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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o XuMHuM Ha YpOBHE OCHOBHOTO 0011Ier0 00pa30BaHus COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHLEMIMU IPEroAaBaHus Y4eOHOro ImpeaMera
«Xumus» B oOpa3oBaTelbHBIX opraHuzanusix Poccuiickoit @enepanuu. [Iporpamma mo xumuun
pa3zpaboTaHa C LEIbI0 OKa3aHHs METOJUYECKOW IOMOINM YYHUTEN0 B CO3JaHuM paboueit
POrpaMMBI 110 Y4eOHOMY MIPEIMETY.

[IporpamMMa 1o xumuM Aa€T MpEACTaBICHHE O IeNsAX, O0IIeld cTpaTeruud OOydeHHUs,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOUIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
o0s3aTenpHOE MPEIMETHOE COepKaHue, MPeIyCMaTPUBAET paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpHUPOBAHHE 10 pa3jesiaM U TeMaM MPOTrpaMMbl 110 XUMHUH, ONPeAeseT KOJIMUEeCTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COACPHKAHUS, PEKOMEHIYEMYIO [T0CIIeJOBATEIbHOCTD U3yUeHUs
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTrO IMpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaIoIXcs, ONpeesieT BO3MOKHOCTH MPEMETa IJIs pealin3aluu
TpeOOBaHUI K pe3yiabTaraM OCBOEHHsS OCHOBHOH 00pa30BaTeNbHOW IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKke TPeOOBaHUI K pe3yjbraraM OOy4YeHHS XUMHH Ha
YPOBHE LieJIel M3y4YeHHs MPEeIMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN NESTETLHOCTH
00yyJaromerocs o OCBOCHUIO0 y4eOHOT0 COACpIKaHUS.

3HaHUE XUMUU CIYXKHUT OCHOBOM 17151 POpMUPOBAHMS MUPOBO33PEHUS 00yUJaIOMIErocs, €ro
NPEICTaBICHUN O MAaTePHUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
NPECTaBICHUS O B3aMMOIIPEBPALICHUSAX YHEPTUU U 00 SBOJIIOLUH BEIIECTB B MPHPOJIE, O Iy TSIX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOM,
DHEPTeTUYECKOW, MUIIEBOM M HSKOJIIOTHYECKOH O0€30macHOCTH, MPOOJIeM 3paBOOXPAHECHUS.
N3ydenue xumuu:

CIOCOOCTBYET pealu3allii BO3MOXKHOCTEM [Uii caMopa3BUTUsS M (POPMUPOBaHUS
KYJIbTYpBI JIMYHOCTH, €€ 0011ei U PyHKINOHATIBHOI IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJICHUS U TBOPUECKUX COCOOHOCTEH 00ydaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHON  y4eOHOH  JEeATEIbHOCTH,  OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HaKOMHUT CO CHEIM(PUKON HAyYHOrO MBILIUIEHUS, 3aKJaJbIBA€T OCHOBBI 1LIE€JIOCTHOTIO
B3IJIsAJ1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHOHAYYHOIH IPaMOTHOCTH O0YYaroIuXcs;

CocoOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSIM, K MPHPOJIE, K 4YeJIOBEKY, BHOCHUT CBOH BKJIaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
oOyyJaronuxcs.

JlaHHBIC HAINpaBlieHHUs] B OOYYCHHH XUMHH OOECIIEUMBAIOTCS CIENU(UKON COIepKaHUS
y4eOHOTO MpeIMeTa, KOTOPBIH SBISIETCS TIeJarOTMIeCKH aIallTAPOBAHHBIM OTpayKeHHEM 0a30BOi
HAYKH XMMUH Ha OTIPENIEIIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OOIIET0 0Opa3oBaHWs OPUEHTHPOBAH HAa OCBOCHHE
00yJaroIMUMHUCS CUCTEMBI ITePBOHAYATBHBIX TIOHATHIH XHMMHHU, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSATHI OPraHUIeCKOH XUMHH.

CtpykTypa comep)kaHusi IPOTPaMMBI 110 XUMHUHU COPMHPOBAaHA HAa OCHOBE CHCTEMHOTO
noaxona K e€ maydeHuro. Conep)kaHWe CKIIAABIBACTCS M3 CHUCTEMBI TOHSATHA O XHMHUYECKOM
DIIEMEHTE W BEIIECTBE M CUCTEMBI TMOHATHH O XHMHUYECKOM peakiuu. O0e STH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl MO HPUHIUILY IOCJIEA0BATEIBLHOIO Pa3BUTUS 3HAHMHA Ha OCHOBE
TEOPETUYECKHX MPEACTABICHUIN Pa3HOTO YPOBHSL:



aTOMHOMOJIEKYJIIPHOTO YYEHHSI KAaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepuonnueckoro 3akona J[.M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

YYEHHUS O CTPOCHUU aTOMA U XMMHYECKOH CBSI3H; MPEACTABICHUIN 00 IIEKTPOIUTUICCKON
JIMCCOIMAIIMU BELIECTB B PACTBOPAX.

Teopernueckue 3HAHUS pacCMaTPUBAIOTCA HA OCHOBE ASMIIUPUYECKU MOJYYCHHBIX U
OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCSI MTOCIIEAOBATEIBHO OT OJJTHOTO YPOBHS K IPYTOMY, BBITIOTHSIS
GYHKIUN OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3ZMOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYUYEHUS U3yUaeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMBI IO XUMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue xumuun
MPOUCXOUT C IPUBIICUCHUEM 3HAHUM U3 paHee U3yUeHHBIX yUeOHbIX MpeaMeToB: « OKpy Karomuii
Mup», «buonorus. 5—7 kinacce» u «Puszuka. 7 Kiaccy.

[Ipu n3yvyeHnu XuMuu NPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOM HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJIbTYphl. 3a/iada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUM — BaKHEHIIUX (AKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YUYCHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
dbopMUPOBAaHUM ¥ PA3BUTHH I[O3HABATEJIBHBIX YMEHUH M UX TNPUMEHEHHMH B Y4eOHO-
MO3HABATEILHON U yueOHO-UCCIIe0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOMN KH3HHU.

[Ipy u3yyeHun XMMHUM Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHMs Ba)KHOE 3HAYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

(hOpMUPOBAaHHE HHTEIUICKTYAJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K CamMoO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHHSATHIO PEIICHUH, CIIOCOOHOW amanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU,

HaIpaBJIEHHOCTh OOYYEHUST HAa CHCTEMaTHYECKOE MPHOOIIEHHE OOYyJarolmuxcsi K
CaMOCTOSITEIbHOW ~ TMO3HABATEIIbHOW  JEATENBHOCTH, HAay4YHBIM  METOJaM  TO3HAHUS,
(GOpMUPYIOIIUM MOTHUBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

o0OecrieyeHrne YCJIOBUM, CIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYalOIMMHUCS OIbITa
Pa3HOOOpPa3HOMN NEeATENTbHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETSHIIN), MMEIOIUX YHHUBEPCAIbHOE 3HAYEHHWE I Pa3IUYHBIX BUAOB JIEATEIHHOCTH;
dbopmupoBanue obOmeld QyHKIHMOHAIBHON U €CTeCTBEHHO-HAy4YHON T'PaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSCHATH U OIICHMBATH SIBJICHUS OKPYKAIOIIErOo MHpa, HCIOJIb3ys 3HAHUS U OIBIT,
MOJTy4YeHHBbIE MPH M3YyYEHUU XHUMHUH, MPUMEHSATh UX MPH PEIICHUHd MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYIOBOM JESATEIbHOCTH;

dbopMupoBaHHEe Y 00YyYarOIIMUXCS TYMaHUCTUYECKUX OTHOIIEHHUH, MOHUMAHUS [EHHOCTH
XUMHUYECKHX 3HAHWHA i BBIPAOOTKM SKOJOTHYECKH I€IecO00pa3HOro MOBENCHUs B OBITY U
TPYZIOBOM JEATEIBbHOCTH B LIEJIAX COXPAHEHMsI CBOErO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpenpbl;

pa3BUTHE MOTUBAIUU K O0yUEHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIO U CAMOBOCIIHTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
po( WISl ¥ HAPABIICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OO11ee 9nCiI0 9acoB, peKOMEH0BAHHBIX T U3ydeHus xumud, — 1170 gacoB: B 8 kitacce
—102 gaca (68 gacoB + 34 yac U3 MIKOJIBHOTO KOMITOHEeHTa) (3 vaca B Hexmeno), B 9 kiaacce — 68
yacoB (2 yaca B Henmento). JIJis Kaxaoro Kjacca IMPEeayCMOTPEHO pPEe3epBHOE ydeOHOE Bpems,
KOTOpPO€ MOJKET OBITh HCIIOJIB30BAHO YYaCTHUKAMH O0Opa3oBaTEbHOTO TIpoIecca B IIENSIX



dbopMHUpOBaHKS BapUATHUBHON COCTABIISIONICH COMEp)KaHUS KOHKPETHON pabodeil mporpaMMel.
[Ipu sToM oOsi3aTenbHAas (MHBAapUAHTHAsA) 4YacTh COJEPXKaHMS TpEAMETa, YCTaHOBJICHHAs
OpUMEpHO paboueil mporpamMMmoil, ¥ Bpems, OTBOAMMOE Ha €€ H3y4YeHHE, JIOJDKHBI OBITh
COXpaHEHBI IOJHOCTBIO.

COILEPKAHUE OBYYEHUSA
8 KIIACC

IlepBOoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XuMuM B KM3HM 4YellOBEKa. XMMHUs B cucTeMe Hayk. Tema u
BelecTBa. Gu3nyeckre CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BeuecTs. [lonsTue o meTonax
no3HaHus B XuMuu. YucTele BemecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE 3JeMEHTbl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas Qopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCHUTENbHAA aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJIIpHas
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KommuectBo BemectBa. Monb. Monsippasg mMacca. B3anMoCBsI3b KOJIMYECTBA, MAcChl U
Yrcia CTPYKTYPHBIX €IMHHUI] BemecTBa. Pacy€rel mo (opmynaM XHMHUYECKHX COEIMHEHUI.
®u3nyeckue U XUMUYECKHE SIBJICHUS. XUMUYEcKasl peakius U e€ Npu3HaKku. 3aKOH COXpaHEHUs
Macchl BeIECTB. XUMHUUECKUe ypaBHeHUs. Kitaccupukammst XAMHYECKUX peakiuil (COeTnHEHHS,
pa3liokKeHUs1, 3aMEILICHUs, OOMEHA).

XUMHUYECKUI IKCITIEPUMEHT:

3HaKOMCTBO C XMMHYECKOW IMMOCYAOH, IMpaBWIaMi pabOTHl B J1a00OpaTOpHH M MpUEMaMU
oOpareHusi ¢ JIabOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCAaHUE (PU3UUYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pru3nyeckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE M KOHJIEHCAIIMS BOJIbI) U XMMHUYECKUX (TOpPEHHE CBEYH,
IPOKaJIMBaHUE MEAHOM MTPOBOJIOKH, B3aUMOJIEHCTBHE MeJla ¢ KUCIIOTO) siBIeHUH, HaOIro1eHue u
OIKCaHKe NMPU3HAKOB MPOTEKAHUsI XUMHUUECKUX peakIuil (pa3iokeHue caxapa, B3auMoieicTBre
CepHON KHUCIIOTHI ¢ XJOpHIOM Oapus, pasznoxkeHue ruapokcuaa menu (II) mpm HarpeBanum,
B3anMoJieiicTBHE xee3a ¢ pacTBopoM conu meau (1), u3yuenue cnoco6oB pazaeneHus cmeceit (¢
MOMOIIBIO0 MarHUTAa, (PUIBTPOBAHUE, BBIAPUBAHUE, AUCTIILIALMS, XpoMaTorpadus), IpoBeaAeHNE
OYUCTKHM TIOBapeHHOM colM, HaONIOJIEHWE M ONHCAHHE pPe3yJbTaTOB IPOBEICHMS OIbITA,
WITIOCTPUPYIOIIET0 3aKOH COXPaHEHUsI MAacChl, CO3aHNe MOJIEel MOJIEKY (IIapOCTEPIKHEBBIX ).
Baskneiimue npeacraBuTe/ I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razos. Cocra Bo3ayxa. Kuciaopox — 3JI€MEHT U MPOCTOE BELIECTBO.
HaxosxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJyd4eHHs KUCIOpoJa B Jlaboparopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOpO/ia.

TemnoBoit 3dexT XuMHUyecKol peaklud, TEPMOXMMHUUYECKHE YpPaBHEHHUS, HK30U
SHAOTEPMUYECKHE peakuuu. TOoImauBO: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOS.

Bogopon — »snemeHT M mpocToe BemecTBo. HaxoxaeHue Boaopoaa B MPHUPOJE,
duznyeckue M XMMHYECKHE CBOMCTBA, MIPUMEHEHHUE, crocoObl mosydeHus. Kucimotsl u comu.
Mousipablii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boxa kak pactBoputenb. PactBopbl. HacelnieHHblE H
HEHACBILICHHBIE pacTBOphl. PacTBopuMoOCTh BewiecTB B Boje. MaccoBas 10Jis BeEIECTBA B
pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE M B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MIPUPOAHBIX BOJI.

Knaccudukanus neopranmvecknx coeaunennid. Oxcunbl. Krnaccuduxamumss OKCUAOB:
coneoOpa3yrorire (OCHOBHBIC, KHCIOTHEIE, aM(OTepHbICe) U HeconeoOpasyromue. HomeHnkmatypa
OKcuA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydueHue OKkCuaoB.

OcHoBanus. Krnaccudukaius OCHOBaHHWM: MENOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBAaHMH.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucinor. @U3nveckue U XuMHUECKUE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H.H. bekerosa. [lomy4yenue Kucuor.

Comu. Homenkinatypa comneit. @usznueckue 1 XuMUYecKue cBoiicTBa coneil. [lomyuenue
COJICH.

I'eneTnyeckas cBsI3b MEXKIy KIacCaMH HEOPraHUYECKUX COCTUHEHUM.

XuMHUYeCKUI IKCITIEPUMEHT:

KaueCTBEHHOE OMpEEICHUE COACPKAHMsI KUCIOPOa B BO3/lyXe, MOJydYeHrue, COOupaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOICTB KUCIOpOJa, HAOMIOJEHHE B3aUMOJACHCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W MpEKpalleHus ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
W3y4YeHHE CBOWMCTB BOAOpoJa (rOpeHue), B3auMojelcTBue Bojopoaa c¢ okcugom meau (1)
(BO3MOYHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIOeHIEe 00pa3IoB BEIIECTB KOIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IMYHONW pPaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM JoJied pacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), MCCIECAOBAHUE OOpPA3I[OB HEOPTAHWMYECKUX BEIICCTB PA3IMYHBIX KJIACCOB,
HaOJIOZICHUE M3MEHEHUsSI OKPAaCKM WHIUKATOPOB B PACTBOPAX KHUCIOT W IIEIOYEH, HU3yUEHUE
B3auMojieiicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METAJJIAMH, PEaKIU
HEeUTpaau3anuy, MoJlyueHne HepacTBOPUMBIX ocHoBaHMM, DenepanpHas paboyasi mporpaMma |
Xumus. 8-9 kiaccel (60a30BbIif YpOBEHb) 9 BBHITECHEHHME OJHOTO METajula IPYTUM U3 pacTBOpa
COJIM, PELICHHE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHelmme Kiacchl HEOPraHUYEeCKHX
COCTUHEHUIN.

Hepuoauveckuii 3akon u Ilepuoagnueckass cucrema xummuuyeckux iemenros JI.H.
MenpeneeBa. Ctpoenne aToMOB. XUMHU4YeCKasi CBsI3b. OKMCJIANTEIBHO - BOCCTAHOBHUTEIbHbIE
peaxkuuu

[TepBbie MONBITKY KIacCUPUKAIIN XUMAYECKUX dTIEMEHTOB. [IoHATHE O rpyTIax CXOAHbBIX
AIIEMEHTOB (IIIETOYHBIE U MIET0YHO3eMeNbHbIE METAIIIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMm(pOoTepHbIe OKCUABI i TUAPOKCUIBI.

[lepuonnueckuin 3akoH. Ilepuoanmueckas cucrema XuMUYeCcKMX dsemeHToB /JI.M.
MenneneeBa. Koporkonepuognas u miuHHONepuoAHas ¢opmbl [lepuognydeckoit cucTeMbl
xumuueckux dnemeHToB .M. MenneneeBa. Ilepuonbt u rpynnbl. DU3HYECKH CMBICT
MOPSAAKOBOTO HOMEpa, HOMEPOB INIEPUOA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMmMHbIX sjaep. W3orombl. Onektponbl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
AWM. MengaeneeBa. XapakTepUCTHKA XHUMHYECKOrO JJIEMEHTA II0 €ro IIOJOKEHUI0 B
ITepuoanueckoit cucreme J[.M. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paJiyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPyINaM U Mepruoam.

3nauenue [leprmonnueckoro 3akona u [leproanyeckoit cHCTEMbl XUMUYECKUX JIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. .M. MenneneeB — y4€HbIN U IpakIaHUH.



Xumuyeckasi  cBsi3b.  KoBaneHTHas  (mojsipHass M HENOJSIpHAsi)  CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. VIOHHAs! CBSI3b.

Crenenb okucienusi. OKUCINTENIbHOBOCCTAHOBUTEIbHBIE peakuuu. [Iporieccrl okucienus
¥ BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYeCKHIl IKCIePUMEHT: U3yueHHe OOpa3loB BEIIECTB METAUIOB U HEMETAJJIOB,
B3aMMOJICHCTBHE THUAPOKCHA LIMHKA C PACTBOPAMH KHUCJIOT U ILEIOYEH, MPOBEACHUE OIBITOB,
WITIOCTPUPYIOMIUX TPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOpeHHe, peakuuu
Pa3NOXKEHUS, COCTUHEHHUS ).

MesxnpeamMeTHbIe CBS3H

Peanuzanust MeXNpeIMETHBIX CBSI3€H MPU M3yYEHUH XUMHUH B § Kilacce OCYIIECTBIISETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHATUH, TaK U MOHITUH, SBIISIOMIMXCS
CUCTEMHBIMU JJIsl OTJEJBbHBIX [IPEIMETOB €CTECTBEHHOHAYYHOIO [IUKJIA.

OO111ue ecTecCTBEHHOHAYYHbIE TOHATHS: HAy4HbIH (haKT, TUIIOTe3a, TEOPUS, 3aKOH, aHATTU3,
CUHTE3, KIaccHU(pUKalusi, NEePUOAUYHOCTb, HaONIOJEHHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHHNE, MOJIETb, SIBIICHHUE.

Oduzuka: marepusi, aToM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H3OTOIBI,
pPaZIMoOaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUUYECKUN 3apsij, BEHIeCTBO, Telo, 00béM, DenepanbHas
pabouas mporpamma | Xumus. 8—9 kiaccel (0a30Bblii ypoBeHb) 10 arperaTHoe COCTOsSHUE
BEIIECTBA, ra3, pU3ndeckue BeTMUNHBI, €IUHUIBI U3MEPEHUs, KOCMOC, IJIaHeThl, 3BE3/1b1, COHIIE.
buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpabl, TOPHBIE MOPOJAbI, TOJE3HBIC
HCKOaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKkusi

[lepnonnueckuit 3akoH. llepuogmueckas cucrema xumuyeckux dnemeHtos [I.U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
DIIEMEHTOB TEPBHIX TPEX TMEPHOAOB, KaIHs, KaJbllMsI U WX COCIWHEHHWHA B COOTBETCTBHU C
MIOJIOKEHHEM 2JIeMEeHTOB B [lepronndeckoii cuctemMe U CTpOEHHUEM UX aTOMOB.

Crtpoenne BemiecTBa: BUABI XUMHYECKOW CBS3HM. THIBI KPHUCTAIMYECKUX PEHIETOK,
3aBHCHMOCTB CBOWCTB BEI[ECTBA OT THITA KPHUCTALUTMUECKON PEMIETKHN U BU/Ia XUMUYECKOM CBS3H.
Knaccugukaius 1 HOMEHKIATypa HEOPTaHUYECKUX BEHIECTB. XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCS K pa3IMYHBIM KJIacCaM HEOPTaHWYECKUX COCIMHEHWH, TeHETHYeCKas CBS3b
HEOPraHMYEeCKUX BEIIECTB.

Knaccuukanus XuMHUUecKUX peakiuil Mo pa3IuyHbIM MpU3HAKaM (IO YUCIY U COCTaBY
YUYacCTBYIOUIMX B PEAKIMH BELECTB, [0 TEMI0BOMY 3P HEKTY, 10 U3MEHEHUIO CTETeHEeH OKHCICHNS
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO KaTajau3aropa). OJK30- H
HHJIOTEPMHUUYECKHE PEAKIINU, TEPMOXHUMUYECKHE YPaBHEHHUSI.

[Tonatue o ckopoctu xuMuyeckoi peakuuu. [loHsTne 06 0OpaTUMBIX M HEOOpPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHEe O TOMOTeHHBIX M TeTepOreHHbIX peakuusx. [loHsTue o
katanuze. [ToHsTHe 0 XUMUYEeCKOM paBHOBeCHH. DAKTOPBI, BIUSIONNE HA CKOPOCTh XUMHYECKON
PEaKIMHU U TOJIOKEHNE XMMUYECKOT'O PaBHOBECHSI.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, AJIEKTPOHHBIN OalaHC OKUCIUTENBHO-
BOCCTAaHOBUTENIbHOW peakiuu. CocTaBieHHe YpaBHEHMH OKHCIUTENTbHOBOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BaHUEM METO/Ia SJIEKTPOHHOr0 OaaHca.

Teopus 37AEKTPOIIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEXJIEKTPOJIUTHI. KaTHoHBI,
AQHMOHBI. MeXaHN3M JIMCCOIUAIINY BEIIECTB C pa3IMIYHBIMU BHIaMU XUMHUYECKOH cBsi3u. CTEneHb
mucconanui. CHIIbHBIE U CITa0ble SJICKTPOITUTHI.



Peakiun nonHoro oOMeHa. Y CIoBuUsI MMPOTEKAHUs PEAKIIM HOHHOTO OOMEHa, TIOJHBIE 1
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHWIl M COJIEH B CBETE
IpeICTaBICHUNA 00 SJICKTPOIUTHUECKONW nucconuanuu. KadecTBeHHBbIE pPEaKIWW Ha HOHBI.
[TonsaTHE O THIPONIHU3E CONEN.

XuMHYecKHil IKCIIEPUMEHT: 03HAKOMIJIEHHE C MOJEISMHU KPUCTAIUIMUECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAUIOB (rpaduTa M ammasa), CIO0KHBIX BEIIECTB
(x10puza HaTpuUs), UCCIIET0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON pEeaKIMK OT BO3AEHCTBUS
pa3NuYHBIX (HAKTOPOB, HMCCIEAOBAHHE BIIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpOIECcca
JUCCOLMALMU KHUCIIOT, LIeJoued M coseid (BO3MOXKHO MCIIOJIb30BaHME BHUJEO MAaTEpUAlIOB),
IIPOBEJICHUE OINBITOB, WLIIOCTPUPYIOLUIMX IMPU3HAKM IPOTEKAHUS peakuuié MOHHOro oOMeHa
(oOpa3oBaHue oOcajka, BBIJICIEHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WIUTIOCTPUPYIOLINX
IPUMEpPbl  OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (ropeHue, peakuuu pas3ioKeHHUs,
COEJIMHEHUS ), PACIIO3HABAHNE HEOPIaHUYECKHUX BELIECTB C IIOMOIIbI0 KAUECTBEHHBIX PEaKLIUi Ha
MOHBI, PELICHNE 3KCIIEPUMEHTAIIBHBIX 3a]1a4.

Hemertayuibl U UX cOeJUHEHUS

OOmiast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CrtpoeHue M (pU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XuMHUECKUE CBOMCTBAa Ha NpuMepe xJiopa (B3auMOJIEHCTBHE C MeTajlaMH, HeMeTallJaMH,
menoyamu).  XsopoBopopoa. ConsiHas  KHMCIOTa, XUMHYECKHE CBOMCTBA, IOJIyuyeHHeE,
npuMeHeHue. JlefcTBre XJjiopa 1 XJIOpOBOJOPO/ia Ha OPraHu3M 4esloBeka. Baxuelme xjiopuabt
U MX HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepucthka 37meMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHne M (PU3NYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOPOA, CTpOEHHE, (U3NYECKHEe M XHMHUYECKHe CBOHCTBAa. OKCHIBI CEepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(ob1mire Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE PeaKkiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0CO0a MOyueHus: CepHON KUCIOTHI. [IpMeHenrne cepHOl KUCIIOTHI.
Conu cepHOM KHCIOTHI, KauecTBEHHasi peakuusi Ha cyinb(ar-uoH. HaxoxneHnue cepsl u eé
COEIMHEHUHN B IPHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSIMU CEPbI
(KUCIIOTHBIE AOXKIH, 3arPSI3HEHNE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 NMPEeA0TBPAILEHUS.

OObmiast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMsS. A30T, pacHpoCTpaHeHHWE B NpUpoie, (HU3UYEecKue Hu
XUMHYecKHe cBoiicTBa. KpyroBopotT a3ora B npupoje. AMMHUaK, ero Gu3n4eckue U XuMHUYECKUe
CBOWCTBA, MoylyyeHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYECKHE CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usnueckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cneunpuyeckue). Mcnonap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHUYeCKoe 3arpsi3HEHUE OKpY’KaloIIel Cpebl COSANHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3JyXa, MOYBbI M BOA0EMOB). Docdop, ammoTporHble MOIUPUKALIIH
doctopa, pusznyeckue u xummuueckue cpoiictBa. Oxcun ¢ocdopa (V) u pocdopHast kuciora,
¢u3myeckue M XUMHMYECKHE CBOWCTBa, mosyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MHUHEpaJIbHBIX YA0OpEHHA.

Obmass xapakrtepuctuka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTpPOEHUs aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJEepOo/, aJlJIOTPONHbIE MOAU(UKAIIUH, PACTIPOCTPAHEHHE B
npupoje, pusndeckre U XUMUYeCKue cBoicTBa. Axcopouus. KpyroBopot yrieposaa B mpupoe.
Oxkcupapl yruepoaa, ux pU3NYecKue U XUMMUYECKHE CBOMCTBA, IEHCTBUE Ha JKHUBBIE OPTaHU3MBbI,
MOJIyYeHUE U MPUMEHEHHE. JKOJOTUUECKHe TPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),



TUIO0TE3a TI00AJIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBINM 3QQeKT. YToibHas KUCIOTa U €€
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBa, MOJy4deHHE M NpuMeHeHue. KauectBeHHas
peakuus Ha KapOoHaTHOHBL. Mcronb30BaHne KapOOHATOB B OBITY, MEAULIMHE, TPOMBIIICHHOCTH
U CEIbCKOM XO35IHCTBE.

IlepBoHayasibHbIE TIOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSX YyIriepoja
(MeraH, 3TaH, 3TUJIEH, allETUJIEH, ITAHOJ, TJIULEPUH, YKCyCcHas KucioTa). [IpupoaHble HICTOUHUKH
YTIIEBOIOPOAOB (YToJib, IPUPOIHBINA a3, HePTH), MPOAYKTHI UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [loHATHE O OMONOTMYECKH Ba)KHBIX BELIECTBAX: )KHUpax, Oenkax,
yIIeBOJax — M HMX POJIM B KU3HU 4YeloBeKa. MarepuanbHOE €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TOJIY4YEHHE W IPHUMEHEHHE.
CoenuHenuss kpemHusi B mpupoge. OOmme mnpenctaBieHuss o6 okcuuae kpemaus (IV) u
KpeMHUEeBOM kucioTe. CUITUKAThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIILIICHHOCTH. BaxxHeiimume
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LEeMEHT, OeToH, xene300eToH. I[Ipobmembl
0€30MacHOT0 UCTOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHO JKU3HHU.

XHMHYECKUI IKCIEPUMEHT: M3yuyeHUEe O0pa3lloB HEOPraHMYECKUX BEIECTB, CBOWCTB
COJITHOM KHUCIJIOTBI, MPOBEJICHHE KAYECTBEHHBIX pEaKIUid Ha XJIOPUA-HOHBI M HAOIIOACHUE
MPU3HAKOB HMX MPOTEKAHUS, OMBITHI, OTpa)karomue (U3NUEeCKUe U XUMUYECKHE CBOHCTBA
TaJIOTEHOB U UX COCTUHEHHI (BO3MOXKHO HCIIOIb30BaHHE BUAECOMATEpUAIOB), O3HAKOMIICHUE C
oOpa3iamMu XJOpUA0B (TaTOTeHHUIOB), 03HAKOMIIEHHE C O0pas3laMu cepbl U €€ COeTUHEHHUSIMU
(BO3MOYHO HCIIOIB30BaHUE BUACOMATEPUATIOB), HAOMIOACHUE MTpoliecca 0OYTIIMBaHUS caxapa MmoJ
JNEHCTBHEM  KOHIIGHTPHUPOBAHHOW CEPHOM  KHUCJIOTBI, M3y4Y€HHE XUMUYECKUX CBOMCTB
pa30aBIEHHON CEpHOW KHUCIIOTHI, TPOBEJICHHE KAUYECTBEHHOW pEaKkUWu Ha CyJIbpaT-HoH |
HaOJII0/IeHue NpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3MYECKHMMM CBOWMCTBaMHU a30Ta,
docdopa 1 ux coenHEHUH (BO3MOXKHO UCTIOIB30BAaHUE BHICOMATEPUAIIOB), 00pa3IlaMH a30THBIX
u (dochopHbIX ynoOpeHHi, TOJTy4YeHHE, COOMpaHHe, paclO3HABaHME W H3YYCHHE CBOWCTB
aMMHaKa, IpOBEJCHHE KAaUeCTBEHHBIX peaklUuii Ha MOH aMMOHHUS U (ocaT-uoOH U U3yUEHUE
IPU3HAKOB UX MPOTEKaHMsI, B3aUMOJIEHCTBUE KOHIIECHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJbIO
(BO3MOYHO MCHOJB30BaHUE BUJICOMATEPHATIOB), U3yUYE€HHUE MOJENIeH KPUCTAUNINYECKUX PEIIETOK
anmasa, rpadura, QyiepeHa, 03HAKOMJICHHE C TTPOIIECCOM aJCOPOIMU paCTBOPEHHBIX BEIECTB
AKTHBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHUBOra3a, NojyuyeHue, coOupanue, paclio3HaBaHUe U
M3Y4YEHHE CBOMCTB YTJEKUCIIOrO ra3a, IMpOBEJEHHE KAa4eCTBEHHBIX peakUuid Ha KapOoHAT U
CHJIMKAaT-MOHBl W M3y4YEHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJICHME C TMPOIyKIHEH
CUJIMKAaTHOW MPOMBINIJICHHOCTH, PEIIeHHE KCIePUMEHTANBHBIX 3a/lad Mo TeMe «BaxkHeiimue
HEMETAIIJIBl U X COCTUHEHUS.

MeTaJiibl M MX COeITMHEHHS

OO0miass xapakTepUCTUKa XUMHUYECKHUX DIEMEHTOB — METAJJIOB HAa OCHOBAaHMHM UX
nosio>keHus B [lepuonnueckoil cucreme xumMuueckux ainemeHToB J[.M. Menneneesa u ctpoenus
atomoB. CTpoeHue MeTalsioB. MeTauinyeckas CBS3b M METaUIMYecKas KpHCTaIMYecKas
pemérka. OJIeKTPOXUMHUECKUI psfl HanmpsoKeHWH MeTamuioB. Pu3myeckue M XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl MmosyueHust MeTamioB. [IoHsATHE 0 KOPPO3UH METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CriaBsl (CTanib, 4YyTyH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

[lenouynsle MeTasuibl: nosnoxenue B Ilepuonuyeckoil cucreMe XUMUYECKUX AJIEMEHTOB
H.N. MenaeneeBa, CTpOEHHE UX aTOMOB, Hax0AeHUE B npupose. Ouznyeckue U XUMHUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIJIOB U UX COETUHEHUH.



[IlenoyHO3eMENBHBIE METAIBI MAarHUi W KaJlblMi: ToJokeHue B llepmoamyeckoi
cucreme xumudeckux sneMeHtoB [[.M. MeHnneneeBa, CTpoeHHE MX aTOMOB, HAXOXICHHUE B
npupozae. PuU3nyeckue U XMMHYECKHE CBOWCTBA MAarHus M Kajblus. BaxkHeulune coennHeHus
KaIblMs (OKCUI, THIPOKCH, cOn). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

AmomuHui: 1nonoxkeHue B llepuonnueckon cucTeMe XMMHMYECKUX 3JeMeHTOB J[.M.
MenieneeBa, CTpOCHHE aTOMa, HaxoXKJeHUE B mpupojae. Ousznyeckne U XUMHUUYECKUE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia AITFOMUHHUS.

Keneso: mnonoxenne B Ilepuogmueckoil cucTeEME XUMHUYECKHUX dnemMeHToB J[.U.
MenieneeBa, CTpOCHHE aTOMa, HaxoXJeHUe B mpupojae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl U conu xene3a (II) u sxenesza (III), mx cocras, cBoiicTBa U
[OJIyYEHHE.

XHMHYECKUI IKCIEPUMEHT: O3HAKOMJIEHHE ¢ oOpa3liaMd METaJUIOB U CIUIABOB, HX
bu3nyecKUMU  CBOMCTBAMH, HW3Y4YEHHE pE3YyJbTaTOB KOPPO3UH METAIOB  (BO3MOKHO
MCIIOJIb30BaHUE BHI€OMATEPUaIoB), 0COOEHHOCTEN B3aUMOACHCTBUS OKCUIA KAJIbIUs U HATPUSI C
BO/ION (BO3MOKHO HCIOJb30BaHUE BUICOMATEPHUATIOB), UCCIIEIOBAHUE CBOMCTB )KECTKOW BOJBI,
mpolecca TOpPEeHUs >Keje3a B KHUCIOpoAe (BO3MOXHO HCIIONb30BaHHE BHAEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKLUi HA MOHBI (MarHus, KaJbIHs, aTIOMUHUS, IIUHKA,
xenesa (II) mxenesa (111), mequ (11), HaGiroAeHUE ¥ ONTMCAHUE ITPOIIECCOB OKPAIIMBAHUS INTAMECHU
MOHAMHU HATPUS, KaJlUsl U KaJbLKs (BO3MOXKHO HCIIOIb30BaHUE BUICOMATEPHUATIOB), HCCIIEIOBAHUE
aM(pOTEepHBIX  CBOWCTB THAPOKCHAA QIIOMHHHMS W  THUAPOKCHIA I[HMHKA, pElIeHUe
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHelme MeTauibl U UX COSAMHEHUS.

X¥MHUS U OKpYKAKOLIasi cpeaa

BemectBa u MaTepuaibl B MOBCEIHEBHOM KU3HM 4esioBeka. bezonacHoe MCmoab30BaHue
BEIIECTB U XHUMHUUYECKHX peakinuil B ObiTy. [lepBas momomp NpU XUMHUYECKHX OXOTax H
OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYKaroel cpe/ibl (peaesibHast TOMycTuMasi KOHIIEHTPALIHS
BeuiectB (nanee — I1JIK). Ponap XuMuum B pelieHMHM SKOJIOTMUYECKHUX MpodiaeM. XHUMHUYECKUN
AKCIIEPUMEHT: HU3y4eHHe 00pa3lloB MaTepualioB (CTEKJIO, CIUIaBbl METaIOB, IMOJIMMEpHbIE
MaTepuabl).

MexnpeameTHblie CBSI3U

Peanuzarust MeXXnpeMeTHBIX CBSA3EH MPU U3YYEHUH XUMHUH B 9 KJlacce OCyIIeCTBIISETCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX TTOHATHH, TaK U MOHIATHH, SBJISTFOITUXCSI
CHUCTEMHBIMU Il OTAENIbHBIX PEIMETOB €CTECTBEHHOHAYYHOTO IIMKJIA.

OOmue ecTecTBEHHO-HAyUYHBIE TOHSATHUS: HAy4YHbIM (hakT, THUMOTE3a, 3aKOH, TEOpHs,
aHaJIN3, CUHTE3, KJIaccu(ukaius, nepuoIuIHOCTh, HAOMI0IeHNE, SKCTIEPUMEHT, MOICTTUPOBaHNE,
U3MepeHHe, MOJIETh, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOTIOTHS, MaTepHAIIbI.

®dusnka: marepus, aTroM, D3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H3OTOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DJJIEKTPUUECKUN 3apsj, MPOBOAHUKH, MOJYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITNYECKAsl PEIIETKA, CIUTaBbl, (PU3NUECKHUe BEIUYNHBI, TUHUIIBI
U3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, npixanue, 6mocdepa, FKOCUCTEMa, MUHEpATbHBIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpasIbl, TOpPHbIE TMOPOJBL, TOJE3HBIE
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS IMTPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIETO OBPA3OBAHUAA JIMHHOCTHBIE
PE3YJIBTATBI



JIN4YHOCTHBIE Pe3yJIbTAThI

OCBOEHUS TIPOrPaMMBbI OCHOBHOT'O OOIIIETO 00pa30BaHUs JOCTUTAIOTCS B X0JIe O0yUeHUs
XUMUH B IMHCTBE YU4EOHOH U BOCITUTATEIHHOM IEATETHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU
POCCHUICKUMH COIIMOKYJIbTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPUHSATHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaMOpPa3BUTHUS U COLMATN3AIUU O0yUJAIOITIXCA.

JIM4HOCTHBIE PE3YJbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALUNA U PACHIMPEHHUE OMbITa JIEATEIHOCTU Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) nNaTpUOTUYECKOrO BOCIHUTAHUS: IIEHHOCTHOTO OTHOIICHHS K OTEUYECTBEHHOMY
KYJbTYPHOMY, HMCTOPUYECKOMY M HAy4YHOMY HACIEIWIO, MOHMMAaHUS 3HAYCHUS XUMUYECKOU
HAyKH B )KM3HU COBPEMEHHOT'0 OOIECTBA, CIOCOOHOCTH BIIAJETh JOCTOBEPHOM MH(pOopMaluei o
MEPENOBbIX JOCTHXKEHUAX U OTKPBITUSAX MUPOBOM U OTE€UECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTHU
B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

2) TpakIaHCKOTO BOCIUTAHUS: MPEJCTABICHUS O COLMAJIBHBIX HOpPMax W TMpaBUIaxX
MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONM KOMIIETEHTHOCTH B
OOIIECTBEHHO  MOJIE3HOM, Yy4eOHOUCCIIENOBATENbCKOM, TBOPYECKOM H  JAPYrux  BHUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM [EATENBHOCTH MPH BBHIMOJIHEHUU
y4eOHBIX, IIO3HABATEIbHBIX 3a/a4, BBIIOJHEHUH XHUMUYECKUX SKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHUIO M B3aWMOIIOMOILIM B MpOIECCEe ATOU
y4eOHOI J1eATeTbHOCTH, TOTOBHOCTH OLIEHWBATh CBOE MOBE/ICHUE U MOCTYIIKA CBOMX TOBapHINEH
C O3ULIUM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEICTBUM OCTYIIKOB;

3) LIEHHOCTU HAY4YHOTO TMO3HAHHUS: MUPOBO33PEHUYECKHE IMPEACTABICHUS O BELIECTBE U
XUMUYECKOW pEeaKIMi, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAyKU W
COCTABJISIFOLIIME OCHOBY JIJIsl IOHMMAHMS CYIIHOCTH HAYyYHON KapTUHBI MHUPA, MPECTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIbI, B3AUMOCBSI3SIX YEIOBEKa C MPUPOTHOU CPEIOH,
0 POJIM XMMUH B TIO3HAHUHU ATHX 3aKOHOMEPHOCTEH; TT0O3HABATEIIbHBIE MOTHBBI, HAIIPABJIEHHBIC HA
MOJIyYeHUE HOBBIX 3HAHUM MO0 XUMHUHU, HEOOXOAUMBIE JIsl O0BICHEHUS HAOJI01aeMBIX MPOIECCOB
W SBJIEHUHN, TMO3HABaTEIbHOM, WH()POPMAIMOHHOM W YHMTATEIbCKOW KYJIBTYpbI, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEpaTypOM,
JIOCTYTTHBIMU TEXHUYECKUMHU CPEACTBAMHU WH(DOPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpPEC K OOYUEHHIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BEIOODPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIIEM;

4) dbopmupoBaHHs KyIbTYphl 3JI0POBbS: OCO3HAHHE LIEHHOCTH KU3HU, OTBETCTBEHHOTO
OTHOIICHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 )KU3HU, OCO3HAHUE MOCIEICTBUN
U HEMNpUsATHE BPEIHBIX TPUBBIYEK (YHOTpPeOJCHHs] aaKOToisl, HApKOTHUKOB, KypeHHs),
HEOOXOJUMOCTH COOJNIIOJIEHUsI TpaBuUi OE30MaCHOCTH TpU OOpalleHUd C XUMHUYECKUMHU
BEIIIECTBAMHU B OBITY M pEaIbHOM JKU3HH,

5) TpyIOBOTO BOCHUTAHHS: MHTEPEC K MPAKTHYECKOMY M3Y4YCHHIO Mmpodeccuid U Tpyaa
Pa3IMYHOrO poja, YBAXKEHUE K TPYAY U pe3ysbTaraM TPYJIOBOH IEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHWA MO XWMHUHU, OCO3HAHHBIA BBIOOP WHIUBUAYaTHHON
TPACKTOPUU MPOJOJDKEHUST 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K
XUMHH, OOMIECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH, YCHemHONH MpoQeCcCHOHATBHON
NEATeTbHOCTH ¥ Pa3BUTHUSA HEOOXOAWMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCA B
po)eCCHOHAIBHON CPEJIE;

6) PKOJIOTUYECKOTO BOCITUTAHUS: KOJIOTHUECKH IEJIeCO00pa3HOe OTHOIIEHUE K TIPUPOIE
KaK MCTOYHUKY KU3HHU Ha 3eMJIe, OCHOBE €€ CYIeCTBOBAaHMS, IOHUMAaHKE IIEHHOCTH 3/I0POBOTO U



O6e3omacHOTO OOpa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY U
NICUXUYECKOMY 3/J0POBbIO, OCO3HAHHE LIEHHOCTH COOIO/IEHUS MpaBMJl O€30MAaCHOTO TMOBEACHUS
npu paboTe C BEIIEeCTBAMH, a TAK)KE B CHTYalUAX, YTPOXKAIOUIMX 3/I0POBBIO U JKU3HU JIOJCH;
CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJIydaeMble MPU HU3YUYCHUU XUMUH, JUJIS PEIICHUs 3ajad,
CBSI3aHHBIX C OKPYXAIOIIEH NMPUPOAHOM CPENOM, Ui TOBBILICHHUS YPOBHS 3KOJIOTMYECKOMN
KYJIbTYpBI, OCO3HaHUS TINI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM M MyTel MX pelIeHus
IIOCPEACTBOM METOJI0OB XMMMH, FKOJIOIMUECKOTO MBILUIEHUS, YMEHHS PyKOBOJICTBOBATHCS UM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM U COLIUAJIBHON IIPAKTHUKE.

METANPE/IMETHBIE PE3YJIbTATbBI

B cocraBe MmerampeaMETHBIX PE3yJIbTAaTOB BBLACISAIOT 3HAUUMBIC A (OPMHPOBAHUS
MHUPOBO33PEHUST OOIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HaKT, cucrema,
MIPOLIECC, SKCIEPUMEHT U JIPYToe.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (POPMUPOBATH MPE/ICTABICHHUE O
LEJIOCTHOW HAayYyHOM KapTHMHE MHpa, U yHHBEpCalbHble Yy4eOHbIe NEHCTBUS (II03HABATEIbHbIE,
KOMMYHHKATHBHbIC, PEryJISTHBHBIC), KOTOpPbIe OOecneyuBaoT (POPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY  IUJIAHUPOBAaHUIO U OCYIIECTBICHHIO  Y4eOHOW  JESTeNbHOCTH.
Ilo3naBaTe/1bHBbIC YHHBepCaIbHbIE Y4eOHbIe 1eHCTBUS

Ba3oBble Jiornueckue AeicTBHA:

YMEHHUSl HCIOJIb30BaTh MNPUEMBI JIOTMYECKOIO MBIIUICHUS IIPU OCBOCHUM 3HAHWIL:
PacKpbIBAaTh CMBICII XUMUYECKUX MOHITHH (BBIICNIATH UX XapaKTEpHbIE IPU3HAKHU, YCTAHABINBATh
B3aMMOCBS3b C APYTUMHU TOHSTHSMH), HUCIIOJIB30BATh TOHSATHUS Ui OOBSICHEHUS OTAEIbHBIX
(bakToB U SABJICHUI, BHIOMPATh OCHOBAHMSI U KPUTEPUHU IS KTacCU(DUKAIIMY XUMUYECKUX BEIIECTB
U XUMUYCCKUX PEAKIMi, yCTaHABIMBATh MPUIMHHO-CIICJCTBCHHBIC CBSI3U MEXIYy OOBEKTaMHU
W3Yy4YeHUs, CTPOUTH JIOTUUECKHE PACCYXICHHS (MHIAYKTHBHBIC, NEAYyKTHUBHBIC, MO0 AHAJIOTHUH),
JIeJIaTh BbIBOJIbI U 3aKJIIOUEHUS;

YMEHUE MPUMEHSTH B MPOIECCe MO3HAHUS MOHATHUS (IIPEAMETHBIE U METANpeMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMHH, NPeoOpa3oBbIBATH LIMPOKO
MpUMEHSEMbIE B XUMUU MOJICIIbHBIC MPECTABICHUS — XUMHUUYECKHHN 3HAK (CHMBOJI DJIEMEHTA),
XuMuueckass ¢GopMysia M ypaBHEHUE XHUMHYECKOM peakluu — TMpU pelIeHuu ydeOHo-
MO3HABATENIBHBIX 3a/lad, C YyYETOM OTUX MOJEIBHBIX TMPEJICTABICHUN BBIIBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMUYECKUX PEaKIMi, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUUYWHHO-CJICICTBEHHBIC CBSI3U U
MIPOTUBOPEYUS B U3YUaEMBbIX MPOIIECCaX U SBICHUSIX.

basoBbie ucciieqoBaTe/bCKie ACHCTBUSA:

YMEHHUE HUCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHl B KAU€CTBE MHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI ig (OPMUPOBAHUSA THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYK/ICHHII;

MpHOOpeTeHNe OMbITa MO IJIAHHUPOBAHHUIO, OPTaHU3alMH U MPOBEACHUIO YUEHUUYECKUX
HKCIEPUMEHTOB, YMEHHE HA0II0aTh 3a X0JIOM IPOLIECcCca, CAMOCTOATEIBHO MPOTHO3UPOBATh €ro
pe3ynbTat, (HopMyIUpoBaTh OOOOIICHHWS W BBIBOJBI MO pe3yibTaTaM IPOBEIEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHE BbIOUPaTh, aHAIM3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMYHbBIX BUIOB
U (opM IpeacTaBieHUs, TOTyYaeMyI0 U3 pa3HbIX HCTOUYHUKOB (Hay4YHONOIYJIIpHAs JUTepaTypa
XUMHYECKOT'0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

yMEHHE IPUMEHSTH Pa3INYHbIE METOABI U 3aIIPOCHI IIPH MOMCKE U 0TOOpe MHPOPMAIUH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOJMUMBIX JIJISl BBINOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4



OTpeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B O0JACTH HCIOJIB30BaHUS HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTH, OBIaJCHUE KYJIbTYpOH aKTHUBHOTO MCIOJIb30BAHMS PA3IMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBHYIO (opMy mpeacTaBIecHUS
uH(pOpMALlMKM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ll HECIOXKHBIMU CXEMaMH, IuarpaMMamu,
Opyrumu GpopmamMu rpaduky U 1X KOMOUHALIUSAMU;

YMEHHUE HCIOJBb30BaTh M AHAIM3UPOBATh B Ipolecce yueOHON M HMCCIeq0BaTENbCKOM
JESTEIILHOCTH HH(POPMAIINIO O BIUSHUU IPOMBIIUICHHOCTH, CETbCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYKaIoLIeH MPUPOAHOMN CPEIbl.

KoMMyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHME 3a/aBaTh BONPOCHl (B XoAe Juajora MU (WIM) AUCKYCCUH) IO CYLIECTBY
oOcyxmaemMoii Tembl, (OPMYIHPOBATH CBOM MPEAJOKEHUS OTHOCUTEIBHO BBITOJIHEHUS
peJI0KEHHON 3a1a4H;

NpUOOpeTeHUEe  OMbITa MpPe3eHTAllMM  PEe3yJbTaTOB  BBIIOJHEHUS  XUMHYECKOIO
JKCIepuMeHTa (J1abopaTOPHOrO OMBITa, JIAOOpaTOpHOW pPabOTHl MO HUCCIIEJOBAHUIO CBOWCTB
BEIIECTB, y4eOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOW CO  CBEPCTHHKAMHU  TO3HABATEIbHOW U
MCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE YyuéTa
Oo0LIMX MHTEPECOB W COIJIacOBaHMs MO3UIUN (0OCYXIeHUS, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JCWCTBUIA, ONpeeTIeHIe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IPYTHE);

PerysisiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHE CAMOCTOSTETILHO OINpPENesaTh LENH AeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M MPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIBHOCTh, BHIOMpATH
HanOosee 3P PeKTHBHBIE CIIOCOOBI pelIeH s y4eOHBIX U MO3HABATEIBHBIX 32,124, CAMOCTOSITEIIHHO
COCTaBJIATh WJIK KOPPEKTUPOBATH MPEIIOKEHHBIA AJITOPUTM JICUCTBUI MTPY BBITIOJIHEHUY 33 TaHHUI
C y4€TOM TOJIy4EHHUsI HOBBIX 3HAHUH 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OILICHUBAaTh COOTBETCTBHUE MOJIYYEHHOI'O Pe3yJIbTaTa 3asBJICHHOM LI€JIH, YMEHHE MCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, TIPEAJIaraeMbIe B YCIIOBUU 3a/IaHUM.

MNPEIMETHBIE PE3YJbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO O0OS3aTENILHOTO COJIEp)KaHUs,
YCTAaHOBJIEHHOIO JaHHOM (QenepaibHOl pabodeil mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
0o0ydJaronuMucs Hay4dHble 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBUM, crienuduueckue s
npeaIMeTHOW o0nacTu «XUMHS», BUIBI ACSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMSI, €ro
MHTEPIIPETAINU, TPEOOPA3OBAHUIO U IPUMEHEHHIO B PAa3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlHIX.
K xoHniry oOydeHnus B 8 kiacce MpeAMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHSTHIA: aTOM, MOJEKYJa, XUMUYECKHM
3JIEMEHT, NPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMECh (OAHOPOAHAs U HEOAHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsl M MOJIEKYJspHas macca, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBas JIOJiI XUMHUYECKOTO DJIEMEHTa B COCIMHEHUHU, MOISPHBIA 00BEM,
OKCHU/I, KUCJIO0Ta, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIbHOCTh, CTETIEHb OKUCIIECHUS, XMMUYECKas
peakiusi, Kiaccu(UKaMs PEeakiuil: peaklud COCTUHEHHS, PEaKIUU Pa3lIoKEHUS, PEaKIHH
3aMeIleHus], PEaKIui 0OMEHa, SK30- U SHAOTEPMHUUYECKUE PEaKIIUHU, TeII0BOM d(h(eKT peakium,
SIPO aToMa, JJIEKTPOHHBIN CIION aToMma, aTOMHasi OpOUTalb, paJlyC aToMa, XUMUYECKasl CBSI3b,
MOJISIPHASsT U HETOJISIpHAsE KOBAJICHTHAsI CBSI3b, MOHHAs CBS3b, MOH, KaTHUOH, aHWOH, PacTBOD,
MaccoBast 10Jisl BellecTBa (IPOLEeHTHAs! KOHIIEHTpAI|s) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHX TIOHSITHH W TPUMEHSATH OTH
MOHSTHUS TPU ONMUCAHWUU BEIECTB U WX MPEBPAIEHUI; UCIIOIb30BaTh XUMUUYECKYI0 CHMBOJIHKY



JUIsL  COCTaBlieHUS (OpPMYJ BEIIECTB M YypaBHEHUH XUMHUYECKHX PpEaKlHii; ONpeaensiTh
BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTETICHb OKUCIICHUS 3JIEMEHTOB B
OMHAPHBIX COCUHEHUSX, MPUHAITICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCIMHEHHH 10
dbopmynaM, BUI XUMUYECKOH CBsI3U (KOBAJICHTHASI U MOHHAs) B HEOPTaHMYECKUX COCAMHEHUSX;

packpsiBaTh cMbica llepuogmueckoro 3akona J[.M. MenpeneeBa: JEMOHCTPUPOBATH
IOHMMAHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B
[Tepuoanueckoil cucTeMe, 3aKOHOB COXpPAHEHMsI MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOTaipo;

ONMHKCBHIBATh MW XapakTepu3oBarh TaOnmuuHyto ¢opmy [lepuoanyeckoir cucTEMBbI
XUMHUYECKHX JJIEMEHTOB: pa3jinyarh MOHATHS «TJaBHas moArpymnna (A-rpymmna)y U «rnoOoyHas
noarpynna (b-rpynma)», manbie u Oonbline MEpUOBI, COOTHOCHTH O0003HAUYEHUS, KOTOPHIC
umerorcs B Tabnune «llepuonnueckas cucrema xumuueckux snemeHToB J.M. MennaeneeBay c
YHUCIIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U 3apsi Aapa,
oO11ee YUCIIo 3JIEKTPOHOB U PACIPEIEICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKUE
peakiuu (10 YUCIYy M COCTaBY YYacTBYIOIIUX B PEAKIMHU BEIIECTB, MO TEIIOBOMY 3D (deKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIHME XMMHUYECKHE CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPIK/1asl ONIMUCAHKUE TPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKHUX
pEaKI;

MIPOTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBUCHUMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH TPOTEKAaHUS XMUMHYECKUX IPEBPAILCHUN B PAa3JIMUHBIX YCIOBUSX; BBIUYUCIATH
OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XMMUYECKOTO
3JIeMEHTa 10 GOopMyJie COETUHEHHS], MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKON PEAKIINH;

IIPUMEHITh OCHOBHBIE OIEpallMd MBICIUTEIBHON JAEATEIbHOCTH — aHajJUu3 M CHHTES,

CpaBHEHUE, 00001IcHHE, CHCTEMAaTHU3alHIO, KJIACCHU(UKAIIHIO, BBISBIICHUE
HpI/IqI/IHHOCJ'Ie)ICTBCHHBIX CB$[3€I>1 — HJIA I/I3y‘~IeHI/I$I CBOI\/JICTB BCIICCTB U XUMHUYCCKUX peaKHHfI,
€CTECTBCHHO-HAY4YHBIC METOJbI TO3HAHUS — HAOIOJICHUEe, H3MEpPEHUE, MOJCIMPOBAaHUE,

HKCIIEPUMEHT (peaibHbIN U MBICIICHHBIN);

ClleZIOBaTh TpaBWJIaM  TIOJH30BAHUS XHMHYECKOW TMOCyAod ¥  1abopaTOpHBIM
000py/I0BaHKEM, a TAKKE TPAaBUIIaM 0OpaIeHHs C BEIECTBAMHU B COOTBETCTBUH C HHCTPYKIHSIMU
[0 BHINMOJIHEHUIO JA0OPATOPHBIX XHWMHYECKHX OIBITOB IO TIONYYEHHUIO M COOMpPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOJAa U KUCIOPO/Ia), TPUTOTOBICHHUIO PACTBOPOB C ONpeeNEHHON
MaccoBOW Jl0Jiell pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATb M MPOBOJUTH XMMHUYECKHE
HKCHEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIENOYEH M KUCIOT C MOMOUIbI0 MHIUKATOPOB
(;maxmyc, GpeHondranenH, METHIIOPAHXK U IpyTHe).

K xoHiy oOyuenus B 9 kjacce MpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAIOLINXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX TOHSATHHA: XMMHUYECKUH DJIEMEHT, aTOM,
MOJIeKyJla, HMOH, KaTHOH, aHHUOH, IPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, CTENEeHb OKHCICHMs, XWMHYECKas peakius, XHUMHUYecKas CBs3b,
TETUIOBOM PQEKT peakiu, MOJb, MOJISIPHBII 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
AIIEKTPOJIUTHYECKAsT JUCCOLMALUS, PEAKUUHd HOHHOTO OOMEHa, KaTajau3aTop, XHMHUYECKOe
paBHOBecHe, 00paTUMBbIEC U HEOOPATUMBIE PEAKIINHT, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCIIUTENIb, BOCCTAHOBHUTENb, OKHCICHHE W BOCCTAHOBJIEHHE, aJUIOTPONHsA, aM(OTEPHOCTH,
XUMHYeCKast CBs3b (KOBAJICHTHAs, HWOHHAs, METAUIMYECKas), KpPHUCTaUTMYecKas pemeTka,
KOppPO3HsST METaJUIOB, CIUIABBI, CKOPOCTh XHWMHYECKOW pEaKIHW, TPEeNeNTbHO OIMyCTUMAast



koH1eHTpanus [1JIK BemecTsa; HILUTFOCTPpUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUUYECKUX MTOHATHI
Y IPUMEHSATHITU MOHATHUS TP OMKMCAHUU BEIIECTB U UX MPEBPAIlCHHIA;

MCIOJIb30BaTh XUMHUYECKYIO0 CHMBOJIUKY JIJIsl COCTaBJICHHs (POPMYJT BEIIECTB U YPAaBHCHHIA
XUMHYECKHUX PEAKIUK;

OMPEIEATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B COCTMHEHUSX
pPa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K OIMPEACIIEHHOMY KJACCy COEIWHEHUM I10
dbopMyIiaM, BHJI XUMUYECKON CBSI3H (KOBAJICHTHAS, MOHHASI, METAJUTMUECKAsl) B HEOPTaHHUUECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOW (opmyre, xapakTep cCpelbl B BOIHBIX PacTBOpPAx
HEOPraHWYECKUX COCAMHEHUM, THI KPUCTAUIMYECKOW PEMETKH KOHKPETHOrO BEILECTBA;
packpsiBaTh cMbica llepuoamueckoro 3akona /.M. MenaeneeBa u JAEMOHCTPUPOBATH €r0
MOHMMAHUE: OIMCHIBATH M XapaKTepU30BaTh TaOnmmuHyro ¢opmy Ileprogndeckoil crcTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3iinyarh MOHATUS «IJIaBHas MOArpymnna (A-rpymnmna)» U «mnobodHas
noarpynna (b-rpymnma)», manbsie u Oosblline MEpUOJbI, COOTHOCUTH O0O3HAYEHUS, KOTOpBIE
UMEIOTCS B TEPUOJUYECKON Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps/l s/ipa, 00IIee YUCII0 JIEKTPOHOB U pacIipe/ie]IeHHe UX Mo
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIEMEHTOB U
UX COCIMHEHHMM B IpeAesiax MajlblX NEPUOJIOB U TJIABHBIX MOJArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKUE
peakiuu (110 YUCIY U COCTABY YYacTBYIOLIUX B PEAKIIMH BEIECTB, IO TEIJI0BOMY 3 dexTy, mo
M3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) O0IIKE U crieNu(UIECKUE XUMUYECKIE CBOMCTBA MPOCTHIX
Y CJIOKHBIX BEIIECTB, MOJITBEPXKAasi ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUHN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

COCTaBJIATh YPAaBHEHUS SJIEKTPOJUTHYECKOM IHUCCOLMALMU KHCIIOT, LIECJIOYEH U COJIEH,
MOJIHBIC W COKPAIICHHBIC YpaBHEHUS PEAaKIMii HWOHHOTO OOMEHA, ypaBHEHUS pPEakIui,
MOATBEPKAIOMIUX CYIIECTBOBAHWE TEHETUYECKOW CBS3M MEXKIY BEIIECTBAMH Pa3TUYHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCJIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKIMM TMOCPEICTBOM
COCTaBJICHHUSI JJIEKTPOHHOTO OajaHca JTHUX peakIui; MPOrHO3UPOBATh CBOWMCTBA BEIUIECTB B
3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT0 AJIeMEHTa o (popMyJsie COeIMHEHUS, MACCOBYIO JIOJO BEIIIECTBA B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKIIny;

coOnrofaTh MpaBWJa TOJb30BAaHUS  XMMUYECKOW TOCyIod U J1abOpaTopHBIM
o0opysoBaHKEM, a TaKXKe MpaBuia 0OpaIleHNs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMU
MO BBIMOJHEHUIO Ja0OpAaTOPHBIX XMMHMUYECKHX OMNBITOB MO TMOJYYEHHIO U COOUpaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKLUU, MOATBEPKIAIOIINE KAUYECTBEHHBIM COCTaB PA3JMUYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpoMuI-, UOAMI-, KapOoHaT-, (ocdar-, cuamkar-,
cynb(dar-, TUIAPOKCHUI-MUOHBI, KATHOHBI aMMOHHSI ¥ HMOHBI HW3YYCHHBIX  METaJlIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHATh OCHOBHBIC OIEPAIMA MBICIUTEILHON NEATeTbHOCTH — aHallu3 W CHHTE3,
cpaBHEHHE, 0000IIEHNE, CHCTEMAaTH3alINIO0, BBISIBJICHUE TPHUYUHHO-CIICACTBEHHBIX CBSI3EU — IS
M3Y4YEHUs CBOMCTB BEIIECTB M XUMHYECKUX PEAKITUH, ECTECTBEHHOHAYYHBIC METObI TIO3HAHUS —
Ha0JII0/IeHNe, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peaibHbId U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHE

8 knacc

Ne HaumenoBanue pasnenos u | Komnuecr | Copepxanue OcHOBHBIE BH[IBI

n/m | TeM y4eOHOTo mpeaMeTa BO 4YacoB | 0Oy4eHus JESTEITbHOCTH

o0yJaronmxcs

Pa3jnen 1. IlepBoHauyajibHbIe 28
XHMHYeCKHe MOHATHS

11 | Xumus — BakHasi 00J1acTh 6 [Ipeamer xumuu. | PackpeiBath
€CTeCTBO3HAHUS " Ponb XuMuu B )KU3HU | CMBICI
NPaKTHYECKO YeloBeKa. XUMHS B | H3y4aeMbIX
NesITeJIbHOCTH YeJI0BeKa cucreMe Hayk. Tena | MOHATHIA.

U BELICCTBA.
dusnueckue
CBOMCTBA BELIECTB.
ArperatHoe
COCTOSIHHE BELIECTB.

[TonsTue o meromax
MO3HAHUS B XUMHH.
Yuctele BellecTBa U
CMECH. CrniocoOsr
pa3aeneHus CMecei.
XUMUYECKUI
SKCIEPUMEHT:
JlemoHcTpanuu:
3HaKOMCTBO c
XUMHUUYECKON

MOCy A0, c
npaBuiiaMu paboTHI B
nabopaTopuu u
npueMamMu
oOpareHus c
1a00paTOpHBIM
000py/10BaHUEM.
dusnyeckue
CBOMCTBa 00pa3loB
HEOPTraHUYECKUX
BEILIECTB — METAJIOB
u HEMETAJIOB.
Crnioco0sl
paszueneHus cMeceu
(¢punbTpoBanue,
BHITIAPUBAHUE,
JUCTUIUISIIINS,
xpomarorpagus).
JlaGoparopHble
onbIThl: M3yuenue u
OTICaHUe
¢buzneckux
CBOMCTB  00pa3ioB
HEOPraHUYECKUX

BemiecTB. M3ydeHue

PackpsiBath poiib
XUMUU B IPUPOJIE
" JKH3HU
YeJI0BEKa, ee
CBSI3b C JIPYTHMH
HayKaMH.
Paznuuats
YHCThIC BEIICCTBA
H CMecH;
OJIHOPOJIHBIE U
HEOHOPO/IHBIC
cMmecH. Paznmmyats
buznmveckue U
XUMUYCCKHE
SIBJICHUA.
CnenoBarb
anropuTMam
HCIOJIL30BaHUS
AKCIEPUMEHTAIIb
HBIX METOJOB —
HAOMIONEHUS U
IKCIIEPUMEHTA.
HaoOmronats u
OIINCHLIBATh
00BEKTHI
MIPOBEACHUHT
JEMOHCTPALMM U
1a00paTOPHBIX
OIIEITOB o
H3YUYEHUIO
buznyecKux
CBOMCTB BEIIECTB,
CII0CO00B
pasneneHus
CMecell BEIlEeCTB.
[IpoBonuTh
XUMHYECKUI
IKCTIIEPUMEHT TIPH
pazzieneHun
cMmeceit

npu

(Ha




Croco0oB
pazdeneHus cmeceu
(c MIOMOIIIbIO
MarHuTa).
[IpakTueckue
paboTHI: No 1.
[IpaBuna pabotbl B
nabopaTopuu u
npuéMbl 0OpaIIeHUs
c 1a00paTOPHBIM
obopynoBanueM. Ne
2. Pa3nenenue
cMmecelt (Ha mpumepe
OUYUCTKHU
IIOBapEHHO COMN)

MIPUMEPE OYUCTKH
MOBAPEHHOM
COJIN) B
XOJIEMPAaKTHYECKO
i pabGorer Ne 2.
Cnenosath
npaBuamM
MOJIb30BAHUS
XUMHYECKOU
MoCy 01 u
1a00paTOpPHBIM
o0opyI0BaHUEM,
a TaKxe
paBUJiaM
oOpareHust c
XUMHYECKUMHU
BEIIECTBAMH B
COOTBETCTBUU C
WHCTPYKLHUEH IpU
BBITIOJTHCHUH
MPaKTUYECKOU
paborer  Ne 1.
BricTpanBars
pa3BEPHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C

OIOpoH Ha
uHPOPMALIHIO U3
yueOHUKa u
CIIPaBOYHBIX
MaTepuasos,
IrPaMOTHO
UCIOJIb30BAaTh
M3Yy4YEHHBIN
MMOHSITUINHBIN
anmapaT  Kypca
XUMHH
1.2 BemectBa W XHMHYECKHE 22 ATOMBI ¥ MOJIEKYJIBL. | OnipenensThb
peakuuu XuMHYecKue MpPU3HAKU
aneMeHThl. CHMBOJIBI | XHMHUYECKUX
XUMHYECKHX peaxiui,
9JIEMEHTOB. YCIIOBUS 1704
[IpocTeie U CIOKHBIE | MPOTEKAHUS.
BemectBa. AToMHO- | OOBACHSTE
MOJIEKYJISIPHOE CYILIHOCTh
YYEHHE. busznyeckux "
Xumugeckas XUMHYECKHUX
dhopmyna. SIBJICHUH C TOYKH
BanentHocTh 3peHusi aTOMHO-
ATOMOB XHMHUYECKHX | MOJIEKYJISIPHOTO
3JE€MEHTOB.  3aKOH | YUEHHS.
TTOCTOSTHCTBA Knaccudumupona




cocTaBa
OTHOCHUTENLHAS
aToMHas
OTHOCHTENLHAS
MOJICKYJISIpHAS

Macca.

BCIICCTB.

macca.

MaccoBas

A0  XUMHYCCKOI'O

JJIEMEHTa
COCIMHEHUU.
KommuectBo
BCIICCTBA.
Monsipuast
BzanMocBs3b
KOJIMYECTBA,

B

Moub.
Macca.

MacCChbI

u quciia

CTPYKTYPHBIX
€M HHIL
Pacuérnr
bopmynam
XHUMHYECKHUX
COCTUHEHUN.
duznueckue
XHUMHYECKHE
SIBJICHHUSL.
XumMuueckas
peakius 51
MIPU3HAKH.

BCIICCTBA.

Io

eé

3akoH

COXpAaHEHUS MaccChl

BELIECTB.
XuMHYecKHe
YpaBHEHUS.
Knaccudukarms
XUMHYECKUX
peakuuii
(coemuHeHws,
pasloxKeHusl,
3aMelIeHMs,
oOMmeHa).
XUMHYECKUA
AKCTIEPUMEHT:
JeMoHcTpauuu:
dusnveckue

CBOICTBa 0Opa3IOB

HCOPTraHNYCCKUX

BCIICCTB — MCTAJIJIOB
n HEMCTAJIIOB.

OO6pa3ibl
KOJIMYECTBOM
MOJTb.

BCIICCTB

1

duznueckue

sBJIeHUs (TUIaBlIeHUE
BOCKa, TasHUE JIbJIA,
pacTupaHue caxapa B

Th  XUMHUYECKHUE
peakmumn (o
YUCIIYy U COCTaBy
pearupymomux Hu
00pa3yroImuxCcs
BEILIECTB).
CocTaBisiTh
hopMyIIBI
OMHAPHBIX
BEIECTB o
BAJICHTHOCTH  H
OTpeesaTh
BaJICHTHOCTh
dhopmynam
BCIICCTB.
PaccraBnsars
KOX(QPHUIHEHTHI B
YPaBHEHHUSX
XUMHUYECKHUX
peaKkuuid.
Hao0nronare u
OIUCHIBATh
00BEKTHI
MIPOBEJICHUU
JIEMOHCTpallMi U
n1a00paTOPHBIX
OIIBITOB.
[IpoBoauTH
BBIYHCIICHHS
dhopmynam
XUMHYECKUX
COCTMHCHUI u
YpaBHEHUSM
XUMHYECKUX
peaKuui.
[IpumeHnATH
€CTEeCTBECHHO-
HAyYHBIC METOJIbI
no3HaHus (B TOM
YHCIIe
HaOII0IEHNE,
MOJICIIUPOBAHUE,
OKCIIEPUMEHT U
OCHOBHEIE
oTeparuu
MBICIINTETbHOM
JEATEIIbHOCTH
(cpaBHeHue,
KJTacCU(pUKaIIs)
BricTpauBath
pa3BEPHYTHIE
MMUCbMEHHBIE  H

1o

npu

10




CTYIIKE, KWIICHUE H
KOHJICHCAIIUSI BOJIBI).
XUMUYECKUe
sBieHUs  (TopeHue
CBEYH,
IPOKaJTUBaHUE
MEIHOW IPOBOJIOKH,
B3aUMOJICHCTBUE
COIbl WIM Mella ¢
COJITHOW KHCIJIOTOM).
HaGmonenue
PU3HAKOB
MPOTEKAHUSIXUMUIEC
KHUX peakuui
(paznoxenue
caxapa,
B3aMMO/ICHICTBUE
CEpHOM KHCIOTBI C
XJopuaoM  Oapws,
MOJIyYeHUE "
pas3ioxeHue
THAPOKCHIA  MEIu
(I) npu HarpeBaHuu,
B3aMMO/ICICTBUE
JKelle3a ¢ pacTBOPOM
comu wmexu  (II).
OnbITHI,
WJUTIOCTPUPYIOLITNE
3aKOH  COXpaHEHHS
MaccChl.
JlaGopaTopHsble
oneITel:  Co3manue
MOJEIIEH  MOJIEKYII
(ImapocTep>KHEBBIX).
Onucanue
(dbuznyecKkux
CBOMCTB  00pa3IoB
HEOPTraHUYECKUX
BEIIECTB — METAIJIOB
" HEMETAJIOB.
Habmonenue
(dbuzmgeckux
(nnaBneHWEe  BOCKa,
TasHWE JIbIa) W
XUMHYECKHIX
(ropenue CBeYH,
MIPOKAIMBaHUE
MEIHON TPOBOJIOKH)
SIBIICHUU.
Ha0mroneune n
OTHCaHNe
MIPU3HAKOB

YCTHBIE OTBETHI C
Omnopou Ha
uHPOpPMALIUIO U3
y4eOHHKA u
CIIPaBOYHBIX
MaTepuasos,
rPaMOTHO
UCIIOJIb30BATh
M3Y4YEHHBIN
MTOHATUHHBIN
anmapar  Kypca
XUMHH




MPOTEKAHUS
XUMHUYECKHUX
peakuuin pa3HbIX
THIIOB. Berunciaenus:
OTHOCHUTEIBHOU
MOJIEKYJIIPHOU
MacChl BCIIECTB,
MOJIIDHOM ~ Macchl,
MacChl BCIIECTB,
MacChl ¥ KOJIMYECTBA
BEIIEeCTBA, MacCCOBOM
JOIM XHUMHYECKOTO

JJIEMEHTA o

dhopmyre
COCMHEHUS; o
ypaBHEHUSM
XUMHAYECKHX
peaKuuii:
KOJIMYECTBA, MAaCChI
BEIIIECTBA o
U3BECTHOMY
KOJIMYECTBY, Macce
peareHToB W
IPOJYKTOB PEAKINUU

Paznen 2. Baxueiimue 41

npeacTaBuTeIH

HEOPraHMuYeCcKUX BellecTB

2.1 Bozayx. Kuciopoa. Ilonsitue 8 Bosnyx — cmech | MUcnons3oBath

00 oxcuaax ra3os. CocTaB | XMMHYECKYIO
Bo3ayxa. Kucnopon | cumMBosuky s
— AJIEMEHT U MPOCTOE | COCTABICHUS
BELIECTBO. ¢dbopMmyI BelecTs,
Haxoxnenne MOJIEKYJISIPHBIX
KHCIIOpOo/a B | ypaBHEHUH
pHUpo/Ie, XHUMHAYECKUX
¢buznyeckue U | peakuui c
XUMHYECKHE ydacTHeM
CBOWCTBa (peakUuu | KUCIOPOJA.
roperus). Oxcuabl. | XapakTepu3oBaTh
[Tpumenenue (onmchIBaTh)
KHCIIOpO/Ia. COCTaB BO3/yXa,
Crioco6b1 ¢usnueckue
MTOJTyYSHHS XUMHAYECKHE
KHCII0pOaa B | CBOIiCcTBa
nabopaTopuu U | KUCJIOpO/a,
MPOMBIIIIEHHOCTH. | CIIOCOOBI ero
Kpyrosopot [IOJIy4YEHHUS,
KHCIIOpOaa B | IpUMEHEHHE |
npupone. O30H — | 3HaueHHe B
JJIOTPOIHAS IPUPOJIE U KHU3HU
MoauUKaITIS JeJoBeKa.
KHUCJIOPOJa. CpaBHHBaTh




ekt

TennoBon
XUMHUYECKON
peakium,
TEPMOXUMHYECKUE
ypaBHEHUS,  DIK30U
SHIOTEPMHUUYECKHUE
peakuuu. TorumBo:
yroib W  METaH.
3arpsi3HeHue
BO3/lyXd, YCHIICHHUE
MapHUKOBOTO
ahdexra,
paspylieHue
030HOBOT'O
XUMUYECKU I
SKCHEPUMEHT:
JeMoHcTpanuu:
KauecTBennoe
onpeeIeHue
coJiepKaHus
KHCIIOpOJa B
Bo3nyxe [lomyuenue,
cobupanue,
pacro3HaBaHUEH
U3yUEHUE  CBOMCTB
KHCIJIOPOJA.
HaOmronenue
B3aWMO/JICVCTBHUS
BEIECTB c
KHCJIOPOJIOM "
YCIIOBHS
BO3HUKHOBEHUS] U
MpeKpaIieHus
ropenus (moxkapa).
JIaGopaTopHbIii
OTIBIT:
O3HakomieHne c
oOpasiamMu OKCHJIOB
U ONHCaHue  HX
CBOJCTB.
IIpaxTueckas
pabora: Ne 3.
[Tonyuenue 5
cobupanue
KHUCJIOPO/a,
H3y4YCHUE
CBOJCTB.
Brruncienus:
MOJIEKYJIIPHOM
MacChl KHCJIOpOJia |
030Ha Ha OCHOBAaHUHU
aTOMHOM MaccChl

CJIO04.

€ro

peaKiuu ropeHus
U MEUIEHHOTO
OKUCJICHUS.
OOBACHATD
CYIITHOCTh
HKOJIOTHYECKUX
npobiem,
CBSI3aHHBIX c
3arpsi3HEHUEM
BO3/IyXa.
CnenoBatb
paBUiaM
6e30macHoi
paboThl B
nabopaTopuu Mpu
UCIOJIb30BaHUU
XUMHUYECKOH
TOCYIbI u
o0opymoBaHusi, a
TaK)Ke TpaBHIIaM
oOparnieHus C
TOPIOYHMH
BEIIECTBAMH.
IInanupoBate u
OCYIIECTBIATh Ha
MIPAKTUKE
XUMHYECKHE
IKCIIEPUMECHTHI,
MIPOBOANTH
HaOJIIOIeHYS,
JeNnaTh  BBIBOJBI
o pe3yJibTaTaM
IKCIIEPUMEHTA
IpU  TIPOBEJICHUU
1a00paTOPHBIX
OTIBITOB "
[IPaKTUYECKOU
paboTHI.
Brruucnars
KOJIMYECTBO
BEIIECTBA, 00BEM
rasa o
bopmynam.
VYyactBoBaTh B
COBMECTHOM
pabote B rpymre.
BeicTpauBats
pa3BEPHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
Onopou Ha
uH(popMaLIMI0 U3




XMMHYECKOIO y4eOHHKa "
3JIEMEHTa; CHPaBOYHBIX
KOJIMYECTBA, MAacChl | MaTEPHUAJIOB,
BelIeCcTBa 10 | TPaMOTHO
YpaBHEHUSM HCII0JIb30BaTh
XUMHYECKHX M3YYCHHbIN
peakuuii MMOHATUHHBIN
anmapatr  Kypca
XUMHH
2.2 Bonopon. IounsTHe 0 12 Bonmopon — anement | PackpreiBathb
KHCJO0TAaX U COJISIX Y MPOCTOE BEIIECTBO. | CMBICI

Haxoxnenue M3y4aeMbIX
BOAOpOJA B | ITIOHATHI u
npupose, OPUMEHSTh  3TH
(busnueckue U | TIOHSTHS npu
XUMHYECKHE OIMHMCaHUU
CBOMCTBA, CBOMCTB BEIISCTB
IpUMEHEHUE, u ux
CHOCOObI [IPEBPALLICHUH.
MOJTyYEHUSI. XapakTepu3oBartb
Kucnoret u comnm. | (OnuchIBaTH)
Monsipablli = 00bEM | pU3HYECKHEe U
razoB. Pacuérel Mo | XumMuyeckue
XUMHYECKUM CBOMCTBa
YPaBHEHUSM. BOJIOpO/IA,
XUMHYECKUA CIIOCOOBI €ro
SKCTIEPUMEHT: MOy YEHUS,
JlemoHcTpanuu: MIPUMEHEHHUE.
[Tonyuenue, Cobupathb
cobupanue u | mpubop e
pacro3HaBaHue MOJTyYeHUS
BOAOPO/A. BOJIOpOJA.
Bzaumopeiictere Hcnonp3oBarh
BOJOPO/Ia C OKCHJIOM | XUMHUUYECKYIO
MeIu (II). | cumBoONMIKYy — Anst
JlaGopaTopHbIit COCTAaBJICHHS
OTIBIT: (dbopMyI1 BEIeCTB,
B3aumoneiictBue MOJICKYJISIPHBIX
KHCIIOT C | ypaBHEHUI
MeTaJIaMHu. XUMHYECKHX
IIpaxTrueckas peakuui c
pabora: Ne 4. | yyactueM
[Tonyuenue U | BOOOpOJa.
cobupanue Brraucnsats
BOJIOpOJa, U3YUYEHHE | MOJIIPHYIO Maccy
ero CBOJCTB. | BEIIECTB;
Brruncnenus: KOJIMYECTBO
00BEMa, KOJIMYECTBA | BElIeCTBa, 00BEM
BellleCTBa ra3a IO | rasa, Maccy
ero W3BECTHOMY | BEIIECTBA;
KOJIMYECTBY [IpoBoauTh
BeIIeCTBa WIN | pacu€Thl o




00BéMy;  00BEMOB
razoB M0 YPaBHEHHIO
peaki Ha OCHOBE
3aKOHA  OOBEMHBIX
OTHOIIICHUI T'a30B

YpaBHEHHSIM
XUMHYECKUX
peaKkuuii:
KOJIMYECTBA,
00bEMa, Macchl
BEIIIECTBA 1o
HU3BECTHOMY
KOJIMYECTRY,
00BEMyY,  Macce
peareHTOB WU
MIPOTYKTOB
peaxIuu.
CnenoBarb
IpaBHJIaM
Oe30mmacHoi
paboThI B
nabopaTopuu mpu
HCIIOJIb30BaHHH
XUMHYECKOM
TOCYIbI u
o0opymoBaHusi, a
TaK)Ke TpaBHIIaM

oOparnieHus C
TOPIOYHMH
BEIIIECTBAMH B
ObITYy.

[LtanupoBate u
OCYILIECTBJISATh HA
MpaKTUKE
XUMUYECKUE
SKCIEPUMEHTBHI,
MPOBOJIUTH
HAOJII0ICHUS,
NenaTh  BBIBOJBI
o pe3yJibTaram

AKCIIEPUMEHTA.
YyactBOBaTH B
COBMECTHOM
pabote B rpyrmime
2.3 | Boxa. PacrtBopnl. IlonsiTue duznyeckue PackpeiBath
00 OCHOBaHMAX CBOIICTBa BOZBL. | CMBICTT
Bona KaK | M3y4aeMbIX
PacTBOPHUTEID. MOHATHH "
XuMuyeckue NPUMEHSTh  3TH
CBOICTBa BOJBI. | IOHSTHS pu
OcHoBaHus. ONMCaHUHN
PactBOpBHI. Ponsb | cBOMCTB BewecTs
pacTBOpOB B|HU 179
MPUPOZE U B >KU3HM | PEBpAILECHUN.
YeJI0BEKa. XapakTepus3oBaTh
KpyroBopoT Bozbl B | pusnueckue  u
IPUPOJE. XUMHUYECKHE




3arpsi3HeHUE
MIPUPOIHBIX BOJI.
Oxpana u ouuCTKa
IPUPOIHBIX BOJ.
Hacpiennsie u
HEHACBIIICHHbIE
pacTBOPBL.
PactBOpuMOCTb
BEIIECTB B  BOJE.
MaccoBas O
BEIIECTBA B
pacTtBope.
XUMUYECKU I
JKCHEPUMEHT:
JeMoHcTpanmu:
PactBopenue
BEIIECTB c
Ppa3IM4YHON
PacTBOPUMOCTHIO.
Bzaumopeiicterue
BOABl C MeTaJlJlaMU
(Hatpuem u
KaJIBIIHEM ).
HccnenoBanue
pPacTBOPOB KHCIIOT U
11eJI04en c
MOMOILIBIO
WHUKATOPOB.
JlaGopaTopHsble
OTIBITHI
Hccnenosanue
0COOEHHOCTEM
pacTBOPEHUS
BEIIIECTB c
Pa3IMYHON
PacTBOPUMOCTBIO.
[Ipurorosnenue
pacTBOpPOB c
ONpeACIEHHON
MacCcOBOM J0JIen
pPacTBOPEHHOIO
BEILIECTBA.
IIpaxTrueckas
paborta Ne 5.
[Ipurorosnenue
pacTBOpOB c
ONpeACIEHHON
MaccoBOM Ionen
pPacTBOPEHHOTO
BEILIECTBA.
Brruncienus: c
WCTIOJIb30BAHUEM

CBOMCTBA BOJIbI,
e€ pomp  Kak
pacTBOpUTENST B
MPUPOIHBIX
npoiieccax.
CocrtaBisiTh
ypaBHEHUS
XUMHYECKHUX
peakuui c
y4acTUEM  BOJIBI.
OOBSCHATD
CYLIHOCTh
9KOJIOTUYECKUX
po0Jem,
CBS3aHHBIX c
3arpsi3HEHUEM
MPUPOIHBIX BOJ,
CIOCOOBI OUUCTKHU
BOJIbI oT
IIpUMecen, Mepsl
[0 OXpaHe BOJ OT
3arps3HEHUSL.
[LtanupoBate u
OCYIIECTBIISITH Ha
MIPaKTUKE
XUMUYECKUE
AKCIIEPUMEHTHI,
MPOBOJIUTH
HAOJII0ICHUS,
NenaTh  BBIBOJBI
o pe3yJibTaram
IKCIIEPUMEHTA
Py TPOBEICHUU
1a00paTOPHBIX
OIBITOB u
MIPaKTUYECKON
paboTHI.
CrenoBars
paBUIIaM
0e3omacHoi
paboThI B
naboparopuu npu
WCIIO0Ib30BaHUU
XUMHUYECKON
MOCY JIbI u
000opyTIOBaHUS.
[IpoBoauTH
BBIYUCIICHHS  C
MIPUMEHEHUEM
TTOHSITHS
«MmaccoBasi 10715
BEIIIECTBA B




MOHSATUSA «MAacCoBasi | paCTBOPE.
nonst  BemiecTBa B | BeicTpamBath
pactBope» pa3BEPHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
ornopou Ha
uHPOpPMALIUIO U3
y4eOHHKA u
CIIPaBOYHBIX
MaTepuaigoB, T
HCII0JIb30BaTh
W3y4YECHHBII
MMOHSTUINHBIN
anmapatr  Kypca
XUMHUU PAMOTHO
2.4 | OcHOBHBIE Kjaacenl | 15 Knaccudukanus Kinaccudumuposa
HEOPraHU4eCcKHX HEOPTaHUYECKUX Th n3y4yaeMble
coeIuHeHu COCTUHEHUN. BEIIECTBA o
Oxcuppl. COCTaBy u
Knaccudukanms CBOICTBaM.
OKCH/JIOB: CocraBnsTh
coneoOpasyrolue bopMyIbL
(ocHOBHBIE, OKCHJIOB, KHCJOT,
KHUCIIOTHBIE, OCHOBaHUH,
ampoTepHbIe) U | coJIeil ¥ Ha3bIBaTh
HecoJeo0pasyoIue. | ux 1o
Homenkiatypa MEXIyHAPOIHOU
OKCH/JIOB. HOMEHKJIaType.
dusznyeckue u | [Iporno3upoBatb
XUMUYECKHE CBOICTBa
CBOWCTBA OKCHJOB. | BEIIECTB Ha
[Tonyuenue OCHOBE  00muX
OKCH/IOB. XUMHYECKHX
OcHoBaHu4. CBOWCTB
Knaccudpukanus U3YYCHHBIX
OCHOBaHMI: MIEIOUU | KIACCOB/TPYyMI
U HEpacTBOPHUMBIC | BEIIECTB, K
OCHOBaHMUSI. KOTOPBIM OHH
Homenkmnarypa OTHOCSTCS.
OCHOBaHHM. CocraBnsiTh
duznueckue U | MOJIEKYJISIPHbBIE
XUMUYECKHE ypaBHEHUS
CBOMICTBa peakuui,
OCHOBaHUM. WJUTFOCTPUPYIOLIN
[Tonyuenue X  XUMHYECKHE
OCHOBaHHH. CBOICTBA u
Kucnotsr. CTII0COOBI
Knaccudukanus MOJIy4YEHUS
KHCJIOT. BEILIECTB
Homenkimarypa H3YYCHHBIX

KHUCI0T. Duznueckue
n XHUMHUYCCKUC

KJIaCCOB/TPYIIN, a
TaKxe




CBOMCTBA KHCJIOT.
Pan AKTUBHOCTH
METAaJLIOB H.H.
bekerona.
[Tonyuyenue Kucior.
Commn.
Howmenxkiarypa
cojieii. Du3nyecKue
H XAMUYCCKHE
CBOMCTBaA COJICH.
[Tonyuenue cousei.
I'enernueckast CBI3b
MEXKITY KJaccaMu
HEOPraHUYECKUX
COCIUHCHUH.
XUMHYECKUM
SKCTIIEPUMEHT:
JeMoHcTpanmu:
OO6pa3sib
HEOPTaHUYECKUX
BEILIECTB Pa3JIMUHbBIX
KJIaCCOB. OnbITHI,
WUTIOCTPUPYIOLIUE
XAMUYCCKHE
CBOMCTBAa  KJIacCOB
HEOPTaHUYECKUX
BEIIECTB.
JlaGoparopHble
OIIBITHI
Ornpenenenne
pPacTBOPOB KHCIIOT U
IIeI04eH C
ITOMOIIILIO
WHJIUKaTOPOB.
N3yuenne
B3aHMOJICHCTBHS
KHCIIOT c
METaJUIaMH, PEaKIUI
HEUTpalIn3aluu.
BiamMmoneiicTBue
pacTBOpa CEepHOU
KHCJIOTBI ¢ OKCHIOM
MeIu (ID).
[Tonyuenune
HEpPacCTBOPHUMBIX
OCHOBaHHIA.
BriTecHeHHE OgHOTO
MeTajula JAPYTUM U3
pacTBopa COJIH.
[TpakTrueckas
pabota Ne 6.
Pemenne

MOITBEP K AIOIIU
X TEHETUYECKYIO
B3aMIMOCBSI3b
MEXIy HUMH.
[IpousBoauTh
BBIUHCIICHUS
YpaBHEHUSM
XUMHYECKHUX
peaKkuui.
[InanupoBath U
OCYILIECTBIATh Ha
MIPaKTUKE
XUMHYECKHE
AKCIIEPUMEHTHI,
MIPOBOJNTH
HaOJIIOIeHN,
JeNIaTh  BBIBOJIBI
[0 pe3yJibTaTaM
AKCIIEPUMEHTA
pH  MPOBEICHUU
J1a00paTOPHBIX
OTIBITOB u
MPAKTUYECKUX
pabot. CnenoBath
paBUJIaM
Oe3omacHoi
paboThI B
nabopaTopuu mpu
UCIOJIb30BaHUU
XUMHYECKON
MOCYbI u
o0opyTI0BaHUS.
BricTpauBats
pa3BEPHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
Omopou Ha
uH(popMalnoo U3
yueOHUKa u
CIIPaBOYHBIX
MaTepuasos,
IPaMOTHO
UCIOJIb30BaTh
V3y4YEHHBIN
MTOHATUHHBIN
anmapatr  Kypca
XUMHH

110




BKCHCpI/IMeHTa.HBHBI
X 3aga4 MO0 TeME

«Baxnenmue
KJIACChI
HEOPraHUYECKUX
COCTUHEHUNY.
Brruncienus: o
YPaBHEHUSM
XUMHYECKON
peakuuu:
KOJIMYECTBa
BellecTBa, 00BEMa,
Macchl 1o
U3BECTHOMY
KOJIMYECTBY
BEIIeCTBa, 00BEMY,
macce peareHToB
WIH MIPOJIYKTOB
peakuuu

Paznen 3. [lepuoanueckuii 22

3akoH U [lepnoanyeckasn

CHCTEMa XUMHYECKHUX

3jemenTos /. U.

MenneneeBa. CTpoeHue

aToMOB. XHMHUYeCKasi CBSA3b.

OxkuciauTe/bHO-

BOCCTAHOBHTEJIbHbIE

peaKuumn

3.1 | Ilepuoanyeckuii 3aKOH M 10 [IepBbie nonbITKH PackpeiBath

ITepnonnueckas cucrema KIaccU(pUKauu CMBICIT

XUMU4YecKux 3jemeHToB [l XUMHYECKHX NEepPUOANYECKOTO

HN. MenpeneeBa. Crpoenue DJIEMEHTOB. 3aKOHA.

aToma [Tonsatue o rpynnax | OnuceIBaTh
CXOJHBIX JJIEMEHTOB | CTPOEHHUE
(memounbIe U TaOIHIIBI
mienouHo3emenbHble | «Ilepuognueckas
MeETaJlJIbl, TAJIOTEHBI, | CUCTEMA
WHEPTHBIE Ta3bl). XUMHUYECKUX
DNeMeHThI, KoTophie | amementoB [I.U.
o0pa3yroT MenneneeBay.
ampoTepHbIe MoaenupoBathb
OKCHUJBI U CTPOEHHME aToMa,
TUIPOKCH/IBI. SHEPreTHUECKUX
ITepnonnueckuit YPOBHEU u
3aKOH. MIOAYPOBHEN TIpH
[lepuoanueckas ITOMOUIH
cucTema PHUCYHKOB,
XUMHUYECKUX AIEKTPOHHBIX
anemenToB J[.1. KOH(uUrypauii u
Menpeneesa. 3JIeKTpOHHOTrpad
Kopotkonepuoanas | nueckux Gpopmyi.
u jyimHHonepruoanas | [loscHsATh




(bopmbI
[Tepuonnueckoi
CHUCTEMBI
XUMHUYECKHUX
anemenToB J[.1.
Meunneneena.
IIepuons! ¥ rpynmsl.
®u3NYECKUl CMBICIT
MOPSIAKOBOTO
HOMEPA, HOMEPOB
MEepUO/Ia U TPYIIIIbI
aneMeHnTa. CTpoeHue
atoMoB. Cocras
ATOMHBIX SJEP.
H3oTomnsI.
DIEKTPOHBI.
Crpoenue
3JIEKTPOHHBIX
000JI04€K aTOMOB
nepBbix 20
XUMHUYECKUX
3JIEMEHTOB
Ilepuonuueckou
cuctemsl J[.1.
Menneneena.
XapakTepucTuka
XUMHUYECKOTO
3JIEMEHTA MO €ro
MOJIOKEHUIO B
[Tepuonnueckon
cucteme J1.11.
Meneneena.
3aKOHOMEPHOCTH
W3MEHEHUS
paanycaaToMoB
XUMUYECKHUX
3JIEMEHTOB,
METAJUTHYECKUX U
HEMETAJUIMYECKUX
CBOMCTB I10 TpynIam
U TIEPHOJIaM.
3HayeHue
ITepnonnueckoro
3aKOHA U
[Tepuonnueckon
CHUCTEMBI
XUMUYECKUX
AJIEMEHTOB JIJIS
pPa3BUTHUS HAYKU U
npaktuku. J[.1.
Mennenees —
Y4EHBIN U

buznueckuit
CMBICTT
MOPSIIKOBOTO
HOMEpa, HOMEPOB
nepuo/ia i
rPYMIIbI
DJICMCHTA.
XapakTepus3oBaTh
XUMUYCCKHE
3JIEMEHTEI
IIEPBBIX TpEX
MEepUOJIOB, KaIUH,
KalbllUM U HX
COCIUMHEHHS  IIO
ITOJIOKCHUIO B
ITepunonnueckoii
cucTemMe H.N.
Menneneena.
OOBACHATD
o0mme
3aKOHOMEPHOCTH
B M3MECHCHUU
CBOMCTB
XUMHYECKHUX
2JIEMEHTOB
(n3mMeHeHune
paauycoB
aTOMOB,
3IEKTPOOTpHULIATE
JIBHOCTH,
BaJICHTHOCTH) U
UX COCOUHCHHI B
npeaenax MalbIX

502 (D (0):! u
TIJIABHBIX
NOArpyII c
Y4ETOM CTPOEHUS
ux aTOMOB;
YyacTBOBaTH B
COBMECTHOM
paGore B mape
I rpymnme.
BeicTpauBats
pa3BEPHYTHIE

IIMCBbMCHHBIC u
YCTHBIC OTBETHI C

Omnopou Ha
uH(popMalroo U3
ydeOHUKa u
TPYTUX

HCTOYHHKOB, B




TpaXTaHWH. TOM qHCIIe
XUMUYECKU T HNutepnera
SKCIEPUMEHT:

JeMoHcTpanuu:
Bzaumopeiicteue
TUIPOKCHUIA IUHKA C
pacTBOpamMu KUCJIOT
U IIEJTOYEH.
MoaenupoBanue
CTPOECHUS MOJIEKYJI
MIPU TTOMOIIHU
PHUCYHKOB, MOJIETIEH,
3JIEKTPOHHBIX U
CTPYKTYPHBIX
dbopmyi. Tabnuma
«Ilepuonnyeckas
cucremMa
XUMHUYECKUX
anemenToB .1.
MenaeneeBay.
JlaGopaTopHbie
OTIBITHI
O3HakoMIIEHHE C
oOpazuamu
METAIIJIOB U
HEMETAJUIOB
3.2 | Xumnyeckas CBSI3b. 12 Xumuueckas cBsa3b. | PackpbiBathb
OKHUCIANTETHLHOBOCCTAHOBUT Kosanentnas CMBICTT
eJIbHbIE PeaKuuu (nmomnsipHas u M3y4aeMbIX
HETOJSIPHAsI) CBSA3b. | MOHSATHUH.
Onektpoorpuniarens | OnpenensiTe BUI
HOCTb XMMHYECKUX | XUMHUYECKOU
3neMeHTOB. MloHHas | cBsI3U B
cBa3b. CTeneHb COE/IMHEHUH.
OKHCIICHUS. MopenupoBaTh
OKHCIUTETBHOBOCCT | CTPOEHUE
AQHOBUTEJbHBIC MOJIEKYJI IPU
peakIuu. TTOMOIIIH
[IponiecchlOKHCIIEHH | PUCYHKOB,
sl © BOCCTAHOBJICHUSA. | MOJICTIEH,
Oxkucnurenu u AIEKTPOHHBIX U
BOCCTAHOBHUTEIIH. CTPYKTYPHBIX
XUMHUYECKUH dbopmyL.
3KCIIEPUMEHT: Hcnonp3oBath
M3y4eHHe 00paslioB | XUMHUYECKYIO
BEIIIECTB METAJIJIOB M | CHMBOJIMKY JJIS
HEMETAJJIOB, COCTABJICHUS
B3aUMO/ICHCTBHE (dhopMyJT BEIIECTB,
TUAPOKCH/IA IMHKA C | BJIEKTPOHHOTO
pacTBopamMu KUCIOT | OayiaHca
U LIEeJI0YeN, peakuui.
MPOBEJICHUE Onpenensrthb




OTIBITOB,
WJUTIOCTPUPYIOLIUX
MIPUMEPBI
OKHUCJIUTEIBHO-
BOCCTaHOBUTEIHHBIX
peakmuii (ropeHue,
peakuuu
pas3ioxKeHus,
COC/IMHEHUS).
XUMUYECKUI
IKCIIEPUMEHT:
JeMoHcTpanuu:
OnbITHI,
WUTIOCTPUPYIOIIHE
MIPUMEPHI
OKHUCJIUTEIBHO-
BOCCTaHOBHUTEIIbHBIX
peakuuii (ropenue,
peaxkiuu
pasloxKeHusl,
COCJTMHCHMS )

CTENEHb
OKHUCJIEHUS
aTOMOB
XUMHUYECKUX
3JIEMEHTOB 10
dbopmynam u
COCTaBJISITh
hopMyIIBI
OMHAPHBIX
COEIMHEHUH 10
CTENEHU
OKHUCJICHUS
aTOMOB
XUMHUYECKUX
3JIEMEHTOB.
Onpenensarb
OKHUCJIUTENb U
BOCCTAHOBHUTEIIb.
PaccraBisars

KO3 (HUITUEHTHI B
CXeMax MPOCThIX
OKHUCIIUTEIHHO-
BOCCTAHOBUTEJIbH
BIX PEaKLHN
METOA0M
3JIEKTPOHHOTO
OanaHca.
Habmronats
XUMUYECKHE
OTIBITHI TIO TIJIAHY,
aHAIM3UPOBaTh U
JIeaTh BBIBOJIBI.
Hcnonb3oBath
UKT nas
co3aHus
MOJIENEH,
MOATOTOBKH
MpEe3EHTalNH,
JOKJIa/10B 110
TEME.
BricTpauBats
pa3BEPHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
OIIOpO Ha
nH(pOpMaLIHIO U3
yueOHUKa U
TPYTUX
HMCTOYHHKOB, B
TOM YHCJIE
WNHurepHera

Pe3epBHOe Bpemst
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OBIIEE YUCJIO YACOB 102
11O ITPOI'PAMME

KaneHz[apHO — TEMATHYCCKOC INIAHUPOBAHHUC

Ne Ha3sBaHue TeMbl ypoKa Koa- | dara Aara
n/n BO NpOBe/IeHUsl | MPOBeIeHUS
4acoB | mjaH paxr
Pa3nen 1. [lepBoHayaabHbIe XUMHUYECKHUE 28
MOHSATHS
1.1. Xumus — Ba:xxkHasi 00J1acTb 6
€CTeCTBO3HAHUS U MPAKTHYECKOI
AeATeTbHOCTH Yel0BeKa
1. BBoansiii nactpykrax nmo Th mpu padore B 1 01.009.
kabunere xumun. [Ipenqmer xumuu. Posb
XUMHH B )KU3HU YeIIOBEKa. XUMHUS B
CHCTEME HayK.
2. [Tpaktuyeckas padora Ne 1. [IpaBuna 1 04.009.
paboThI B 1a00OpaTOPUU U IPUEMBI
oOparieHus ¢ J1abopaTopHbIM
obopynoBanueM. Muctpykrax mo Th..
3. Tena u BemecTBa. Pusnueckue cBOUCTBA 1 06.09.
BEIIECTB. ATperaTHOe COCTOSTHAE BEIIECTB
4, ITonsaTHe o0 MeTOdaX MO3HAHUSA B XUMHUH. 1 08.09.
5. UucTteie BemecTBa 1 cMecH. CriocoObl 1 11.09.
pa3zeneHus CMecen.
6. IIpakTuuyeckas padora Ne2. Paznenenue 1 13.09.
cMeceit (Ha mpuMepe OYUCTKY TOBAPCHHOMN
conu). MacTpykTax o Th.
1.2. BemecTBa u XuMu4ecKue peakuuu 22
7. ATOMBI U MOJIEKYJTBl. XUMHUYECKHE 1 15.09.
DIIEMEHTHI.
8. CHUMBOJIBI XUMHUYECKUX DJIEMEHTOB 1 18.09.
9. [IpocTeie U cl10KHbBIE BEIIECTBA. 1 20.009.
10. ATOMHO-MOJIEKYJISIPHOE YUCHUE. 1 22.09.




11. Xumuueckast popmyia. 25.00.

12. BaneHnTHOCTE AaTOMOB XUMHUYECKUX 27.09.
DJIEMEHTOB.

13. CocraBieHrue XUMHUYECKUX (HOPMYJT 29.09.

14. 3aKO0H IOCTOSIHCTBA COCTaBa BEILECTB. 02.10.
OTHOCHTENbLHAA aTOMHAs Macca.

15. BrrunciaeHus: OTHOCUTEILHOM 04.10.
MOJICKYJISIPHON MacChl BEIIECTB

16. MaccoBast 1011 XUMAYECKOTO DJIEMEHTA B 06.10.
COEIUHEHUU.

17. Beruuciesyue MaccoBOM JOIA XUMAYECKOTO 09.10.
DJIEMEHTA B COEUHEHUN

18. KonnuectBo BemecTtsa. Moib. 11.09.

19. Mosipaast macca. BzaumocBs3b 13.10.
KOJIMYECTBa, MACChl M YUCIIa CTPYKTYPHBIX
€IMHMI] BEIIECTBA.

20. Brinonnenue yrnpakHeHU#H 0 HaX0XKICHUIO 16.10
KOJIMYECTBA BEIECTBA, MAaCChl U YHCIIa
CTPYKTYPHBIX €IMHHUII BEIIECTBA

21. Pacuérsl o popmynamM XMMUYECKHX 18.10.
COCIUHECHUM.

22. BrinonHenue ynpaxHeHui 1o Teme 20.10.
«PacueTsl Mo XuMHU4EeCKUM (Popmyiam
COEIMHEHU

23. dusnyeckue 1 XUMHUUECKHE SIBICHUS. 23.10.
XuMuYecKasi peakiusi U e€ MpU3HaKH.

24, 3aKOH COXpaHEHHs MacChl BEILIECTB. 25.10.
XHWMHWYECKUE YPABHEHHUSL.

25. Krnaccudukanus XuMHUeCKUX peakinui 27.10.
(coenMHEHHUS, PA3TIOKECHHUS).

26. Knaccudukanmsi XuMuueckux peakimi 06.11.
(3amerieHus, oOMeHa).

27. O0001IeHre 1 cUCTEMAaTH3aMs 3HAHNUH 110 08.11.

TEMC <<Hep60Haqaﬂbele xumudeckue
NOHAMUA




28.

KonTtpoabsnas pa6ora Nel o teme:
«llepgonauanvruvle xumuueckue NOHAMUA

10.11.

Pasnea 2. Bakneiimme npeacraBuTesn
HEOPraHU4eCKHX BellecTB

41

2.1.

Bo3ayx. Kucaopoa. IlonsaTue 00 okcuaax

29.

BO3,I[YX — cMech ra3oB. CocraB BO3ayXa.

13.11.

30.

Kucnopon — anemMeHT 1 mpocToe BEUIeCTBO.
Haxoxnenue kucimopoia B npupoe,
¢bu3nyeckrue 1 XuMUYeCcKre CBOMCTBA
(peaxuuu ropenust). [lpumenenue
kucnopoa. CriocoOsl mosyueHus
KHCJIOpO/Jia B 1abOpaTopuu 1
MpOMBIIIIeHHOCTH. KpyroBopoT kuciopoaa
B nipupojie. O30H — aJlJIoTponHAas
Moau(UKAIMS KUCIOpoaa

15.11.

31.

IIpakTnueckas padora Ne 3. [lonyuenue
U coOMpaHMe KUCIO0pOo/ia, U3yUEHHE ero
ceonctB. Mucrpykrax Th

17.11.

32.

OKcuapl

20.11.

33.

BrinosniHeHne ynpaxxHeHui 1o teme
«OKcHuIs

22.11.

34.

TennoBoi 3hPeKT XMMUIECKOIN peaKIuu,
TEPMOXUMHUYECKHE YPABHEHHUSI, K30 - U
SHJIOTEPMUYECKUE PEAKIIUH.

24.11.

35.

TonnuBo: yroias U MeTaH. 3arpsi3HeHHE
BO3/yXa, YCHUJIEHHE TApHUKOBOTO 3¢ (deKTa,
paspylIeHUe 030HOBOI'O CIIOSI.

27.11.

36.

TectupoBanue no teme:» Bo3ayx.
Kucnopon. Ilonsitue 00 oxcuaax»

29.11.

2.2.

Bopopon. IlonsiTue 0 KHCI0TAX M COJIAX

12

37.

Bonopon — 3inemMeHT ¥ IpocToe BEIMIECTBO.
HaxoxneHnue Bonopoza B Ipupoe,
¢u3nyuecKkrue 1 XUMHYECKHE CBONCTBA,
PUMEHEHHE, CIIOCOOBI TTOTy4EHUS.

01.12.

38.

[IpakTuueckas padora Ne 4. [Tonydenue u
coOupaHue BOJ0pO/Ia, U3yUeHUE ero
CBOWCTB.

04.12.

39.

Kucnaorel.

06.12.

40.

BrInonHenue ynpaxxHeHui 1o Teme
«Kucinors»

08.12.

41.

Commu.

11.12.




42.

Brinonnenue ynpaxxsnenuit no teme «Conny»

13.12.

43.

Mosipablii 00bEM Ta30B.

15.12.

44,

Pacd€Tel Mo XMMHYECKUM YPaBHCHUSAM.

18.12.

45.

BrinosiHeHue ynpaxHEeHU 10 TeMe
«Pacy€Tsl 10 XUMUYECKUM YPABHEHUSIM»

20.12.

46.

Boruncnenus: o00bEMa, KoIMuecTBa
BEILIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BeIECTBa I 00BEMY;
00BEMOB ra30B MO YPaBHEHUIO PEAKIIUN HA
OCHOBE 3aKOHA 00BEMHBIX OTHOLICHHH ra3oB

22.12.

47.

Brruncienusa: 00péMa, KOIHYECTBA
BEIIECTBA ra3a o ero U3BeCTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY;
00BEMOB ra30B 110 YPABHEHUIO PEaKIIMU HA
OCHOBE 3aKOHA 00HEMHBIX OTHOIICHHH I'a30B

25.12.

48

TectupoBanue no teme «Bogopoa. [lonarue
0 KHCJIOTaX U COJISIX)

27.12.

2.3.

Bona. PactBopsl. Ilonsitue 00
OCHOBAHHUAX

49,

duznueckue cBoiicTBa BOAbl. Boa kak
pacTBOpUTEIb. XUMHUUECKHUE CBOMCTBA
BOJBI.

29.12.

50.

HacblieHHble 1 HEHAChIIEHHbIE PACTBOPBI.
PactBopuMocCTb BemiecTB B Boje. MaccoBas
7107151 BELIECTBA B pacTBOPE.

10.01.

51.

BrInonHenue ynpaxHeHu 1o TeMe
«MaccoBas 0151 BELIECTBA B paCTBOPEN

12.01.

52.

IIpakTnueckas padora Ne5S UHcTpyKTa)K
Tb IIpurorosienue pacTBOpPOB C
ONpeAeIEHHON MacCOBOU JTOEN
PacTBOPEHHOIO BEIIECTBA.

15.01.

53.

O000I1IIeHNE U CUCTEMATHU3AIINS 3HAHUH 110
TeMe : « Baxkneiiue npeacraBuTenu
HeOpFaHquCKHX BCIIICCTB)).

17.01.

54,

KonTtpouabnas padora Ne2 o teme:
«Baxneinmme npencraBuTeNn
HEOPraHMYECKUX BEILIECTBY.

19.01.

2.4.

OcCHOBHBIE KJIACChI HEOPTAaHUYECKUX
coeIMHEeHH

15

55.

AHann3 KOHTPOJIbHOM pabOTHI.
Kiaccudukanms HeopraHu4ecKux
coequneHmnil. Okcunpl. Knaccudukanus
OKCHJIOB: colleo0Opa3yrorire (OCHOBHBIE,
KHCIIOTHBIE, aM(DOTEpHBIE) U
HeconeoOpa3zyromue. HomeHnknatypa
OKCHJIOB

22.01.

56.

dusnueckre U XUMUYECKHIE CBOMCTBA
okcu1oB. [losryyeHne OKCUaoB.

24.01.




S7.

OcnoBanust. Knaccugukaiyss OCHOBaHHIA:
IEI0YN U HEPACTBOPUMBIE OCHOBAHHS.
Howmenkiiatypa oCHOBaHHIA.

26.01.

58.

dusnueckre U XUMHUYECKHUE CBOMCTBA
ocHoBaHui. [losryueHre OCHOBaHUH.

29.01.

59.

Kucnotel. Knaccudukarnus Kucior.
Howmenkiiatypa Kucior

31.01.

60.

BrinosiHeHue ynpaxHEeHU 10 TeMe
«Kucnorsl. Knaccudukamus Kucior.
HomeHnkiiatypa Kucior»

02.02.

61.

dusnueckue U XUMUYSCKUE CBOMCTBA
kuciot. Pag aktuBHocti Metaios H.H.
bekerona. Ilomyyenue Kucior.

05.02.

62.

BrinosiHeHue ynpaxHEHU 10 TeMe
«XMMHYECKHE CBOMCTBA KUCIOT»

07.02.

63.

Conu. Homenknarypa coneil.

09.02.

64.

Ouznyeckue U XUMHUIECKHE CBONCTBA
cousieil. [losyuenue comnen.

12.02.

65.

BrinosniHeHue ynpaxHeHu 1o Teme
«XUMHYECKHUE CBOMCTBA COJIEN»

14.02.

66.

I'enetmueckas CBA3b MCXKY KiIacCaMu
HCOPIraHUYCCKHUX COCJIMHCHUM.

16.02.

67.

BrinonHenue ynpaxHeHui 1o TemMe
«I'eneTnueckas cBA3b MEXKIY KilaccaMu
HEOPraHUYECKUX COCTUHEHHUI.

19.02.

68.

IIpakTuyeckas padora Ne6. UHcTpyKTaK
Tb Pemenne skciepuMeHTAIBHBIX 3a7a4 110
Teme «BakHenme Ki1accol
HEOPraHWYECKUX COCTUHEHUI.

21.02.

69.

Konrtpoabsnas padora Ne3. no teme:
«Baxnelmmue Kiaccel HEOPraHMYECKUX
COCIMHEHUI.

26.02.

Paspnen 3. [lepuoanyeckuii 3aKoH u
Ilepunoanyeckas cucreMa XUMHYECKHX
37emeHTOB JI. U. Menneneesa. Ctpoenne
aToMOB. XHMHY€ECKas CBA3b.
OKuUCJINTEBHO - BOCCTAHOBUTE/IbHbIE
peaKuuu

22

3.1

IMepuoauueckuii 3axkon u Ilepuoanyeckasn
cucTeMa XUuMU4eckux djemenTos /. U.
Menaeneea. CTpoeHue aTroma

10

70.

AHanu3 KOHTPOJIBbHOW paboThl. [TepBrie
IIOIIBITKH KJ'IaCCI/I(i)I/IKaHI/II/I XUMHNYCECKUX
anemMeHTOB. [IoHATHE O TPyIIax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIE 1
IIEI0YHO3EMENIbHBIE METAJTBI, TAJIOTCHBI,
WHEPTHBIE Ta3bl). JJIEMEHThI, KOTOpbIE
00pa3yioT aM(poTepHbIE OKCUIBI U
THJIPOKCH/IBI

28.02.

71.

DNeMeHTHI, KOTOpbIE 00pa3yroT
aM(pOoTepHBIC OKCHUJIBI ¥ THUIPOKCHUIBI

01.08.




72.

IIepnonnueckuit 3akoH. Ilepuonnueckas
cHCTeMa XUMHU4YeCKuX dneMeHToB J. .
Menneneesa. Koporkonepuoanas u
munHHONepuoaHas ¢hopmel [lepuonnyeckoit
CHCTEMBI XUMHYECKUX d1eMeHTOB J[.1.
Menaeneena. [lepruopl 1 TpyIIIIbL.
@U3NYECKUI CMBICI IOPSIAKOBOTO HOMEPA,
HOMEPOB NEpUOA U IPYNIbI 3JIEMEHTA

04.03.

73.

Crpoenne atToMoB. CocTaB aTOMHBIX sLJIEP.
M30TONBI. DJIEKTPOHBI.

06.03.

74.

CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMUYECKUX SJIEMEHTOB
IIepunonnueckoii cucremst J1.1.
Meunneneena.

11.03.

75.

XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10
ero nojoxenuto B [lepuoanueckoii cucreme
JI.. MeHneneena.

13.03.

76.

3aKOHOMEPHOCTH U3MEHEHMSI paauyca
aTOMOB XMMHYECKHUX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAIIIMYECKUX
CBOMCTB II0 IpynnaM 1 Hepuoaam.

15.03.

77.

3nauenue [lepuoauyeckoro 3aKoHa u
[Iepnonnueckoi CHCTEMBI XMMUYECKUX
JIEMEHTOB JJISl Pa3BUTHS HAYKH U
npaktuku. J[.M. Mennenees — y4€Hslii 1
I'PaXJIaHUH.

25.03.

78.

O06001menue cucreMaTH3anus 3HAHUH 110
teMe «Ilepuoanuuecknii 3aKOoH U
MepUOANYECKasi CUCTEMa XUMHUYECKUX
anemeHToB J[,I. Menneneesa. CtpoeHune
aToMay

27.03.

79.

KonTtpoabnas pa6ora Ned. o teme:
«Ilepnonnyeckuil 3aK0H U MEPUOJNYECKAS
cucTeMa XMMUYECKUX 3yieMeHToB J1,1.
MenpeneeBa. CTpoeHue aTomay

29.03.

3.2.

Xumuueckas cBA3b. OKHCJINTEIBHO -
BOCCTAHOBHMTE/IbHbIC PeaKIUH

12

80.

Xumuueckas cBsi3b. KoBajeHTHasd
(HemossipHasi) CBSI3b.

01.04.

81.

XumMmudeckast cBs13b. KoBajieHTHAS
(mossipHasi) CBA3b.

03.04.

82.

DJIEKTPOOTPHULIATENIBHOCTh XUMHUUECKUX
31eMeHTOB. MloHHas CBs3b.

05.04.

83.

CrerneHb OKUCIIEHUS

08.04.

84.

BrinonHenue ynpaxxHeHu 110 HaX 0k ACHUIO
CTEIIEHU OKUCIICHUS.

10.04.

85.

OKHUCIUTEIHLHOBOCCTAHOBUATEIILHEIE
peakuuu. [Iponeccel okuciaeHus u
BoccTaHoBIeHUS. OKUCIUTETN U
BOCCTAaHOBHTEIIH.

12.04.




86. CocraBieHue 3JIeKTPOHHOTO OanaHca 1 15.04.
OKHCIIUTEIh — BOCCTAHOBUTEIBHBIX PEAKIUN

87. Pemenue 3apanuii mo cocTaBIeHUIO 1 17.04.
AJIEKTPOHHOTO 0ajaHCa OKUCIUTEIBHO —
BOCCTAHOBUTEJIHHBIX PEAKIIUH.

88. BrinonHeHue ynpaxHeHUH 10 COCTABICHUIO 1 19.04.
AJIEKTPOHHOTO DasiaHca

89. O06001IeHre U cucTeMaTU3aIKs 3HaHUH 110 1 22.04.
TeMe « XuMudeckas cBsizb. OKHCITUTENBHO -
BOCCTAHOBUTEIJILHBIC PEAKIIUNY

90. KonTpoabHas padora NeS o teme 1 24.04.
«Xumu4eckas cBsizb. OKHCIUTEIHHO -
BOCCTAHOBUTEIIHHBIC PEAKIIHI))

91. AHaM3 KOHTPOJIBHOM pabOoThI 1 26.04,
IToBTOpPEHUE 11

92. Brinonnenue ynpaxxHeHui 1o 1 29.04.
OCYIIECTBIICHUIO IIEMOYEK TPEBPAIICHHIA.

93. Brinonnenue yrnpakHeHU#H 10 HaX0XKICHUIO 1 03.05.
MAacChI BEIIECTB 110 YPABHEHUIO PEAKITHIA. .

94, Pemtenue 3amay 1o HaX0XACHUIO BBIXOA 1 06.05.
MIPOJYKTOB PEAKIIUU OT TCOPCTHUCCKU
BO3MOJKHOTO.

95. Pemenwe 3a1a4 mo HaxoxkIeHUIO (HOPMYITBI 1 08.05.
BEIIECTBA 110 MACCOBBIM JIOJISIM.

96. Pemrenue 3a1a4 Mo HaX0XXICHUIO (HOPMYIIBI 1 10.05.
BEIIIECTBA 110 MACCOBBIM JIOJISIM.

97. BrinosnHenue ynpaxHEeHUN 110 HaX0XKIEHUIO 1 13.05.
OKUCJIUTENSI © BOCCTAHOBUTEIIS B
XUMHUYECKON peakItu.

98. Pemenwie 3a/1a4 Ha BEIYHCIICHUE MaCcCOBOM 1 15.05.
JIOJIU pacTBOPEHHOTO BEIIECTBA B PACTBODE.

99. [ToaroroBka K UTOrOBOM KOHTPOJIBHOU 1 17.05.
pabote 3a Kypc 8 kiacca

100. | MToroBas KOHTpOJIBHAs paboTa 3a Kypc 1 20.05.
OCHOBHOW IIKOJIBI.

101. | AHamu3 KOHTPOJIBHOI paboTHI. 1 22.05.

102. | 3akTIOYHTENBHBIA YPOK. 1 24.05.

Hroro: 102
TEMATHUYECKOE INIAHUPOBAHUE
9 knacc
No HanmenoBanue pazgenoB wu | Komnuecr | Conepxanue OCHOBHBIE BHJIBI
m/m | TeM y4eOHOro mpeamera BO YaCOB | OOy4eHHs JesITeIbHOCTH

00yJaronmxcst




Pasnen 1. BemectBo n 17
XHMHUYeCKHe peaKkiun
1.1. | loBTOpenue u yriyoOjeHue ) ITepnonnueckuit XapakTepus3oBaTh

3HAHHUH OCHOBHBIX Pa3/ie/ioB 3aKOH. XUMHYECKHE

Kypca 8 kiacc [Tepuoanueckas 3JIEMEHTHI
cucrema MEePBBIX TpEX
XUMHYECKUX MEePUOJIOB, KaJus
anemenTtoB J.1. WU KaJlbIUs MO HX
Meneneena. MOJIOYKEHU IO B

CtpoeHue aToMOB.
3aKOHOMEPHOCTH B
M3MEHEHHH CBOICTB
XUMHYECKUX
3JIEMEHTOB NIEPBBIX
TPEX NEPUOOB,
KaJIus, KaJIbIys U UX
COCJIMHEHU B
COOTBETCTBHUU C
MOJI0KCHUEM
9JICMCHTOB B
[Tepuonnueckon
CHUCTEME B
CTPOCHUEM HX
atoMoB. CTpoeHue
BEIIIECTBA: BUIBI
XUMUYECKON CBS3U.
Twumer
KPUCTAJUIMYECKUX
pELIETOK,
3aBUCUMOCTb
CBOICTB BellleCTBa
OT THUIIa
KPHUCTAIUTNYECKOMN
PEETKU U BUIA
XAMUYECKON CBA3U.
Knaccudukanms u
HOMEHKJIaTypa
HEOPTraHUYECKUX
BEIIIECTB.
XuUMUUYeCKue
CBOICTBA BEIIIECTB,
OTHOCSIIUXCS K
pa3IMYHBIM KJlaccam
HEOPTaHUYECKUX
COCIUHEHMH,
TeHEeTHYECKas CBSI3b
HEOpraHu
XUMUYEeCKUH
SKCHEPUMEHT:
JeMoHcTpanmu:
03HAKOMJICHHE C
MOJICTISIMH

[Tepuoauueckoit
cucreme [J[. W.
Meunneneesna.
Knaccugumupona
Th W Ha3LIBaTh
HEOPraHUYECKHe
BellleCTBa
M3YUYEHHBIX
KJ1aCCOB.
OnuceiBaTh
oOmme
XUMUYCCKHE
CBOICTBa
BCIICCTB
Pa3IMYHBIX
KJIacCOB,
MOJTBEPKIaTh
CBOMCTBa
MpUMepaMu
MOJIEKYJISIPHBIX
ypaBHEHUH
XUMUYECKHUX
peaKuui.
Onpenenars BUJ
XUMHUYECKOH
CBSI3W W THUII
KPUCTAJTHYECKO
51 pelmeTKu
BEIIECTBA.
[Iporuo3upoBath
CBOICTBa
BEIIECTB B
3aBUCHUMOCTH  OT
X CTPOCHHUS.
BricTpauBath
pa3BEPHYTHIE
MUCEMEHHBIE U
YCTHBIE OTBETHI C

Omnopou Ha
uHpOpMALIUIO U3
y4eOHHKa "
CIIPaBOYHBIX

MaTepUalioB,




KPUCTAITUIECKIX
pemETOK
HEOPTaHHYECKUX
BEIIIECTB — METAJLJIOB
1 HEMETAJIJIOB
(rpadura u anmasa),
CJIOKHBIX BEIIECTB

rPaMOTHO
HCIIOJIH30BaTh
M3Y4YEHHBIN
MMOHATHHHBINA
anmapar  Kypca
XAMHH

(x;mopuia
HATPUs1)YECKUX
BEIIIECTB.

1.2. | OcHOBHBIE 3aKOHOMEPHOCTH Knaccudpukanus PackpsiBath

XUMHUYECKHUX PEaKIIHii XUMHYECKHX CMBICTT

peakuuii no H3y4aeMBbIX
Pa3IU4HbIM MOHATHHA u
npu3Hakam (1o OPUMEHSTh  OTH
YHCITy U COCTaBY MOHSTHS npu
Y4acTBYIOIINX B OMHUCAaHUHN
peaKIuy BEIIeCTB, CBOWCTB BEIIECTB
10 TEIJIOBOMY " ux
s dekTy, o MIpEBpaIICHH.
U3MEHEHUIO Knaccudumupona
CTETICHEW OKUCIICHUS | Tb  XMUMHYECKUe
XUMHUYECKHIX peakiumn 1o
3JIEMEHTOB, 110 pa3IMYHbIM
o0paTumMocTH, 1o IIPU3HAKAM.
y4acTHUIO YcTanaBiuBaTth
KaTaauzaTopa). 3aBUCUMOCTh
DK30- U CKOpPOCTH
SHAOTEPMHUUYECKHE XUMUYECKOMN
peaxiuu, peaxiuu oT
TEPMOXUMHYECKUE Pa3IUYHBIX
yYpaBHEHHUS. (bakxTopoB.
[Tonsitue o ckopoctu | [IpornosupoBathb
XUMUYECKON BO3MO>XHOCTH
peaxiuu. [Tonstue MPOTEKAHUS
00 00paTUMBIX U XUMUYECKUX
HEOOPaTUMBIX MpeBpalieHnii B
XUMHUYECKHIX Pa3IUYHBIX
peakiusix. [lonstue | ycnoBusx.
0 TOMOTEHHBIX U Ornpenensrob
TeTEePOreHHBIX OKHUCIIUTEIh u
peakuusx. [lonsiTue | BOCCTaHOBUTEIND
0 KaTaJiuse. B OBP.
[TonsiTue o CocraBnsTh
XUMUYECKOM AIEKTPOHHBIN
PaBHOBECHH. OamaHC peaxIuu.
®dakTopsl, IIpousBoauts
BIIMSIOIINE HA BBIYUCIICHHS  TIO
CKOPOCTh XUMHYECKUM
XUMUYECKON YpaBHEHUSIM.
peakuuu u Y4acTtBoBaTh B
N10JI0KEHUE COBMECTHOM




XAMUYECKOr0
paBHOBECHS.
OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHEIE
peakiuu,
3JICKTPOHHBIN
OaaHc
OKHCJIUTENBHO-
BOCCTaHOBUTEIIBHOM
peaKIu.
CocraBicHue
ypaBHEHUH
OKHUCJIUTEIBHO-
BOCCTAHOBUTENIbHBIX
peaKuuii ¢
HCIOJIL30BAHHEM
MeTozAa
3JIEKTPOHHOTO
OajaHca.
XUMHUYCCKUIN
AKCTICPUMECHT:
JeMoHcTpanuu:
HccnenoBanue
3aBHCHMOCTHU
CKOPOCTH
XUMHYECKOHN
pEaKIMK OT
BO3/ICHCTBUSA
pa3IUYHBIX
(dhaxkTopoB. ONBITHI,
WJUTIOCTPUPYIOLIUE
TIPUMEPBI
OKHUCJIUTEIbHO-
BOCCTaHOBHUTEILHBIX
peakiuii (ropeHue,
peakiu
pa3noXKeHus,
COETUHEHMUS).
Brruucnenus:
KOJIMYECTBA
BeIllecTBa, 00bEMA U
MacChl PEareHTOB
WJTU TIPOJYKTOB 11O

pabore B mape
WIH rpymme.
BeicTpauBats
pa3BEPHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
Onopou Ha
nHpopManuw u3
yueOHUKa u
CHPaBOYHBIX
MaTepUasos,
IrpaMOTHO
HCII0JIb30BATh
W3y4YCHHBII
MMOHSTUINHBIN
anmapat  Kypca
XUMHAH

YpaBHEHUSAM
XUMHUYECKUX
peakuuii
1.2. | DaexkTpojuTHYeCKas Teopus PackpeiBathb
auccouranusi. XuMHYECKHe BJIEKTPOJIUTUYECKON | CMBICH
peakuun B pacTBOpax U CCOIUAIIUU. M3y4aeMbIX
DNEeKTPOIUTHI U | TIOHATHM, a TAKXKe
HE3JIEKTPOJIUTHI. CMBICJI TEOPUHU

Karnonbl, aHHWOHBI.

AIEKTPOJIUTUYECK




MexaHuszm
JIFCCOIUAITAN
BCIIECTB c
pa3IMYHBIMU
BUJIAMHU XUMHUYECKOU
CBSI3H. CreneHb
JIICCOIHAIINH,
CunbHbple U cia0ble
3JEKTPOJIUTHI.
Peaknmn  moHHOrO
obmena.  YcioBus
MPOTEKAHUS
peaKuuii  MOHHOIO
oOMeHa, NOJHEBIE U
COKpaILIEHHbIE
VMOHHBIE YypaBHEHUS
peakmuii. CBoiicTBa
KHCJIOT, OCHOBaHHH
U CcojJledk B CBeTe
IOpeJCTaBIeHU 00
3JIEKTPOJIUTUUECKON
JICCOITHAIINH,
KauecTtBeHHEBIE
peakiu Ha WOHBI.
ITonstue 0
TUAPOIN3E  COJIEH.
XUMHYECKUM
SKCIEPUMEHT:
JeMoHcTpauuu:
UccnegoBanme
3JEKTPONPOBOJHOCT
i pPacTBOPOB
BEILECTB, IIpolecca
JIACCOINAIIN
KHCIIOT, IIeaodYeh u
coieii  (BO3MOXKHO
HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).
OnbITHI,
WUTIOCTPUPYIOIIINE
MPU3HAKU
MPOTEKAHUS
peakuumii
oOMeHa
(obpazoBanue
0ocaJKa, BEIJEICHHE
raza, oOpa3oBaHHe
BOJIbI).
Pacmnio3naBanue
HEOPTaHUYECKUX
BEIIECTB C IOMOIILIO
Ka4yeCTBEHHEIX

HOHHOTO

Ol TUCCOIAIIUH.
OOBACHATH
MIPUYUHBI
3JIEKTPONPOBOIH
OCTH BOJHBIX
pacTBOpOB
BEIIIECTB,
pazinyarh
cinalbie 1
CUJIbHEIC
AIEKTPOJIUTHI.
CocTaBnsTh
ypaBHEHUS
JHUCCOIHAIAN
KHCJIIOT, IIeI0YeH
M COJIEH, TTOJIHBIC
U COKpAILICHHBIE
HOHHEIC
ypaBHEHUS
XUMHYECKHX
peaKkiuii HFOHHOTO
oOMeHa, KpaTKue
HOHHEIC
ypaBHEHUS
MPOCTBIX
peakuui
TUPOJIA3a COJICH.
XapakTeprus3oBaThb
oOmue
XAMUYECKHE
CBOMCTBa
BEIIIECTB
pa3IUYHBIX
KJIAaCCOB Ha
OCHOBE TEOPUU
AIEKTPOIUTUUYECK
O TUCCOIHAIINY;
MMOATBEPKIAThH
CBOMCTBa
npuMepamMu
MOJIEKYJISIPHBIX U
HOHHBIX
YpaBHEHUH
XUMHYECKHX
peakuuii. Pemate
AKCTIEPUMEHTAITb
HBIC 3aJ1a9H 110
TeMe.
IInanupoBats 1
OCYIIECTBIISATh Ha
MpaKTUKE
XAMUYECKHE




peakuuii Ha WOHBL. | IKCIIEPUMEHTHI,
JlaGopaTopHbIi MIPOBOJIUTH
OTIBIT: N3ydenne | HaOMrOACHUS,
PU3HAKOB JIeN1aTh BBIBO/IbI
MPOTEKAHHUS 0 pe3yJibTaTam
peakuMd  MOHHOTO | SKCIIEPHUMEHTa
oOMeHa B pacTBOpax | MpU MPOBEICHHUH
3JICKTPOJIUTOB (c | mabopaTopHBIX
o0Opa3oBaHUEM OTIBITOB U
0CaJIKa, BBIICJICHUEM | MPAKTUYECKUX
rasa, oOpa3zoBaHHEM | paboOT.
BOJIbI). CienoBars
[IpaxTueckas IpaBujIaM
pabora: Ne 1. | 6e3omacHoOM
Pemenue paboThI B
SKCIIEPUMEHTANIBHBI | JIA0OpATOPUU MPHU
X 3aJa4 MO TeMe. | UCIOJIb30BAHUU
Brpruncienus: M0 | XUMUYECKOU
ypaBHEHUSM MOCYbl U
XUMHYECKUX 000pyI0BaHUSI.
peaxiuit [TpoBoauTH
BBIYHCIICHUS 110
XUMHYECKUM
YPaBHCHHSIM.
YyacTBOBaTh B
COBMECTHOM
pabote B mape
WJIH TPYIITIE.
BricTpauBats
pa3BEPHYTHIE
MUCEMEHHBIC U
YCTHBIE OTBETHI C
OMOpOM Ha
nH(pOpMaLIHIO U3
y4eOHUKA U
JIPYTHX
HUCTOYHUKOB
nH(popmManuu, B
TOM YHUCIIe
HNuTepHera
Paznen 2. Hemeraaanl U HX 25
COeTHHEHHS
2.1. | Ooman XapaKTepUCTHKA 4 O06mas OOBICHATE
XHMHYECKHX 3J1eMEHTOB XapaKTepUCTHKA o0rmiue
VIIA-rpynnsl. I'asorenst rajoreHoB. 3aKOHOMEPHOCTH
OcobenHoctu B U3MEHEHUU
CTPOEHUS  aTOMOB, | CBOMCTB
XapakTepHbIe HEMETAIIJIOB U UX
CTEIEHU OKHCJICHUS. | COEIMHEHUN B
Crpoenue U | TIpenenax MaybIxX
¢busnueckue IIEPUOJIOB U
CBOWMCTBA TPOCTHIX | TITABHBIX




BCIIECTB -
rajIoreHOB.
XUMUYECKHUE
CBOMCTBaA Ha
npumMepe XJ0pa
(B3ammogericTBrEe ¢
METaJlJIaMH,
HEMeTaJlJIaMU,
IeJI04amMu).
XJ10poBOAOPO.
ConsgHast  KHCJIOTa,
XHUMHYECKHE
CBOMCTBA,
MOJTy4YEHHE,
MIPUMEHEHUE.
JelictBue xyopa u
XJOpOBOJOPO/Ia HA
OpraHU3M YeJIOBEKa.
Baxneiue
XJIOpUABL U HX
HaXO0XJICHHUE B
pUPOJIE.
XUMHYECKUM
SKCIEPUMEHT:
JlemoHcTpanuu:
OnLITHI,
OTpaXkarolue
¢busnyeckue u
XUMUYCCKHE
CBOMCTBA TaJOTCHOB
U HUX COEOUHEHHH
(BO3MOKHO
HCIIOJIb30BaHUEBUC
OoMaTepUasoB).
O3HakoMIICHHE c
oOpazmamu
XJIOPUI0B
(ramoreHuIoB).
JlaGopaTopHbIii
OIIBIT: Nzyuenue
CBOICTB COJISTHOM
KHCJIOTEL.
IIpoBencHue
Ka4yeCTBEHHBIX
peakuuii Ha XJIOpUI-
HOHBI.
IIpaxTueckas
paborta Ne 2:
[Tonyuenue consHOU
KHUCJIOTBI, H3yYCHHE
eé CBOICTB.
Brerancaenus: o

MOATPYIIT
[Tepuoanueckoit
CUCTEMBI
XUMHYECKHX
3JIEMEHTOB C
YYETOM CTPOEHHUS
UX aTOMOB.
XapakTepu3oBaTh
¢busnveckue u
XUMHYECKHE
CBOMCTBA
MIPOCTHIX
BEIICCTB
raJIoreHoB (Ha
IpUMepe XJI0pa)
U CJIOKHBIX
BEIIICCTB
(xopoBogopoa,
XJIOpUJa HATpus),
CIOCOOBI MX
MOJTy4eHUSs,
MIPUMCHECHUE U
3HAaYCHHE B
MIPUPOJIC U )KU3HH
YeloBeKa.
Ornpenensrpb
XJIOPUI-HOHBI B
pacTBope.
IInanupoBats 1
OCYIIECTBIATH HA
MPaKTUKE
XUMHYCCKHE
HKCIIEPUMEHTHI,
MIPOBOJINTH
HaOIIOIeH N,
JIeJIaTh BBIBOIBI
1o
pe3yJIbTaTaMdIKCIT
epUMEeHTa MpHU
MIPOBEJICHUU
1a00paTOPHBIX
OIIBITOB U
MPAKTUIECKUX
pabor.
CnenoBath
TIpaBHJIaM
6e3omacHoOi
paboTHI B
naboparopuu mpu
WCIOJIb30BAHUN
XUMHYECKOU
TOCYIBI ¥




YpaBHEHUSM
XUMHYECKHUX
peaKuuii, ecam OJUH
U3 pEareHToB JiaH B
M30BITKE

000pyI0BaHUSI.
BricTpanBath
pa3BEPHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
OMOpoM Ha
nHpOpPMAIIHIO U3
y4eOHHKA U
CIPaBOYHBIX
MaTepuasos,
IrpaMOTHO
UCIIOJIb30BATh
W3Y4YEHHBIN
MTOHATUMHBII
anmnapar Kypca
XUMHH

2.2.

Oomas

XUMHUYECKHUX

XapaKkTepucTuKka
3JIEMECHTOB

VIA-rpynnbl. Cepa u eé
coeTMHEeHHs

Obmas
XapaKTepUCTHKA
3JIEMEHTOB VIA-
TPYIIIBL
OcobenHoctu
CTpPOCHHS  aTOMOB,
XapaKTepHbIC
CTETIEHH OKUCIICHHSI.
Crpoenue u
(dbuzndeckue
CBOMCTBAa  IIPOCTBIX
BEIIIECTB —
KHCIIOpO/Ia U CEpBI.
AmnoTponHsle
MoauUKaIIH
KHCJIOpOJla U CEpHI.
XUMHUYECKUe
CBOMCTBA CEpHI.
CepoBoaopon,
CTpOEHHE,
¢buznyeckue u
XUMHUYCCKHE
cBorictBa. OKCHOBI
cepbl KaK
peCTaBUTENN
KHUCJIOTHBIX OKCHJIOB.
Cepnas KHCJIOTA,
¢busnueckue u
XUMHUYECKHE
cBoiictBa  (oOmiue
KaKIpeICTaBUTEIS
Kjlacca KHUCIOT |
crenupuIecKue).
XUMUYECKUE

pcaKkuuuy, JCKalmue B
OCHOBC

OOBICHATD
oOmme
3aKOHOMEPHOCTH
B W3MCHEHHH
CBOICTB
asieMeHToB VIA-
TPyHIbBl U HUX
COeIMHEHUN c
YYETOM CTPOCHUSA

ux aTOMOB.
XapakTeprus3oBaTh
buznmveckue  u
XUMUYECKUE
CBONCTBA
MPOCTOTO

BEIIECTBA CEPbI U
€€  COCAMHEHHI
(cepoBogopoa,
OKCHJIOB  CEpHlI,
CEpHON KHCIIOTHI,
Cynb(aroB),
CIIOCOOBI Hx
MOJTYYCHHUS,
NpUMEHEHHE |
3HAaYCHUE B
MPHUPOJIC U KU3HH
YeloBeKa.
Onpenensars
HAJINYHe
cyJib(aT-nHOHOB B
pacTtBope.
OOBICHATD
CYIITHOCTh
HKOJIOTHUECKUXIT
pobiem,
CBSI3aHHBIX c




MIPOMBIIIITIEHHOTO
croco0a TOTydYeHUs
CEepHOM KHUCJIOTBI.
[Tpumenenue. Comnu
CEepHOM KHUCJIOTBHI,
KayeCTBEHHAs
peakius

cyJbdaT-uoH.

Ha

Haxoxnenue cepsl u
eé coeqMHEHUH B
MpUpo/Ie.
Xumuaeckoe
3arpsi3sHEHUE
OKPY’KaIOIICH Cpebl
COCIMHEHUSIMU CEPbI
(KUCTIOTHBIC JTOXK]IH,
3arpsi3sHEHUE
BO3/IyXa Hu
BOJ0EMOB), CITOCOOBI
€ro
IPEIOTBPAICHUSI.
XAMHYCCKUM
AKCTICPUMEHT:
JeMoHcTpanuu:
O3HaKoOMIJICHHE c

oOpa3uamu cepbl U
e€  COeAMHEHUSIMHU
(BO3MOXKHO
UCIIOJIb30BAaHUE
BHJICOMATEPHAIIOB).
Habmtonenue
npoiecca
oOyTIMBaHUs caxapa
noJ JNeHCTBHEM
KOHLIEHTPUPOBAHHO
W CEpHOU KHUCIIOTHI.
JlaGopaTopHsble
onsITel:  M3yudeHue
XUMHYECKHX
CBOMCTB
pa30aBieHHOI
CEepHOM KHUCJIOTBI.
IIpoBencHue
Ka4eCTBEHHOM
peakuuu Ha
cynbdaT-uoH u
Habo1eHNe
NpU3HaKa eé
MIPOTEKAHUS

nepepadoTKOi
COETMHEHUN
CEPBI.
[InanupoBath U
OCYIIECTBIISITh Ha
MpaKTHUKE
XUMHUYECKHE
AKCIICPUMEHTHI,
MIPOBOJIUTH
HaOJIIOIeHN,
JejaaTh  BBIBOJIBI
o pe3yJibTaTam
AKCIIEPUMEHTA.
Cnenosats
npaBuaM
Oe30ImacHoM
paboTHhI B
nabopaTopuu mpu
HCII0JIb30BaHUH
XUMHYCCKOH
MOCY bl u
000pyI0BaHUSI.
[IpouzBoauTh
BBIUHCIICHHS
XUMUYECKUM
YpaBHEHUSM.
Hcnons30BaTh
P BBITIOJIHEHUT
y4eOHBIX 3a/IaHUN
TEKCTHI
y4eOHHUKa,
CIIPaBOYHBIC
MaTepuabl
(ITepuoauyeckyto
CUCTEMY
XUMHUYCCKUX
snemenToB J[. U.
Menneneena,
Tabnuily
PacTBOPUMOCTH
KHUCJIOT,
OCHOBaHUM u
cojieii B BoAE,
AIEKTPOXUMHUYIEC
KU pan
HaIpsHKEHNUN
METaJLIOB).
Hcnons3oBarh
P BBITIOJIHEHUU
y4eOHBIX 3a/IaHUI
U B Ipolecce
HCCIIeIOBATEIIbCK

10




OM JIeATEIHbHOCTH
Hay4YHO-
MONYJIAPHYIO
JTUTEpaTypy
XHUMHYECKOTr0
coJiepKaHus,
CIIpaBOYHbIC
MaTepuabl,

pecypcsl
HNutepHera

2.3.

Oomas

XapaKkTepucTuka

XHMHYECKHX 3J1eMEHTOB VA-
rpynnsl. A3ot, ¢gocdop u ux
COCJUHEHHA

Oo6mas
XapaKTepUCTHKA
snemMeHToB VA-
TPYIIIBL
Ocobennoctu
CTPOCHHS aTOMOB,
XapaKTepHbIC
CTETICHH OKUCIICHHUS.
A3sor,
pacrnpocTpaHeHHE B
pUPOJIE,
(dbuznveckue u
XUMHUYCCKHE
CBOMCTBA.
Kpyrosopot azora B
npupojae. AMMHAK,
ero puznYecKue u
XUMHYECKHE
CBOMCTBA,
NOJIyYeHUE U
npumenenue. Conu
aMMOHHS, UX
¢duznueckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHHUE.
KauectBennas
peakIus Ha HOHBI
aMMOHHUS. A30THas
KMCJIOTa, €€
MOJIy4YEHHUE,
¢buznueckue u
XUMHYECKHE
cBoiicTBa (0bmue
KaK MpeCTaBUTENs
KJIacca KUCJIOT U
crenupuIecKue).
Hcnonb3oBanue
HUTPATOB U COJIEU
aMMOHHUS B KQ4€CTBE
MUHEpaTbHBIX
yA0OpEeHHA.

OOBSCHATD
oOme
3aKOHOMEPHOCTH
B U3MEHEHUU
CBOWCTB
3JeMEHTOB VA-
TPYTIBI U UX
COETUHEHUH C
YYETOM CTPOCHUSA
UX aTOMOB.
XapakTeprus3oBaThb
(buznvecKue u
XUMHUYCCKHE
CBOMCTBA
MIPOCTBIX
BEIIECTB a30Ta U
docdopa u ux
COETMHEHUN
(ammmaxa, coseit
aMMOHHUS,
a30THOM
KHCIIOTHI,
HUTPATOB,
okcuaa docdopa
(V) u dochopnoit
KHCIIOTHI,
¢docdaros),
CITOCOOBI UX
MOJTy4eHUs,
MIPUMCHECHUE U
3HaYEHHE B
MIPUPOJIC U KU3HH
YeloBeKa.
Onpenensars
HMOHBI aMMOHUS U
dbocdarronsl B
pacTBope.
OOBICHATD
CYIITHOCTh
IKOJIOTHYECKUX
npobiem,
CBSI3aHHBIX C




XuMH4ecKoe
3arpsi3HEHUe
OKpYXKAarOIIEe Cpeabl
COETMHEHUSIMU
azoTra (KUCJIOTHBIC
TOXKIH, 3arpsi3HEHUE
BO3/lyXa, TIOYBBI U
Bog0éMOB). Docdop,
AJJIOTPOITHBIE
MOAH(UKAITIH
hocdopa,
(dbuznveckue u
XUMHUYECKHE
cBoiicTBa. OKcug
docdopa (V) u
dhochopuas
KHCIIOTA,
¢busnyeckue
UXMUMHUYECKUE
CBOMCTBA,
MOJTy4eHue.
Hcnonb3oBanue
tdhocdaros B
Ka4ecTBe
MUHEPATbHBIX
yAOOpeHUiA.
XUMHYECKUN
IKCIIEPUMECHT:
JeMoHcTpauuu:
O3HaKOMIICHHE C
(buznuecKkuMu
CBOMCTBaMH a30Ta,
tdocdopa u ux
COEIMHEHHI
(BO3MOXHO
WCIIOJIb30BAHNE
BUJICOMATEPHAIIOB).
O3HaKOMIICHHE C
o0pasiamMu a30THBIX
1 GocPopHBIX
ynoOpeHuit.
[Tonyuenwue,
cobupanue,
pacro3HaBaHUE U
W3Y4YCHHE CBONCTB
aMMHaKa.
Bzaumopeicreue
KOHIICHTPUPOBAHHO
1 a30THOM KUCIOTHI
¢ MefbI0 (BO3MOYKHO
WCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).

HaXO0XJICHUEM
COETMHEHUN
azota u (ocdopa
B OKpY’Karouien
cpene.
[InanupoBats 1
OCYIIECTBIISATh Ha
MIPaKTUKE
XUMUYECKUE
AKCIIEPUMEHTHI,
MIPOBOJIUTH
HaOJIIOIeHN,
JIeJ1aTh BBIBOJIBI
0 pe3yJbTataM
JKCIIEPUMEHTA
IIpH NPOBEICHUU
n1abopaTOpHBIX
OIIBITOB U
MPaKTUYECKOU
paboTHL.
CiengoBaTth
npaBuamM
0e3omacHoi
paboThI B
nabopaTtopuunpu
WCIIO0JIH30BaHUH
XAMHUYECKOH
MOCYIbI ¥
000pyI0BaHUSI.
[TponsBoauTh
BBIYHCTICHUS 110
XUMHYECKHM
YPaBHEHUSIM.
Hcnonp3oBath
MIPH BBITIOJTHEHUHT
y4eOHBIX
3aJlaHUuM TEKCTHI
yueOHUKa,
CIIpaBOYHbIE
MaTepHuabl
(meproAnYECKyIO
CUCTEMY
XUMHYECKHUX
anemenTtoB J[. U.
MeHpeneeBa,
TaOIUITy
PacTBOPUMOCTH
KHCJIOT,
OCHOBaHHM U
coJjiel B BOJIE,
AIEKTPOXUMHUEC
KUU psil




JlaGopaTopHsble
onbIThl: [IpoBenenue
KaueCTBEHHBIX
peakuuii Ha HOH
amMmoHus U pocdar-
WOH, U U3y4eHUe
MPU3HAKOB UX
IPOTEKaHUSI.
[IpakTnueckas
paborta Ne 3:
ITonyuenue
aMMHaKa, u3yueHue
€ro CBOMCTB.
Brpruucnenusi: no
YpaBHEHUSM
XUMHYECKHX
peakuuii

HaIpsHKEHUN
METaJIOB)

2.4.

OO0mas xapakTepuCTHKA
XHMHUYECKHX JIEMEHTOB
IVA-rpynnsl. Yriaepon u
KPeMHHUIi, U UX COeTUHEHUS

Obmas
XapaKTepUCTHKA
31eMeHTOB [VA-
rpynnbsl. OcobeHHOCTH
CTPOCHUS aTOMOB,
XapaKkTepHbIE CTETIEHU
OKHUCJIEHUS. YTepos,
JJIOTPOIIHBIE

MO IU(pUKALINH,
pacnpocTpaHeHue B
pupoe, PU3NIEeCKue
U XUMHYECKHE
cBolicTBa. AjcopOuusi.
Kpyrosopor yrinepona
B mipupoze. OKCUap
yriaepoja, ux
(hmsnueckue u
XUMUYECKHe
CBOICTBA, ACHUCTBUE
HAa >KUBBIE OPTraHU3MBI,
[OJIyYEeHHE U
pUMEHEHHE.
OKoJoruyeckre
po0JIeMbl, CBSI3aHHbIE
C OKCHJIOM yTJIepoja
(IV), runoreza
rJ100aJILHOTO
MOTEIUICHHsI KJIUMaTa,
MAPHUKOBBIHN AP PEKT.
VYronbHas KHCI0Ta U
e€ couu, ux
¢duznveckue u
XUMUYECKHE
CBOHCTBA, OIy4YEHHE
U IPUMEHEHHE.
Kauectennas
peaxkuus Ha
KapOOHAaTHOHBI.

OOBICHATH
obime

3daKOHOMCPHOCTH

B U3MEHEHUU
CBOIICTB

ynemenToB [VA-

IPYIIIBI U KX
COENUHEHUHN C

y‘léTOM CTPOCHHUA

HUX aTOMOB.

XapakTepu3oBartb

¢buznueckue u
XUMHYECKHE
CBOMCTBA
IIPOCTBIX
BEIIECTB
yriaepoaa u
KPEMHHUS U UX
COCIMHEHU I
(okcuaoB
yriaepoja,
YrOJIBHOM
KHCIIOTBI,
KapOOHATOB,

OKCHJIa KPEMHHS,

KPEMHHUEBOM
KHCJIOTHI,
CUJIMKATOB),
CIIOCOOBI MX
MOJTyYEHUS,
MIPUMEHEHUE U
3HA4YEHUE B

MIPUPOJIE U )KU3HU

YyeJi0BeKa.
OOBACHATH




Hcnons3zoBanue
KapOOHATOB B OBITY,
MEJUIINHE,
MIPOMBINUICHHOCTH U
CEJIbCKOM XO3SIICTBE.
IlepBoHauanbHbIE
MOHSITHS 00
OpPraHUYECKUX
BEIIECTBaX KakK O
COCTUHCHHSIX
yraepoaa (MeTaH,
9TaH, ATHJIEH,
areTIIeH, dTaHOoM,
DJIMLEPHH, YKCYCHAs
kuciota). [Ipupomaasie
HACTOYHUKHU
YTJICBOIOPOIOB
(yromb, IpUpOIHBIA
ra3, He(pTb), MPOTYKTHI
uX nepepaboTKu
(OeH3uH), X POJIb B
OBITY U
TIPOMBIIIJICHHOCTH.
Ilonstue o
OHMOJIOTHYECKH
Ba)KHBIX BEIIECTBAX:
KUpax, OeyKax,
YIJIEBOJIAX — M UX
pOJH B KHU3HH
YeJIoBeKa.
MarepuansHoe
€JMHCTBO
OpPraHUYEeCKUX U
HEOPraHUYECKUX
COEJIMHEHMUII.
Kpemuuii, ero
¢duznveckue u
XUMHUYECKUE
CBOICTBa, TIOJTy4YEHHE
Y IpUMEHEHUeE.
CoenuHeHUsT KPEMHUS
B nipupose. Oormme
IpecTaBiIeHus 00
okcuze kpemaus (IV)
1 KPEMHHEBOU
kucnore. CUIIHKATHI,
HX HMCIT0JIb30BaHUE B
OBITY, MEIUIIUHE,
MIPOMBIIIJICHHOCTH.
Baxueiimme
CTPOMUTEJIbHBIC
MaTepuabl:
KepaMUKa, CTEKJIO,
IIEMEHT, OCTOH,
JKEJIe300€TOH.
[IpoGnembr
06e30macHoro

MPUYUHHO-
CJIEJICTBCHHYIO
CBS3b: CTPOCHHE
BEIIECTBA —
CBOIiCcTBa —
MIPUMEHEHHE — Ha
npumMepax
COETMHEHUN
yriiepojia u
KPEMHHS.
Onpenensrsb
KapOoOHaT- U
CHJIMKAT-UOHEI B
pacTBope.
OOBACHATD
CYLIHOCTh
DKOJIOTHYCCKUX
npooieM,
CBSI3aHHBIX C
HaXO0XXJICHUEM
YTIIEKUCIIOTO ra3a
B OKpY’Karouen
cpene.
[TonTBepxaathb
0COOEHHOCTH
cocraBa
OpraHUYECKUX
BCIICCTB
npuMepamMu
MPOCTHIX
COE€IMHEHUI
(meTaH, 9TaH,
OTHIICH,
alleTHJICH,
9TaHOII,
TJIMIIEPYH,
YKCYCHas
KHCJIOTA),
B3aMMOCBSI3b
HEOPTraHUYECKHUX
COE€IMHEHUI
yriiepoia
MOPTraHNYeCKHUX
BEIIECTB.
OnuceiBaTh poib
OeKOB, )KUPOB U
YTJIEBOJIOB B
(GYHKIIMOHUPOBaH
MM SKUBBIX
OpraHU3MOB,
COCTaB
MIPUPOJTHBIX




HUCIIOJIb30BaHUA
CTPOUTEIIbHBIX
MaTepHrajioB B

HOBCCILHCBHOﬁ KH3HU.

XHUMHUYECKUI
9KCIIEPHMEHT:
HemoncTpanuu:
Monenu
KPUCTAILTHYECKAX
peuérokanmasa,
rpadura, pymepena.
O3zHaKkoMIIeHHE C
MIPOLIECCOM
azcopOIuu
pPacTBOPEHHBIX
BEIIECTB
AKTHBUPOBAHHBIM
YIJIEM U yCTPOMCTBOM
IIPOTUBOTA3a.
O3HaKOMIJIEHHE C
MpOAYKIHUEN
CUJIMKATHOMI
MIPOMBINIIEHHOCTH
(Buneomatepuarbl:
CWJIMKATHAs
MIPOMBIIIIJICHHOCTB).
Moaenu Monexkyn
OpPTraHUYECKUX
BEIIECTB.
JlaGopaTopHBIi OIIBIT;
ITonyuenue,
coOupanue,
pacno3HaBaHHe U
M3Yy4YEHHE CBOMCTB
YTJIIEKUCIIOTO Ta3a.
[IpoBenenue
KaueCTBEHHBIX
peaknuii Ha KapOOHAT
Y CUIINKAT-NOHBI U
M3y4YEeHHE TIPU3HAKOB
WX MPOTEKAHUS.
[Ipaktuueckue
pabotsr: Ne 4.
ITonyuenue
YTIIEKUCIIOTO Ta3a,
HU3yUYEHUE ero
CBOMCTB. Ne 5.
Pemenue
SKCHEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«Baxneimnue
HEMETAILIBI ¥ UX
COETMHEHUSD)
Breraucienus: no
YpaBHEHUSM
XUMUYECKUX PeaKIuil

HUCTOYHUKOB
YTJIEBOI0POIOB,
UX POJIb B OBITY U
MPOMBIIIJICHHOCT
u. IIpoBoauts
BBIYHCIICHUS 110
YpaBHEHUSIM
XUMHYECKHUX
peaKuui.
[InanupoBats u
OCYIIECTBIISATh Ha
MIPaKTUKE
XUMHYECKHE
AKCIIEPUMEHTHI,
MIPOBOJNTH
HaOJIIOIeHN,
JIeNaTh BBIBOJIBI
0 pe3yJibTaTaM
AKCIIEPUMEHTA
IIPH MPOBEICHUHT
J1a00paTOPHBIX
OIIBITOB U
MPAKTUYECKUX
pabor.
CrengoBathb
npaBuamM
0e3omacHoi
paboThI B
naboparopuu mpu
WCIIO0JI30BaHUH
XUMHYECKON
MOCYIbI ¥
000pyI0BaHUS.
Hcnonp3oBath
MIPH BBITIOJTHEHUHT
y4eOHBIX
3aJlaHUuM TEKCTHI
yueOHUKa,
CIPaBOYHBIE
MaTepHuabl
(ITepuoanueckytro
CUCTEMY
XUMHYECKHUX
anemenTtoB J[. U.
MeHpeneeBa,
TaOIUITy
PacTBOPUMOCTH
KHCJIOT,
OCHOBaHHM U
coJjiel B BOJIE,
AIEKTPOXUMHUEC
KUU psil




HaIpsHKEHUN

METaJIOB)
Paznen 3. Meramabl um HX 20
Coe/IMHEeHM s
3.1. | O0mue cBoOiicTBa MeTALIOB 4 Oobmas PackpebiBathb
XapaKTEePUCTHKA CMBICIT
XUMHAYECKUX M3y4aeMbIX
3JIEMEHTOB — HOHSATHH

METaJJIOB Ha
OCHOBaHHM UX
MOJIOXKCHUS B
[Tepuonuueckoi
CHCTEME
XHUMHYSCKHX
anemenToB J[.1.
MenneneeBa n
CTPOEHUS ATOMOB.

CTpOCHI/Ie MCTAJIJIOB.

Meramnueckas
CBSI3b U
MeTaJlIIn4ecKast
KpUCTAIITMYECKas
pemeéTka.
DNEKTPOXUMHUYECKH
U psii HAPSKCHUN
METAJIJIOB.
dusnyecKue u
XUMHYECKHE
CBOMCTBA METAJUIOB.
O61u11e cnocoOsl
MOTYYEHUS
MetaioB. [lonstue
0 KOppo3uu
METaJIOB,
OCHOBHBIE CITOCOOBI
3aIUThI UX OT
kopposuu. CriyaBbl
(cramb, 4yyTyH,
JTHIOPATIOMUHUH,
OpoH3a) U Ux
MIPUMEHEHUE B OBITY
u
MIPOMBIIIIJICHHOCTH.
XUMUYECKU I
9KCIIEPUMEHT:
JemoHcTpanuu:
OO6pa3siibl METAIIIIOB
U CILJIaBOB.
N3yuenne
pe3yabTaToOB
KOPpPO3UH METAIIJIOB
(BO3MOKHO

MPUMEHSITh 9TU
MTOHSATHUS TTPH
OIUCaHHH
CBOIICTB BEIIECTB
H UX
MPEBPAILICHUH.
OOBICHATD
oOmme
3aKOHOMEPHOCTH
B H3MEHEHUH
CBOICTB
9JIEMEHTOBMETAII
JIOB U UX
COETUHEHUH C
YYETOM CTPOCHUSA
HX aTOMOB.
XapakTeprus3oBaTh
CTPOCHHUE
METaJIIOB, 00IIHe
(buznvecKue u
XUMHYECKUE
CBOMCTBa
METAJIJIOB.
XapakTepu3oBarth
0011I1Ee CIOCOOBI
MOJTy4YEHUS
METAaJIJIOB.
OnuceIBaTh
CITOCOOBI 3alUThI
METAaJIJIOB OT
KOPPO3HH.
CnenoBarthb
IpaBHJIaM
Oe30ImacHoM
paboTHI B
naboparopuu mpu
HCIIOJIb30BaHNH
XUMHYECKOM
TOCYIBI ¥
000pyI0BaHUS.
[TponsBoauTh
BBIYHCIICHHS 110
YpaBHEHUSIM
XAMHYECKHAX




HCIIOJIb30BaHKE
BHJICOMATEPHAIIOB).
JlaGopatopHsble
OITBITHI:
O3HaKOMIICHHE C
obpasmamu
MCTAJIJIOB H
CILIaBOB, HX
(buznuecKkuMu
CBOMCTBaMH.
Breraucnenus: mo
ypaBHEHUSM
XUMHYECKUX
peakuuii, €Clii OJIMH
W3 peareHTOB
COJICPXKUT TIPUMECH

peakuuii, eciu
OJH U3
peareHToB
COJICPIKUT
MIPUMECH.
VYyacTBOBaThH B
COBMECTHOM
paborte B mape
WJIU TpyTIIE.
Hcnons3oBaTh
MIPU BBITIOJIHEHUU
y4eOHBIX
3aJlaHUM TEKCThI
y4eOHHKa,
CIIPaBOYHbIC
MaTepualibl
(ITepuoauyeckyto
CUCTEMY
XHUMHYECKHUX
anemenTtoB /[. U.
Menpaeneena,
Ta0IHIy
pPacTBOPUMOCTH
KUCJIIOT,
OCHOBaHUH U
coJIeH B BOJIE,

AIEKTPOXUMHYEC
KUU psil
HaIpsHKEHUN
METaJUIOB)
3.2. | BaxkHeiimne MeTa/uIbl M WX 16 [lemounsie OOBSCHATD
CcOeIMHEeH U METaJlIbL: o0rmiue
I0JIOKEHHE B 3aKOHOMEPHOCTH
[lepuoanueckoit B U3MEHEHUU
cucreme CBONCTB
XUMUYECKHUX AJIEMEHTOBMETAI
anemenToB .1. JIOB M UX
Menneneena, COEIMHEHNH B
CTPOEHHUE UX rpyImIax c
aTOMOB, YYETOM CTPOCHUS
HaXOXKJEHUE B UX aTOMOB.
MIpUPOJIE. XapakTepus3oBaTh
dusnueckue u busnueckue u
XUMUYECKHE XUMUYECKHE
CBOMCTBa (Ha CBONCTBA
puMepe HaTPUsl U MPOCTHIX
kanust). OKcuasl U BEILIECTB
TUAPOKCH/IBI HATPHS | METAJUIOB U UX
U KaJlus. COEIMHEHUI
[Ipumenenue (okcu0B,
LIETOYHBIX TUAPOKCHJIOB,

METAJIJIOB U UX

coJieit), CoCOOBI




COCIUHEHUH.
Illenoyno3emMenbHBIC
MeETaJlJIbl Maruui u
KaJIBIIUH:
IIOJIOJKCHUE B
[Tepuonuueckoi
CHCTEME
XHUMHYSCKHX
anemenToB J[.1.
MeHnpeneena,
CTPOCHHUE UX
aTOMOB,
HaXO0XICHUEC B
MIpUPOJIE.
duznyeckue 1
XHUMHYECKHE
CBOMCTBA MarHus u
KaJIbIIMs.
Baxneiue
COCIMHEHMUS
KaJIbIHs (OKCH]I,
TUIPOKCHU, COJIN).
KécTkocTh BOABI U
CII0COOBI €€
YCTpaHEHHS.
ANIOMUHUI:
MTOJIOKCHHE B
[Iepnonnueckoi
CHCTEME
XAMUYECKHXDJIEMEH
toB JI.1.
Menneneena,
CTPOEHHUE aToMa,
HaXO0XJCHHE B
IpUPOJIE.
duznueckue 1
XUMUYCCKHE
CBOMCTBaA
AJTFIOMUHUS.
AmMpoTtepHbie
CBOICTBa OKCHUA U
THAPOKCH]IA
amomuHus. JXKeneso:
MOJIOJKEHUE B
[Iepuonnueckoi
CHCTEME
XHUMHYCSCKHX
anemenTtoB J[.1.
Menneneena,
CTPOEHUE aToMa,
HaXO0XXICHUE B
TIPUPOJIE.

UX TOJIy4EeHHUS,
MPUMEHEHUE U
3HAYCHHUEC B
MIPUPO/JIE U )KU3HU
YyeJIoBEKa.
VcranaBiauBaTh
MPUYUHHOCEACT
BEHHYIO CBSI3b:
CTpPOCHUE
BEIECTBA —
CBOIiCcTBa —
MIPUMEHEHHE — Ha
npuMepax
M3y4aeMbIX
BCIICCTB.
Pacno3naBats ¢
IIOMOIIILIO
Ka4yeCTBECHHBIX
peaKrii HOHbI
METAaJIJIOB:
MarHus, KaJblys,
aJIOMHHUS,
LIMHKa, Kejie3a
(IT) u xene3a
(I11), memu (II).
JlokasbIBaTh
aM(pOTEpHBIH
XapakTep
OKCHJIOB U
THAPOKCUJIOB
ATIOMUHUS U
[IMHKA.
IInanupoBats 1
OCYIIECTBIISATH Ha
MPaKTUKE
XAMUYECKHE
SKCIIEPUMEHTBHI,
MIPOBOJIUTH
HaOIIOIeH N,
JIeJIaTh BBIBOJBI
0 pe3yJibTaTam
IKCIIEPUMEHTA
MIpU IPOBEICHUU
71a00paTOPHBIX
OIIEITOB U
MPaKTUYECKUX
pa0or.
CrenoBars
MpaBUIIaM
Oe3omacHoOM
paloThI B
nabopaTtopuu mpu




dusznueckue u
XAMUYECKHE
CBOICTBA KeJIie3a.
Oxcunpl,
TUAPOKCH/IBI U COJIU
xenesa (I1) u sxxenesa
(IIT), ux cocras,
CBOMCTBa U
MOJTy4YEHUE.
XUMUYEeCKUH
SKCIEPUMEHT:
JeMoHcTpanuu:
OcobeHHOCTH
B3aUMOJICUCTBUA
OKCHJIAa KaJIbIUs 1
HaTpus C BOJIOU
(BO3MOXKHO
HCIIOJIb30BaHHUE
BHJICOMATEPHAIIOB).
OkpaiuBanue
IJIAMEHH HOHAMU
HATPHS, KaTus U
KaJIbIHS (BO3MOYKHO
HCIIOJIb30BaHHUE
BUJICOMATEPHAIIOB)
UccnegoBanme
CBOMCTB KECTKOM
BoJIbI. [Iporecc
TOpPEHUS JKeJe3a B
KHCJIOPOJIe
(BO3MOKHO
HCIIOJIb30BaHUE
BUICOMATEPHAJIOB).
JlaGoparopHble
onsIThl: [IpoBenenue
Ka4yeCTBEHHBIX
peakiMii Ha HOHBI
(Marawms, KanbIus,
aJIOMMHUS, [TUHKA,
xenesa (II) u xxenesza
(III), memum (11),
OITHCaHHE
MPU3HAKOB UX
MPOTEKAHUS.
HccnenoBanue
aM(pOTepHBIX
CBOMCTB THAPOKCHIA
ATIOMHHUS 1
TUAPOKCH/IA LIMHKA.
[IpakTnueckue
paboTsr: Ne 6.
JKEcTKkOCTh BOJBI U

HCII0JIb30BaHNNU
XUMUYECKON
HOCYbl U
00opyTI0BaHUS.
IIpousBoauts
BBIYMCIICHHUS 110
XUMUYECKUM
YPaBHEHUSIM.
VYyacTBOBaTh B
COBMECTHOM
pabote B mape
WJIU TpyTIeE.
BeicTpauBats
pa3BEPHYTHIE
MUCbMEHHBIC U
YCTHBIE OTBETHI C
ONOpoOM Ha
uHOPMAIIHIO U3
y4ueOHUKA U
CIPaBOYHBIX
MaTepuasos,
IrpaMOTHO
HCII0JIb30BaTh
W3Y4YEHHBIN
MOHSATUMHBII
anmnapar Kypca
XUMUU




METOJEBI €&
ycTpaHenus. Ne 7.
Pemenune
AKCIEPUMEHTAIbHBI
X 3a7a4 II0 TeME
«Baxneimnme
METaJUIbl U UX
COCITUHECHHUS.
Breraucnenus: mo
ypaBHEHUSIM
XHUMHYECKHX
peakuuii, €Clii OJIMH
W3 peareHTOB JaH B
M30BITKE UJIN
COJIEPKUT MPUMECH;
MacCOBOH 10U
BBIXO/Ia TIPOIYKTa
peakiu

Paznen 4.
OKpY:Kalolas cpena

Xumusa

u

4.1.

XuMHusT M OKpYy:Kawolas

cpena

BemectBa u
MatepHasbl B
MTOBCEIHEBHOM
KU3HH YEJIOBEKa.
be3omnacnHoe
UCIIOJIb30BaHHE
BEIICCTB U
XHUMHAYECKHX
peakuuii B ObITY.
[TepBas momorp mpu
XUMHYECKHX 03KOTax
U OTPABJICHUSX.
XUMHYECKOE
3arpsi3HEHUE
OKPYXKAaIOIIEH Cpeabl
(npenenbHas
JOITYCTUMASsIKOHIICHT
parvsi BeIIecTB.
Ponb xumuu B
peleHuu
IKOJIOTHYECKUX
npobiem.
XuMu4IecKui
IKCIIEPUMEHT:
JeMoHcTpanmu:
Nzyuenue o6pa3ion
MaTepHajoB
(cTex0, CIIIaBbI
METaJIJIOB,
MOJINMEPHBIE
MaTepuabl)

XapakTeprus3oBaTh
POJIb XMMHUU B
pa3IMYHbIX
chepax
JESITEIbHOCTH
JIIOEH,
OCHOBHBIE
BEILIECTBA U
MaTepUabl,
MIPUMEHSIEMBIE B
KUZHH
COBPEMEHHOTO
YesoBeKa.
OOBACHATD
yCIIOBUS
6e30macHOro
HCIOJIb30BaHUS
BEILIECTB U
XUMUYECKUXPEaK
il B OBITY.
AHanmM3upoBaTh U
KPUTUYECKU
OLIEHUBATh
UH(pOPMALIHIO O
BIIASTHAH
MPOMBILIUIEHHOCT
U, CEJIbCKOTO
X035MCTBA,
TpaHCIopTa U Ap.
Ha COCTOSIHHE
OKpY>Karolen
cpeabl. YMeTh




OKa3bIBaTh
MEPBYIO MOMOIIb
MIPH XUMHUYECKHX
OKOTax u
OTpaBJICHUSX.
[Ipunumath
y4acTue B
00CYXICHUHN
poosiem
XUMHUYECKOH U
3KOJIOTUYECKOU
HAIPaBJIEHHOCTH,
BBICKa3bIBATh
COOCTBEHHYIO
MTO3UITUIO TIO
npobaeme u

npearaTh
BO3MOJKHBIE MYTH
€€ pelieHust

Pe3epBHOe Bpemsi 11

OBLIEE YHUCJIO YACOB 68

1O MTPOI'PAMME

KanennapHo-reMaTuyeckoe IiaHUPOBaHUE XUMHUA 9 Ki1acC K y4eOHUKY «Xumus. 9 kimace»
aBTopa O.C. I'abpuensna,

N.T". OctpoymoBa, C.A. CrnagkoBa (M.: [Ipocemenue, 2019 ).

(2 uaca 6 neoenio, 6ce2o 68 wacos)

Ne Ha3Banue TeMbl ypoka Kou-Bo | JlaTa Jara
n/n 4acoB | IpOBeJeHUs! NMpoBeIeHust
IVIAH pakr
Paszpnen 1. Bemectso u 17

XUMHUYIECCKHUE pCaKIIun

1.1. IloBTOpenue u yrayoJenue )
3HAHMH OCHOBHBIX pa3Je/IoB
Kypca 8 kiacca

1. [lepuoanueckuii 3aKoH. 1 05.09.
[lepuonnueckas cucrema
XUMHUYECKHUX dneMeHTOoB [I. 1.
MeHaeneeBa

2. CrpoeHue aTOMOB. 1 07.09.
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XUMUYECKHX JIICMEHTOB
MEPBBIX TPEX MEPHOJIOB, KU,




KaJIBLIYA U UX COCVMHECHUM B
COOTBETCTBHH C IOJIOKEHUEM
anemeHToB B llepuonunueckon
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpocHHE BelecTBa: BUIBI
XUMHUUYECKOM CBA3U. THIIbI
KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT
THIIA KPUCTAJUIMYECKON PEIIETKY U
BHJIa XUMUYECKOU CBSI3U.

12.09.

Kinaccudukamnms 1 HOMEHKIaTypa
HEOPraHWYECKUX BEIIECTB.
XHUMHYECKHE CBOMCTBA BEILIECTB,
OTHOCSIIIMXCA K Pa3JIMYHbIM
KJIacCaM HEOPraHUYECKUX
COCIMHEHHNH, TEHETHYECKasl CBI3h
HEOPraHWYECKUX BEIIECTB.

14.09.

BxonHas koHTposbHAsI paboTa 1o
MTOBTOPEHUIO

19.09.

1.2.

OcCHOBHBIEC 3aKOHOMEPHOCTH
XHMHYECKHX peakuui

Knaccudukanms xumuaecknx
peaKkui Mo pa3InyHbIM
IpU3HAKaM (110 YUCITy U COCTaBY
YUYacTBYIOIIMX B pEaKI1H BEIECTB,
0 TETI0OBOMY 3¢ deKTy, 1o
M3MEHEHMIO CTeNeHEeN OKUCIICHUs
XMUMHUYECKHX 3JIEMEHTOB, IO
00paTUMOCTH, 110 YYaCTHIO
KaTtaim3aTopa). JK30- U
SHIOTEPMHUYECKUE PEAKIIHH,
TEPMOXUMHUYECKNE YPABHEHUS

21.09.

[ToHsATHE O CKOPOCTH XMMHYECKOU
peakmuu. [lonstre 06 oOpaTUMBIX
Y HEOOpaTUMBIX XUMHYECKUX
peakuusix. [loHsTHE O TOMOTEHHBIX
U TETEPOr€HHBIX PEaKLUAX.
[TonsTue o xatanuse.

26.09.

IlousTHIE 0 XUMHYECKOM PpaBHOBECHHU.
q)aKTOpBI, BJIMAIOIINUC HA CKOPOCTH

28.009.




XUMUYECKOU p€aKmru U MOJIOKECHUE
XUMUYCCKOI'0 paBHOBCCHA.

OKHCIIUTENBHO-
BOCCTAHOBUTEJIHHBIC PEAKIIHH,
ANIEKTPOHHBIN OamaHC
OKHUCJIUTEITHHO-BOCCTAHOBUTEIILHOM
peakuuu. CocTaBlIeHUE YpaBHEHUI
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peaKLui ¢
HCIIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OasiaHca.

02.10

1.3.

9JI€KTpOJ'II/ITI/I‘IeCKaH Jucconuanus.
XUMHYECKHE p€aKuuu B paCTBOpax

10.

Teopust 3MEKTPOIUTHUECKON
JUCCOLMALMU. DJIEKTPOJIUTHI U
HE3JIEKTPOJIUThI. KaTHOHBI,
AHHUOHBI.

05.10.

11.

MexaHn3M JUCCOLMALINH BEIIECTB
C pPa3IUYHBIMU BUAAMH
XUMHYECKOH cBs3U. CTerneHb
nucconuanui. CUiIbHBIE U cl1a0ble
AJICKTPOJIUTHI.

09.10.

12.

Peakiinu nonHoro ooMeHa.
YcnoBus mpoTeKaHus peakiuit
HMOHHOTO 0OMEHA, IOJITHBIE H
COKpaIIéHHbIE HOHHBIE YPABHEHUS
peakuui

12.10.

13.

CBoOICTBa KHCIOT, OCHOBAaHUH B
colieil B cBeTe MpeacTaBIeHuit 00
BJIEKTPOJIUTAYECKON AUCCOIMALINH.

16.10.

14.

KauecTBeHHbIe pCaKu Ha NOHBIL.

19.10.

15.

[ToHsiTHE O THAPOIN3E COJIEH.

23.10.

16.

ITpakTuyeckas padora: Ne 1.
Permienue skcriepuMeHTaTbHBIX
3aja4 Mo TeMe
«DNEKTPOIIUTHUECKAS
nucconuanusg. XuMudeckKue
pEaKIyu B pacTBOpax».

26.10.




17.

KontponsHast padora Nel mo reme
«DNEKTpOIUTUYECKAs
aucconuanus. XMMUYECKHe
peaxkuuu B pacTBOPax».

07.11.

Paszgen 2. Hemeraaabl 1 UX
CoeUHEeHUS

25

2.1.

OO0mas xapakrepucTuka
XUMHUYecKknX 3j1eMeHToB VIIA-
rpynnsbl. I'ajorennst

18

OOm1ast xapaKTepUCTHKA
ranoreHoB. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIC CTEIICHU
okucnenus. Ctpoenue u
(u3nvecKre CBOWCTBA MPOCTHIX
BEI[ECTB — I'AJIOTCHOB.

09.11.

19.

XUMHYECKUE CBOMCTBA HA IPUMEPE
XJiopa (B3auMoIeliCTBUE C
MeTaJUIaMH, HEMETaJlJIaMU,
miesioyamu). XJI0pOBOIOPOI.
CoustHas KUCII0Ta, XUMHYCSCKHUE
CBOICTBA, MTOJIyYEHHE,
npuMeHeHue. JleiicTBue xjiopa u
XJIOPOBOJIOPOJIa HA OPraHU3M
YeJoBeKa.

14.11.

20

Baxwuernimme Xaopuasl U UX
HAaXO0XIEHUE B IPUPOJIE.

16.11.

21.

[TpakTuyeckas pabora Ne 2:
[TonydyeHue consiHON KUCIOTBHI,
H3y4YEeHUE €€ CBOWCTB.

21.11.

2.2.

OO0mas xapakrepucTuka
XHMHYECKHX 3JIeMeHTOB VIA-
rpynnsl. Cepa u eé coeqMHeHUs!

22.

OO01mas xapakTeprCTUKa SJIEMEHTOB
VIA-rpynmber. OcoOOeHHOCTH
CTPOECHHUS aTOMOB, XapaKTEPHLIE
CTCIICHU OKHCJICHUA

23.11.

23.

Ctpoenue n Gpuzndeckne cBOMcTBa
MIPOCTHIX BEMIECTB — KUCIOPOIa
cepbl. AJUIOTPOIHbIE

28.11.




MoAU(HUKAIIH KUCIIOPOA U CEePHI.
XUMHUYECKUE CBOMCTBA CEPBI.

24,

CepoBoopo/1, CTpOEHHUE,
¢bu3nvecKkrue 1 XUMHUYECKHE
CBOMCTBA.

30.11.

25.

OKCI/II[BI CCPBI KaK NPCACTAaBUTCIIN
KHUCJIOTHBIX OKCHUIOB. HaXO)K,HeHI/Ie
Cephl U €€ COCIMHEHUI B IPUPOJIE.
XUMUYECKOe 3arpsi3HeHue
OKpYKarollen cpeibl
COEIMHEHUSIMU Cephl (KUCIOTHBIE
JOXKIH, 3arpsi3HEHUE BO3AyXa U
BOJOEMOB), CITOCOOBI €r0
MPEAOTBPALLICHUS.

05.12.

26.

CepHas Kuciota, Gu3uIecKue u
XHMHYECKHE CBOMCTBA (00IIHE Kak
IIpeICTaBUTEINS Kjlacca KUCIIOT U
crernuduieckre). XMMHUUCCKHUE
peaxiuu, Jiexaliue B OCHOBE
MIPOMBIIIIJIEHHOTO CrIoco0a
MOJTy4EHHUSI CEPHOMN KUCIIOTHI.
[Ipumenenue. Conu cepHoO
KHUCJIOThI, KAUECTBEHHAsI PEaKLUs
Ha CyJb(aT-HOH.

07.12.

217.

3auer no Teme: O6mas
XapaKTCPUCTUKA XUMHUYCCKUX
anemeHToB VIA-rpynmnsl. Cepa u eé
COCIMHCHUA

12.12.

2.3.

OO0mas xapakTepuCcTHKA
XHMHYECKHX 2JIeMEHTOB VA-
rpynnsl. A3or, ¢pocgop u ux
COCAMHECHUSA

28

OOm1ast XapaKTepUCTHKA PIIEMEHTOB
VA-rpynmbl. Oco6eHHOCTH
CTPOCHHS aTOMOB, XapaKTepHBIE
CTETICHH OKUCJICHHUSI.

14.12.

29

A30T, pacrpocTpaHeHHE B
npupoje, puzndeckue u
XMMHYECKHE CBOICTBA.
KpyroBopot a3ora B npupo/e.

19.12.




30

AMMHaK, ero pu3nvecKue u
XMMUYECKHE CBOWCTBA, OTyYCHHE
U TIPUMEHEHHUE.

21.12.

31

[TpakTuyeckas padora Ne 3:
HOHy‘-IeHI/Ie aMMHaKa, U3y4YCHHUC
€ro CBOMCTB.

26.12.

32

Conu aMMOHHMS, UX (PU3UYECKUE U
XHMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas
peaKiys Ha MOHbl aMMOHMSIL.

33

A3OTHAas KUCIIOTa, €€ MoJyuyeHue,
(busznuecKkrue 1 XuMUYeCcKHe
cBolicTBa (00mIHe KaK
MIpeICTaBUTEINSI KJIacca KUCIIOT U
cnernuduueckue). Mcnons3oBanue
HUTPATOB U COJICH aMMOHHUS B
KaueCTBE MUHEPATHHBIX
yao0penuit. Xumuueckoe
3arpsI3HEHUE OKPYKAIOILIEH CpeJibl
COCIMHEHUSIMH a30Ta (KUCIOTHBIC
JOXKIH, 3arpsi3HEHUE BO3AyXa,
MOYBBI U BOAOEMOB).

28.12.

34

docdop, amnoTponHbIe
Mojudukauu pocdopa,
¢busnyeckue 1 XUMHUECKUE
coiictBa. Oxcup pocdopa (V) u
dbocdopnas kucnorta, puznyeckue
1 XUMHYECKHE CBOMCTBA,
nony4deHue. Mcnonp3oBanue
¢docaroB B kauecTBe
MUHEpAJIbHBIX Y00peHuit

09.01.

2.4.

OO0mas xapakrepucTuka
XHMHUYECKHX dj1eMeHToB IVA-
rpynnbl. Yrjiepoa i KpeMHHH, U
HX COeIMHEeHU

35

OO01mas xapakTeprCTUKA SJIEMEHTOB
IVA-rpynmel. OcobeHHocTH
CTPOCHHUS aTOMOB, XapaKTEPHbBIC
CTETIEHU OKUCJICHUS. YTIEPOI,
AJUTOTPOITHBIE MOTU(PUKALIHH,
pacmpocTpaHeHue B IPUPOJIE,

11.01.




¢busnyecKre 1 XUMHUECKUE
cBoiicTBa. Ancop6mus. Kpyrosopot
yIjiepoia B IpUpoe.

36

Oxcunsl yraepojaa, ux pusndeckue
1 XUMHYECKHE CBOMCTBA, JCHCTBHUC
Ha )KUBBIC OPTAHU3MBI, TIOTYUYCHHE
U IpUMEHEHHUe. DKOJIOrHYecKre
pOoOJIeMBbI, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV), runoresa
rJ100aTbHOTO MOTEIICHUS KJIMMara,
MAPHUKOBBIN 3PPEKT.

16.01.

37.

[TpakTrueckas padota: Ne 4.
[Tomyuyenue yriaekucioro rasa,
M3Y4YEHHUE €ro CBONCTB.

18.01.

38

VYTroJybHAs KUCIIOTA U €€ COJIN, UX
¢bu3nvecKre 1 XUMHUECKUE
CBOMCTBA, IIOJIyYEHUE U
npuMeHeHne. KauectBeHHas
peaxuus Ha KapOOHAT -UOHBI.
Hcnonb3oBanue kapOOHATOB B
OBITY, MEAUIINHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM
XO35UCTBE.

23.01.

39

[TepBoHayanbHbIE MOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COEMHEHUSX yrieposa (MeTaH,
9TaH, STUJIEH, alleTUJIEH, 3TaHOJI,
INIMLEPHUH, YKCYCHAs KHCIIOTA).
[TpupoaHbie ICTOYHUKHT
yTIEBOIOPOAOB (YTOb,
IPUPOJHBIN ra3, HeTh), IPOAYKTHI
uX nepepaboTku (OEH3UH), UX POIb
B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTHEe 0 OMOTOTUYECKU BaXKHBIX
BEIIIECTBAX: XKUPaX, OeNKax,
VTJIEBOJIAX — ¥ X POJIH B JKU3HH
yenoBeka. MaTepuanbHOe
€IMHCTBO OPTaHUYECKUX U
HEOPTaHMYECKUX COSAMHEHU.

25.01.

40

Kpemuuii, ero pusnueckue u
XMMHYECKHE CBOICTBA, ITOJIy4EHNE
u npuMeHeHue. CoeMHEHU

30.01.




KpemHHUA B ipupoae. O0mme
NpeJCTaBIeHUs 00 OKCUIE
kpemHus (IV) u kpeMHueBoit
kuciiore. CHIMKaThI, X
WCIIOJIb30BaHUE B OBITY, MEIUIINHE,
MPOMBIIIUIEHHOCTH. BaxuHelue
CTPOUTEIbHBIC MaTCPUAIIBI:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
xene300eToH. [Ipodraembl
0€30I1aCHOT0 UCIIOJIb30BaHUS
CTPOUTEILHBIX MAaTEPUAJIOB B
IMOBCEAHEBHOM XKU3HU

41

[IpaxTuueckas padora Ne 5.
Pemenne OKCIICPUMCHTAIIbHBIX
3amay o teme «Baxneiimue
HEMETaJUTbl U UX COCAMHEHHUSD)

01.02.

42

KonTponbhas padbota no teme
«Hemerasuibl n UX cOeTMHEHMS»

06.02.

Pa3zgea 3. Meraiisl 1 HX
COeUHCHUSA

20

3.1.

OO0111ue CBOICTBA METAJLIIOB

43.

OO6mras xapakTepucTuka
XAMUYECKHX DJIEMCHTOB —
METaJIJI0B Ha OCHOBAaHUM UX
nojoxenus B Ilepuoanueckon
CHCTEME XMMHUYECKHX DJIECMCHTOB
J.. Menneneesa u cTpoeHUs
aToMoB. CTpoeHue MeTaJlIoB.
Merannuueckas CBI3b U
MeTaJuTH4ecKasi KpucTauInaecKas
pemeéTka.

08.02.

44,

DNEeKTPOXUMHUYECKUN P
HaIlpsHKEHUH METaJIOB.
du3nyYecKUe U XUMUYECKUE
CBOMCTBA METAJLJIOB

13.02.

45,

O01u11e crnocoObl MOTyYSHHS
MmeTtaiioB. [IoHsATHE O KOPPO3UH
METaJJIOB, OCHOBHBIE CIIOCOOBI
3aIIUTHl KX OT KOPPO3HUH.

15.02.




46.

Cnnasel (cTanp, 4yI'yH,
TIOPATFOMUHUN, OpOH3a) U UX
MPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH.

20.02.

3.2.

BaxHelinne MeTa/LJIBI K UX
coeIMHEeHU S

16

47.

[lenounble METaLIbL: TTOJIOXKEHUE B
IIepnonnueckoii cucreme
XUMHUYECKUX djiemeHnToB .M.
MenpeneeBa, CTpOSHHE UX aTOMOB,
HaxO0XXJICHHUE B MPUPO/IC.

22.02..

48.

dusnueckue U XUMUYECKHE
CBOWCTBA (Ha MPUMEPE HATPUS U
KaJIusl).

27.02.

49,

OKcHIbl ¥ THAPOKCUIBI HATPUS U
kanus. [I[puMeHeHne mea0uHbIX
METAJUIOB U UX COEIUHEHUH.

29.02.

50.

[lenoyHO3eMeNnbHbIE METAILIBI
MarHuii ¥ KajabIUii: MOJOXKEHHUE B
[Iepnonnueckoii cucreme
XUMHUYECKUX djiemenToB J[. 1.
MenpeneeBa, CTpPOEHUE UX aTOMOB,
HaxO0JIEHHE B MIPUPO/IE.
duznyuecKnue 1 XUuMHYECKHE
CBOMCTBA MarHus 1 KaJIbLIMsl.

05.08.

51.

Baxueiinme coefMHEHUS KaJlbIU
(oKkcu, TUIPOKCU]I, COJIN).

07.03.

52.

JKEcTKOCTh BOIBI U CIIOCOOEI €€
yCTpaHEHHUsI.

12.03.

53.

ITpakTuueckas padora: Ne 6.
JKEcTKOCTh BOABI U METOMEI €€
YCTpaHEHHS.

14.03.

54,

AIIOMUHHI: TOJIOKEHUE B
Ilepnonnueckoi cucreme
XUMHUYECKHUX dneMeHTOoB [I. 1.
MeneneeBa, CTpo€HHE aTOMa,
HaxO0JICHHE B MIPUPO/IE.
dusnyeckre U XUMUYECKHE
CBOMCTBA aJTIOMUHUS.

26.03.




55.

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUIA AITIOMUHUSI.

28.03.

56.

Kemne3o: mogoxeHNue B
IIepnonnueckoii cucreme
XUMUYeCcKux 3yiementoB J[. 1.
MenieneeBa, CTpO€HUE aTOMa,
HaxO0KJICHHE B MPUPO/IC.
dusnyeckue 1 XUMUYECKHE
CBOMCTBA KeJie3a

02.04.

S7.

OKcuibl, THIPOKCUIBI H COITH
xenesa (I1) u xxenesa (III), ux
COCTaB, CBOMCTBA U MOJIyYCHHE.

04.04.

58.

[IpakTuueckas padora Ne 7.
Perenue skcnepuMeHTaNbHBIX
3a7a4 no teme «BaxHeimue
METAJUIBI U UX COCAUHEHUS.

09.04.

59.

BbluncneHuns: no ypaBHeEHUAM
XMMUYECKUX PEAKLUI, €CIN OOUNH U3
peareHTOB AaH B U3bbITKe nan
COLEPKUT MPUMECH.

11.04.

60.

BbluncneHuna: no ypaBHeHUAM
XMMUYECKUX peaKkLmii MaccoBoin Aonu
BbIXOZa NPOAYKTa peakuuu

16.04.

61.

O0001IeHrE U cCUCTEMAaTU3 AU
3HAHUH 110 TeMe « MeTalljIbl U UX
COEIMHEHUS

18.04.

62.

KonTponbHas pabota mo teme
«MeTaniibl U UX COETUHEHUI

23.04.

Pa3zpnen 4. Xumus u okpyxaomas
cpeaa

4.1.

XuMus M OKpyxKamoLas cpeaa

63.

BemiectBa 1 MaTepuaisl B
MTOBCETHEBHOM JKU3HU YEJIOBEKA.
be3omacHoe ncrnone3oBanne
BEIIECTB M XUMHUYECKUX PEaKInii B
OBITY

25.04.

64.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX
0XKOorax u OTpaBJICHUAX.

30.04.




65. XHUMHYECKOE 3arpsi3HEHUE 1 07.05.
OKpY>Karolen cpepbl (mpenenbHas

JOITyCTHMAs
IloBTOpEeHue mo Kypcy xumuu 9 3
KJiacca
66. IToaroroBka Kk UTOroBO¥ 1 14.05.

KOHTPOJILHOM padoTe

67. HToroBast KOHTpOJIbHASA paboTa 3a 1 16.05.
Kypc xumuu 9 kiacca

68. AHann3 KOHTPOJIBHOUN paOOTHI. 1 21.05.
Pemenue 3anau.

HUroro: 68

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 1151 YAEHUKA

* Xumus, 8 knacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEpHOE 00IIECTBO
«3narenscTBo «IIpocBemienne»

* Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A., AKIHOHEPHOE
obmrectBo «M3aarenscTBO «IIpocBerienne»

tabnuupel: [lepuonnyeckas cucreMa xumuueckux snemeHToB J1. . MenneneeBa, Tabnuia

pacTBOPpUMOCTH, 3J'IeKTpOXI/IMI/I‘-IeCKI/II71 pAA HAIPSPKECHUS METAJIJIOB

METOAUYECKHUE MATEPHUAJIbBI U1 YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb.- Peanu3zanusi-

tpeboBanuii-OI'OC-ocHOBHOT0-00111eT0-00pa3oBaHms.-MeToinyecKkoe-mocooue-1is-
yuntens.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/

https://resh.edu.ru/



https://uchi.ru/

https://www.yaklass.ru/



