://m.edsoo.ru/FTIZF
99WF

https://m.edsoo.ru/HZA11
OEDS8

https://m.edsoo.ru/3SY 1R
JKVI

https://m.edsoo.ru/EOL3
MT2AE

https://m.edsoo.ru/9Y VR
3FUXI




64

65

66

67

68

CreneHb OKUCIECHUS

OKHCIIUTENRHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUH

OKHUCIIUTEIIN U BOCCTAHOBUTEIH

PesepBHeiit ypok. O600IeHHE U
crucTeMaTu3alurs 3HaHUI

AI[MI/IHI/ICTpaTI/IBHaSI KOHTPOJIbHAasA
paborta

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

https://m.edsoo.ru/RA6C
VXM66

https://m.edsoo.ru/ZXNC
ATDOZ

https://m.edsoo.ru/QPS46
45PU

https://m.edsoo.ru/7DNR
BZ948

https://m.edsoo.ru/4RH7
M35NF




9 KUIACC

Ne

~ =

Tema ypoka

[Iepronnueckuii 3aKOH.
[Iepuonnueckas cucrema
XHUMHYECKHUX IJIeMEHTOB /JI.
H. Menneneena

3aKOHOMEPHOCTH B
N3MEHEHUN CBOMCTB
XHUMHYECKHX IJIEMEHTOB
MEPBBIX TPEX NEPUOIOB

Knaccudukanms u
HOMEHKJIATypa
HEOPraHMYECKUX BEIIECTB

Buasl xumuueckoit cBs3u u
THUIIBI KPUCTAJIINYECKUX
pemeToK

KonTponbHas padora Nel
o teme «IloBTopenue u
yriyOJieHne 3HaHUI
OCHOBHBIX Pa3/IeNioB Kypca
8 kimacca»

Knaccudukanus
XUMUYECKHUX PEAKLUU 110
Pa3TUYHBIM PU3HAKAM

KoauuyecTBo yacoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoThI

Jara
H3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcsl

https://m.edsoo. s W/ECRKA
90AY

https://m.edsoo.ru/GNJPE
ROFB

https://m.edsoo.ru/WTO1
WRA20Q

https://m.edsoo.ru/UI4Y5C
FRV

https://m.edsoo.ru/J4X8ZN
212

https://m.edsoo. u/X8XAE
7E2J



10

11

12

13

ITonsTHE O CKOpOCTH
XUMHYECKON PEaAKIUU.
[ToHsATHE O TOMOTEHHBIX U
TETEPOre€HHBIX PEAKIIHIX

[TonsATHE O XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
BIIMAIOIINE HA CKOPOCTh
XUMHUYECKON PEAKLIUU U
IIOJIOKEHHE XUMHYECKOTO
paBHOBECHS

OKHUCIIUTEITBHO-
BOCCTAHOBUTEJILHBIE
peakuuu

Teopus
JJIEKTPOJIUTUYECKON
nuccouuanuu. CUbHbIE U
ci1a0ble AIEKTPOJIUTHI

HNonnsle ypaBHEHUS
peaxkuui
AJIMAHHCTpaTHUBHAS
KOHTpPOJIbHAs paboTa

XuMHUYECKUE CBONCTBA
KHUCJIOT U OCHOBaHU B
CBETE MPECTABICHUN 00
BJIEKTPOTUTUYECKON
JUCCOLAlIU

https://m.edsoo.ru/6 VLXC
YYTN

https://m.edsoo.ru/H4FH7
NZNM

https://m.edsoo.ru/648V1I1
026

https://m.edsoo0.ru/2KCYC
LZ16

https://m.edsoo.ru/VN2SB
ONI1R

https://m.edsoo.ru/PS2TIZ
NXV

https://m.edsoo.ru/SHHS81
YVXI




14

15

16

17

18

19

20

XUMHYecKHe CBOMCTBA
CoJIeii B CBeTE
npeacTaBiIeHUu 00
AIICKTPOJIUTUIECKON
IHACCOIAIUN
[TonsiTue o runponuse

coien

O06001IeHue 1
CHCTEMATH3aLMs 3HAHUI

[IpakTuueckas padora Ne 1.

«Pemenue
AKCIIEPUMEHTAIBHBIX
3a7a9)»

KontponbHas padora No2
110 TeME
«ONEeKTpoInTHYECKast
JUCCOLIMAIHS.
XUMHUYECKUE PEAKIIUU B
pacTBopax»

OO1w1as xapakTepucTHKa
rajoreHoB. XuMUYECKHE
CBOMCTBA Ha IIpUMeEpe
XJI0pa

XnopoBogopoa. ComnsiHast
KHCJI0Ta, XHMHUICCKHEC
CBOICTBA, MOJTYYCHHE,
IpUMEHEHNE

https://m.edsoo.ru/ETD5Q
TS4G

https://m.edsoo.ru/9JFRAV
ESW

https://m.edsoo.ru/FEEIZR
MBG

https://m.edsoo.ru/7VXTF
HIT4

https://m.edsoo.ru/9RKLZ
DNUX

https://m.edsoo.ru/NNYKY
ZF12

https://m.edsoo.ru/CWVSH
CD2M




21

22

23

24

25

26

[IpaxTuyeckas padora Ne 2
o teme «llomyuenue
COJISTHOM KHMCJIOTBHI,
HU3y4YECHHUE €€ CBOMCTBY»

Brraucnenns mo
YPaBHEHUSIM XUMUYECKUX
pEeaKIuii, €CJI OJUH U3
peareHTOB J1aH B U30BITKE

OO6m1as xapakTepucTuka
3neMeHTOB VIA-rpynmsl

AmnnoTponHsie
MOJIU(UKAIIIH CEPBI.
Haxoxnenue cepsl u €€
COCMHEHHH B IPUPOJIE.
XHUMHYECKUE CBOMCTBA
cepsl

CepoBo10p0oj1, CTPOCHHUE,
(bu3nuecKkrue u XUMUYECKUE
CBOMCTBA

Oxcuppl cepsl. CepHas

KHCJI0Ta, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA,

MpUMEHEHHE

https://m.edsoo.ru/PVEXI
YWEG

https://m.edsoo.ru/4BISHO
10F

https://m.edsoo.ru/VMWK
ERSEP

https://m.edsoo.ru/CX10E
USPO

https://m.edsoo.ru/ECGX2
B40W

https://m.edsoo.ru/ULRFL
CHH1



27

28

29

30

31

32

XUMHUYECKUE PEAKIIUH,
JIeKaIlie B OCHOBE
MIPOMBIIIIJICHHOTO CIIoco0a
MOJIyYEHUs] CEPHOU
KHUCIIOTEI. XUMHYECKOE
3arpsI3HEHUE OKPYKAKOIIEH
Cpebl COETMHEHUSIMU CEPBI

Briaucienne MmaccoBoii
J0JI1 BbIXOJa HpO)IYKTa
peakiu

OO1w1as xapakTepUCTHKa
3JIEMEHTOB V A-TpyIIbl.
A3o0T, pacipocTpaHEHHUE B
npupoje, Gpuzndeckue u
XUMHUYECKHE CBOKCTBA

AMMHuak, ero ¢puznyeckue
Y XMMUYECKHUE CBOWCTBA,
MOJIyYEHUE U IPUMEHEHUE

[IpakTuyeckas padora Ne 3
o teme «Ilomyuenue
aMMuaKa, U3yuyeHue ero
CBOMCTB»

A3oTHas KHCI0Ta, €€
(bu3znueckre u XUMHUYECKUe
CBOMCTBA

https://m.edsoo.ru/H7FT3N
ON4

https://m.edsoo.ru/HSJE18
6WN

https://m.edsoo.ru/WAHR
MB976

https://m.edsoo.ru/HZAYE
5F13

https://m.edsoo.ru/JORP641
FJ

https://m.edsoo.ru/U2DYE
DMYE




33

34

35

36

37

38

Hcnonb3oBaHne HUTPATOB
U COJIEW aMMOHHS B
KauecTBE MUHEPAJIbHBIX
ynoopenuit. XumMuueckoe
3arpsi3HEHUE OKpYyKarolen
Cpenbl COeTUHEHUSIMU
azoTa

®docdop. Oxcnn pochopa
(V) u pocdopnas kuciora,
¢busnvecKre 1 XUMHUYECKUEC
CBOICTBa, MOJIy4YCHUE

Ucnonb3oBanue hocdaTo
B Ka4eCTBE MHUHEPAIbHBIX
yaoOpeHuil. 3arpsi3HeHHe
MPUPOIAHOMN Cpeibl
dbocdaramu

Yraepon,
pacnpocTpaHEeHUE B
npupoje, Gpuzndeckue u
XUMHYECKHUE CBOMCTBA

Oxcuppl yriaeposa, ux
(bu3nUecKre M XMMUYECKUE
CBOMCTBA. DKOJOIMYECKHE
poOIeMBbl, CBSI3aHHBIE C
okcuaom yriepoaa (IV)

VronwHas KUCI0TA U €€
COJIn

https://m.edsoo.ru/SHBKCI
QCB

https://m.edsoo.ru/GDQJS
O3WP

https://m.edsoo.ru/UAZ3H
Uesv

https://m.edsoo.ru/DWOMG6
SUUL

https://m.edsoo.ru/OXQAP
GNCFE

https://m.edsoo.ru/OHQHD
6IPA



39

40

41

42

43

[IpakTuyeckast pabora Ne 4
o teme "[lonyuyenue
YTIJIEKHCIIOTO Ta3a.
KauecTBeHHas peakius Ha
kapOoHaT-MOH"

HCpBOHa‘-IaHBHBIe IIOHATUA
00 OpraHMYECKUX
BEIIIECTBAX KaK O
COCIMHEHUSX YIiiepoaa

Kpemnwii u ero
COEIMHEHUS

[TpakTrueckas padota Ne 5.

Pemenne
JKCIIEPUMEHTAIbHBIX 3a]1a4
no TeMe «BaxxHeimniue
HeMeTaJlTbl U UX
COCTMHEHMUS»

KontponbHas padota Ne3
no TeMe «Baxkueimne
HEMETAJUIBI ¥ UX
COCIMHCHUS

https://m.edsoo.ru/G2HZX
QGC8

https://m.edsoo.ru/30TIZ1
097

https://m.edsoo.ru/75JXNH
018

https://m.edsoo.ru/O7E8DO
D77

https://m.edsoo.ru/S85J9U
GH3




44

45

46

47

48

49

50

51

OO1m1ast xapakTepUCTHKA
XAMUYECKHUX DJIEMEHTOB —
MeTaoB. Meramndeckas
CBSI3b M METAJJINUECKAas

KPUCTAUIMYECKAs PEIIETKA.

dusnueckue cBONUCTBA
METAJUIOB

XUMHUYECKUE CBOWCTBA
METaJLIOB.
DNEKTPOXUMHYECKUN Psift
HaIpsHKEHUH METaJUIOB

OO0mme crmocoObl
TTOJTYYEHUST METaJIIOB.
CrutaBel. Berauciienus mo
YpaBHEHUSAM XUMHUYECKHUX
peakiuii, eciiv OJMH U3
peareHTOB COJEPKUT
puMecHu

[TonsiTHe o Koppo3uu
METaJJIOB

II{enoyHble METaIIBI

OKcuabl U TUIPOKCUIBI
HaTpus U Kalus
Illenouno3eMeNNbHEIC
METaJUIbI — KaJdbIuN 1
Mar"ui

Baxueiime coenuHeHN

https:/m.edsoo.ru/XK1GY
PCO1L

https://m.edsoo.ru/Z7YRN
PAEW

https://m.edsoo.ru/G54GD
Q12D

https://m.edsoo.ru/4FIGDO
WOW

https://m.edsoo.ru/X1B4BP
Uuw2

https://m.edsoo0.ru/Q4DX0
G3U9

https://m.edsoo.ru/REOCD
YOK6

https://m.edsoo.ru/CJR96C
MZA




52

53

54

55

56

57

58

59

60

KaJlbIIus

O0001eHue 1
CHCTEMATH3aLMs 3HAHUI

JKécTtkoCTh BOJBI U
CrocoObI €€ ycTpaHEHUs

[Ipaktrueckas pabora Ne 6
o teme "JKECTKOCTH BOJIBI
Y METOJIbl €€ ycTpaHeHus"

AmoMuHUN

AmdotepHbIe CBOICTBa
OKCHJIa ¥ THIIPOKCHA

Keieso

Oxcupl, TMIPOKCHUIBI U
conu xkene3a (I1) u xenesza
(I11)

O06001IeHue 1
CHCTEMATH3aLMs 3HAHUI

[IpakTuueckas padora Ne 7.

Pemenue
SKCIIEPUMEHTAIbHBIX 3a]1a4
no teMe «BaxxuHenmnne
METaJTBl ¥ UX
COCIUHCHHUSY

https://m.edsoo.ru/O5PXG
GIBE

https://m.edsoo.ru/WFMBF
TTTP

https://m.edsoo.ru/NF1RO
KB3J

https://m.edsoo.ru/9ZJ8RD
1TV

https://m.edsoo.ru/NISKII
0J5

https://m.edsoo.ru/F20NJR
5SR

https://m.edsoo.ru/IRTUB
LAMP

https://m.edsoo.ru/NAON6
HGKZ

https://m.edsoo.ru/ZN7G0
QSMX




61

62

63

64

65

66

67

Brraucnenus mo
YPaBHEHUSAM XUMUYECKHUX
pEeaKuuii, €CJIM OJUH U3
peareHTOB J1aH B U30BITKE
WJTU COJICPYKUT MPUMECH.
Brranciaenus MmaccoBoi
JIOJTU BBIXOJIA TIPOAYKTa
peakiumn

O06001IeHue 1
CHCTEMAaTH3aLMs 3HAHUI

KontponsHas padora Ne4
1o Teme «Baxnenmmue
METaJlJIbl U UX
COETUHEHUS»

BemectBa 1 maTepuael B
MOBCEIHEBHOM KU3HA
JenoBeKa

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaromieu cpenbl

Ponb xumum B penieHnu
9KOJIOTHYECKUX MPoOIEM

Pe3epBHbIii ypok.
O060011eHue 1
CUCTeMAaTU3alHsI 3HAaHUH

https://m.edsoo.ru/AYD2H
ESIY

https://m.edsoo.ru/B8TOVT
KOP

https://m.edsoo.ru/703C80
4GN

https://m.edsoo.ru/OFI32J)
MTO

https://m.edsoo.ru/9ANGY
EYOI

https://m.edsoo.ru/180203
Y28

https://m.edsoo.ru/DT1BA
S5U4




AMUHUCTpaTUBHAS https://m.edsoo.ru/TMK36
KOHTpPOJIbHAs paboTa TIZG

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

68 6 7



ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KUIACC

Kon

NpoBepsieMoOro

pe3yJibTara
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7
1.8

1.9

1.10

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTeJibl
OCHOBHOT0 00111er0 00pa30BaHUA

IIo Teme: «HepBOHa‘-IaJ'ILHBIC XHUMHUYCCKUC ITOHATHS

PacKpbIBaTh CMBICII OCHOBHBIX XUMHWYCCKUX HOHATHH: aToM, MOJICKYJIa, XUMH
BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OAHOPOJHAs W HEOJHOPOJIHAs), Ball
aTOMHadgd HW MOJICKYJISIpHAsA MacCa, KOJUYCCTBO BCHICCTBA, MOJIb, MOJISAPHAS
XHUMHAYECKOTO DJIEMEHTA B COCTMHEHHUHU, MOJISIPHBIA 00BEM, XMMHYECKas peaKIus,
peakiMi COCIUHCHHS, PCAKIIMUA pA3JIOKCHUs, PEaKIUu 3aMeIleHUs, pea
SHIOTEPMHUYECKUE PEAKIUH, TETUIOBOH IPPEKT peakiuu, pacTBOp, MaccoBas JIo.

KOHIIEHTpALUs1) B pacTBOpPE

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHWYCCKUX MIOHATHH U MMPUMCHATD

BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

HCIIOJIb30BATh XUMHYCCKYKO CHUMBOJIMKY IJid COCTABJICHUA (bOpMy.H BCIICCTB ¥

peakuuii

PAaCKpbIBATH CMBICII 3dKOHOB COXPAaHCHUS MACChl BCHICCTB, IMIOCTOAHCTBA COCTAaB:

Y4€HHUs, 3aKOHa ABOTajpo
OIPEACIIATh BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHI)IX COCIUHCHUAX

KJ1acCU(UIUPOBATh XUMHUYECKHE peakUuuu (IO YUCIYy M COCTaBY Y4YaCTBYIOLIM

TETI0BOMY 3P PeKTy)
BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
BBIUUCIIATH MACCOBYIO JOJTI0 XUMHUYECKOTO 3JIEMEHTa M0 (hopMyJie COeTUHEHNS,

BBIYUCIIATH MACCOBYIO NOJIFO BEIIECTBA B paCTBOPC

INPpUMCHATE CCTCCTBCHHOHAYYHBIC MCETOJAbI IIO3HAHUA — Ha6J'IIOII€HI/IC, H3M

IKCIIEPUMEHT (peabHBbIi U MBICTICHHBIN )



2.1
2.2
23

24

2.5

2.6

2.7

3.1

32

3.3

IIo Teme: «Baxkneimme MPEACTABUTCIIN HCOPraHNICCKUX BCIICCTB»
PaCKpbIBATb CMBIC]T OCHOBHBIX XUMHWYCCKUX MMOHSTHM: OKCHJ, KMCJIOTa, OCHOBAHM(¢
OMPCACIIATh MPUHAMJICIKHOCTD BCUICCTB K OHpC,Z[eJIéHHOMy KJ1acCy COG,Z[I/IHGHI/II\/‘I IIC

KHaCCI/I(I)I/II_[I/IpOBaTL HCOPTaHNYCCKUC BCIICCTBA

XapaKTepu30BaTh (ONMUCHIBATH) OOIME XUMHUYECKUE CBOMCTBA BEUIECTB PA3JIMUH

OIMMCAHUC MTPUMEPAMU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBECTCTBYIOIINX XUMHUYCCKH

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBHCHMOCTH OT HX Ka4CCTBCHHOI(

MMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX YCIOBHUAX

ClIeZIoBaTh MpaBWJIaM MOJb30BaHUSA XMUMHUYECKOH MOCynoM M 1abopaTOpHBIM
IpaBHJIaM O6paHICHI/I$I C BCHICCTBAMH B COOTBCTCTBHMU C MHCTPYKIOHUAMHU 11O BBl
XMMUYECKHX OMNBITOB IO MOJYYCHHIO U COOMpaHMIO ra3000pa3HbIX BELIECTB
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MACCOBOW JOJEH PacTBOPEHHOTO
MPOBOJIUTh XUMHUECKUE 3KCIIEPUMEHTHI MO PaclO3HaBaHUIO PacTBOPOB IIEI0Y

WH/IUKATOPOB (JIaKMyC, (heHONIPTaCHH, METUIIOPAHXK U APYTHUE)

MIPOBOAUTH PACUEThI 110 YPAaBHEHUIO XUMUYECKOI peakiuu

ITo Teme: «HepI/IOI[I/I‘leCKI/Iﬁ 3dKOH U HepI/IOI[I/I‘IeCKaH CHUCTCMAa XUMHNUYCCKHX 3JICH

CTpOGHI/Ie aTOMOB. XMMHUECKas CBsA3b. OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHEIC peaxk

PacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKUX MOHSTHI: AIpO aTOMa, JIEKTPOHH
opOWTans, paaMyc aromMa, XHMHYECKas CBs3b, TIOJSPHAS W  HEIOJISPH

QJICKTPOOTPpUIATCIbHOCTL, HOHHAA CBA3b, HOH, KATUOH, dHHUOH, CTCIICHb OKUCJICHY

KHaCCI/I(I)I/II_[I/IpOBaTL XUMHUYCCKUC 3JICMCHTDI

OINUCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy llepuognueckoil cucremsl
pasnuyarh NOHATHSA «TJaBHas noArpynna (Arpynmna)» U «1nobdoyHas HOArpyMl

«0OJBIIHEY MCpUoOabI



3.4

3.5

3.6

3.7

9 KVIACC

Koa nposepsiemoro
pe3yJbTara

1.1

1.2

1.3

1.4

packpeiBaTh cMbica Ilepuonnueckoro 3akoHa J[.MI. MenaeneeBa: aemol
MEPUOINYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHUX DJIEMEHTOB OT HUX IOJIO:

CUCTEMC

COOTHOCHTh 0003HaueHMs, KOTopsle uMeroTcs B Tabmune «l[lepuonnyeck:
annemeHToB J[.M. MenzaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOM(

(cocraB u 3apsj sapa, o0IIee YKCII0 JICKTPOHOB M PACHIPEACICHUE UX TI0 3JIEKTPC

OIpPCACIIATh CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHI)IX COCIUHECHUAX

OIIpCACIIATL BU XMMHYECKOM CBSI3U (KOBaJICHTHaH n I/IOHHaﬂ) B HCOPIraHUYCCKHUX

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBare.
OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: ((BGH_IGCTBO U XUMHYECCKas pCaKus»

pPacKpbIBaTh CMBICI OCHOBHBIX XHMMHMYECKHUX TOHSTHUNA: pacTBOp, OJIEKT
ANEKTPOJIUTUYECKAS TUCCOLUAIUS, PEAKIIMU MOHHOTO OOMEHa, KaTaau3aTop,
oOpaTMble ¥ HEOOpaTUMBIE pEaKIUU, OKHCIUTEIIbHOBOCCTAHOBUTEIIbHBI
BOCCTAaHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHHE, a/IOTpONHs, aM(OTepH
(xoBaJIeHTHAsi, MOHHAs, METaJNIM4ecKas), KpUcTajsinyeckasi peméTka, CIUIaR

peakuuu

HIUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MMOHATUH H IIpUM

ONMCAHUU BEUIECTB U UX NPEBpALCHUN

COCTAaBJISITb YPAaBHCHUA BHCKTPOJII/ITPI‘IGCKOﬁ JUCCOIMalM KHUCJIOT, IS0

COKpaH_IéHHBIe YpaBHCHUA peaxunﬁ HOHHOr0 0OMeHa

pPacKkpbiBaTb CYIIHOCTH OKHCIUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/IfI TI(

SJICKTPOHHOI'O 0ajaHca dTHX peaKHI/Iﬁ



1.5

2.1

2.2

23

2.4

2.5

3.1

3.2

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peaKuu

I1o Temam: «HemeTaiuibl 1 UX coeTMHEHUS» U «MeTaibl U UX COEIUHEHUS)

XapaKTePU30BaTh (OMUCHIBATH) OOIIUE U CHENU(PHUUISCKUE XUMUUYECKHE CBOM
BEIIECTB, MOATBEPIKAAs ONMMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX ypal

XUMHUYECKUX PeaKIui

COCTaBJISITb ypaBHCHHA peaKHI/IfI, MNOATBCPKAAOIUX CYHICCTBOBAHHUEC TI'CH

BCHICCTBAMU PA3JIMYHBIX KJIACCOB

MMPOrHO3UpPOBATH CBOMCTBA BCHICCTB B 3aBUCHUMOCTU OT HUX CTPOCHUA, E

XUMUYECKUX NPEBPALLECHUN B PA3JINYHBIX YCIOBHSIX

CJICA0OBATh IIpaBUJIaM ITOJIb30BAHHA XHUMHYECKOM HOCY,HOﬁ u J'Ia60paT0pHBIM
paBujiamM 06pa1ueHH51 C BCUICCTBAMHU B COOTBCTCTBHUU C HHCTPYKIHUAMU 110 Bb
XUMHUYCCKHUX OIIBITOB IIO IIOJIYYCHHIO U CO6I/IpaHI/IIO I‘a3006p33HBIX BCIICCTB

rasa)

MPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE KadeCTBEHHBI COCTaB PAa3JIMYHBL
OTBITHBIM MYTEM XJIOpUI-, OpoMUI, MoauA, kapOoHat, docdaT, CHUIUKAT, (
KaTHOHBI aMMOHHS, HWOHBI HW3YYEHHBIX METAJUIOB, MPHCYTCTBYIOIINE

HCOPraHUYCCKUX BCIICCTB

ITo Teme: «XuMHUS U OKpYKaIOLIas cpesiay

PaCKpbIBATb CMBICJI OCHOBHBIX XUMHYCCKUX MMOHATHH: HZ[K BCHICCTBA, KOPPO3

INPUMCHATH OCHOBHBLIC OIICpalun MBICTIUTEIIbHOM JACATCIIBHOCTH — aHaJk
O606HI€HI/IC, CUCTEMATU3AIUIO, BBIABICHHUE IIPUYUHHO-CICACTBEHHBIX CBs3el
BCIICCTB U XUMHWYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCTOJAbI ITO3HAHUS —

MOJIETTUPOBAHUE, SKCTIEPUMEHT (peasbHbIM U MBICTICHHBIN)
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1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsieMblii 3JIeMeHT CoepPKAHUSA

HepBOHa‘{aJIbHBIe XUMHNYECCKHUEC ITOHATHUA

[Ipenmer xumun. Posib XMMHUM B )KM3HU 4€JIOBEKA. XUMUS B CUCTEME HayK. Tena u Bemec

BCIICCTB. ArperaTHoe COCTOAHUC BCUICCTB

ITonsTHE O MeTOAaX MO3HAHUS B XUMUM. UHCTBIC BEIeCTBA U CMECH. Crioco0bI Ppas3aciIiCHU

ATOMBI U MOJIEKYJIbI. XUMHUUYECKHE 31eMEHThI. CUMBOJIBI XUMUYECKUX AJIEMEHTOB. [Ipoc

ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuyeckass Gopmyna. BaneHTHOCTP aTOMOB XMMHMYECKUX JJIEMEHTOB. 3aKOH IOCTO
OtHocutenbHast atoMHasi Macca. OTHOCUTENIbHAsE MOJIEKYJIsipHas Macca. MaccoBasi 10715

COCIMHCHHNHU
KomnuectBo BemiecTBa. MoJib. MOJ'IHpHaH Mmacca. B3zanMocBs3b KOJIN4YCCTBA, MaCChl U YL

BemecTBa. Pacuérel mo popmyiiaMm XuMHUYECKUX COSTMHEHU I

duznueckre U XUMHAYECKUE SBICHUSI. XUMHUecKas pCaKknus u e€ IIpHU3HAKH. 3aKoH COx

Xumnueckue ypaBHeHus. Knaccudukanus XuMU4ecKkux peakiuii (CoeinHeH s, Pa3ioKeH
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2.5

2.6

XUMHUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOH MOCYA0H, ¢ mpaBUiIaMu pabOTHI B
oOpamieHuss ¢ JabOpaTOpHBIM OOOpPYJOBAaHUEM, W3Y4YEHHE U ONUCaHHE (QU3HUe
HEOPraHMYECKUX BEIECTB, HAOMOIeHHE (PrU3NUYEeCcKHX (TIIaBIEHUE BOCKA, TasHUE JIb/1a, Pas
KANIEHHWE M KOHJEHCAIMs BOJbl) M XHUMHYECKHUX (TOpEHHME CBEYM, IPOKaJIMBAH
B3aMMOJICIICTBUE MeJa C KHUCJIOTOM) SIBJIEHWH, HAONIOACHHE M ONMCAaHUE IPU3HAKOB
peaknuii (pa3noKeHrue caxapa, B3aUMOJCHCTBHE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapwus,
menu(Il) mpu HarpeBanuu, B3auMojeicTBHE Xene3a ¢ pactBopoM coiu menu(ll), uzyde
cMmecel (¢ MOMOIIBI0 MarHuTa, (PUIbTPOBAaHUE, BBIMAPUBAHUE, IUCTHIUIALINSA, XpPOMATOIpac
MOBAPEHHOM COJM, HAOJIOJICHHME M OIMCAaHHWE pE3yJIbTaTOB IPOBEACHUS OIbITA, ¥

COXpaHEHUS MACChl, CO3JaHNE MOJIETIEi MOJIeKYJ (IIapOCTEP>KHEBHIX)

Baxwuerime npencTaBuTeNn HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3jeMEHT U MPOCTOE BEUIECTBO. |
npupoje, hpusnueckne U XUMU4YecKkue cBOMCTBa (peakuuu ropenus). Okcunsl. [Ipumene
MOJIy4eHUsI KHCIOpoJa B JabopaTopud U MPOMBINUIEHHOCTH. KpyroBopoT Kuciaopc

AJIJIOTPOITHAA MO,I[I/I(bI/IKaI_II/IH KHCIIOpOJa

TennoBoil >PPeKT XUMHUUECKOH peakiuH, TEPMOXUMHUYECKHE ypaBHEHMS, HK30- M OH

TomnuBo: yronb u MeTaH. 3arpsi3HeHUE BO3/1yXa, YCHIIEHHE TaPHUKOBOro YQdeKTa, paspy!

Bonopon — aneMeHT u mpoctoe BemiecTBo. Haxoxkmenue Boopoa B MPHUPOJIE, (PU3UICCKH

IpUMEHEHHE, criocoObl nomyueHus. KuciaoTs! u conu

Mounsipablit 00BEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM YpaBHEHUSM

®dusnueckue cBoicTBa BoAbl. Bonma kak pactBoputens. PactBopsl. HackllieHHbIE U E
PacTtBoprMOCTb BelecTB B Boge. MaccoBas 1015 BEIECTBA B paCTBOPE. XUMUYECKUE CB
Posib pacTBOpOB B NpHpojAe U B KM3HHU uernoBeka. KpyroBopoT Bojbl B mpupoje. 3arf

OxpaHa H OYMCTKaA IMPpUPOAHBIX BOJ

Knaccudukanust Heopranmueckux coenuuennid. Oxkcuapl. Kiaccudukanus okCumoB: cod
KHUCIIOTHEIE, aMoTepHbIe) U HecoleoOpasyromme. HomeHknarypa okcunoB. Ouzndecku

okcuoB. [lomyyeHne okcuaoB
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OcHoBanus. Knaccudukanus ocHOBaHMM: IIENOYM M HepacTBOpHUMbIe OcHOBaHus. H

Pusnueckre U XMUMHUYECKHUE CBOMCTBA OCHOBaHMM. [lonydeHne ocHOBaHUMI

Kucnotel. Knaccudukanus xucinor. Homenkiarypa kucior. @U3ndeckue U XUMHUYECK

aktuBHOCcTH MetaiuioB H.H. beketora. [lonyuenue kucnior

Comu. Homenknarypa coseii. @usnueckne 1 XUMHUYECKHE CBOMCTBaA conel. [lomyuenue co

I'eneTmueckas CBA3b MCKAY KiIaCCaMH HCOPIraHNYCCKUX COC,I[I/IHCHI/Iﬁ

XUMUYECKUH HKCIIEPUMEHT: KadeCTBEHHOE ONpEIeNIeHUe COAEpkKaHMUsS KUCIOpoJa
coOupaHue, pacro3HaBaHUE U U3yUeHHE CBOICTB KHCIOPO/a, HAOIIOCHNE B3aUMOICHCTB
Y yCJIOBUSI BOSHUKHOBEHHS M TIPEKPAIICHHs TOPEHHS (TT0XKapa), 03HAKOMJICHHE ¢ 00pa3Iian
CBOWCTB, NOJy4YeHHE, COOMpaHHe, paclo3HaBaHHE M HM3Y4YEHHE CBOMCTB Bojopoaa (T
Bozopoaa ¢ okcuaoM meau(ll) (Bo3MOKHO HCIOIB30BaHHE BUICOMATEPHAIOB), HAOIIIO
KOJINYeCTBOM | MoOJb, HCClieIoBaHHE OCOOEHHOCTEH pacTBOpEHHs BELIECTB C pasJ
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA
MeTaJulaMu (HaTpUeM M KaJlbliieM) (BO3MOKHO HCIIOJIb30BaHHE BUICOMATEPHAIIOB), OTIPE]
U IIeouell ¢ NMOMOIIbI0 MHAMKATOPOB, HUCCIEIOBAaHUE OOPa30OB HEOPraHMYECKUX BElll
HaOJI0IeHNEe U3MEHEHUS OKPACKH MHIMKATOPOB B paCTBOPAX KUCIIOT U ILEI0Ye, U3yUEHY
meau(Il) c pactBopoM cepHOW KHCIOTBI, KHCIOT C METaUIaMH, pEaKUUid Hel
HEpaCTBOPHMBIX ~OCHOBaHMi, BBITECHEHME OJHOTO MeTalja JpYrMM U3  pac

SKCIICPUMCHTAJIBHEBIX 3aJia4d I10 TEME «Baxxnewmnine Kmaccel HCOPTraHNYCCKUX COGHHHCHHﬁ)Z

Ilepnonnueckuii 3akoH u [lepuoanueckas cucteMa XumMuieckux 3yeMenToB /.M. Menaen

Xumuueckas cBsa3b. OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIE pcakuuu

HCpBI)Ie HOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XHMHYECKHX 3JIeMeHTOB. IloHsATHE O Ipynmnax CXOJHbL
MEJIOYHO3CMCEIIbHBIC METAJIJIbI, I'aJIOTCHbI, MTHCPTHBIC Fa3BI). QHGMGHTLI, KOTOPBIC o6pa3y1

TUAPOKCHUIbI
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3.6
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9 KUIACC

Kon

1.1

[Tepuoanueckuii 3akoH. [lepuoguyeckas cucrema xumudeckux 3nnemeHToB J[.M. Mennene
JUTMHHOTIepUOoaHass GopMbl lleproanueckoil cUCTEeMbl XUMHUYECKHX 3jeMeHToB J[.U.

I'PYIIIIBI. Du3ndecKuil CMBICIT MOPAAKOBOI'O HOMEpPA, HOMCPOB IICPHOJda U I'PYIIIIBI 9JICMCHT

Crpoenue atomoB. CocTaB aTOMHBIX siep. M3otonbl. DnekTpoHbl. CTpOEHHE 3IEKTp
nepBbix 20 xumuueckux asnemeHToB Ilepuoanueckoit cucremsl .M. MenneneeBa. Xape

3JEMEHTa Mo ero nosuoxkenuto B [lepuoanueckoi cucreme [I.1. Menneneena

3aKOHOMEPHOCTH HW3MEHEHHUs pajuyca aTOMOB XHMHYECKHMX JJIEMEHTOB, METAJIJIMYEC
CBOICTB Mo rpymnmnam u nepuojam. 3HaueHue llepuoanueckoro 3akona u Ilepuogunuect

AJIEMEHTOB JUIA pa3BUTUS HayKU U npakTuku. [[.M. MeHnneneeB — yu€Hbli U rpaXkJaHUH

Xumuueckasi cBs3b. KoBaneHTHast (mosispHass M HEMOJISIpPHAsi) CBSI3b. JIEKTPOOTPH

3jieMeHTOB. IOHHas CBA3b

Crencup okucicHUsA. OKHCIUTEIHHOBOCCTAHOBUTEIBHBIC pcaKknuu. HpOI_IGCCBI OKHCIJI

OxucIuTEIN 1 BOCCTAHOBUTEIIN

XUMHUUECKUH HKCHEPUMEHT: U3ydeHHEe 0Opas3loB BELIECTB METAIJIOB M HEMETAJJIOB, B3a
[MHKa C pPACTBOPAMH KHCIOT U IIEJIOYEH, MPOBEJCHHE OMNBITOB, WILIIOCTPUPYIOIINX

BOCCTAaHOBUTENbHBIX peakLuil (TOpEeHUE, peakLiiy Pas3I0kKeHHs], COEIUHEHU)

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BemecTBo u xumuueckas pcaKknus. HOBTOpeHI/IC

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xuMuueckux aiemeHToB .M. Mennae
3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMHMYECKHX JJIEMEHTOB IEPBBIX TPEX INEPUOL

COEMHEHHI B COOTBETCTBUU C MOJ0KEHUEM 3JIEMEHTOB B [leproinueckoi cucteme u CTp
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CTpOGHI/Ie BCIICCTBA:. BUIbI XHMHYSCKOH CBSI3HU. THIIBI KPpUCTATNINICCKUX peHIéTOK, 3aBHC
OT THUIIA KpHCT&HHH‘lCCKOﬁ pCH_IéTKI/I U BUJa XUMHYECKOM CBSI3U. KJ'IaCCI/I(l)I/IKaLII/IH H HOMC!
BCIICCTB (Me)KIIYHapOI[HaH u TpI/IBI/IaJ'[I)HaH). XHUMHUYECKHE CBOMCTBA B€IICCTB, OTHOCAIIH:

HCOPraHUYCCKHX COCHHHCHHﬁ, TCHCTHUYCCKAs CBA3b HCOPIraHNYCCKUX BCIICCTB

Knaccudukanus XuMHUUeCKUX peakuuid MO pa3IuyHbIM IpU3HAKaM (110 YUCIY U COCTaBY
BEIIECTB, M0 TEIUIOBOMY (P (PEKTY, 10 U3MEHEHUIO CTENCHEW OKHCICHUS XUMUYECKHIX DJI¢
[0 YYacTUIO KaTajau3aTopa). DK30- U SHAOTEPMHUYECKUE PEAKIMU, TEPMOXUMHUYECKU(

CKOPOCTH XMMHUYECKON PEaKLUH

[lonsitue 00 oOpaTMMbBIX M HEOOPATUMBIX XUMHUYECKMX peakiusx. [loHsTue o romc
peakiusx. IloHsTHEe O XUMHUYECKOM paBHOBecUHM. (PaKTOpBI, BIHAIOLIME HA CKOPOCTH

TMTOJIOKCHHUEC XUMHUYCCKOTI'O PaBHOBCCHUA

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, dJIEKTPOHHBIN 0allaHC OKHCIUTEIBHO-BOC!
CocraBieHrue ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN C UCIOJIb30BaHY

OalaHca

Teopust JIEKTPOIIUTUYECKOW IHUCCOLMALMU. OJIEKTPOJIUTHI M HEIEKTPOIUTH. Kartuc
JUCCOLMALUHU BEIIECTB C PA3JIMYHBIMA BHJAMU XMUMHYECKOM CBs3U. CTeneHb AUCCOLM:
NEeKTPONHTHL. Peakumm WOHHOrO oOOMeHa. YCIOBHS TPOTEKAHUS PEAKIUHA HOHH
COKpaIllléHHbIE MOHHBIE ypaBHEHHS peakiui. CBOHCTBa KHUCJIOT, OCHOBAaHUW MU COJICH B

BHGKTpOHHTH‘{eCKOﬁ JUCColHanuu. KadecTtBeHHBIE PCaKku Ha UOHBI. ITonsarue o TUAPOJI]
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XUMUYECKUN DKCIEPUMEHT: O3HAKOMIICHUE C MOJCISIMU KPUCTAUIMYECKUX PEIIETOK He
METaJUIOB U HeMeTa/uIoB (TpaduTa W anmasa), CIOKHBIX BEIIECTB (XJIOpHIA HATPHS); H(
CKOPOCTH XHMHYECKOW peaklIuud OT BO3JACUCTBHUS Pa3IUYHBIX (DAKTOPOB; HCCIEAOBA
pacTBOpPOB  BEHIECTB, IMpoliecca JTUCCOLMAIMU KHUCIOT, Ienodyed U cosed (B
BHJICOMATEPHUAIIOB); MPOBEJICHUE OIBITOB, WLIIOCTPUPYIOMIMX MPU3HAKU MPOTCKAHUS |
(o6pa3oBanue ocajka, BblAEIECHUE Ta3a, 00pa30BaHUE BOJIbI); OMBITOB, MILTIOCTPUPYIOIIN
BOCCTAaHOBUTEIBHBIX PEAKIMIA (TOpEeHHE, PEAKIMH DPA3JIOKCHHS, COSAMHEHHUS); PacIo3

BCHICCTB C ITIOMOIIIBIO KAYCCTBCHHBIX peaKHHfI Ha MOHBI; pCIICHUE DKCIICPUMCEHTAJIBHBIX 3a

Hemeranns 1 ux COCANHCHUA

OOm1ast xapakTepuCTUKa TaioreHoB. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHbIE CTEIl
u (¢u3NYecKWe CBOMCTBA MPOCTHIX BEUIECTB — TaJOreHOB. XHMHUYECKHUE CBOWC
(B3anMoz€elicTBHE € METaUIaMM, HEMETajulaMu, LiesnodyaMu). Xioposogopon. ComsH
CBOICTBA, MOJy4YeHUE, NMpuMeHeHue. JleHcTBUEe Xjopa M XJIOPOBOJOPOJIa HAa OpraHus

XJIOPpUABI U UX HAXOXKJICHUC B IPUPOAC

Obmas xapaktepuctuka 3yeMeHTOB VIA-rpynmbel. OcoO€HHOCTH CTPOEHHSI aTOMOI
okucnenus. CtpoeHue U (U3MYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — KHUCIOPOAA
MoAU(UKAIMK KHUCJIOpOoAa M cepbl. XUMHYECKHe CcBOMCTBa cepbl. CepoBOmOpoAd, ¢
XUMHUYECKHE CBOMCTBAa. OKCUABI Cephbl KaK MPENCTABUTENHN KHUCIOTHBIX OKCHIOB. CepHa
XMMHUYECKHE CBOMCTBa (00IIME Kak IMPEACTAaBUTENs Kilacca KHUCIOT U CHEHH(PUUECKHE
JIeKaIIie B OCHOBE NMPOMBIIIUIEHHOTO CIIOCo0a MOMy4YeHUs CepHOU KUCIOTHI. [IpumMeHenr
KauecTBEHHas peakuus Ha cyibdar-uoH. HaxoxneHnue cepbl U €€ COeTUHEHUI B IPUPOJE.
OKpY’KalolIel cpesibl COeAMHEHUSMH Cepbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE BO3JyXa U

MPeI0TBPALLEHUS
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OOmast xapakTtepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOF
OKHCIIEHHS. A30T, pacHpoCTpaHEeHUuEe B INpHpoJe, (QU3NYECKHE U XUMHUECKUE CBOWC
npupose. AMMHUAK, ero (U3UYECKHe U XUMHUUYECKUE CBOICTBA, MOJNyuyeHHE M MPUMEH
(u3nyueckre 1 XMMUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakiys Ha MOHBI av
e€ nosryueHue, (pU3NIECKre U XUMUUECKHEe CBOMCTBA (00IIMe KaK MpeICTaBUTENs Kilacca |
Hcnonb30BaHne HUTPATOB U COJIEM aMMOHHS B KaueCTBE MUHEPAJIbHBIX YAOOPEHUH.

Oprxcanmeﬁ Cpeabl COCANHCHUSMU a30Ta (KI/ICJ'IOTHBIC AO0XKIH, 3arpA3HCHUC BO31yXa, I10!

®dochop, amrorponHbie Moaudukanuu (ocdopa, Guznueckrue W XUMHUUYECKHE CBOMCTI
docdopHas kucnora, QuU3UUECKHe U XUMHUYECKHE CBOWCTBA, MOJydeHHe. VM Croib30Bar

MUHEpaJIbHBIX yJ100peHuit

OOmast xapakTepuctuka d31aeMeHTOB IVA-rpynmel. OcoOEHHOCTH CTPOEHHUS aTOMO]
OKHUCJIEHUS. YTJIEepoA, auIOTpONHble MoAW(UKAIMK, pacnpoCTpaHEHHE B MpUpoae, ¢
cBoiicTBa. Ancopbuusi. Kpyrosopor yrinepoga B mpupone. Oxcuusl yriaepona, ux ¢
CBOICTBa, JE€WCTBUE HA >KUBbIE OPraHU3MBbI, TIOJYyYEHUE U NMPUMEHEHHE. DKOIOIHUECKHUL
okcugoM yriepona(lV); rumoresa rino6aabHOro MOTEIJICHHUS KIMMATa; MAapHUKOBBINA 3
e€ cony, ux (puU3NUecKUe U XMMHYECKHE CBOMCTBA, IOJyueHue 1 npuMeHenue. KauectseHn

noHkl. Mcnons3oBanue Kap6OHaTOB B 6LITy, MCIUIHHC, IPOMBINIJICHHOCTU U CCJIIbCKOM XO

IlepBoHauanbHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COECIUHEHUSX YIJIEPO
aleTWJIEH, 3TaHOJI, TJIMUEPHUH, YKCYCHas KHCI0Ta). MIX cocTaB U XMMHUYECKOE CTPOCHHE.
BaXXHBIX BEIECTBAX: )KMpaX, Oelkax, yrieBoJax — M UX POJIM B KHU3HHM YEIOBEKa.

OpPTraHUYCCKUX U HCOPTAHUYCCKUX COGILI/IHGHI/Iﬁ

Kpemnwii, ero ¢puszndeckue U XMMHUYECKUE CBOMCTBA, MOydeHUE U puMeHeHue. CoeuE
Oo6uwme npexacrasienus: 00 okcuae kpeMHUA(IV) u kpemHueBoi kucinore. CHIMKATHL, U
MEIUIIMHE, MPOMBIIIJICHHOCTH. BaxkHeilline CTpouTelbHbIE MaTepHalbl: KepamHKa,

xene300eToH. [Ipo6iieMbl 6€30MaCHOTO HCIIOIB30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOB
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XUMHUECKUN SKCHEPUMEHT: Hu3yuyeHHe OOpa3loB HEOPraHMYECKHX BEIIECTB, CBO!
MPOBEICHNE KAadeCTBEHHBIX pPEAaKIWi Ha XJIOPUA-WOHBI W HAONIOACHWE MPH3HAKOB
oTpaxkaromue (U3NYecKkrue U XUMHYECKHE CBOMCTBAa TaJIOTEHOB M MX COEAMHEHHH (I
BHJICOMATEPHAIIOB); 03HAKOMJIEHHE ¢ 00pa3iaMu XJIOPUIOB (TaJIOT€HUIOB); O3HAKOMIICH]
COEITMHEHUSAMH (BO3MOXXHO HCIIOJIB30BaHUE BHIEOMATEPUANIOB); HAOMIOAEHHUE TpoIecca
JeCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI; N3yYeHNE XUMHUECKUX CBOMCTB pa30a
MPOBEJICHUE KaueCTBEHHOW peakiuy Ha cyibpaT-uOH U HaOIIOJeHUe MpHu3HaKa e€ Mpo
¢u3nYecKuMu CBOWCTBAMH a30Ta, (ocdopa W WX coenuHEHHH (BO3SMOXKHO HCIIOJIB30
oOpa3iamu a30THBIX U (PochOpHBIX ymoOpeHui; moilyueHue, coOMpaHue, pacro3HaBa
aMMHaKa; TpOBEIEHHE KadeCTBEHHBIX PEAaKIWid Ha HOH aMMOHHUS W ¢ochaT-uoH U
MPOTEKaHUs, B3aUMOJACHCTBHE KOHIEHTPUPOBAHHON Aa30THOM KHUCIOTHI C MeIblo (B
BUJICOMATEPHAJIOB); U3YYCHHUE MOJIEIeH KPUCTAIUIMYECKUX PEIIETOK anmasa, rpadura, ¢y
MPOLIECCOM aICOPOIIMU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM
coOupaHue, pacro3HAaBaHUE W H3YyYEHUE CBOWMCTB YIJICKMCIIOTO Ta3a; MpPOBEICHUE K:
KapOOHAT- ¥ CUJIMKAT-MOHBI M M3y4Y€HUE MPU3HAKOB MX MPOTEKaHUsS; 03HAKOMIJICHHE C

MMPOMBINIJICHHOCTH; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3aaa4 110 TEMC «Baxueiine HeMeTal.

MeTtamisl 1 BX COCIUHCHMUA

OO0mias xapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHHHM HUX TOJO
cucteMe xumuueckux anemeHtoB J[.M. MenzaeneeBa u crpoeHusi atroMoB. CTpoeHHE M

CBA3b U MCTAJNIMUCCKAs KPUCTAJUIMNICCKAA peméTKa. QHGKTpOXI/IMI/I‘leCKI/II‘/’I pAA HAIIPSAKCH]

dusznuecKkue ¥ XUMHUECKUE CBOMCTBA MeTawioB. OOmue crocoObl MOJYyYEHHUS METalls
METaJJIOB, OCHOBHbIE CHOCOOBI 3alIUThl UX OT Koppo3uu. CruiaBbl (CTajb, YyTyH, JIOp

MIPUMEHEHHE B OBITY U IPOMBILIUICHHOCTH
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3.5

3.6

3.7

4.1

U_ICJ'IO‘IHBIG MCTAJJIBI: IIOJTOXKCHUC B HepHOHquCKOﬁ CUCTEMC XUMHNUYCCKHX 3JICMCHTOB ]_I
X aTOMOB; HAXOKACHUC B IIPUPOLIC. du3nyecKkue U XMMHUYECKIE CBOMCTBA (Ha nmpumepe

U TUAPOKCHUABI HATPHA U KaJIUA. HpI/IMeHCHI/Ie MICJIOYHBIX MCTAJJIOB U UX COCI[I/IHCHI/Iﬁ

[I{erouHO3EMENBbHBIE METAJIIIBI MATHUM M KAJIBLIMN: TI0JI0KeHUE B [leproaudeckoit cucren
J.1. MenneneeBa; CTpOEHHE UX aTOMOB; HaXOKJAeHUE B mpupone. Pusnueckue u Xumue

Kanplus. BaxHeiue coequHeHus Kablus (OKCU, THIPOKCHU, cOIH). JKECTKOCTH BOBI

Amomunuii: nosnoxenue B [lepuogudeckoil cucreme xumudeckux sieMeHtoB [[.M. Men
HaxoXJeHue B mnpupojae. Pu3nyeckue M XUMHUYECKHE CBOWMCTBA AIIOMHUHHUSA. AMQOTE]

TUAPOKCHJIA ATTFOMUHUS

Kene3o: nonoxenune B Ilepuogmueckoit cucrteMe xuMuueckux anemMeHtoB .M. Men;
HaxoxeHue B npupojae. Gusznueckue U XMMHUECKHE CBOMCTBA kene3a. OKCUAbI, THIPOK

xenesza(lll), ux cocras, cBOMCTBA U MOJTydEHUE

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJICHHE C O0pas3laMi MEeTa/lIOB M CIUIaBOB, UX (
M3y4YeHUE PEe3yJbTaTOB KOPPO3UM METAJIOB (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMA’
B3aMMO/JICHCTBUS OKCUA KANbIMS M HATPHUS C BOJOU (BO3ZMOYKHO HCIIOJIb30BAHNE BHUJIEOM:
CBOMCTB >KECTKOM BOJIBI; MpOIIECCa TOPEHUs Kelie3a B KUCIOpoe (BO3ZMOXKHO HCIIOIB30
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUil Ha WMOHBI (MarHus, KalbLiUs, aJTIOMH
xeneza(lll), menu(Il); HaOmIOMEHNE W OMHCAHHME IMPOILIECCOB OKpAINIMBAHUS TUIAMEHU

Kanplusi (BO3MOXKHO HCIOJIb30BaHHE BHUACOMATEPUAJIOB); HCCien0oBaHHEe aMdoTepH
ATIOMUHUS U THAPOKCHAA LMHKA; PEUICHHUE SKCIEPUMEHTAJIBHBIX 3a/1ad Mo Teme «Ba

COCIUHCHMU»

XHMMS ¥ OKpyXKarolas cpeia

Hosble maTepuainsl U TEXHOJIOTMU. BelecTsa U MaTepraisl B IOBCEJHEBHON KU3HU YEII
bezonacHoe ucnoab30BaHUE BEUIECTB U XMMHUECKUX peakiuil B ObiTy. [lepBas momomipb 1

OTpaBJICHUAX



4.2

4.3

OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHUE OKPYIKAIOIIECH Cpe;)
pelIeHnr SKoJoruueckux mpobsnem. [IpupoaHble MCTOYHUKU YIIIEBOAOPOJOB (YroJb,

MPOAYKTHI UX MEPEPaOOTKH, UX POJIb B OBITY M IPOMBIIICHHOCTH

XUMUYECKUH KCIIEPUMEHT: U3ydyeHHe 00pa3[0B MaTepHaiOB (CTEKIIO, CIIaBbl METAIJIOB,



ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJLHOM ITPOTPAMMBI
OCHOBHOT'O OBIIET'O OBPA3OBAHMUA

Koa nposepsiemoro

TpedOBaHMS

1.1

1.2

1.3

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOro ypOBH
00pa30BaTeJILHON MPOrPAMMbI OCHOBHOT'0 00111er0 00Pa30BaHUS HA OCHOB(

[Ipencrasnenue:

0 TI03HABa€MOCTHU SBJICHUN MPHUPOJAbI, MTOHUMAaHUE OOBEKTHUBHOW 3HAYMMOC
HAyKH KaK 00J1acTH COBPEMEHHOI'O €CTECTBO3HAHUS, KOMIIOHEHTa 00IIeH KyIn
NESITEIbHOCTH YeJIOBEKa B YCIIOBUSX COBPEMEHHOIO OOIECTBAa; MOHUMAaHU

JPYTUX €CTECTBEHHBIX HAyK

0 HAY4YHBIX MCTOAAX II0O3HAHHA, B TOM UYHUCIIC IOKCICPUMCHTAJIBHBIX WU TC
HCCIICOAOBAHUA BCUICCTB M HU3YUCHHA XHUMHNYCCKHUX peaKHHﬁ; YMCHHEC HUCIIO

00BACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeCCUOHATBHONW MACSITENBPHOCTH, CBSI3aHHBIX C XUMHE
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTIDKCHHUSAX XMMHUYECKOW HAyKH, UTO TIC
paccMaTpuBaTh XMMUIO Kak cdepy cBoell Oyaymieill nmpodeccuoHanbHOR e
OCO3HAHHBIM BBHIOOP XMMHHM Kak HPO(UIBHOTO HpeAMeTa INpH Iepexoje

o01iero oopazoBaHus

BnaneHHe CHCTEMOM XHWMHWYECKHUX 3HAaHUH H YMEHUC IMPUMCHATH CUCTEMY

KOTOpas BKIIIOYACT:



2.1

2.2

23

3.1

3.2

33

BAKHEWIIINE XUMUYECKHAE TOHSTHS: XHUMHYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
CIIOKHOE BEILIECTBO, OJJHOPOJIHASI U HEOJHOPOIHAS CMECh, OTHOCHTEIIHHBIC AT
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJSpHAas Macca, MOJISIPHBIH 00
OCHOBaHHE, COJIb (CpEeIHsisl), XUMHUUECKas PEaKiys, PEaKIUuH COCIMHCHUS,
peaKkuuu 3aMelleHHs, peakiuu OOMeHa, TEIUIOBOH A(PQEKT peakIiH, 35K30
pEaKIUK, pacTBOP, MAaccoBas OO XHUMHYECKOrO 3JIEMEHTAa B COCHHCHI
IPOIICHTHAs] KOHIICHTPALIUs BELIECTBA B PAaCTBOPE, SAPO aToMa, AJICKTPOHHBI
opOuTanb, paguyc ~ aroMa,  BAJCHTHOCTb,  CTCHCHb  OKHCIICHUS,

3NICKTPOOTPHLIATEILHOCTh, TOJISIPHAsE ¥ HENOJSIPHAs KOBAJICHTHAs  CE
METaJTMYECKasi CBsI3b, KPHCTAITNYECKAs! PeIIETKa (AaTOMHAsI, HOHHASI, METAJLIUY
WOH, KaTHOH, AHHWOH, JJICKTPOJUT W HEDIICKTPOIUT, OSJICKTPOIUTHYCCKAS ]
VMOHHOTO OOMEHA, OKHCIIHTEIbHO-BOCCTAaHOBUTEIIBHBIC PEAKIUH, OKUCIIHTE)
OKHCJICHHE M BOCCTAHOBIICHHE, JICKTPOJH3, XHMHUYECKOe PaBHOBECHE, 00pal

peaKIu, CKOPOCTh XUMHUECKOM peakiuu, katanuzatop, IIJIK, koppo3us metan

OCHOBOIIOJAraromue 3aKOHbl XHMHWH: 3dKOH COXpPAaHCHHA MACChI, IICPUO]

MCHIIeHeeBa, 3aKOH ITIOCTOSAHCTBA COCTaBa, 3aKOH ABOF&I{pO

TEOPUH XUMUU: ATOMHO-MOJIEKYJISIPHAS. TEOPHUsL, TEOPHS DJICKTPOIUTHIECKON [

Bnaaenue ocHOBaMU XMMHUUYECKON TPAMOTHOCTH, BKJIFOYAKOILIEH:

YMEHHE MPaBUIbHO UCIOJIb30BaTh U3yUYEHHBIE BELIECTBA U MaTepHaJIbI (B TO
ynoOpeHus, MeTajulbl M CIUIaBbl, IPOAYKTHI NMEepepabOTKH MPUPOAHBIX HUCTOT
(yris, mpupogHOro rasa, HeTH) B OBITY, CEIbCKOM XO34WCTBE, Ha MPOU3
3HAa4YeHHUsl KHUPOB, OCIIKOB, YIJIEBOJIOB JJIsl OPraHU3Ma YelIOBEKa; YMEHUE Ip

BCIICCTB M XUMHWYCCKUX IMMPOLECCOB HA OPraHru3M 4YCJIOBCKA U OKPYIKAIOLIYIO I

YMCEHUEC UHTCIPUPOBATE XUMHWYCCKUEC 3HAHUA CO 3HAHUAMU APYTUX yLIe6HI)IX II

HaJIM4YMUEC OIIbITa pa60TI>I C pas3/JIMYHbIMHA UCTOYHUKAMU I/IH(bOpMaHI/II/I 10 XHUMYF

MNoIyJigpHas JIuTeparypa, CJiIoBapu, CIpaBOYHHUKH, I/IHTepHeT—pecprLI)
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7.1
7.2
7.3

8.1
8.2
8.3
8.4

9.1

yMEHHE OOBEKTHBHO OIICHHWBATh MH(OpMAIMIO O BEIIECTBaX, MX MpeBpalle

NPUMEHEHUU U YMEHHUE UCTOIb30BaTh €€ JUIsl pelIeHUs yueOHO-[T03HABATEIbH

Bnanenne ocHOBaMM NMOHATHMHOIO amnmapara ¥ CUMBOJIMYECKOIO SA3BIKA XU
GopMyJl HEOPraHMYECKHUX BEILIECTB, YPABHEHMH XUMHYECKHX pEaKUui; o

HoMeHK1aTypsl (IUPAC u TpuBnanbHoi)

YMmenue OOBSCHATH CBA3b MOJIOKEHUS dneMeHTa B Ilepuoandeckoit Ci
XapaKTEepUCTUKAMU CTPOCHUS aTOMOB XMMUYECKHUX 3JEMEHTOB (COCTaB M 3ap
AJIEKTPOHOB), PACIpPENEICHUEM 3JIEKTPOHOB IO SHEPreTUUYECKUM YPOBHSAM

NEPUOA0B, KAJIUA U KaJIbIIUA

[IpencraBnenue o NEpUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKUX DJIEM
3J'ICKTpOOTpI/IIIaT€J'II)HOCTI>), INpOCTBIX W CJIOXHBIX BCHOICCTB OT IIOJIO:
[lepronnueckoit cucreme (B MajblX MEPHOAAX M TJIABHBIX MOJATPYMIAX) U 1)
aToma

YMenne kinaccupuiupoBaTh:

XUMHNYECKHUEC DJIEMECHTHI

HEOpraHUYeCKre BellecTBa

XUMHYCCKUEC PCAKITUHN

YMeHue onpeaenrs:

BAJICHTHOCTD U CTCIICHb OKUCIICHUA XUMUUYCCKHX 3JIEMCHTOB, 3apsa HOHA

BHJI XUMUYECKOH CBSA3U U TUI KPUCTALINYECKON CTPYKTYPBI B COEIUHEHUSX
XapakTep Cpe/ibl B BOJHBIX PaCTBOPaX BEIIECTB (KUCIOT, OCHOBAHHH)
OKHUCJIHNTEIIb U BOCCTAHOBHUTECIIb

YMeHue xapakTepu3oBaTh (hU3HMUECKUE U XUMUYECKHE CBOMCTBRA:

MPOCTBIX BEIIECTB (KUCIOPO, 030H, BOJAOPO, rpadut, ammMas, KpeMHHH, a30

HATPHH, KW, MAarHUH, KaJIbIIMHA, aTFOMHHHH, KEJIE30)



9.2

9.3

10

10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

CIIO)KHBIX BEILECTB, B TOM 4YHCIE MX BOJHBIX pAacTBOPOB (BOAa, am
CEpPOBOJIOPOJ, OKCHJIBI U TUAPOKCHIBI MeTaiioB [-IIA rpynm, amoMuHus, Me
(IT u 1), okcunsr yraepoaa (II u 1V), xpemuus (IV), azora u docdopa (111

CEpHHUCTAas, CepHas, a30TUCTas, a30THas, (hochopHasi, yrojabHasi, KpeMHHUEBAS F

MPOrHO3UPOBATh U XapaKTePU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT M
NPUMEHEHUE BEUIECTB B 3aBHCHUMOCTH OT HX CBOMCTB, BO3MOXKHOCTb IIpX

IPEBpAIIeHH B Pa3IMUHbIX YCIOBUIX

YMeHHe coCTaBIATh MOJICKYJISIDHBIC U HOHHBIC YPAaBHCHUA peaxunﬁ, B TOM YU

peakIii HFOHHOTO OOMeHa

OKHCIIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKIII/IfI

WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA U3YUEHHBIX KJIACCOB (TPYII) HEOPI

MOATBCPKAAIOMUX 'CHETUYCCKYIO B3aMMOCBA3b MCKY HUMU

YMeHue BbIYUCIITH (IPOBOAUTH PACU&Thl):

OTHOCHUTEIIBHYI0 MOJIEKYJIIDHYI0O U MOJIIPHYIO MAacChl BEILECTB, MAaCCOBYE

9JICMCHTA B COCAUMHCHUHU

MacCCOBYIO OOJIIO BEIICCTBA B paCTBOPE,

KOJIMYECTBO BCUICCTBA U €T'0 MaccCy, 00BbEM ra3oB

10 YPABHCHUAM XUMHUYCCKUX peaKI_II/Iﬁ 1 HaXOAUTh KOJINMYCCTBO BCUICCTBA, 007

WM MIPOJYKTOB peaKkluu

Bnanenue (3HaHue OCHOB):

OCHOBHBIMH  METOJAaMH  HAyYHOTO TIO3HAaHUA (HAONIOACHUE, U3MEY
MOJICIIMPOBAHKUE) TMPH HM3YYCHHHM BEHICCTB M XUMHUYCCKUX SBICHUH; yMC

poOJIeEMy U MPEIIOKUTH TyTH €€ pereHust

Oe3omacHOil pabOThl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHMHUYECKOH TMOCY]

o0opyioBaHUEM



12.3

13

13.1

13.2

13.3

13.4

13.5

13.6

13.7

npaBuiaMu 0e30MacHOro OOpalleHHs C BElIeCTBAMHU, UCIOIb3YEMBIMU B
MpaBUjaMu TIOBEJEHUS B IEJISIX COEpPEeKCHHUS 3I0POBbS W OKPYKAIOIIE
NMOHMMaHUE Bpena (OMacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPTaHHU3MBI OI

crmoco0oB YMCEHBIICHHUA U MTPECAOTBPAILLICHUA UX BPEIHOT'O BOS}IGﬁCTBI/Iﬂ

Hannuue MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA W OCYIICCTBJICHUSA CJIC

OKCIICPUMCEHTOB!

N3YUCHUC HW OIIHMCaHUC (1)I/ISI/I‘IGCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUC

XUMHUYCCKUMMU SABJICHUAMM,; OIIBITHI, WJDTFOCTPUPYIOIIUC IMTPU3HAKH ITPOTCKAHUS]

M3y4eHHE CIIOCOO0B pa3JeIeHus cMecer

MMOJIYYCHHUEC KHUCJIOPOAda U HU3YUYCHUC CTO CBOﬁCTB; MOJIYUYCHHUC BOOOPOOAA U I
IMOJIYYCHHUEC YTJICKUCIIOrO0 rasa M HU3Yy4YCHHE €TI0 CBOI\/'ICTB; IMOJIYUYCHHUE aMM

CBOWCTB

IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MacCOBOM JOJIEH PACTBOPEHHOIO

NpPUMEHEHWE WHIUKATOPOB (JlakMyca, MeTHiIopamwxka u (eHondranenH

XapakTepa cpe/ibl B paCTBOpax KUCIOT U HIeJI0Uei

HCCIICOOBAHUEC MW OIIMCAaHUC CBOICTB HCOPraHNMYCCKUX BCHICCTB PA3JINYHDb
B32WIMO)IGI7[CTBI/I$[ KHCJIOT € MCETallllaMWd, OKCHIAMU MCTaJLUIOB, pPaCTBOPUMBIM
OCHOBAaHUAMHU, COJEIMH, IMOJYUYCHHUC HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHC

JIPYTUM U3 pacTBOpa COJIM; Hccie0BaHne aM(pOTEPHBIX CBOWCTB T'HIPOKCHIOF

pELIEHHE HSKCIEPUMEHTAJIbHbIX 3amad 1o TeMaMm: «OCHOBHbBIE —KIa
COCIMHEHUIN; «DIEKTPOIUTHUECKAsl uccoluanusy»; «BaxHenue HeMeral

«BakHenIme MeTajuibl U UX COCIUHEHUS



13.8

14

14.1

14.2

XUMHUYECKHE IKCIEPUMEHTHI, WIUTIOCTPUPYIOLINE MPU3HAKH MPOTEKAHUS pear
Ka4eCTBEHHBIC PEAKIMH Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HOH
uoua-, cyibdar-, ¢pocdar-, kapOOHAT-, CUIMKAT-aHUOHBI, THIAPOKCHI-UOH!

MarHusi, KaJblus, alFOMUHNS, Kene3a (2+) u xenesa (3+), meau (2+), nuHKa

VYwmenue:

MNPEACTABIATE PE3YJIbTaThbl SKCIICPUMCHTA B q)OpMC BBIBOJAOB, 1OKa3aTCJIbLCTB,

BBIABJIATH SMIIMPUYCCKUC 3aKOHOMCPHOCTU

YCTaHaBJIMBATh CBA3W MCKAY PCAJIBHO Ha6J'IIOI[aeMbIMI/I XUMHNYCCKHUMU SABJIC

IPOUCXOSAIINMU B MAKpO- U MUKPOMHUPE, OOBACHATH IPUUNHBI MHOTO00Opa3u:



HHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

23

3.1

3.2

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

HepBOHa‘laHBHBIC XHUMHUYCCKHUEC ITOHATHUA

YucTteie BemecTBa 1 cMecu. CriocoObI pa3esieHus cMecei

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE JIeMEHThI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThIe ¥

Xumunyeckasi popmyiia. BaJeHTHOCTh aTOMOB XUMHUYECKUX JIeMEHTOB. CTereHb OKUCICHUS

3aKOH IIOCTOSHCTBAa COCTaBa BCIIECTB. OtHocuTenbHass aTtoMHass Macca. OTHOCHTEIBH:

MaccoBas J0JIA XUMHYCCKOT'O 3JIEMCHTA B COCAMHCHU U

KonnuectBo BemectBa. Mosb. MoinspHas macca. Monsipablii 00bEM razoB. B3anMocBsi3b K¢

CTPYKTYPHBIX CIUHHIL BCIICCTBA

du3nyeckue U XMMHUYECKHUE SBICHMS. XUMUYECKas peakuus U e€ MpPU3HAKU. 3aKOH COX

XUMUYECKUE YpaBHEHUS

[Iepuonnueckuit 3akoH u [lepuoanueckas cucreMa XuMU4ecKux 3i1eMeHToB [[.11. Mennenees

[lepuonuueckuii 3akoH. Ilepuoauueckas cucrema xumuueckux sneMmeHToB .M. Mennene

DU3NYECKUI CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MIEPUOA U TPYIIIbI AJIEMEHTA

Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3oTombl. DnexkTponbl. CTpoeHHE AIIEKTPOHHBIX

20 xumnueckux 3nemeHToB [lepuoanueckoii cucremsl .M. MenneneeBa

BaKOHOMepHOCTI/I B M3MCHCHUM CBONCTB XHMMHYCCKHX 3JICMCHTOB MEPBLIX TpéX nepnuoaos,
AaTOMOB, JJICKTPOOTPHULIATCIBHOCTH, MECTAJNIMYCCKUX U HEMETAJINIMUCCKUX CBOﬁCTB) H UX CO€.

IMOJIOKCHUEM 3JICMCHTOB B HepnozmquKoﬁ CUCTCMC U CTPOCHUEM UX aTOMOB

CtpoeHue BelecTa

Xumunyeckas cBs3b. KoBanieHTHas (MossipHasi M HEMOJSIPHASL) CBSA3b. DJNEKTPOOTPHUIATEILHOCT

HNonnag cBs3b. Metaiuinueckas CBSI3b

Tunsl KpucTaNIMYECKUX PEUIETOK (aToMHasi, MOHHAs, METajIn4yecKas), 3aBUCHMOCTb CB

KpHCT&HHH‘lGCKOﬁ peH_IéTKI/I Y BUJA XUMHUYECKOH CBI3HU



4.1

4.2

4.3

44

4.5

4.6

4.7

4.8

4.9

4.10

4.11

4.12

5.1

Bakueimme IpeaACTaBUTCIIM HCOPraHNMUCCKUX BCIICCTB. HewmeTtannel u ux coequHenus. Mera

Knaccudukanys 1 HOMEHKIIaTypa HEOPraHUYECKUX COEAMHEHUN: OKCUAOB (Coeo0pa3yroll
amoTepHble) M  HecoleoOpasyrole; OCHOBaHMHA  (WIEIOYM UM HEPaCTBOPHMBIC

(kucnopoacoaepkamye u 6eCKUCIOpPOAHbIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); coJel (cper

dusznueckue M XHUMHUYECKHE CBOMCTBaA MNPOCTBIX BCHICCTB-HEMCTAJUIOB: BOAOPOAA, XJIOpa4,

dbocdopa, yriepoaa, KpeMHUS

du3nyeckue W XUMHYECKHE CBOMCTBa MIPOCTBIX BCIICCTB-MCTAJIJIOB: JINTHA, HATPHUA, Ka

AJIOMUHUS, JKeJie3a. DICKTPOXUMUYECKHUM psii HATPSIAKEHU METallIoB
dusznueckue W XHWMHUYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHHH HEMETAUIOB: XJIOPO]
aMMuaKa

dusnueckue U XMUMHYECKHE CBOMCTBa OKcHi0B HemeTtawioB: cepbl (IV, VI), azora(ll,

yraepona(ll, IV), kpemuusa(IV). [TonyuyeHne okcu10B HEMETALIOB

Xumunueckue cBoiictBa okcuioB: metawioB IA-IIIA rpynn, umuka, menu(Il) m xenesa(ll,

MCTAIJIOB

XUMUYEeCKHE CBOICTBA OCHOBAaHUN W aM(OTEPHBIX THUAPOKCUIOB (Ha NMPUMEpPE TUAPOKC!

ruHKa). [Tonyderrne ocHOBaHUN U aM(POTEPHBIX TUAPOKCHIIOB

OO0mme XUMHUYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJIOPOJHOH, CEPOBOJOPOJIHON, CEpPHH
(dhochopHOii, KpeMHHEBOM, yTronbHOW. OCcOObIe XUMUYECKHUE CBOMCTBA KOHIICHTPUPOBAHHOM

[Tonyuenue kucior

OO6ume xuMuyeckue cBoiicTBa cpeHux coneil. [lomyuenue coneit

[Mony4enue, coOupanue, pacro3HaBaHUe BOJIOPOAA, KUCIOPO/Ia, aMMHAaKa, YTIICKHUCIIOTO ra3a |

[Tonmyuenne amMmmuaka, CEpHON M a30THOM KUCIIOT B IPOMBIIIIIEHHOCTH. OO0111e crioco0bl MOy

I'enermueckas cBSI3b MCKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/II\/JI

XUMUYECKUE PEAKIIUU

KJ’IaCCI/I(bI/IKaIII/IH XUMHNYCCKUX peaKuHﬁ 0 pPa3jiIM4HbIM HNpHU3HAKaM: IO 4YHCIY M COCTaBYy

BCIIECTB, I10 TCINIOBOMY 3(1)(1)6KTy, 10 U3BMEHEHUIO CTEIIEHEH OKUCIICHHS XMMHYSCKHUX 3JIEMEH
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TemoBoit 3¢ ¢deKkT XUMHUECKON peakluud, TEPMOXMMHUYECKHE YypaBHEHHA. OK30- M 3H

TepMoXuMHUUYECKHE YPaBHEHUS

OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pCaKknuuu. OxucnuTeIn u BOCCTaHOBHUTCIIN. H]

BOCCTAaHOBJICHUA. :‘)HeKTPOHHBIﬁ 0ajJlaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIHHOM pC€aKiuuu

Teopus anekTpoauTHUecKol quccounanuu. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTBI U HEAJIEKTPO

37eKTpoJuThl. CTENeHb JUCCOIHAITTT

Peakuuu monHOTO obMena. YcioBus IMPOTCKAHHA peaKHI/Iﬁ HOHHOI'O 06MeHa, ITIOJIHBIC

YpaBHEHUS peaKkUui

XHUMHMS M OKpYyXKarolas cpeaa

BemecTtBa u Marcpuajibl B IMIOBCEAHEBHOM JKM3HM YeEIIOBEKa. be30ImacHoe HCIIOJIb30BaHUE

peaKHHfI B J'Ia60paTOpI/II/I u 6LITy. HepBaﬂ InmoMouib IIpyu XUMHUUYCCKUX OXKOTI'aX U OTPABJICHUAX

XUMHYECKOE 3arpsi3HEHHE OKpPYXKaIoIllel cpelbl (KUCIOTHBIC MOXKAH, 3arpsi3HEHHUE MOYBI
crocoOblI ero mpenorBpamenus [IpenensHas momyctumas korreHTpamus Bemiects (IT/1K).

IKOJIOTHUYECKUX TPoOIIeM. Y CHIICHHE MapHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIIOS

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEMHUS U UX COEIMHEHUH B OBITY, MEIML
CEJIbCKOM XO3siiicTBe. I[IpuMeHeHue MeTajuloB M CIUIaBOB (CTalb, YYTYH, JIOPaIOMHMI

IMPOMBIIIJICHHOCTH UX coeauHenui. Ilonstue o KOPPO3HUH MCTAJIJIOB, OCHOBHLIC CII0COOBI 3a1l

[IpupoHbIE UCTOYHUKHU YTIIEBOJOPOJOB (yroiib, MPUPOAHBINA Ta3, HEPTH), MPOAYKTHl UX T

poOJib B 6LITy W IIPOMBIINIJICHHOCTH

[lepBoHayanbHbIE MOHATUS 00 OPraHMYECKHUX BEILECTBAX KaK O COCAUHEHUSIX yriepojaa (Mmera
3TaHOJ, TJMIIEPHH, YKCyCHasl KUCoTa). [loHsTHE 0 OMOIOrMYeCKH BaKHBIX BEIIECTBAX: KHUPAX,
POJIM B )KM3HH YEJIOBEKA

Pacuérter:

1o ¢hopMyaM XUMHUYECKUX COCTMHECHUM

Macchl (MacCcoBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE

M0 XUMHUYCCKUM YPAaBHCHUAM



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOJUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






