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KonunuectBo yacoB 136
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[Iporpamma pazpaboTaHa Ha OCHOBE:

- [IpumMepHOIF OCHOBHOM 00pa30BaTEIbHONM IIpOrpaMMa OCHOBHOT'O OOIIETO
oOpazoBanusa (B penakiuu npotokona Ne 1/20 ot 04.02.2020 denepanbHOTO
y4e0HO-METOIUYECKOTO 00BbETMHEHHUS 110 00IIIEMY 00pa30BaHUIO);

- ABTOPCKOM IpOorpaMMbl Kypca XUMHH mist 8 - 9 kjaccoB
obmreoOpazoBarenbHbIX yupexaeHuil. ABrop: H. H. I'apa. - M.: IlpocBemenue,
2019.



B noBoii penaknuu 2020 rona

1.IlosicHUTEIbHAS 32 CKA
[Iporpamma mo xumuu s 8—9 kitaccoB pa3paboTaHa Ha OCHOBE:
- [IpuMepHO# OCHOBHOM 00pa30BaTEIILHOM MporpaMma OCHOBHOTO 00IIeT0 00pa3oBaHuUs
(B penmakiuu nmpotokoia Ne 1/20 ot 04.02.2020 denepanpHOTo ya4eOHO-METOANIECKOTO
00BEIMHEHUS 110 001IIeMy 00pa30BaHUIO);
- aBTOPCKOM MpOTpaMMbl Kypca XUMHUHU Ui 8 - 9 KiaccoB 0011e00pa3oBaTeIbHBIX
yupexienuii. Asrop: H. H. I'apa. - M.: [IpocBemenue, 2019.

Kunace 8 9
KonmdecTBo 9acoB B HeNEItO 2 2
Htoro yacos: 68 68
O06s13aTenbHas yacTh (KOJIMYECTBO YACOB HEJEIIO) 2 2

Yactb, popmupyemas yyacCTHUKaMU
00pa30BaTeIIbHBIX OTHOMICHHH (KOJIMYECTBO YacOB - -
HEJIEITIO)

2 . Cozep:xanue y4e0HOT0 mpeaMera

8 kyace

Paznen 1. IlepBonavanbible XumMuuyeckue noHaTus ( 21 u).

IIpeamer xumuun. XuUMHUS KaK 4acTh €CTECTBO3HAHMs. Tela, BelecTBa U MX CBOMCTBA.
OcCHOBHBIE METOJIbI TO3HAHWS B XWMHH: HAONIOJCHUE, W3MEpPEHHEe, IKCIEepUMEHT. [Ipuémbr
Oe3omacHo# paboTHl ¢ 000pyAOBaHHEM U BemecTBaMu. CTpoeHHe IIaMEHHU.

Uuctele BemectBa u  cMecu. CrmocoObl  pa3melleHHsT CMeceii: OTCTanBaHHUE,
(dbunpTpOBaHUE, BBITIAPUBAHUE, Kpucmaniuszayus, oucmuinayus. Oundeckue M XUMUYCCKUE
SIBJICHUSI. XUMUYECKUE peakiuu. [[pu3Haku XMMHUYECKUX PEAKIUi U YCIOBUSI BOZHUKHOBEHUS U
TEUCHUSI XUMUYECKUX PEAKIIHM.

ATOMBI, MOJIEKYJIBI M1 HOHBI. BeniecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSL.
Kpucramnmueckue u amopdHbie BemecTBa. Kpucrammmdeckue pemeéTkd: MOHHAs, aTOMHAs U
MOJIEKYJIsipHasi. 3aBUCUMOCTh CBOMCTB BEILIECTB OT THIA KPUCTAUNIMYECKON pemeTku. [IpocTrie n
CJIO’KHBIE BellleCcTBA. XMMHUYECKUHN 3JIeMEHT. MeTallibl 1 HeMeTalluIbl. ATOMHAsI €IMHULIA MACCHI.
OtHocuTenbHAsg aTroMHasi Macca. SA3bIK XUMUU. 3HAKU XUMHYECKHUX HJIEMEHTOB. 3aKOH MOCTO-
SHCTBA COCTaBa BemllecTB. Xumudeckue Gopmyinbl. Muaekchl. OTHOCUTENBHAS MOJEKYISIpHAS
Macca. KauecTBEHHBIM M KOJMYECTBEHHBIM COCTAaB BeEIIECTBA. BhIUMCICHUS MO XMMUYECKUM
dbopmynam. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTA BCOCIMHEHHH.

BaneHTHOCTh XUMHMUYECKHUX 3JeMEHTOB. OrnpeneneHrne BaJICHTHOCTH 3JIEMEHTOB IIO
tdopmyne OuHapHbIX coequHeHHi. CocTaBieHue XUMHUYECKUX (OpMyn OMHAPHBIX COCAMHEHUN
110 BaJICHTHOCTH.

ATOMHO-MOJICKYJIIPHOE y4deHHE. 3aKOH COXpaHeHUsi Macchbl BemiecTB. JKu3Hb U
nearenbHocTb M. B. JlomoHocoBa. XuMHuUecKue YypaBHEHUs, KO3((UIHEHTh. Tusl
XUMUYECKUX peaKui. Y CI0BUS U MPU3HAKH MPOTEKAHUSI XUMUYECKUX PEaKIUH.

Pasnen 2. Kucsiopoa. Bogopon (8 4).

Kucnopon - xumMuueckuil 3JIeMEHT M MPOCTOe BemiecTBO. HaxoxkneHuwe B mpupoje.
[Tomyuenue kucmopoaa B 1a60paTOPHH M MPOMBIIIICHHOCTH. DU3NYECKHe U XUMHUYECKHE CBOMA-
ctBa kucinopona. I'openume. Oxcupapl. Ilpumenenune kucinopona. KpyroBopor kuciopoaa B
npupojae. O30H, amoTponus Kuciaopoaa. Bo3ayx u ero cocras. 3amura aTMOc(EpHOTO BO3IyXa
OoT 3arps3HeHuid. Tennogot spgexm xumuueckux peaxyui. Ilowsmue 06 9K30- U
IHOOMEPMUYECKUX PEaAKYUSIX.

Bonmopon - xumuueckuil 3J€MEHT M MpocToe BemecTBo. HaxokneHue B mpupoje.
[Tonmyuenue BomopoAa B 1a0OpaTOpUM M MPOMBINIICHHOCTH. (DU3NYECKHe U XUMUYECKUE
CBOWcTBa BoJOpoaa. Bomopon — BoccTaHoBuTenb. Mepbl 0€30MacHOCTH MpH paboTe C
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BozopoaoM. [Ipumenenue Bomopona. KadecTBeHHbIE peakii Ha Ta3000pa3HbIC BELIECTBA
(kucmopo, BOJOPOI).

Paznen 3. Boxa. PactBopsl (7 4).

Bona B nipupojie. KpyroBopoT Bojbl B npupojie. MeToibl onpeeieHusl cocTaBa BO/IbI
— a”anu3 u cuHTe3. du3mueckue cBoicTBa BOAbl. Boma B mpuponae u crocoObl €€ OYMCTKH.
Abspauus BOoJbl. XMMHYECKHE CBOWCTBAa BOJbl. [IpuMmeneHue Boabl. Boma — pacTBOpUTEND.
PactBopel. PactBopumocTs BemecTtB B Boue. Kowyenwmpayus pacmeopos. MaccoBas 101
PacTBOPEHHOIO BEUIECTBA B PACTBOPE.

Paznen 4. KosmmvecBenHbie oTHOIIEHUs B XuMuu (5 1)

KonunuectBennsie oTHOmEHUs B xumuu. KosmuecTBo BemiectBa. Mosb — eIMHHIA
KOoJM4YecTBa BellecTBa. MomsipHass Macca. 3akoH ABoraapo. MousipHblii 00bEM  Ta3oB.
OTHOCHUTENBHAS TIOTHOCTH Ta30B. OObEMHBIE OTHOIIECHUS Ta30B MTPU XUMHUUYECKHUX PEAKITUX.

Pa3nen 5. OcHoBHBIE KJIACChI HEOPraHUYeCKHX coequneHuii (11 u).

Oxkcunpl: cocraB, kiaccudukanus. OCHOBHBIE M KHCJIOTHbIE OKcuiabl. HoMmeHkmaTypa
okcu0B. u3nUecKkre U XUMHUICCKHE CBOMCTBA, TIOJIYIeHUE U IPUMEHEHHUE OKCHIIOB.

I'mapokcunpl. Knaccudukamums rtuppoxcugoB. OcnoBanus. Cocta. Ilémoun u
HepacTBOpUMBbIe OcHOBaHMs. HoMenkiatypa. ®u3ndeckrue U XMMUYECKHE CBOMCTBA OCHOBAHUIM.
Peakuust neitpanuzauuu. IlomydeHue um npumeHeHHe OCHOBaHUM. AMQOTEpHBIE OKCHUIBI U
TUAPOKCHIBIL.

Kucnorer. CoctaB. Knaccuduxamusa. Homenkmatypa. Duzndeckue W XUMHYECKUE
cBoiicTBa KuUCHOT. [lonmydyeHne W mNpUMEHEHUE KHUCIOT. BBITECHUTENbHBIA psl METAJIOB.
Nupnkaropel. U3MeHeHNE OKpaCKM MHIMKATOPOB B Pa3JIMYHbBIX Cpeaax.

Comun. CocraB. Knaccudukamms. Homenkmarypa. dusmdeckne CBOWCTBA COJICH.
PactBopumMocTs coseit B Boje. Xumuueckue cBoicTBa coseil. CriocoObl TMOJydeHHsI COJICH.
[Ipumenenue coseil.

['eHeTnveckass CBs3b MEXKIy KiIacCaMHd HEOPraHMYECKUX COeauHeHuu. [lpobnema
0e30nacHo020 UCNONb308AHUS BEWeCM8 U XUMUYECKUX peakyuti 6 NOB8CeOHEeBHOU JICUZHU.
Tokcuunvle, 2oprouue u 83pbl8OONACHbLE Bewjecmea. bvimoesas xumuueckas epamomuocme.

Pasnea 6. Crpoenne aroma. Ilepmoauveckuii 3aKOH M NMEePUOAUYECKAS CHCTEMA
xumudecknx daementos /1. M. MengeseeBa ( 74).

[lepBoHauanbHBIC TOMBITKK KIAaCCU(UKAIIUM XHMHYECKHX 3eMeHTOB. [loHsTHE O
rpyInax CXOJHBIX 3JEMEHTOB. ECTECTBEHHBIE CEMECTBa IIEJIOYHBIX METAJUIOB U TaJOTCHOB.
bnaropoansie rassi.

Ilepuonnueckuit 3axkon JI. M. MenneneeBa. llepuonnueckasi cucremMa XUMHYECKUX
anemenToB J[.M.MeHpeneeBa Kak €CTECTBEHHO-Hay4yHasl KiIacCHU(pUKAIUs XHUMHUYCCKUX DJIEMEH-
ToB. TabmuuHas ¢GopmMa NpeacTaBICHH KIacCU(MUKAIMK XUMHYECKHX 3meMeHToB. CTpyKTypa
tabmuiel «llepuoguyeckas cucrema xumuuyeckux siaemeHToB JI. M. MenpaeneeBa» (KopoTkas
dopma): A- u b-rpymmsl, nepuonbl. OU3NYECKUN CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpa
XUMHUYECKOTO 3JIEeMEHTa, HOMepa Meproia, HOMepa IPYIIbI (IS 2JIEMEHTOB A-T'PYIIII).

Crpoenue aroma: siApo, dHEpreTuueckuii ypoeHb. CocTaB sijpa aToma: MPOTOHBI U
HeUTpoHbl. M30TOMBI. 3apsl aTOMHOTO Si/Ipa, MaCCOBOE YMCIIO, OTHOCUTEIbHAsI aTOMHAsi Macca.
CoBpemenHast pOpMyIUPOBKA MOHITHS «XUMUYECKUHN DIIEMEHTY.

DneKTpoHHass 000JI0YKa aroMa: TMOHATHE 00 SHEPreTHYECKOM YpPOBHE (JIEKTPOHHOM
cioe), ero EMKOCTH. 3all0JIHEHUE JIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB IEPBOTO—TPETHETO
nepuoioB. CTpO€HHE SHEPreTUYECKUX YpPOBHEH aTOMOB NEpBbIX 20 XUMHYECKHX AJIEMEHTOB
nepuoauueckoit cucrembl J[.1. MenneneeBa. CoBpemeHHas GOpMYIHPOBKA MEPUOIMIESCKOTO
3aKOHAa. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB aTOMOB XHMHYECKHMX DJJIEMEHTOB MW HX
COEIMHEHUI Ha OCHOBE MOJIOKEHUsI B mepuoaudeckoil cucrteme .M. MenaeneeBa u cTpoeHus
atoma. 3Hauenue [lepuoauueckoro 3akona JI.11.Menneneesa.



3HaueHue nepuoauyeckoro 3akoHa. Hayunwle noctwxenus JI. M. Menneneesa:
HUCIPABJICHUC OTHOCHUTCJIbHBIX ATOMHBIX MaACC, IPCACKAa3aHHC CYIHICCTBOBAHHA HCOTKPLITBIX
OJICMCHTOB, IICPECTAHOBKU XUMHUYCCKUX 3JSJICMCHTOB B HepI/IOI[I/ILIeCKOf/'I cucreme. JKu3Hbp u
nesitenpHoCTb . M. Menneneena.

Pa3nen 7. CTpoenne BemecTBa. XumMuueckas cBsisb (9 ).

DNEeKTPOOTPUIIATEIILHOCTh aTOMOB ~ XMMHYECKHX 3JIeMEHTOB. (OCHOBHBIE BHJbBI
XUMUYECKOW  CBSI3M:  KOBAJICHTHAs  HEMOJISIpHAs, KOBAJCHTHAs  MOJspHAs, HOHHAasi,
Metayundeckas. [louwsmue o 6000pOOHOU C853U U ee GIUSHUU HA @u3udecKue ceoucmad
geujecme Ha npumepe 600vbl.Tunvl KpUCmMAaiIu4eckux pewemox (amomHas, MOJNeKYIAPHA,
UOHHAZA, Memaniudeckas). 3asucumocmev —uzuyecKux CceouUcme eewjecme Om — Muna
KPUCMALIUYECKOU peulemKu.

BanieHTHOCTB 271€eMEHTOB B CBETE JEKTPOHHOM Teopuu. CteneHs okucnenus. [IpaBuna
OTIpEICTICHUSI CTETIEHN OKUCIIEHUSI aTOMOB XUMHUUYECKHUX DJIEMEHTOB B COCTUHECHHUSIX.

Tunbl pacyeTHbIX 32124
1.Bbruncnenre MaccoBOW JOJIU XUMUYECKOTO 3JIEMEHTA 110 JOPMYJie COCIUHEHMUS.
2.Ycmanoenenue npocmetiuieli (hopmyivl 8ewecmed no MAcco8biM 00IAM dNIEMEHMO8.
3.Pacuer MaccoBOM J0JIM paCTBOPEHHOT'O BEIIECTBA B PACTBOPE.
TeMbl NPAKTHYECKUX PADOT:
[Ipaktuueckas pabora 1.JJabopatopHoe 0OOpymoOBaHHE W MPUEMBI OOpAIICHHS C HUM.
[TpaBuna 6e30macHO pabOTHl B XUMUYECKOM 1ab0paTopuu.
[IpakTnueckas pabora 2. OuncTKa 3arpsA3HEHHON MOBAPEHHOM COJIH.
[Tpaktrueckas padota 3. [lonydeHue Kucmopoia ¥ M3y4eHHUe ero CBOMCTB.
[Tpaktuueckas padota 4. [lonydeHne BoAOpOIa U U3YUCHHUE €TO CBOMCTB.
[IpakTuueckas padota 5. [IpuroToBieHre pacTBOPOB C OMPEIEICHHON MacCOBOW J0JIeH
PacTBOPEHHOTO BEIIECTBA.
[IpakTrueckas padota 6.Pemenne sxkcepuMeHTATBHBIX 3a1a4 10 TeMe «OCHOBHBIC
KJIACChl HEOPTaHUUECKUX COCAMHEHUI».

IKJace

Pa3nen 1. Xumuueckne peaxuun (15 )

Knaccudukarus XMMUYECKHX PEaKIUi: YUCITY W COCTaBY MCXOJHBIX U IOJYYCHHBIX
BEILIECTB; U3MEHEHHIO CTEIIEHEN OKHCIEHUS aTOMOB XMMUYECKHX DJIEMEHTOB; MOTJIOMIEHHIO HJIH
BBIJICJICHHIO SHEPTHH.

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ peakiuu.  OKHCIHTEIb,  BOCCTAHOBUTEIb,
IIPOLIECChI OKUCIICHHS W BoccTaHoBieHHs. CreneHb okucieHus. CocraBieHHE ypaBHEHHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA C IMOMOIIBI0 METOJA 3JICKTPOHHOro OaliaHca.
CyIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

TennoBeie dPPEKTHl XUMUYECKUX PEAKIUNA. DKIOTEPMHUYECKHE U DHIOTCPMHUYECKUE
peakiuu. TepMoXUMUYECKHe ypaBHEHHs. Pacu€Thl 0 TEPMOXMMHUCCKUM YPaBHECHUSM.

Tonsmue o cxopocmu xumuuecxou peaxyuu. Daxkmopwvl, erUsIOUUE HA CKOPOCHb
XMMMHQCKOZZ peakyuu. Hep@OHaltaJleOQ npedcmaeﬂeHue o Kamanuuse. llonamue o
Kamaiausamope.

O6patumsie peakiuu. [IoHATHE O XUMUYECKOM PaBHOBECHUH.

XHWMHYECKHUE pEaKIMd B BOJHBIX pPAacTBOpax. OJIEKTPOJUTHYECKAS JIUCCOIMAIIMSL.
DAEKTPOIUTHI U HEeANEeKTpouThl. oubl. KaTnoHsl u aHWOHBL. [ uopamuas meopus pacmeopos.
DIEeKTPOTUTHYECKAsT JUCCOIMAIUS KHUCIOT, OCHOBaHMM W cosiei. Ciabble W CHIIbHBIC
anektposuThl. CTeneHs aucconuanuu. Peakinu MOHHOTO OOMEHa. YCJIOBHsI TEUEHHUsS peakiuid
MOHHOTO OOMeHa. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHUX COCIUHCHHH B
CBETE  TMpeACTaBIeHUN 00  DIEKTPOJUTHYECKOW  JUCCOIMAIMM W OKUCIUTEIhHO-
BOCCTaHOBUTEIBHBIX peakiusx. [lonsamue o euoponuse coneu.

Paznen 2. Hemerauint |V — VII rpynn u nx coemnnenus: (30 u)



[TonoxxeHne HEMETAIJIOB B IMEPUOJUYECKOM CHUCTEME XHUMHYECKUX DJIEMEHTOB
J.N.MenneneeBa. OOmue cBoiictBa HemeTaioB. ['amorensl. [losokeHHe B MEpPUOIUYECKON
CHUCTEME XMMHUYECKUX JIEMEHTOB, CTpoeHHe uX aTroMoB. Haxoxnenue B npupoje. Gusnueckue u
XUMUYECKUE CBOMCTBa rajgoreHoB. CpaBHUTENbHAs XapaKTepuCcTUKa rajoreHoB. [lomyuenue u
IIPUMEHEHHE TaloreHoB. Xiop. dusmyeckne M XUMHUYECKUE CBOMCTBa xJyopa. Ilpumenenue
xyiopa. XnopoBojopos. Puzmueckue cpoictBa. I[losnydyenue. XinopoBogopoaHas (coJisiHas)
kuciorta U e€ comu. KadecTBeHHas peakuusi Ha XJOPHUA-WUOHBL. Pacrmo3HaBaHue XJIOPHUIOB,
OpOMUJIOB, HOTUIOB.

Kucnopon u cepa. IlonoxxeHne B mepuoguvecKol CUCTEME XUMHUUYECKHX DJIEMEHTOB,
ctpoenne ux aromoB. Cepa. Ammorporus cepbl. Dusmyeckne M XUMHYECKHE CBOMCTBA.
Haxoxnenue B npupone. Ilpumenenue cepol. CepoBogopon. CeposooopodHnas kucioma u eé
conu. KauectBenHnas peakuus Ha cyabdua-uonsl. Oxcun cepoi(1V). Ouznyeckue u XMMUYECKUe
cBorictBa. [Ipumenenne. Cepnucmas kucioma u eé conu. KauecTrBeHHas peakuus Ha CyiIb(UT-
nonbl. Okcup ceppl(V1). CepHas kuciiora. XUMHUYECKHAE CBOMCTBA pa30aBICHHONW W KOHIICHTPH -
poBaHHOM cepHO KucnoThl. KauecTBeHHas peakuus Ha Cynb(ar- HOHbl. XUMUYECKUE PEAKIIUH,
JIe)KalMe B OCHOBE IOJIyYEHHs CEPHOW KHCJIOTHI B IPOMBINUIEHHOCTH. [IprMeHeHue cepHoi
KHCIIOTHI.

Azot m dochop. Tlomoxenne B MEPUOAMYECKON CHUCTEME XUMHUYECKHX DJIEMEHTOB,
CTPOCHHE MX aTOMOB. A30T, (PU3UYECKHNE U XUMUUYECKHE CBOMCTBA, MOJYyICHHE W TIPUMEHEHUE.
Kpyrosopor azora B mpupoae. AmMuak. PuU3WYecKHMe W XUMHYECKHE CBOWCTBA aMMHAaKa,
nonydeHue, nmpumenenne. Comu amMmonwms. Okcuabl a3ota. A30THas KHCIOTa W €€ CBOWMCTBA.
OkucauTeabHBIC CBOMCTBA a30THOW KHCIOTHL. [loiydeHme a30THOW KHCIOTHI B JTAOOPaTOPHH.
XUMHUYECKUE PEaKIUH, JISKAIIUE B OCHOBE TOJIYUCHHS a30THOW KUCJIOTHI B TPOMBIITUICHHOCTH.
[Ipumenenne a3oTHOM KucinoThl. ColM a30THOM KHUCIOTHI M UX TNpPUMEHEHHE. A30THbBIE
yaoOpeHwusI.

®dochop. Amrorponus dochopa. Puznueckne M XUMHYECKHE CBoHcTBa (Qocdopa.
Oxcun pochopa(V). OprodochopHas kuciaota u e€ conu. PochopHbie ya0OpEHHSL.

Vrnepon u kpemuunii. IlooxeHne B MEPUOINISCKON CHUCTEME XMMHYCCKHX DJIEMEHTOB,
CTPOCHHE UX aTOMOB. YTIIEPOH. Aniomponus yeaepooa: aimas, epagum, kapouw, ¢yiiepeni.
dusnyeckue ¥ XUMUYECKHE CBOWCTBa yriepona. Axcop6uus. Oxcup yraepona (I1) (yrapusiid
ras), CBOMCTBa M (pU3HOIOTHYECCKOE AelicTBre Ha opranu3M. Okcup yraepoaa (IV) (yriexucibiit
ras). YrospHas kuciora u e€ conu. KadecTBeHHasi peakiiusi Ha kapOoHaT-uOHbL Kpyrosopor
yriiepoja B npupojie. OpraHnueckre COeIMHEHUs yTiepoia.

Kpemnuii. Oxcuo kpemnus(IV). Kpemuuesas kucnioma u eé conu. Crexno. LleMeHT.

Pazgen 3. Merajuibl 1 ux coequnenus ( 14 )

[TonoxxeHne mMeTajioB B MEPUOJAMYECKON CUCTEME XMMHMUYECKHX 3JIEMEHTOB, CTPOCHUE
X aToMoB. Metannueckas cBsi3b. OOmue gusuueckue cBOCTBa MeTauioB. Psa akTuBHOCTH
METAIUIOB (21eKmpoxumudeckuil pso Hanpssicenuti memannog). OOIIMe XUMUYECKHE CBONCTBA
METAJJIOB: PEaKIUU C HeMeTalJIaMH, KUCJIOTaMH, coismu. OOmue crnocoObl MOyueHus
MeTtauioB. CruiaBel METAJIOB. MeTailibl B IpUpoe.

[enounsle Metamibl. [lo0KeHHE MIETOYHBIX METAJIOB B MEPUOJUYECKON CHUCTEME,
cTpoeHne ux aroMoB. Haxoxzaenue B mnpupose. Puznueckue MU XUMHUYECKHUE CBOMCTBA
LIEI0YHBIX MeTauIoB. [I[puMeHeHne MEeI0YHbIX METAJUIOB U UX COETMHEHUM.

[llenounozemenbHble  MeTawibl. [lojlokeHME MIETOYHO3EMENbHBIX METaNIOB B
MEPUOINYECKON CHUCTEME, CTPOEHUE UX aTOMOB. HaxoxaeHue B npupone. Maruuii M KaJbLIuH,
WX BakHeHme coenuuenus. JKECTKOCTh BOJIBI M CIOCOOBI €€ YCTpaHEHUSI.

Amomunuii. [lonoxxeHnne atOMUHUSL B IEPUOIUYECKON CUCTEME, CTPOCHUE €ro aToMa.
Haxoxnenue B mpupone. dusnueckue MU XUMHUYECKHE CBOMCTBa altoMuHusA. [lpuMenenue
amroMUHHS. AM(OTEPHOCTH OKCHJIA ¥ TUAPOKCHIA ATIOMUHUS.

Kenezo. Ilonoxxkenue xeneza B MEPUOJUUYECKONM CHUCTEME, CTPOEHHUE €ro aTroma.
Haxoxnenne B mnpupone. dusznueckne M XUMUYECKHME CBOMCTBA Kejeza. Baxueiimne
COCIIMHEHUS JKelie3a: OKCHbl, ruapokcuasl u coiu xenesa (I1) u xenesa(lll). KauectBennbie
peaxuuu Ha nonsl Fe 2" u Fe 3%,



Pa3znen 4. [lepBoHayaibHbIE CBeIeHHsI 00 opraHuveckux BemecTBax (9 u)

[TepBoHauanbHBIE CBEJACHHS 00 OpPraHMYECKUX BemiecTBax. [IpeaMer opraHmyecKoit
xumuu. Heoprannueckue u opraHM4YeCKHE COCIMHEHHUS. YTJEPOJ — OCHOBA KHU3HHU Ha 3emiie.
Oco0OeHHOCTH CTPOEHUS aTOMa YIiIepo/ia B OPraHUICCKUX COCTUHCHUSX.

VYrneBonopossl. IlpenenbHble (HaChIIEHHBIE) YITIEBOAOPOIbl. MeTaH, 3TaH, MponaH —
MPOCTEHIINE  TMPEACTABUTEIN  TPEACIbHBIX  yriaeBoaopoAoB. CTpyKTypHble  (HOPMYIIBI
yIJIeBOI0POI0B. ['OMonornueckuii psij mpeAesbHbIX yriaeBoaopoaoB. ['omonoru. dusnueckue u
XUMHUYECKHE CBOWMCTBA NIPENEIbHBIX YIIEBOJOPOAOB. Peakiuu TropeHHsT W 3aMEIICHHS.
Haxosxienue B npupojie npeaeibHbIX YIiieBoa0po10B. [Ipumenenne merana.

Henpenenbabie (HEHACHIIIIEHHBIC) YIEBOJOPOABI. OTHICHOBBIN P HEMPEACTbHBIX
YIIIeBOJIOPOJIOB.  OTwiieH. Du3nyeckue ¢ XUMHYECKHE CBOWCTBA OTHICHA. Peakums
npucoeanHeHusi. KauectBeHHble peakuuu Ha 3TwieH. Peaknus nonumepusamnuu. [loaustusen.
[IpuMeHeHue sTuneHa.

ATETUIICHOBBIN PsiJi HETIPEJCIbHBIX YIIIEBOAOPOI0B. ArieTuieH. CBOMCTBa alleTUIICHA.
[Ipumenenue anerunena. cmounuku y21e6000po0008: NPupoousblil 2a3, Hepmo, Y2oib.

[IpousBonHbie yrieBogopoaoB. Kucnopoaconepxamue COEIUHEHHUS: OJHOATOMHbIE
CHUPTHI (METaHOJI, TAHOJ), MHOTOATOMHBIE CIIUPTHI (3TUIICHIJIMKOJIb, TJIUIEPUH), KapOOHOBbHIE
KHCJIOTBI (MypaBbUHAs, YKCYCHasaMUHOYKCYCHas KHCIIOTa, CT€apuHOBass M OJICMHOBAs
KHCJIOTHI), CJOKHBIE A(uphl. bromornueckn BakHbIC BEIIECTBA: JKHUPHI, YTIIEBOJBI (TIIHOKO3a,
caxapo3a, KpaxmaJi, IIeJITI0J103a), aMUHOKHUCIIOTHI, Oeku. Posth 6ekoB B opranusme.

[TonsiTue O BBICOKOMOJIEKYJAPHBIX BemlecTBax. CTPYKTypa MOJMMEPOB: MOHOMED,
MOJIMMEDP, CTPYKTYpHOE 3BEHO, CTENeHb mojuMepu3anun. [loaudTuieH, TOJUIPOTIHIICH,
MOJIMBUHUIIXIIOPUA. Xumuueckoe 3azpsazneHue okpysjicaioujeli cpeobl u e2o0 nocie0cmeus.

Tunbl pacyeTHbIX 3214

Bbruncnenust mo XMMHYECKUM YpPaBHEHHUSM KOJHMYECTBA, 00BbEMa, MAacchl BEIIEeCTBa IO
KOJIMYECTBY, 00bEMY, Macce PeareHTOB UJIU MPOJTYKTOB pPEaKLUU.

Tembl NpaKTHYECKHUX PadOT:

[Tpaktrueckas padota 1.M3ydenne BIUSHUS YCIOBUN MTPOBEACHHS XUMHYECKOM
peaxiuu Ha ee CKOPOCTb.

[IpakTuueckas padora 2. Peaknuu noHHOTO 0OMEHa.

[Ipaktrueckas padota 3. [loaydeHue COJITHONW KUCIOTHI M U3yYEHUE €€ CBONCTB

[IpakTnueckas pabota 4. Pemenne skcrepuMeHTaIbHBIX 3a1a4 1o TeMe «Kucimopoa u
cepay.

[IpakTuueckas pabora 5. [lonyueHue aMmmmuaka 1 U3y4eHHe ero CBOMCTB.

[IpakTnueckas pabota 6. [lomydeHue yriekuciaoro raza u U3ydeHUE ero CBOMUCTB.

[IpakTnueckas pabora 7.Pemienne skcnepuMeHTaIbHBIX 3a7a4 1o Teme «MeTamibl U ux
COEJIMHEHUS

3.TemaTuyeckoe NJIAHUPOBAHUE C ONpe/ieileHHeM OCHOBHBIX BH/IOB Y4eOHOI
AeATeJILHOCTH 00y4aroIUXCs

8 KJacc
KomnnuectBo uacos
Paznensl, Tembl aBTOpCcKas | pabouas
porpaMma | mporpamma
Paznean 1. IlepBoHayanbHble XUMHUYECKHE OHATHS 51 21
Tema 1.1. Ilpeomem xumuu - 6
Tema 1.2. Ilepsonauanvhvie xumuieckue NOHAMUA - 15
Paspnea 2. Kucsaopoa. Bogopon - 8
Tema 2.1. Kucniopoo - 5
Tema 2.2. Booopoo. - 3
Paznen 3. Bona. PactBopbl - 7




Paznen 4. KosimyecTBeHHbIE OTHOLIEHHS] B XUMUHM - 5
Pa3nes 5. OcHOBHBIE KJIACCHI HEOPTAaHMYECKHX COeJUHEHUIT - 11
Pa3nes 6. Ctpoenne aroma. Ilepuoguyeckuii 3aKoH n 7 7
NepUoIMYeCcKasi CHCTeMa XUMHYECKHUX 3JIEMEHTOB
JI. . MenneneeBa
Paznen 7. Ctpoenue BenecTBa. XuMHUYECKas CBA3b 7 7+2=9
Pezepsnoe epems -
HTroro 70 68
[IpakTrueckas 4yacTb
Ne n/m KonmyecTtBo
Conepxanue aBTOpcKast | pabouas
nporpamMma | mporpamma
1. | llpaktuyeckue pabOTHI 6 6
2. | JJabopaTopHbI€ ONBITHI 15 16
3. | KoHTponbHbIE paboTHI 4 4
9 kJaacc
KonnuecTBo 4acos
Paznenst, Tembl aBTOpcKas | pabouas
IporpaMma | mporpamma
Pa3nen 1. XuMuyeckue peaknuu 15 15
Tema 1.1. Knaccuguxayus xumuyeckux peaxyut 6 6
Tema 1.2. Xumuueckue peakyuu 8 600HbIX pacmeopax 9 9
Pa3nen 2. Hemeramusl IV — VII rpynn u ux coequnenust 30 30
Tewma 2.1. Hemetamnsl. ['anorenst 5 5
Tewma 2.2. Kucnopon u cepa 8 8
Tema 2.3.A30t1 u hochop 9 9
Tema 2.4. Yriepoa u KpeMHHMA 8 8
Pasngen 3. Mera/Liibl 1 UX COeIMHECHHUA 13 13+1=14
Pa3nen 4. [lepBoHayaiibHbIe CBeIeHUSI 00 OPraHNYeCKUX BellecTBaxX 9
PesepBHOE Bpems 3 -
Hroro 70 68
[IpakTuueckas yacThb
No KosnmuaecTBo
n/n Copnepxanue aBTOpckas | pabouas
nporpaMMa | mporpamma
1. | IlpakTnueckue paboTHI 7 7
2. | JJabopaTopHBbI€ OIBITHI 12 14
3. | KonrposabHble paboThI 3 3




8 kJacc

Pazgensl, TeMbl

Konu-
9eCTBO
qacoB

Conepxanue

XapakTepUCTUKNA OCHOBHBIX BUIOB
JIEATEIIbHOCTH yYaIIUXCSA

Pazgen 1.
IlepBoHaya/ILHBIE
XUMHYECKHE
MOHSATHS

21

Tema 1.1.
Ilpeomem xumuu

IIpenmer xumun. XuMHS Kak
JacTh e€CTeCTBO3HaHHWI. Teia,

BEIECTBA

U UX CBOIMCTBA.

OCHOBHBIC METOJblI IIO3HAHUA B

XUMHU:

HaOJII0JICHHE,

U3MepeHue, AKCTIEPUMEHT.
[Ipuémbl Ge3omacHoil pabOTHI €
00Opy/IOBaHWEM U BEIIECTBAMHU.

Ctpoenue
Yucteie
CrocoOsl

IJIaMEHH.
BEIIECTBA U CMECH.
pa3deieHuss CcMeceil:

OTCTauBaHUE, (uneTpOBaHUE,
BBITIAPUBAHUC, KPUCMALIUZAYU,
oucmunnayusi. DOu3MYECKUe U
XUMUYECKUE SIBJICHUSL.
Xumuueckue peakuuu. [Ipuznaku
XUMHUYECKUX PEAKIUi U YCIIOBHS
BO3HUKHOBEHHUSI M TEUYCHUS
XUMHUYECKUX PEAKIUH.

Paznmmuate mpeaMeThl  M3YYCHHUS
€CTECTBEHHBIX HaykK. HabmomaTh
CBOMCTBA BEMICCTB M MX U3MCHCHUS
B XOJIC XUMUYCCKUX PEAKITHH.
YuuthCs NPOBOIUTH XUMUYECKHUU
IKCIIEPUMEHT.

CoOmromaTh  TpaBUIa  TEXHUKH
0e301acHOCTH.

Oka3bpIBaTh TEPBYIO IMOMOIL TMPHU
OTPABJICHHUSIX, OKOTaX M TpaBMax,
CBSI3aHHBIX C  pEaKkTUBAMU U
71a00pPaTOPHBIM  00OPYIOBAHHEM.
3HAKOMUTBCS € JIaOOPAaTOPHBIM
000pyIOBaHHEM.

N3yyaTh CTpoeHHE IIJIAaMEHHU, BBI-
JBUTAs THUIIOTE3bl U TIPOBEPSS UX
9KCIIEPUMEHTAIIBHO.

Paznuyarh MOHATHS «YHCTOE BeEIe-
CTBO» M «CMECh BEIIECTBY». YMETh
pasnensaTh cMecHu METOJaMHu
OTCTauBaHUs, (UIBLTPOBAHUS U BbI-
MapuBaHMSL.

Paznuuarh (u3uveckue ¥ XuMHu4e-
CKHE SIBJICHUSI.

Onpenensrtob MPU3HAKH
XUMHUYECKUX PEAKITUH.
DukcHupoBaTh B TeTpaau
HabOI01aeMbIe MPU3HAKU
XUMHYECKHUX PEaKIIHii

Tema 1.2.
Ilepsonauanvhoie
Xumuyeckue
NoHAMUS

15

ATOMEI,
BemecTBa

MOJICKYJIBI W HOHBI.
MOJICKYJISAPHOTO u

HEMOJIEKYJIIPHOTO CTPOECHHUS.
Kpucrannuueckue u amopdHbie

BEIIECTBA.
pELETKHU:

KpI/ICTaJ'IJ'II/I‘-ICCKI/IC
HMOHHAas1, aToOMHasid Hu

MOJICKYJIApHA. 3aBHUCHUMOCTh

CBOMCTB

BCIICCTB oT TUIIa

PaznuuaTh ~ MOHATHA —— «aTOM»,
«MOJIEKYJIay, «XUMHMYECKHH
DIIEMEHT», «UOH», «JIEMEHTAPHBIE
qacTULb». Pa3nuuaTe  MOHATHS
«BEILECTBA MOJIEKYJIIPHOTO
CTPOEHUS U «BEILECTBA
HEMOJIEKYJIIPHOTO CTPOEHUS.
DopMyIMpOBATH ONPENENECHUE T10-
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KPUCTaJUIMYECKOU PELIETKHU. [HATHS «KPUCTAIIINYECKUE
[IpocTbie W CIIOKHBIE BELIECTBA.|PELIETKI. OOBsCHATD
XUMHYECKUN 3JIeMEHT. MeTailibl [3aBUCUMOCTb CBOKCTB BEILIECTBA OT
U HeMeTasulbl. ATOMHAas eIMHUIIA|THIa ero KPUCTAJUIMYECKOM
Maccbl. OTHOCHUTENIbHAST aTOMHAsI|pEIIETKH.

Macca. S3pIk  xumud.  3Haku|OnpenensiTb OTHOCUTEIIbHYIO aTOM-
XUMUYECKHUX DJIEMEHTOB. 3aKOH|[HYIO MacCy 3JIEMEHTOB M BaJCHT-
MOCTOSTHCTBA COCTaBa BEIIECTB.|HOCTh JIEMEHTOB B OMHAPHBIX CO-

XUMHYECKHE (hopMyITBI.
NHnexcr. OTtHOcUTebHAS

CANHCHUAX.
Ornpenenarb COCTaB MPOCTEHIINX

MOJICKYJISIpHAs Macca.|COSMHCHUI M0 WX XUMHUYCCKHM
KauectBennsiit u|hopmynam. N3obpaxath
KOJINYECTBEHHBIN COCTaB HpOCTefIHIHG XUMHYECKHUEC pCaKInuun

BEIIECTBA. Breraucnenus o
XUMUYECKUM dhopmynam.
MaccoBas [0ISI XHMHYECKOTO
9JIEMEHTA B COCTUHCHUM.

c HOMOIIBIO
YpaBHEHUM.

Paznuuath TNOHATHA «UHAEKC» H
«K03(PUIIMEHTY»; «cXema XUMHUYe-

XUMHNYECKUX

BanentHoCTh XUMHUYECKHUX [CKON pEeakUnn» U «ypaBHEHHUE XHU-
JJIIEMEHTOB. Onpenenenne| MUYECKOM peaKuum».
BAJICHTHOCTHU DJICMCHTOB 110 PaCCqHTBIBaTB OTHOCHUTCJIbHYIO MO-
dbopmyie OMHAPHBIX [JICKYJSAPHYIO Maccy 1o (opmynam
COEIUHEHU. Cocrapnenue|BemecTB. PaccunThiBaTh MacCOBYIO

XUMHUYECKUX (OopMyN OMHApPHBIX
COE€QUHEHNHN 10 BAJICHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE  YYEHHE.
3aKkoH COXPaHCHUS MaccChl
BellecTB. JKU3Hb U JEATeIbHOCTh
M. B. JlomoHocoBa. XumMu4yecKkue

JIOJTFO XUMHYECKOTO AJIEMEHTa B CO-
CJIMHCHUH.

YcranaBinuBaTh MpocTenme
(GbopMysIBl BEIIECTB IO MAacCOBBIM
JIOJISIM DJIEMEHTOB.

ITonp3oBaTbess wmHpOpManuein u3

ypaBHEHUS, K02 PHUITUEHTHI. | IpyTUx HCTOYHUKOB TUIS
Tumel XHUMHUYECKHX  PEAKIHH. |TTOATOTOBKHA KPATKUX COOOICHUMH.
Ycenosus u pu3HaKH | [ 0OTOBUTH MPE3CHTAIIUU 10 TEME
IIPOTEKAHUS XUMHYECKUX
peaKkuuid.
Paznea 2.
Kuciopoga.
Boxopon
Tema 2.1. Kucnopon - xuMuueckuii| McciaenoBarh CBOMCTBa H3ydaeMbIX
Kucnopoo 9JICMEHT U IIPOCTOE BEIICCTBO.|BemecTB. Habmonars pusnueckue
Haxosxaenne B MIPUPO/IE. | XUMHYECKHUE TIPEBPAILICHHS
[Momyuenue KHCJI0pOaa B|M3y4acMBbIX BEIICCTB.
nabopaTopun u|Pacrio3HaBaTh ONBITHBIM ITyTEM
MIPOMBIILICHHOCTH. (DU3NYCCKHE|KUCIOPO,.
u XUMHUYECKHE cBolcTBa|ONKCHIBAaTh XUMUUECKHE PEAKIINH,

kucnopona. lopenme. OxcHpI.
[Mpumenenue kuciopona. Kpyro-
BOPOT KHCJIOpOJa B MPUPOJE.
O30H, aWIOTPONUSI KHCIOPOJA.
Bo3ayx m ero cocraB. 3ammra
aTMocepHoro  BO3qyXa  OT
3arpsisHeHul. Tennosotl 3¢hpexm
xumuyeckux peakyuil. Ilonamue
06 9K30- U IHOOMEPMUYECKUX
peakyusix.

HaOII0JaeMbIe B X0OJ1€
JEMOHCTPAIIIOHHOTO U
71a060PaTOPHOTO IKCIIEPUMEHTA.
JlenaTe BBIBOJIBI U3 PE3yIbTATOB
MPOBEIEHHBIX XUMUYIECKHIX
OTIBITOB. YYacTBOBATh B
COBMECTHOM OOCYXJICHUH
pe3yabTaToB ONMBITOB. OKa3bIBATh
MEPBYIO MTOMOIIb TTPH
OTpaBIEHHSIX, OJKOTaX U TPaBMaXx,
CBSI3aHHBIX C PEAKTUBAMU U




71a00paTOpPHBIM 000PYIOBAHUEM.
CoctaBnsaTh GopMyIIbl OKCHJIOB T10
M3BECTHOM BaJIEHTHOCTH
AJIEMEHTOB. 3aMUChIBATh
IIPOCTEMIINE YPAaBHEHUS
XHMHUYECKHUX PEAKIIUH.
[Tonmp3oBaTbes MHGOpPMALIUEH 13
JIPYTUX UCTOYHUKOB JIJIS
MOJATOTOBKU KPATKUX COOOIIICHUM.
["'0TOBUTH NPE3EHTALMH 110 TEME

Tema 2.2.
Booopoo.

Boaopon - XxuMHU4YeCKUd 3JIEMEHT
u IpOCTOE BEIIECTBO.
Haxoxnenue B TIPUPOJIE.
[Tonyyenue Bomopoma B mabo-
partopur U IPOMBIIIIEHHOCTH.
duznyeckue u XUMHUYCCKUEC
CBOICTBa BoAopoaa. Bomopox —

BOCCTaHOBUTEb. Mepsl
O6e3omacHOCTH TIpu paboTe ¢
BOJIOPOJIOM. IIpumenenne
BOJIOPOJIA. KauecTtBeHHEBIE
peaKIu Ha razoo0pa3HbIe

BelecTBa (KUCJIOPOI, BOAOPOI).

HccenenoBath CBOMCTBA M3Y4aeMBbIX
BCIIISCTB.

Hab6mronats pusudeckue u
XUMHUYECKHE TTPEBPACHUS
H3y9aeMbIX BEIICCTB.

OnuceIBaTh XUMHYECKHAE PEAKITHH,
Ha0JII01aeMbI€ B XOJ1€
JIEMOHCTPAIIHOHHOTO H
1a00paTOPHOTO IKCIIEPUMEHTA.
Pacrio3naBaTh OIBITHBIM IYTEM BO-
JOPO/I.

CoOmro1aTh TTpaBHIIa TEXHUKH
0€301acHOCTH.

JlenaTthb BBIBOJIBI M3 PE3YJILTATOB
MPOBEAEHHBIX XUMUYECKHX
OIBITOB. Y4YacTBOBATh B
COBMECTHOM O0OCYKICHUH
Pe3yJabTaTOB OIBITOB. 3aMKCHIBAThH
MPOCTEUIINE YPaBHEHUS
XHMHUYECKHUX PEaKIIHH.
[Tonp30BaTbCst HHGOPMaLHEH U3
JIPYTUX UCTOYHUKOB JIJIsI
MOJITOTOBKU KPATKUX COOOLICHHH.
["'OTOBUTH NMPE3EHTAIMH 110 TEME

Pa3znen 3. Boaa.
PacTBopbI

Boma B mpupoae. Kpyrosoport
BOALI B  Ipupone. MeTrobl
OIpeJIeICHUsT COCTaBa BOJbI —
aHanu3 U cuHTe3. Duznyeckue
CBONMCTBa BOJIbl. Boma B mpupoe
1 CIIOCOOBI €€ OUMCTKU. Adparus
BOJbl. XMMMYECKHE CBOMCTBA
Boabl. IIpumenenue Boael. Bona
— pactBopurenb.  PacTBOpBI.
PacTBOpuMOCTE BEIIECTB B BOJIE.
Konyenmpayus pacmeopos.
MaccoBasg 1011 pacTBOPEHHOTO
BEILIECTBA B PACTBOPE.

UccnenoBaTh CBOMCTBA N3y4aeMbIX
BEIIECTB.

HabGmronath ¢puzndeckue u
XUMHYECKHE IPEeBPaICHUS
M3y4aeMbIX BEIIECTB.

OnuchIBaTh XUMHUYECKUE PEAKIINH,
HaOJII0JaeMbIE B XOJIE
JIEMOHCTPAIUOHHOTO U
71a060PaTOPHOTO IKCIIEPUMEHTA.
Jlenath BBIBOJIBI U3 PE3YJIHTATOB
MPOBEIEHHBIX XUMUYECKUX
OIIBITOB. YYacTBOBATh B
COBMECTHOM OOCYKJICHUU
PE3YNIBTATOB OIBITOB. 3aIUCHIBAThH
MpocCTeiIe ypaBHEHUS
XUMUYECKUX PEAKITUH.
Brpiuncaste MaccoByro 4010
pPacTBOPEHHOTO BEIIECTBA B
pacTBOpe, Maccy pacCTBOPEHHOTO
BEIIECTBA U BOIbI IS
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IIPUTOTOBJIEHUS pacTBOpA OIpe-
JICJIECHHOW KOHIICHTPALUH.
I'oTOBUTH pacTBOPHI €
OIpeaeIEHHON MAaCcCCOBOM A0JIEH
PacTBOPEHHOIO BEUIECTBA

Paznea 4. 5) KonuuectBennsie Hcnonb3oBath BHYTpHU- u
KosanyecTBennbie OTHOIIECHUS B XUMUU. | MEXKITPEIMETHBIC CBSI3H.
OTHOIIIEHUS B KonuuectBo BemectBa. Monb —|{PaccuuTeiBaTh MOJISIPHYIO Maccy
XUMHHU eMHUIIA KOJUYECTBA BEIICCTBA.|BEIIECTBA, OTHOCHUTEIIbHYIO
Monsipaas Macca. 3aKOH |TJIOTHOCTH T'a30B.
ABoragpo. Momspueiii  00BEM|Beranciare 1o XUMHUYECKUM
ra3os. OtHocuTenbHasi | hopmynam u XUMUYECKUM
MJIOTHOCTh Ta30B. OOBEMHBIE|ypaBHEHUSIM MaccCy, KOJMYECTBO
OTHOIIIEHUS razoB MIpH | BEIIECTBA, MOJIAPHBIH O00BEM 1O
XUMUYECKUX PEAKITUSX. W3BECTHOM  Macce, MOJIIPHOMY
00bEMY, KOJUYECTBY OJHOTO U3
BCTYNAIONIUX WJIH TIOTyYarOIIUXCs
B pEaKIMM BEIIECTB. BBIYHCIATH
00bEMHBIC OTHONICHHS Ta30B TMPHU
XUMHUYECKUAX peaKImsIX.
Hcnonp30BaTh MpUMeEphl pelieHUs
TUTIOBBIX 33J1a4, 33JJAYHUKUA C TIPH-
BEIEHHBIMA B HUX alTOPUTMaMHU
penieHus 3a1a4y
Pa3nen 5. 11 Oxkcupr: cocTas,|MccnenoBarh CBOMCTBA M3ydaeMbIX
OcHOBHBIE kinaccudukarus. OCHOBHBIE H|BEIIECTB.
KJIACChI KAciaoTHble  okcuabl. Howmen-|HaOmromats buznueckue u
HEOpPraHu4ecKUuxX KJIaTypa OKCHI0B. PU3NYECKUE U |XUMHYECKUE MpeBpaLIeHUS
coeIMHeHn i XUMHUYECKUE CBOWCTBA,|U3y4aE€MBbIX BEIIIECTB.

MOJTyYCHHUE u MIPUMEHEHUE
OKCHJIOB.
I'mapoxcunsl. Knaccudukarus

TUJIPOKCHJIOB. OcHoBaHus4.
Cocras. [I&noun u
HEpPaCTBOPUMBIE OCHOBAHMSI.
Homenknarypa. ®uzuueckue u
XUMHYECKHE CBOMCTBA
OCHOBaHHUMH. Peaxius
HeWtpanuzanuu. Ilomydenue wu
MIPUMEHEHHUE OCHOBaHUH.
AMdoTtepHbIe OKCH/JIbI u
TUJIPOKCHUIBI.

KucnoTsl. Cocras.

Knaccudukanus. Homenknarypa.
duznueckne W XUMHYECKHE
CcBOMcTBa KHUCIOT. [lonydenue u

IIPUMEHEHNE KHCJIOT.
BeiTecHUTENBHBIN psifiT METAJIIIOB.
HNuaukaropsl. 3menenue
OKpacku WHJIUKAaTOPOB B
Ppa3IMYHBIX Cpelax.

Comnn. Cocras.

Knaccudukanus. Homenknarypa.
DusnyecKkue CBOWCTBA  COJIEH.

OnuceiBaTh XMMUYECKUE PEAKIINH,
Ha0JII0/1aeMbIe B X0J1e
JIEMOHCTPAIMOHHOTO u
71a00PaTOPHOTO SKCIIEPUMEHTA.
JenaTe BBIBOJIBI U3 PE3YJIHTATOB
MPOBEAEHHBIX XHMHUYECKHX
OIIBITOB. Y4acTBOBaTh B
COBMECTHOM 00CYXJICHUH
pe3ynbTaToOB OITBITOB.
KnaccudunupoBats n3ydyaeMblie Be-
IIECTBA MO COCTaBy M CBOMCTBAM.
CocraBiath  (OPMYJIBI  OKCHJIOB,
KHCJIOT, OCHOBAHUI, COJICH.
XapakTepu3oBarh COCTaB u
CBOMCTBA BEIIESCTB, OTHOCSIIMUXCS K
OCHOBHBIM KjaccaM
HEOPraHUYECKUX COCMHECHU.
3anuceiBaTh MPOCTEHIINE ypaBHE-
HUSI XUMUYECKUX PEaKIUN
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PactBopuMocTs coneii B BOJE.
XUMUYECKUE CBOMCTBA COJIEH.
CriocoObl  TMONyYEHUs  COJICH.
[Ipumenenue comnen.
l'enernueckas cCBsA3b MEXAY

KJ1laccaMu HEOPraHUYeCKUX
COCIMHEHUH. Ilpobnema
be3onachozo UCNONL3068AHUS
seujecms U XUMUYECKUX pPearKyuti
8 N0BCEOHEBHOl HCUZHU.
ToxcuuHnvie, 2opioyue u
83PbIBOONACHbLE seujecmaa.
bvimosas Xumudecxast
2PAMOMHOCb.
Pazneua 6. 7 [IepBoHauanbHbIE nonbITKY | Knmaccupumnuposatsb N3y4YCHHBIE
CtpoeHnue aToma. KJ1accudukanum XUMUYECKUX | XUMUYECKHUE  DAJIEMEHTBHI M UX
Ilepuoauyecknii anemeHToB. [loHATHE O rpynnax|coeauHEHUs.
3aKOH H CXOJTHBIX anemMeHTOB.|CpaBHMBATh CBOMCTBA BEIECTB,
nepuoanvecKas EcrecTBennbIe ceMeNCTBa|MPUHAUISKANUX K Pa3HBIM KJjlac-
cucrema IIETOYHBIX METaJIJIOB u|cam, XUMUYECKHE AJIEMEHTHI
XUMHYECKUX rajoreHoB. biaropoaHbie ra3pl.  |pa3HbBIX TPYIIIL.
3J1eMEHTOB Ilepuoanueckuit 3akon JI. WN.|YcranaBimuBath BHYTpH- u
. . MenaeseeBa Meneneesa. [Iepnoanueckas | MEeXIIPEAMETHBIE CBS3H.
CHUCTEMa XHMHYECKHX 3JIeMEHTOB|DOpMyIupoBaTh  MEPUOTUICCKUIN
J.M.Menneneena kak(3akon J[. WM. Mengeneea wu
€CTECTBEHHO-Hay4YHas PacKpbIBaTh €0 CMBICIL.
KJaccuduxaus XUMUYECKUX | XapaKTepU30BaTh CTPYKTYPY
sjeMeHTOB. TabnauuHas ¢opma|epruouaecKoit TaOJIUIIBL.
npejacTaBieHus kinaccudukanuu |Pasnmuuate nepuonasl. A- u  b-
XUMHUYECKUX 91eMeHTOB. [Tpynmbl. OOBACHIATH (HUUUCCKUN
CrpykTypa TaOJIMIIBI|CMBICTT ~ TIOPSJIKOBOTO  HOMEpa

«Ilepuoguyeckasi cucreMa XMMH-|XHUMHYECKOTO JJIEMEHTa, HOMEPOB
yeckux anemeHToB  J[.  W.[rpynmel m mepuoma, K KOTOPBIM
MenaeneeBa» (KopoTkas ¢opma):|3JIeMeHT MIPUHAIIICIKHUT B
A- u b-rpynnel, nepuoasl|nepuoauueckoit cucreme . .
®duznveckuii CMBICT aToMHOTO|MeHeneena; 3aKOHOMEPHOCTH
(TIOpSIIKOBOTO) HOMEpA|U3MEHEHHsI CBOWCTB JJIEMEHTOB B
XUMHUYECKOTO JJIEeMEHTa, HOMepa|mpeaenax MajblX IMepuojoB U A-
nepuoja, HoOMepa TPYHIbl (JUIs|TPYI.

2JIEMEHTOB A-Tpyrim). DopMynHpOBaTh ONPEIACICHHS I10-
Crpoenue aToma: PO, |HATHH ~ «XUMUYECKUHA  DJIEMEHT»,
SHEPTEeTHYCCKHUI YPOBEHb. | KTOPSIIKOBBI HOMEP», «MacCOBOE

CocraB sgApa aroMa: IMPOTOHBI H|YUCIIO», «U30TOIbD?,
HeﬁTpOHLI. M3oTo1EbL. 3ap;m «OTHOCHUTCJIbHAsA aTOMHasA Maccay,

aTOMHOTO $/1pa, MaCCOBOE YHUCIIO, [«JIEKTPOHHAs o0oJ0uKay,
OTHOCHTENIbHAsl aTOMHAsi Macca. |«3JIEKTPOHHBIH CIIOM»
CoBpemenHas (bopmynupoBKa|(«3HepreTudeckuit YPOBEHBY).
HOHATHUS «xuMHu4ecknii | OnpeaensaTe YUCIO MPOTOHOB, HEN-
JJIEMEHT. TPOHOB, JJIEKTPOHOB y aTOMOB XH-

DJeKTpoHHAas: 000J0YKa aTOMA: [MUYECKUX 3JIEMEHTOB, HCHOJb3Ys
HNOHATHE 00  BHEPreTHYECKOM |IepUOIUIYECKYIO TabaMILy.

ypOBHE (3JIEKTPOHHOM cJioe), ero{CoCTaBIsITh CXEMbl CTPOCHHS aTo-
€MKOCTH. 3aroJIHEHUE AJIEKTPOH-|MOB MepBbIX 20 31eMEHTOB MEpPHO-
HBIX CJIOEB y aTOMOB 3JIEMEHTOB|AMYECKOM CHUCTEMBl DJIEMEHTOB.
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MEePBOTO—TPETHEr0  MEPHOJIOB.
Crpoenue SHEPTreTHUYECKUX
ypoBHeH aromMoB 1nepBbix 20
XUMHUYECKUX 3JIEMEHTOB
nepuoauueckon cucremsr J[.M.
Meneneena. CoBpemeHHast
dopMyITUpOBKa TEPUOJIUIECKOTO
3aKOHa. 3aKOHOMEPHOCTH
W3MEHEHUS  CBOMCTB  aTOMOB
XUMUYECKUX DJJIEMEHTOB M HUX
COEIMHEHU I Ha OCHOBE
MOJIOKEHUS B  TEPUOTUUYECKOMN
cucteme JI.MI. MenneneeBa u
CTpOEHHUsSI ~ aToMa.  3Ha4YCHHE
[Tepnoanueckoro 3aKOHA
Jd.N.Menneneena.

3HaueHue MIEPUOANIECKOTO
3akoHa. HayuHble TOCTHKEHUS
. . MenneneeBa: ucrnpaBjieHUe
OTHOCHUTEIbHBIX aTOMHBIX Macc,

IpeACKa3aHue  CyNIECTBOBAHUS
HEOTKPBITBIX 3JIEMEHTOB,
MepECTaHOBKHU XUMHYECKUX
3JIEMEHTOB B  MEPHOJIUYECKOUN

cucreme. JKU3Hb U AeATEIbHOCTD
J. Y. Menneneena.

XapakTtepu3oBaTh XUMUYECKHE
JIEMEHTBI Ha  OCHOBE ux
[IOJIOKEHUs B IEPUOJUYECKOU

CUCTEME M OCOOCHHOCTEH CTPOCHHUS
Hux aTOMOB. Henatb
YMO3aKIIOYEHUsI O  Xapakrepe
U3MCHCHUS CBOWCTB XUMHUYCCKUX
AIIEMEHTOB C YBEIIMYCHUEM 3aPS/I0B
ATOMHBIX SIJIED.

HcenenoBath CBOMCTBA M3y4aeMbIX
BEIIIECTB.
Habmonate
XAUMHYCCKHE
U3y4aeMbIX BEIIECTB

busznueckue u
MpeBpanieHus

Pa3pen 7.
Crtpoenue
BelllecTBA.
XumMuueckas
CBAI3b

DIIEKTPOOTPUIIATETHLHOCTD
aTOMOB XHMHUYECKHX 3JIEMEHTOB.
OcCHOBHBIE BHABI XUMHYECKOU
CBSI3M: KOBAJIGHTHAs! HETOJSIpHAas,
KOBaJICHTHAsl MOJIIpHAasi, MOHHAasi,
Metainudeckas.  [lonamue o
B000POOHOU C853U U ee BIAUAHUU
Ha Guzuueckue ceoticmsa
gewjecms Ha npumepe 800bl.Tunwvl
KPUCMATLIUYEeCKUX peuemox
(amommnas, MOJIeKYIApHas,
UOHHAS, MemaniuyecKkas,).
3asucumocmaw Qusuyeckux
ceolicmé  eewjecms om  muna
KPUCMANLIUYeCKOU peuiemKu.

BanentHOoCTh  3lIEMEHTOB B
CBETE€  JJIEKTPOHHON  TEOpHH.
Crenens oxucnenus. IlpaBuna
ONpPENENICHUs  CTENEHU  OKHUC-
JCHUS aTOMOB  XUMHUYECKHX
3JIEMEHTOB B COCIMHEHUSIX.

DopMymHpOBaTh OMPEICICHHS TI0-
HATHH «KOBAJCHTHAS HEIIOJIsIpHAas
CBSI3b», «KOBAJCHTHAs TOJISIpHAS
CBSI3bY, «MOHHAS CBS3b», «CTEICHD
OKHCIICHUS, «AJIEKTPOOTPHUIIATETh-
HOCTBY.

Onpenensatb  TAN  XUMHUYECKOU
CBSI3U B COEIMHEHMIX Ha
OCHOBAaHUW XUMHUYECKOU (OPMYJIBI.
Omnpenensarh CTCHEHb OKHUCICHUS
DJIEMEHTOB B COEINHEHUSIX.
CocTaBiarh (GoOpMyibl BEIIECTB 110
CTENEHU OKHUCIIEHUS DJIEMEHTOB.
VYcraHaBiauBaTh BHYTpH- H
MEXITPEAMETHBIC CBSI3H.
CoCTaBIATh ~ CPaBHUTEIBHBIC M
00oOmaromye TabIuIIbI, CXEMBbI

Hrtoro

68

9 kJjacc
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Konu- Conepxxanue XapakTepuCTUKNA OCHOBHBIX
Paznensl, TemMbl YeCTBO BHUJIOB

4acoB JIeSITeIbHOCTH YUaIluXcs
Paznen 1. 15
XuMu4eckue peakiumn

Tema 1.1. 6 Knaccudpukamus xumunveckux | KimaccuduuupoBarsb
Knaccugpurayus xumu- peakiuii: YuCcIy M COCTaBY|XMMHUYECKHE PEaKIUH.

YyecKux peaxyutl MCXOJTHBIX u nostydeHHbIX [ [pyBOIUTH pUMEpHI peakiuit
BEIIECTB;, M3MEHEHHIO CTEIECHEH |KaXXI0ro TUIIA.
OKHCIIEHUsI aTOMOB XHMMH4YecKux|Pacmo3HaBath OKHCIUTEIHHO-
AJIEMEHTOB; TOTJIOMICHUIO WJIM|BOC CTAHOBHUTEIIbHBIC PEAKIUU.
BBIJICJICHUIO YPHEPTHH. Ornpenenarsb OKUCITUTED,
OKHCIUTENTHHO- BOCCTAHOBUTEIIb, mporecc
BOCCTAHOBUTEILHbIE peaKIIfy. |OKHCIICHUSI, BOCCTAHOBJICHUSI.
Oxkwucinurenb,  BOCCTaHOBUTENb,|HaOmomaTe #  ONMHCHIBATH
MIPOIIECCHI OKUCIICHUS 1| XUMHYECKUE peakiuu c
BOCCTaHOBJICHUSI. CreneHs |TOMOIIBI0 €CTECTBEHHOTO
OKUCIICHUSL. CocraBieHue|sa3plka W sI3bIKa  XHMUH.
ypaBHEHH I okucnutenasrHo-| MccnenoBarh YCIIOBHS,
BOCCTAHOBUTEIBHBIX PEAKIUA C|BIMSIIONIME  HA  CKOPOCTH
MOMOIIBI0 METOJAa AJIEKTPOHHOTO |XUMUUYECKON peaKInm.
OanaHca. CymHocTs |OnuchBaTh ycIoBuS,
OKHUCITUTEIHHO- BIMAIONINE  HAa  CKOPOCTh
BOCCTAHOBUTEJIBHBIX PEAKLIUM. XUMUYECKOU peaKkuuu.
TermoBeie s dexrsr | [IpoBoauTh TPYIIOBEIC
XUMHYECKUX peakiuii. |HaOIro e HuS BO BpeMsi
DK30TEPMUYECKHUE U|[IPOBEICHUS JIEMOHCTpA-
SHJIOTEPMHUYECKUE pEaKIUHU. |IMOHHBIX OTIBITOB.
TepmoxuMudeckue  ypaBHEHHS.|YYacTBOBaTh B COBMECTHOM
Pacuérer mo TepMoOXUMHUYECKHM |0OCYKICHUH pe3yJabTaToOB
YPaBHECHUSIM. OIIBITOB. CocTtaBisiTh
Ilonamue 0 CKOpOoCmu | TEPMOXUMHUYECKUE YPABHEHUS
Xumuveckou peaxyuu. Paxmopol, |peaKiui. Beruucnsars
sausOwue Ha cKkopocmyb|TeIoBo# A((deKT peakuuu 1o
XUMUYeCcKou peaxyuu. |eé TEPMOXUMHUYECKOMY
Ilepsonauanvroe npedcmasieHue|ypaBHEHUIO
o  kamamwsze. Illonamue o
Kamanuzamope.
OO6parumsie peakiuu. [Tonstue
0 XUMHUYECKOM PaBHOBECHHU.

Tema 1.2. 9 XUMHYECKUE peaknuu B|O00011aTEL 3HAHHA 0
Xumuueckue peakyuu 8 BOJIHBIX pacTBoOpax. |pacTBOpax. [IpoBOoUTH
800HBIX pACMBOPAX DIIEKTPOJIUTHYECKAS HAOMIOJICHUST 32 TOBEJICHUEM

JUCCOIMAMsA. DJIEKTPOJIMTHl M |BEIIECTB B PACTBOpAxX, 3a XU-

HeaneKTpoJuThl. Monbl. KaTnoHsl
U aHUOHBL. [udpamuas meopus
pacmeopos. INEKTPOTUTHYECKAs
JHCCOIMAINST KUCJIOT, OCHOBAaHUI
n comeil. Cnabble W CHUILHBIE
AJIEKTPOJIUTHI. CreneHb
Jucconuanuy. Peaknuu MOHHOTO
oOMeHa. YcnoBus TCUYCHUS
peakIuii HOHHOTO oOMeHa.
XHUMHUYECKHE CBOMCTBA OCHOBHBIX

MUYECKUMU peaKIusImMH,
MPOTEKAIOIIUMUA B pPacTBOpax.
@opMyIUpOBATH OMpPEEICHUS

MOHSTHI «OIEKTPOIHTY,
CHEDJICKTPOJIUT,
<ONEKTPOJTUTHYECKAS
IIACCOLIMAIINS.
KoHkpeTnsupoBath  MOHSTHE
«mon». O000mATL IMOHSATHS

«KaTUOH», «KaHHOH).
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KJIACCOB HEOPraHUYECKUX
COCIMHEHU I B CBETE
npeCcTaBICHUN 00
ANEKTPOJIUTUYECKON

JUCCOLMAMA M OKHUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX  PEAKLIHSIX.

Ionamue o cudponusze coreii.

Uccnenosatp CBOMCTBA
PacTBOPOB 3JIEKTPOJIUTOB.
OrnuceiBaTh CBOMCTBA BELIECTB
B XOJI¢ JIEMOHCTPAIMOHHOTO U
71a00paTOPHOTO IKCIEPUMEHTA.
CobutoiaTh npaBuia TEXHUKH
0€301acHOCTH.
XapakTepr3oBaTh YCJIOBHSI
TEUEHHS peaKUuid B pacTBOpax

AIIEKTPOJIUTOB 70  KOHIIA.
Ornpenenarsb BO3MOXKHOCTh
MIPOTEKAHUS PEAKIUNA HOHHOTO
oOMeHa. [TpoBOAUTH
TPYIIOBLIE HAOMIOMCHUS BO
BpeMsi MIPOBEJICHUS
JIEMOHCTPAITUOHHBIX u
1a00paTOPHBIX OTIBITOB.
O6cyxnarhb B rpymnmnax

pPEe3yIAbTAThI OIBITOB.
OOBACHATH CYITHOCTH PEaKIIUi
HOHHOTO 0OMeEHa.

Pacnio3naBate peakuuun
MOHHOTO 0OMEHa.
CocTaBisTh HOHHBIC
YpaBHEHUS PEAKIUM.
CocCTaBJIATh COKpaIéHHbIe
WOHHBIC YPABHEHUS PEAKIIHil
Pa3nen 2. HemeTraibl 30
IV — VIl rpynn u ux
coeTMHEHUs
Tema 2.1.Hemerannsi. 5 [Tonoxxenne HemeTauioB  B|OOBSACHATH  3aKOHOMEPHOCTH
lManorenst MEePUOIUYECKOM CHUCTEME|U3MEHEHHUS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB|[HEMETAVIOB B MepHUojax u A-
J.N.Menneneena. OO0mue|rpymnmax. XapakTepu3oBaTh

CBOMCTBA HEMETAJUIOB. [ ajlOreHsl.
[Tonoxxenne B TEPUOIUYECCKOU
CHCTEME XHMHYECKUX DJIEMEHTOB,

CTPOEHHE ux aTOMOB.
Haxoxnenue B MIPUPO/IE.
duznueckue U XUMHUYECKUE
CBOMCTBa rajoreHoB.
CpaBHUTENIbHAS XapaKTEPUCTHKA
rajoreHoB. [Tonyuenne u
IIPUMEHEHNE TaJOT€HOB. XJIOP.
dusnueckue U XUMHUUYECKHUE
ceoiictBa xyopa. IIpumenenue
XJiopa. XJIOpOBOJOPOA.
®usnueckue coucrea. [lomy-
YeHHUE. XJIOpOBOJAOPOAHAS

(consiHasl) KucinoTa W €€ COJu.
KauectBenHnas peakiusi Ha XJo-
PUI-HOHBI. Pacno3naBanue
XJIOpUI0B, OPOMHUIOB, HOIUIOB.

rajjoredbl Ha OCHOBE UX
MOJIOXKCHUS B IIEPHOJAMYCCKOM
cucreme JI. 1. Menneneea u
0COOCHHOCTEH CTPOCHHS HX
aTOMOB. OOBACHATD
3aKOHOMEPHOCTH  HM3MCHCHMUS
CBOICTB TaJOT€HOB MO IEpu-
01y ¥ B A-rpynnax.

OnuceIBaTh CBOMCTBA BEIECTB
B XOJI€ JIEMOHCTPAIIMOHHOTO U
71a060pPaTOPHOTO HKCIIEPUMEHTA.

Cobmoath TEXHUKY
Oe3omacHoCTH. Pacro3HaBaTh
ONBITHBIM ~ TYTEM  COJISIHYIO
KHUCTIOTY U €€ CONlu, OpOMUIBI,
WO IUIBI.

Hcnonn3oBaTh
NpUOOpPETEHHBIC  3HAHUA W

YMEHMSI B TPAKTUYECKON Je-
ATEJIBHOCTH U TOBCEJIHEBHOMN
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JKU3HH C LEJIbI0 0E30MacHOTO
oOpaleHus ¢ BeEIIeCTBAMH U
MarepuaiaMu U SKOJOTHYECKU
IrpaMOTHOI'O IIOBCACHUA B
OKpYy>Karoleu cpene.
Beruucnars MaccoByro  JI0JIIO
pacTBOPEHHOTO BEIIECTBA B
pacTBope

Tewma 2.2. Kucnopon u
cepa

Kucnopon u cepa.
[TosoxkeHne B MEPHOAUYECKOMN
CHUCTEME XMMHUYECKUX HJIEMEHTOB,
crpoenne wux aromoB. Cepa.
AnnoTtponust cepbl. DPuznyeckue
u XUMHYECKHE CBOICTBA.
Haxoxnenne B mnpupone. Ilpu-
MeHeHne cepbl. CepoBOJIOPOI.
Ceposodopoonas kucioma u eé
conu. KauecTBeHHas peakuus Ha
cynbhua-uonsl. Oxeua cepoi(1V).
Ouznveckue W XUMHUYECKHE
CBOIICTBA. [Tpumenenue.
Cepuucmas xkucioma u eé coiu.
KauectBennas peaxuus Ha
cynbur-uonsl. Oxeun cepsi(VI).
Cepnast kuciaoTa. XHUMHUYECKHE
CBOMCTBA pa3baBIeHHOU u
KOHIIEHTPUPOBAHHOU CepHOM
kuciaoTel. KadecTBeHHast peakius
Ha Cynb(aT- HOHBL. XUMUYECKUE
peakiuy, Jiexalue B OCHOBE
MOJIyYEHUSI CEpPHOM KHCIOTHI B
npoMbIlIIeHHOCTH. [IpuMenenue
CEpPHOM KUCIIOTBHI.

XapakTepu3oBaTh  AJIEMEHTBI
IVA-  rpynmbsl  (MOArpyHIbI
KHCIIOPOJIa) Ha OCHOBE HX
MOJIOKCHUST B TICPUOMUYECKOUN
cucteme JI. . Menneneera u
0COOCGHHOCTEH CTPOCHHS UX

aTOMOB. OOBACHATH
3aKOHOMEPHOCTH  H3MEHCHUS
cBoiictB  anmemeHToB  IVA-
IPyHObl 10 NEPUONY U B A-
rpymnmax.

XapakTepr3oBaTh
QUIOTPOTIMIO  KHCJIOPOJa M

cepbl KaKk OJHY W3 IPHYUH
MHOT000pa3us BEILIECTB.
OnmceIBaTh CBOMICTBA BEIIECTB
B XOJI¢ JICMOHCTPAIMOHHOTO H
J1a00PaTOPHOTO AKCIICPHUMEHTA.
CoOumronarhb TEXHUKY
0e301IaCHOCTH. Oxa3bIBaTh
TIEPBYIO IMOMOIIb npu
OTpaBIICHHSX, 0JKorax i
TpaBMax, CBSI3aHHBIX c
peakTUBaMu U J1a0OPATOPHBIM
obopymoBanueMm. OnpenensiTb
MPUHAICKHOCTh BEIIECTB K
ompenenéHHOMYy  Kjaccy  Co-

CIUHEHUMN.
CormocTaBisTh CBOMCTBa
paz0aBICHHOM u

KOHIICHTPUPOBAHHOW  CEpPHOU
KHUCJIOTBI.

3anuceBaTh ypaBHEHUS
peakiuii B HMOHHOM BHUJE C
yKa3aHHeM nepexona
AIIEKTPOHOB.

Pacno3HaBath OTIBITHBIM
nyréM  pacTBOPbl  KHUCIIOT,
Cynb(puIbI, CyNb(UTHI,
cynb(harsl.

Hcnonb3oBars
npuoOpeTéHHbBIE  3HAHUSA U

YMEHHUSI B TPAKTHYECKOU Jie-
ATENHHOCTH W IIOBCEIHEBHOMU
JKM3HU C LIENBI0 O€30IIaCHOrO
oOpallleHHsI C BEIIECTBAMH U
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MaTepualaMi U SKOJOTUYECKU
IrPaMOTHOTO  TIOBEJICHHS B
OKpY>Karolleu cpee.

BbIuuciiaTe 1Mo XMMHYECKUM
YpaBHEHUSM MacCy, O0BbEM U
KOJIMYECTBO BEIIECTBA OJIHOTO
U3 TPOAYKTOB PEAKIUU IO
Macce HCXOJHOTO BEIIECTBa,
00bEMY WM  KOJHUYECTBY

BEILIECTBA, COJIepKaIIEeTro
OIPEACIEHHYIO JIOJTEO
MIPUMECEHN. T'oToBUTH

KOMIIBIOTCPHBLIC TMPE3CHTAlUU
10 TEMC

Tema 2.3.A30T 1

hocdop

Azotr u docdop. [lonoxenue B
MEPUOINYECKOMN CHCTEME
XUMHUYECCKUX JJIEMCHTOB,
CTPOEHHWE UX aToMoB. A3OT,
(1)I/ISI/II—IGCKI/IG u XUMHNYECKHE
CBOICTBA, MOJTy4YECHHE u
npumeHeHne. Kpyrosopor a3ora B

npupojie. Ammuak. Duznyeckue
51 XUMHUYECKHE CBOICTBa
aMMHaKa, MOJIy4eHHE,

npumenenue. Conu  aMMOHMSL.
Okcuanl azora. A30THas KUCJIOTA
n e€ cporcTtBa. OKHUCIHUTENbHBIE
CBOMCTBa  a30THOM  KHCJIOTHI.
[TomydyeHre a30THOW KHUCIOTHI B
1abopaTopHH. XuMHU4YecKue
peakmuu, JIeKale B OCHOBE
MOJTYYCHHUSI a30THOW KHCJIOTHI B
MPOMBIUICHHOCTH. [IpuMeHeHue
a30THOM KUCHOThl. COJM a30THOM
KHCIIOTBI W WX TPUMCHECHHE.
ABOTHBIC yIOOpEHHUS.

docdop. Amotpornus
dochopa. duznueckue u
XUMUYECKHe cBoiicTBa (ocdopa.
Oxcup dochopa(V).
Optodocdopnas kuciora u eé
conu. docdopHeie ynodbpeHus.

XapakTepu3oBaTh  AJIEMEHTHI
VA- rpynnsl  (TOATPYMIIBI
a3ora) Ha  OCHOBE  WUX
MOJIOKCHUST B TICPUOMUYECKOUN
CHCTEeME€ MW  OCOOCHHOCTEH

CTpOEHUs ux aTOMOB.
OOBACHATD  3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB
2JIEMEHTOB VA-Tpymisl.
XapakTepr3oBaTh

autotpormio  gocdopa  Kak
OOHY W3 TPHYAH MHOTO-
00pa3ust BEIIECTB.

OnwnceiBaTh CBOMCTBA BEIECTB
B XOJI¢ JICMOHCTPAIIMOHHOTO U
J1a00PaTOPHOTO PKCIICPUMEHTA.

Cobumoath TEXHUKY
0€301acHOCTH. Oxka3bIBaTh
MIEPBYIO MOMOIIb npu
OTpaBlEHUSX,  OXOrax H
TpaBMax, CBSI3aHHBIX c
peakTUBaMU U J1aOOpaTOPHBIM
000pyTIOBaHHEM.
YcraHnaBiauBaTh
MPUHAISKHOCTh BEIIECTB K
OTnpeneIEHHOMY KJ1accy
COEIMHEHU.

CornocTaBnsTh CBOIiCTBa
pa30aBIeHHOMN "

KOHUEHTPUPOBAHHOW a30THOM
KHUCJIOTBHI.

CocTaBisTh ypaBHEHUs
CTYNEHYaTON JUCCOLUAIUK Ha
puMepe dochopHoi
KHCJIOTBI.

3anuceIBaTh ypaBHEHUs
peakuuii B HOHHOM BHJAE C
yKa3zaHHeM nepexoja
AIIEKTPOHOB.

Pacrnio3HaBaTh OTIBITHBIM
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nIyréM  aMMHMaK, pacTBOPBI
KuciaoT, HUTpaT- U (Qocdar-
WOHBI, HOH aMMOHWUSI.
Ucnonb3oBars
NpuOOpeTEHHBIE  3HAHUS U
YMEHHUS B TNPAKTUYECKON Jie-
ATEIBHOCTH U TIOBCEJIHEBHOM
JKU3HU C 1IeTbI0 0€301acHOro
oOpaleHus ¢ BEIIECTBAMU U
MarepuaiaMu U SKOJOTUUYECKU
IPAaMOTHOTO  TOBEJCHUS B
OKpYKarolei cpene.
Bpraucisate MaccoByr  J0JIHO
pacTBOPEHHOIO  BEIIECTBA B
pactBope. [Tonws30BaThCs
uHpopMmarmed U3 APYrux
WCTOYHUKOB I TOATOTOBKU
KpaTKUX COOOIIEHHH.
['otoBUTH KOMITHIOTEPHBIC
MIPE3CHTAIINH 110 TEME

Tema 2.4. Yrnepon u
KPEMHHUI

Yrnepon u KPEMHHMIA.
[TosoxeHne B MEpHOINYECKOMN
CUCTEME XUMHUYECKHX JIEMEHTOB,
CTPOCHHE HUX aTOMOB. YTJEpoj.
Annomponus  yenepooa: —aimas,
epagpum, Kapouw, yniepenul.
dOuznveckue W XUMHUYECKUE
CBOMCTBa yriepoaa. AncopOuus.
Oxkcun yraepoma (II) (yrapssrii
ras), CBOMCTBA u
bu3MoIIOTHYECKOE JICHCTBUE Ha
opranusm. Oxkcup yriaepoga (IV)
(yrinekucnelii  ra3z).  YroJbHas
kucioTa u e€ conu. KauecTBeHHas
peakuuss Ha  KapOOHAT-WOHBI.
KpyroBoport yrieposa B mpupoe.
Opranuyeckue COCTMHCHHMS
yriepoja.

Kpemnuii. Oxcuo kpemnus(1V).
Kpemnuesas xucnroma u eé conu.
Crexio. LlemeHT.

XapakTepu3oBaTh  AJIEMEHTHI
IVA- rpynmbel  (MOATpYHIIBI
yriepoja) Ha OCHOBE UX
MOJIOXKEHUS B TEPUOJIMUECKOM
CUCTeME€ MW  OCOOCHHOCTEH
CTPOCHHUS 1704 aTOMOB.
OOBSCHATh  3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
anemeHTOB |VA- rpymiebl.
XapakTepu3oBaTh
QUIOTPONIMIO  yIJIepoJa  Kak
OAHY W3 TIPUYMH MHOIO-
00pa3ust BEIIeCTB.

OnuceIBaTh CBOMCTBA BEIISCTB
B XOJI¢ JICMOHCTPAI[MOHHOTO U
71a00PaTOPHOTO IKCIIEPUMEHTA.
CoOmronaTh TEXHUKY
6e3onacHocTH. COMOCTaBIATH
CBOMCTBAa OKCHJIOB yrjepoja u
KpPEMHHSI, OOBSICHATh NMPUUUHY
UX pas3nuuus. YCTaHaBJIMBATh
MIPUHA/UICKHOCTh BEIIECTB K

OIIPENEIEHHOMY KJ1accy
COCIUHEHU.
Jloka3bIBaTh KHUCJIOTHBIN

XapakTep BBICIIMX OKCHJOB
yriaepoaa U KpeMHUS.

3anuceIBaTh ypaBHEHUs
peakuuii B HMOHHOM BHUJE C

yKa3zaHHeM nepexonaa
AIIEKTPOHOB.

OcCy11ecTBISITh
B3aMMOTIPEBPAILCHUS
KapOOHATOB "
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ruApoKapOOHATOB.

Pacno3naBatb ONBITHBIM
IIyTEM YIJIEKHACIIBII ras,
KapOOHaT-UOHBI.
Ucnonb3oBars

NpuOOpeTEHHBIE  3HAHUS U

YMEHUs B IPAKTHYECKON Je-
SATEJILHOCTH W TIOBCEJIHECBHOMN
JKU3HU C 1IeTbl0 0€301acHOro
oOpalieHuss ¢ BeEIIeCTBAMH U
MaTepHuagaMu U 3KOJOTUICCKH
rPaMOTHOTO  TOBEACHUS B
OKpYy>Karoleu cpene.
BBIYuCIATE 1O  XMMHYECKUM
yYpaBHEHUSIM Maccy, O0O0BEM
WIA KOJUYECTBO OJHOTO W3
MPOJYKTOB PEAKIIUHU TI0 Macce
HMCXOJHOTO BEIIECTBa, 00BEMY
WIA KOJUYECTBY BEIIECTBA,
COJZIEPKAIIETO OMNPEACIEHHYIO
JIOJTIO TIPUMECEN

Pa3zpen 3. MeraJuibl "
MX COeTMHEHU A

14

ITomoxenue METaJIOB B
MEePUOJIMYECKON  CHUCTEME  XH-
MHYECKHUX DJIEMEHTOB, CTPOCHHE
X  aToMoB.  MeTammndeckas
CBSI3b. O6mue  ¢u3uyeckue
CBOMCTBA METAaJLJIOB. Pan
AKTUBHOCTH METAaJIJIOB
(onexkmpoxumuueckuil pAo
Hanpsicenutt memannog). O0OIme
XHMUYECKHE CBOMCTBA METAJIOB:

peakIuu c HEMETaJIaMu,
KucinoTamu,  coisamu.  OOmme
CIIOCOOBI TOJyUYCHHUS METaJIOB.

CoimaBel MeTayuioB. MeTamisl B

IPUPOJIE.

Lllenounbie METAIbI.
ITonosxeHne MIETOYHBIX METAIOB
B MEePUOIUYECKOH  CHCTEME,
CTpOCHHUE 1704 aTOMOB.
Haxosxaenne B MIPUPOJIE.
dusnyeckue U XUMHUYECKHUE

CBOWCTBA IIECJIIOYHBIX METAJUIOB.
[Ipumenenue HIEIOYHBIX
METaJUIOB U UX COEIMHEHUM.
[[lenoyHo3emMeNbHbBIE METAIUIBL.
[TosoxkeHne 11eI0YHO3EMETBHBIX
METaUIOB B IEPUOANYECKOU
CHUCTEME, CTPOEHUE HX aTOMOB.
Haxoxnenue B npupoae. Marumii
U KanbllMi, WX BaKHEHUIIHNE
coeauHeHus. KECTKOCTh BOJABI U
CHOCOOBI €€ yCTpaHEeHHUsI.
AJTIOMHUHUI. [Tonoxxenue

XapakTepru3oBaTh METAJUTBI HA
OCHOBE HX TIOJIOKEHUSI B
MEPUOJUUECKONM  CHUCTEME |
0COOCGHHOCTEH CTPOCHHS UX
aTOMOB.

OOBSCHATh  3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB METAJIJIOB
Mo Tmepuoay W B A-TpyImmax.

Uccnenosarts CBOMCTBA
M3y4aeMbIX BEIIECTB.

OOBACHATD 3aBUCHMOCTD
(bU3HIECKUX CBOMCTB
METAJIJIOB oT BHJA

XHUMHYECKOU CBSI3H MCKAY HUX
aTOMaMH.

HabOmromate W ONKMCHIBATH
XUMHUYECKUE peaKIu c
ITOMOIIBIO0 €CTECTBEHHOI0
A3blKa W S3bIKAa  XMMUH.
HaOronars

JIEMOHCTPHUPYEMBIE u

CaMOCTOSITEIBHO TTPOBOIUMBIE
OTIBITHI.

OnuceIBaTh CBOMCTBa
H3y4aeMbIX BEILIECTB Ha
OCHOBE HAOJIOJICHUA 3a HX
npeBpamieHussMy. Jloka3bIBaTh
aM(pOTEepHBIA Xapakrep
OKCHJIOB M  THAPOKCHJIOB
amroMunms 1 xenesa(L1L).
CpaBHHMBATh OTHOIIICHHE
H3y4aeMbIX METaJlIOB u
OKCHJIOB METAJIOB K BOJIC.

19




QIIOMUHHS B IIEpUOAUYECKOU
CUCTEME, CTPOEHHE €ro aroMma.

Haxoxnenue B MIPUPOJE.
dusnyeckue U XUMHYECKHE
CBOICTBa ATIOMUHUSL.
[Ipumenenue AJFOMUHUS.
AmpoTepHOCT oKcHIa u

TUAPOKCHAA aJIFOMUHUA.

Keneso. Ilonoxenue xenesa B
MEPUOINYECKON CUCTEME, CTpOe-
HHe ero aroma. HaxoxxaeHune B
npupojie. Puzndeckue u XuMuye-
CKHEe CBOMCTBA JKenesa.
Baxkueiimme coequHEHHS Kene3a.
OKCHU/bI, FI/II[pOKCI/I)IBI n CoJin
xemeza  (I1)  wu xemesa(lll).
Ka‘IGCTBeHHBIe peaKHI/II/I Ha HUOHBI
Fe 2* u Fe ",

CpaBHHBaTh OTHOUIEHHUE
TUIPOKCUJIOB HATPHS, KaJIbITUs
U QIIOMUHHMS K pPacTBOpam
KHUCJIOT u HIEJIOUCH.
Pacnio3naBarth OITBITHBIM
MyTEM TUIAPOKCUI-UOHBI, HOHBI
Fe 2" u Fe %*.

Cobumronatpb TEXHUKY
0e30macHOro  oOpamieHust ¢
XUMHAYECKOU MOCyI01 u
1ab0paTopHBIM
000pyIOBaHHEM.
OcymiecTBIsTH peakuuu,
TTOITBEPIKTIAFOIIINE
TCHETUYECKYIO CBS3b MEXIY
HEOpraHWYeCKUMHU
COEMUHEHUSIMHU.  3alnChIBATh
YpaBHEHHUS pEaKIni B MOHHOM
BHJIE C YKa3aHHEM Iepexojia
3JICKTPOHOB.

O0o00mare 3HaHWA U J€lIaTh
BBIBOJBI O 3aKOHOMEPHOCTSX
W3MEHEHUN CBOMWCTB METAJJIOB
B

nepuoiax u A-rpynnax
MEPUOIUUECKOMN CHUCTEMBI.
[Iporno3upoBarb CBOICTBA
HEW3YUYEHHBIX 3JIEMEHTOB M UX
COEQUHEHNN Ha OCHOBE 3HAHUH
0 TIEPUOIUIECKOM 3aKOHE.
Hcnonp3oBaTh
NpUOOpPETEHHBIE  3HAHUS W
YMEHHUS B TIPAKTHYECKOH Je-
ATEIbHOCTH M TIOBCEJIHEBHOM
KU3HU C I1eJbI0 0€301MacHOro
oOpaleHuss ¢ BEIIeCTBAMU H
MarepuaiaMu M dKOJOTHYCCKU
IPAaMOTHOTO  TOBEJCHHUS B
OKpYIKaIoIIeH cperne.
BbluucisaTe Mo XMMHYECKUM
YpaBHEHUSM Maccy, OO0BEM
WM KOJIMYECTBO OJHOTO W3
MPOJYKTOB PEaKLUMUH MO Macce
HCXOJIHOTO BEIIECTBA, 00BEMY
WM KOJMYECTBY BEILECTBA,
COAEpIKALIEro OMNpPEeAETIEHHYIO
JIOJIIO IIPUMECEHN.
[Tonb3oBatbes  mHpOpMaIUEit
U3 JIpyrUX MCTOYHUKOB JIJIsi
MOJITOTOBKU KpaTKHX
COOOIIECHUH. ['oToBUTH
KOMIBIOTEPHBIE MPE3ECHTALIUU
10 TeMeE

Paspgea 4.

HCpBOHa‘{aJIBHBIC CBCACHU 00

Hcnonp3oBaTe  BHYTpU- U
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IlepBoHauyajibHBIE
cBeleHHsI 00
OpraHnYecKux
BellleCTBaX

OPraHUYECKUX BEILIECTBAX.
IIpeaqmer opraHuyeckod XUMHH.
Heopranunueckue u oprannieckue
COCIMHEHMS. YTJIEpOoJ — OCHOBa
xu3Hu Ha 3emuie. OcoOEHHOCTH
CTPOCHHMS aTroma yriepoja B
OPraHUYECKUX COCIMHECHUSIX.
Yraeromopoasl. IlpenenbHblie
(HachIIIEHHbIE)  YIJIEBOJOPObI.

Meran, 3TaH, MpoNaH  —
IIPOCTEMNIINE MpEICTaBUTENN
IpeJIeIbHbBIX YIJI€BOAOPOIOB.
CrpykTypHbIE (hopMyIib
YIJIEBOJIOPO/IOB. T'omonoru-
YeCKUi psn MpeieIbHBIX
YTJIEBOJOPOIOB. I'omoutoru.
dusznyeckue U XUMHUYECKHE
CBOICTBa MpEeETbHBIX

yIIIeBOAOpOI0B. Peakumu rope-
HHS ¥ 3aMmenneHus. Haxoxaenue B
MPUPOJIE TPEACTBHBIX YTJIEBOJIO-
ponos. [IpumeHenne MmetaHa.
Henpenenbhsbie

(HEeHACHIIIEHHBIC) YTIIEBOAOPO/IBI.
OTWJICHOBBIM P HENPEAEIbHBIX
YIJIEBOIOPO/IOB. OTHeH.
dusnyeckue M XUMHYECKHE
CBOMCTBAa  dTWUJIeHA.  Peakius
npucoenuHeHus. KadecTBeHHBIE
peakuu Ha OTWIeH. Peaxius

nomuMmepu3anuu.  [lomuaTuneH.
[IpumeneHue sTuIcHa.
AleTUIICHOBBIN pan

HEMPENETbHbIX  YIJIEBOJIOPOJIOB.
Anetruied. CBoiicTBa aleTUJIEHA.
[Ipumenenne
auerwieHa.cmounuxu
1271e6000p0008. NPUPOOHBILL 23,
Hegmb, yeois.

[IpousBoiHbBIE YIIIEBOOPOJIOB.

Kucnopoaconepxane
COCIMHCHUS: OJTHOATOMHBIE
CnupThl  (METaHON,  3TaHOI),
MHOT'OAaTOMHBIE CIMPTHI
(3TUIIEHTTUKOJIb, TJIMLEPUH),
KapOOHOBBIE KUCJIOTBI
(MypaBbHHas,
YKCYCHasiaMMHOYKCYCHasi
KUCIIOTA, CTeapuHOBas u

OJICMHOBAsl KHUCIJIOTHI), CIJIOXHBIE
a¢upbl. buomornyecku BaKHbBIE

BCIICCTBA: JKUPbI, YIJICBOJbBI
(FJ'IIOKO3a, caxapo3a, Kpaxmall,
uenmono3a), AMHWHOKHCJIOTHI,

MEXIPEIMETHBIC CBS3H.
CocCTaBysITh MOJICKYJSIPHBIC H
CTPYKTYpHBIE bopmyIbl
yIIIeBO0poI0B.  OnpenensaTsh
MIPUHA]UIC)KHOCTh BEIIECTBA K
OIpe/ICIEHHOMY KJIaccy opra-

HUYECKUX COEIMHECHU M.
3anuceiBaTh YpaBHEHHUS
peakuuii 3aMEILCHUS u
MIPUCOCAMHEHUSI C y4acTHEM
OpraHuYeCcKux BEILIECTB.
HabGmonats

JIEMOHCTPUPYEMBIE OTIBITHI.
OnuceIBaTh CBOMCTBA

M3y4aeMbIX BEIIECTB Ha
OCHOBE HAOMIONEHUM 3a UX
MpEBPaIICHUSIMHU.
YyacTBOBaTH B COBMECTHOM
00CYXJIeHUU pe3ynbTaToB
OIIBITOB. [TpoBOIUTH
KaueCTBCHHBIC PEAKIMU Ha
HEKOTOPBIC OpraHuYecKue
BEIIECTBA.

[Tonp30oBaTbest  MH(pOpMaIUE
U3 JPYruX HCTOYHHUKOB JUIS
MOJATOTOBKH KpaTKuX
COOOIIECHHU. l'otoBUTE
KOMITBIOTEPHBIE TPE3CHTAlUU
o TeMe
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6enxu. Ponb GenkoB B opranusme.
[TonsiTue 0
BBICOKOMOJIEKYIISIPHBIX

BemiectBax. CrpykTypa moju-
MEpOB:  MOHOMEp,  IOJIUMED,
CTPYKTYpHOE  3BEHO, CTEIEHb
nomuMepuszauuu.  [lonmatries,

MTOJTUTTPOTINJICH,
MOJMBUHUWIXJIOPU.  Xumuueckoe
3aepsazHenue OKpydHCcaroweri

cpeovl U e20 NOC1e0CmeEuUsl.

HUroro 68

4.Ilnanupyemble pe3yabTaThl 0CBOEHHUS Y4eOHOI 0 MpeaMeTa

N3ydyeHne XWMHM B OCHOBHOW IIKOJIE Ja€T BO3MOXKHOCTH JOCTHYH CIIEAYIONTUX
PE3yJbTATOB B HAIPABICHUY JUYHOCTHOT'O PA3BUTHSI:

1) BocnMTaHHE POCCHHCKOW TpaKIaHCKOW HICHTHYHOCTH: MAaTPHOTH3MA, JIIOOBH M
yBakeHHsI K OTe4ecTBY, YyBCTBA TOPJOCTH 3a CBOIO POJWHY, 3a POCCHUCKYIO XHMHUYECKYIO
HAyKy;

2) dbopMHUpoOBaHHE IIEIOCTHOIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH W OOIICCTBEHHOH NMPAKTHKH, a TAKXKE COIUAIBHOMY, KYJIbTYPHOMY,
SI3BIKOBOMY W TyXOBHOMY MHOT000OPa31i0 COBPEMEHHOTO MHPA;

3) hopmupoBaHKE OTBETCTBEHHOIO OTHOIIEHUS K YUYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH
K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUM K OOYYCHHIO ¥ TTIO3HAHHIO, BEIOOPY
npodrIbHOTO 00pa30BaHM HAa OCHOBE MH(DOPMAIMH O CYIICCTBYIOMIUX MPO(ECCHAX B JIMIHBIX
npodecCHOHANBHBIX  MNPEANOYTEHHH,  OCO3HAaHHOMY  TOCTPOCHHI0O  WHAMBUAYAJIbHOMN
00pa30BaTeNIbHOM TPACKTOPUU C YUETOM YCTOMUMBBIX MTO3HABATEIBHBIX HHTEPECOB;

4) dbopmMupoBaHre KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B  00pa30BaTEILHOM,
OOIIIECTBEHHO  TOJIC3HOM, y4eOHO-MCCIIENOBATEILCKOM, TBOPYECKOM H  JIpPYrUX BHJAAX
NesITeNIbHOCTH;

5) dopMupoBaHue MOHMMaHHs IIEHHOCTH 3J0POBOTO M 0€30MacHOro oOpa3a >KH3HH,
YCBOGHHME TMpaBUJ UHAMBHUAYaJbHOTO U  KOJUIGKTMBHOTO ©O€30I1IacCHOrO TOBEJIEHHUS B
Ype3BhIYANHBIX CUTYALUSX, YIPOKAIOIIMX KU3HU U 3I0POBBIO JIIOJICH;

6) ¢opMupoBaHue MO3HABATEIbHOW M WHOOPMALMOHHON KYJIbTYphbl, B TOM YHCIC
pa3BUTHE HABBIKOB CAMOCTOSITENIbHOI pabOThl ¢ yUeOHBIMU MOCOOUSMHU, KHUTAMHU, TOCTYITHBIMU
WHCTPYMEHTaMH M TEXHUYECKUMU CPEICTBAMHU MH(DOPMAIIMOHHBIX TEXHOJIOTU;

7) GopMupOBaHHE OCHOB SKOJOTMYECKOTO CO3HAHUS HA OCHOBE MPH3HAHHS IIEHHOCTH
KU3HU BO BCEX €€ MPOSIBICHUIX U HEOOXOJMMOCTH OTBETCTBEHHOT0, OEPEKHOTO OTHOLICHUS K
OKpY’KaroIen cpefe;

8) pa3BuTHE TOTOBHOCTH K PpEIICHHIO TBOPYCCKUX 3aj7ad, YMCHHS HaXOJUTh
aJiecKBaTHbIE CMOCOOBI TOBENEHUS U B3aWMOJCWUCTBUSA C HapTHEPAMH BO BpeMsl y4eOHOU H
BHEYUEOHOW IesITeNbHOCTH, CIMOCOOHOCTH OILIEHHWBATh MPOOJIIEMHBIE CHUTYalldd U OINEpPaTUBHO
MPUHUMATh OTBETCTBEHHBIC PELICHUS B PAa3IMYHBIX MPOAYKTUBHBIX BHUAAX JEATEIHHOCTU
(yueOHasi TOMCKOBO-UCCIIEI0BATEeNbCKasA, KITyOHAas!, MPOEKTHAs, KPY>KKOBas | T. 11.).

MeranpeaMeTHbIMH  pe3yJbTATAMM  OCBOCHHS OCHOBHOM  00pazoBaTenbHOU
MIPOrPaMMbI OCHOBHOTO 00II1ero 00pa3oBaHMUsl SBISIOTCS:

1) oByajieHKe HABBIKAMH  CaMOCTOSITCILHOTO  MPHOOPETEHHs] HOBBIX  3HAHUIA,
OpraHu3aIuy yueOHOU e TEILHOCTH, TIONCKA CPEACTB €€ OCYIIECTBICHUS;

2) yMeHHE TUIAHUPOBATh IMYTH JOCTIIKEHHs IIeJiel Ha OCHOBE CaMOCTOSITEILHOTO
aHaJlM3a YCIOBHUM M CPEACTB MX JOCTIKEHUS, BBIIENIATh AIbTE€PHATUBHBIE CIIOCOOBI JIOCTUKCHHUS
nenn W BeIOMpaTh HambOonee APGEKTUBHBIN CMOCOO, OCYIIECTBISATh IMO3HABATEIbHYIO
pedIieKCcHIo B OTHOIICHUH ACUCTBHI MO PEIICHUIO yYEOHBIX U MTO3HABATEIBHBIX 33/1a4;
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3) yMeHHE MOHMMATh MPOOJIEMy, CTaBUTh BOIPOCHI, BBIABHraTh TUIOTE3Y, J1aBaTh
OTIpeJICNICHUs] TOHSATUSAM, KiIacCHU(PUIMPOBATh, CTPYKTYpUPOBATh MATE€pPUAIL, IPOBOJUTH
IKCIEPUMEHTHI, apryMEHTHPOBATh COOCTBEHHYIO TMO3UINI0, (HOPMYIUPOBATh BBIBOABI U
3aKJIIOUEHUS;

4) yMeHHE COOTHOCHThH CBOM JICHCTBUS C IUNIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIICCTBIIST
KOHTPOJIb CBOEH JEATEJBHOCTH B IPOLIECCE JOCTHIKEHHUS PE3ybTaTa, OINPEAEISATh CIOCOObI
JEWCTBUI B paMKax MPEI0OKEHHBIX YCIOBHHA U TPeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIIOLLEHCS CUTyaluEH;

5) popMupoBaHue © pa3BUTHE KOMIIETCHTHOCTH B OO0JIACTH  WCIIOJIb30BaHUSI
WHCTPYMEHTOB W TEXHHYECKHUX CPEACTB HH(DOPMAIMOHHBIX TEXHOJOTHUH (KOMITBIOTEPOB U
MIPOTPAMMHOTO OOECTICUeHHS) KaK MHCTPYMEHTAIBbHON OCHOBBI Pa3BUTHSI KOMMYHUKATUBHBIX U
M03HABATEJIHHBIX YHUBEPCAIBHBIX YUCOHBIX JICHCTBUM;

6) ymeHue co3iaBaTh, MPUMEHITh M MPEOOPA30OBBIBATH 3HAKH M CHMBOJIBI, MOJICIU H
CXEMBI JUIsl pellieHrs yueOHBIX U NMO3HaBATEIbHBIX 3a/1a4;

7) yMeHue H3BJICKaTh MHPOPMAIMIO M3 Pa3IMYHBIX MCTOYHUKOB (BKJIIOUYAsl CPEICTBA
MaccoBOW HMH(pOPMAIMK, KOMIAKT-IUCKK Yy4eOHOTO Ha3zHadeHus, pecypcel HHTepHeTa),
CBOOOHO IM0JIB30BATHCA CIIPABOYHOM JIUTEPATYpPOd, B TOM YHCIIE U Ha 3JIEKTPOHHBIX HOCUTEIISIX,
co0JTr0/1aTh HOPMBI UH(POPMAIIMOHHON N30MPATEIIBHOCTH, ITHUKH;

8) yMeHHe Ha MpaKTHKE I[OJIb30BAaThCS OCHOBHBIMH JIOTHUCCKHMH PUEMAMH,
METO/1aMU HaOJIOJIEHUS, MOJIETMPOBAHUS, OOBSICHEHHUS, PEIICHUs TPOOJIeM, TPOrHO3UPOBAHUS U
Ap.;

9) yMeHHEe OpraHu30BaTh CBOK JKM3Hb B COOTBETCTBHH C MPEACTaBJICHUSIMU O
3I0pOBOM 00Opase KU3HU, MpaBax v 00A3aHHOCTIX TPaXKJaHUHA, IEHHOCTSAX OBITHSI, KYJIBTYPHI 1
COITMATLHOTO B3aNMOICHCTBHS,

10) yMeHHe BBINIOJNHATH IMO3HABATEIbHBIC M IMPAKTHYCCKUE 3aJaHUsI, B TOM YHCIE
MIPOEKTHBIE;

11) yMeHHEe CaMOCTOSITEIbHO M apryMEHTHPOBAHHO OICHHBATh CBOW JCUCTBUS WU
NEeUCTBUS OJHOKIACCHUKOB, COJEP)KATEIbHO OOOCHOBBIBAS MPABHIBHOCTh WM OIIMOOYHOCTH
pe3ynbTaTa U croco0a JIeCTBUS, aJeKBATHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK MeEpY
(bakTUYECKOT0 WJIM MPEANOoJIaraéMoro pacxoJa pecypcoB Ha pelIeHHe 3a/adyM, a TakKe CBOU
BO3MOKHOCTH B JJOCTHKEHUH LIETIU ONPEAEIEHHON CII0KHOCTH;

12) ymenue paboraTh B rpymme — 3p(HEKTUBHO COTPYAHAYATH U B3aMMOJENCTBOBATE
Ha OCHOBE KOOPJIUHAIIMH PA3JIMYHBIX MO3ULIUHI MPHU BEIPAOOTKE OOIIETr0 pelieHrs B COBMECTHON
NesITeNbHOCTH; CIyllaTh mnapTHépa, GOpMyaupoBaTh M apryMEHTHPOBaTh CBOE MHEHHE,
KOPPEKTHO OTCTaMBaTh CBOIO MO3ULHUI0 U KOOPAMHHMPOBATH €€ C MO3UIUMEH MAPTHEPOB, B TOM-
YHClie B CUTYal[UH CTOJKHOBEHHUS MHTEPECOB; MPOJIYKTHUBHO pa3peliath KOHMINKTH HA OCHOBE
yu€Ta MHTEPECOB W MO3MIMI BCEX €ro YyYaCTHUKOB, MOUCKA U OLEHKU aJbT€PHATUBHBIX
Croco00B pa3pelieHus: KOH(IUKTOB.

IIpenmeTHbIMH pe3yJbTATAMU OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrPAMMBbI
OCHOBHOTO 00111eT0 00pa30BaHus SBISIIOTCS:

1) bopmupoBaHKe TMEpPBOHAYATBHBIX CHCTEMATU3UPOBAHHBIX MPEACTABICHHHA O
BEILIECTBAX, MX IMPEBPALIECHUSAX M MPAKTUYECKOM IPUMEHEHHUH; OBJIAJACHHE IOHATUWHBIM
anmnapaTom M CUMBOJIMYECKHUM SI3bIKOM XHMUU;

2) oco3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHYECKOW HAyKH Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, XMMUYECKUX MPEBPALICHUN HEOPraHUYECKUX M OPraHUYECKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBIIEHUH JKMBOW M HEXHUBOW MPUPOJIBI; YIIyOlleHHWEe Mpen-
CTaBJIEHUU O MaTEpPUAIbHOM €UHCTBE MUPA;

3) oBJajeHHE OCHOBAMU XHMHUYECKON TPaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBAThH M
O0OBEKTUBHO OIICHMBAThH JKU3HEHHBIE CUTYAIlMH, CBS3aHHBIE C XUMHUEH, HaBbIKaMU 0€30TacHOTo
oOpallleHus ¢ BEIIeCTBAMH, HCIIOIb3yeMbIMH B TIOBCETHEBHOM KM3HHU; YMEHUEM aHAIIM3HPOBAThH
U TUTAHUPOBATh JKOJOIMYECKH Oe30MacHOe IOBEACHHE B LEISIX COepeKeHHs 370pOBbS U
OKpY’KaroLlen Cpeibl;

4) dhopMupoBaHHE YMEHHI YCTaHABIWBATh CBSI3U MEXKIY pPEaTbHO HaOIOIaeMbIMU
XUMHYECKUMU SIBJICHUSMH H MPOIIECCAMU, TPOUCXOISAIIIMHI B MUKPOMHUPE, OOBIICHITh TPUIUHBI
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MHOT000pa3usi BELIECTB, 3aBUCHUMOCTh HX CBOMCTB OT COCTaBa W CTPOGHHs, a TaKkKe
3aBHCHUMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5) npuoOpereHne ONbITa HMCIOJIb30BAHKS PA3IMYHBIX METOJOB HM3YYCHHs BEIICCTB;
HaAOIIOIEHUS 32 UX MTPEBPAILECHUSMH TP MPOBEJICHUH HECIOKHBIX XUMHUUECKUX IKCIEPUMEHTOB
C MCIIOJIh30BaHUEM JTa0OPATOPHOTO 000PYI0OBAHUS M PUOOPOB;

6) ymMeHue oka3bIBaTh IMEPBYIO MMOMOIIb [IPU OTPABIICHUSX, 0)KOTAX M APYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM;

7) oBnasenue mnpuéMaMud pabOTBI ¢ HWHPOPMALKCH XUMHUYECKOTO COJACPIKaHus,
MpEJCTaBICHHON B paszHoil (opme (B BHIE TekcTa, Gopmyll, TpapuKoB, TaOIMYHBIX JAHHBIX,
cxeM, doTorpaduii u ap.);

8) co3manue OCHOBBI sl (DOPMHPOBAHHS MHTEpECa K PACHIMPCHHUIO U YIIIYOJICHHIO
XMMUYECKUX 3HAHWWA U BHIOOPA XMMHUH KaK MPOQUIBLHOTO MpeAMEeTa MPH Mepexoae Ha CTYIEHb
cpenHero (mojHOro) obOmiero oOpa3oBaHMs, a B JalbHEWIIEM M B KadyecTBE CQepbl CBOEH
npohecCHOHANTBHOM JIeATETbHOCTH;

9) popMupoBaHuEe TPEACTABICHUI O 3HAYCHUM XHMHUYECKOW HAyKH B PEHICHUH
COBPEMEHHBIX AKOJIOTHYECKUX IpPOOJIeM, B TOM YHCJIE€ B TPEJAOTBPAIICHUH TEXHOTCHHBIX M
9KOJIOTUYECKHUX KaTtacTpod.

I[InanupyemMble pe3yJbTaThl U3yUeHHs Y4eOHOIO NMpeaMeTa
8 kiace
BbInyCKHUK HAy4YHUTCH:

® XapaKTepu3OBaThb OCHOBHbIE METOJAbl [O3HAHWA: HaONIOJEHUE, H3MEpEeHUe,
JKCIIEPUMEHT;

® OMNUCHIBATh CBOMCTBA TBEPHBIX, XUAKHX, Tra3000pa3HbIX BELIECTB, BBIIEISS HX
CYLICCTBCHHBIC IIPU3HAKHY;

® DpACKpBIBaThb CMBICI OCHOBHBIX XHMHYECKHUX TIOHATHH «aTOM», «MOJIEKYJIay,
«XUMHUYECKMM DJIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE BEUIECTBO», «BAJCHTHOCTHY,
«XUMHUYECKAs peaKLUs», UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMHH;

® PpACKpBIBaThb CMBICJI 3aKOHOB COXPAaHEHHs MacChl BEILECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;

® paznauyaTh XMMHUUYECKHE U (PU3UUECKUE SIBICHUS;

® Ha3bIBaTh XUMUYECKHE DIIEMEHTHI;

® OIIpEJeIsATh COCTAB BEIIECTB MO UX (HopMyliaM;

® OINpeAEIATh BAJICHTHOCTb aTOMa 2JIEMEHTA B COCIUHEHUSX;

® OINpEACIATh TUIl XMMUYECKUX PEaKLIUN;

® Ha3bpIBaTh IPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLIUIA;

® BBIABJIATH IPU3HAKH, CBUJCTEIBCTBYIOIIME O IPOTECKAaHUM XUMUYECKOW peakluu IIpH
BBIIIOJIHEHUM XUMUYECKOTO OIIBITA;
COCTaBJIATh ()OPMYJIbI OMHAPHBIX COEIMHEHUH;
COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKLUM;
coOumoaTh mpasuiia 0€30MacHO paboThl IPU MPOBEICHUU OIIBITOB;
M0JIb30BaThCs J1a00OPaTOPHBIM 000PYIOBAHUEM U MOCYIOM;
BBIYUCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacCChI BEILIECTB;
BBIUUCIIATH MAacCOBYIO JOJI0 XMMUYECKOTO 3JIEMEHTa 10 (opMyJie COeAUHEHUS;
BBIUUCIIATH KOJMYECTBO, 00BEM MJIM MACCy BEIECTBA MO KOJUYECTBY, 00bEMY, Macce
pearcHTOB WIH IIPOJYKTOB PEaKIVH;

® XapaKTepHU30BaTh PU3UUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX BELIECTB: KMCIOPOIa
U BOJIOPOJA;

® [10Jy4aTh, COOMPATH KUCIOPOJ M BOJOPOJI;

® Ppacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIe BELIECTBA: KUCIOPOI, BOJIOPOI;

® pacKpbIBaTh CMBICI 3aKOHAa ABOTaJpo;

® PpacKpbIBaTh CMBICI MOHATUH «TETIOBOM 3(h(HEeKT peakium», «MOJSPHBIN 00BeM»;
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XapaKTepu30BaTh (PU3NUECKHE U XUMUYECKUE CBOMCTBA BOBI;
PacKpbIBaTh CMBICII IIOHATHUS «PACTBOPY;
BBIYMCIISATH MAaCCOBYIO JI0JIK0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;
IIPUTOTOBIIATH PACTBOPHI C ONPEICIICHHON MacCOBOM J10JIEN pACTBOPEHHOIO BELIECTBA;
Ha3bIBaTh COEMHEHMS U3YUEHHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB;

® XapakTepu3oBaTh (U3NYECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BELIECTB: OKCUIOB, KUCIOT, OCHOBAHUI, COJIEH;

® OMNpeAeNsaTh IPUHAUIEKHOCTD BELIECTB K OIPEIETICHHOMY KIIaCCy COEIMHEHU;

® COCTaBIIATH POPMYJIBI HEOPTAHUYECKUX COCTUHEHN N3yIEHHBIX KIaCcCOB;

® [IPOBOJUTH OMBITHI, MOATBEP)KIAIOIINE XMUMHMUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® pAacCIIO3HaBATh ONBITHBIM ITyTEM PACTBOPHI KUCIIOT U LIEI0YEH 110 H3MEHEHUIO OKPACKH
MHIUKATOPa;

® XapaKTepHU30BaTh B3aUMOCBS3b MEX/y KJIaCCaMU HEOPTaHUYECKUX COETMHEHUH ;

e packpsiBaTh cMbici [lepuonnueckoro 3akona /.M. MeHnneneena;

e OOBACHATH (U3NYECKUH CMBICT AaTOMHOIO (HOPSAKOBOTO) HOMEpAa XHMHYECKOTO
2JIEMEHTa, HOMEPOB I'PYyIIIbI U Neproaa B nepuoaudeckoit cucreme .M. Menneneesa;

e OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHs] CTPOEHMSI aTOMOB, CBOMCTB JJIEMEHTOB B
rpeienax MajbIX EPUOJIOB U INIaBHBIX MOATPYIIIT;

® XapaKTepHu30BaThb XMMHUYECKHE 3JIEMEHTHI (0T BOJAOPOJA /10 KalblMsi) HA OCHOBE HX
moJjiokeHuss B mepuoanueckoir cucreme J[.M. MeHnmeneeBa M OCOOEHHOCTEH CTPOCHHUS WX
aTOMOB;

® COCTaBIISITh CXEMbI CTPOCHUSI aTOMOB MepBbIX 20 371EMEHTOB MEPUOUUECKON CUCTEMBI
J.1. Mennaeneena;

® pACKpBIBaTh CMBICH MOHATHI: «XUMUYECKas CBS3bY, «3IIEKTPOOTPHUIATETLHOCTDY;

® XapaKTepu3oBaThb 3aBUCHUMOCTh  (PU3UYECKMX CBOWCTB  BEIIECTB OT  THMA
KPUCTAJUIMYECKON PEIIETKH;

® OMNpeAensiTh BUJ XUMUYECKON CBSA3H B HEOPTaHUUYECKUX COCIMHEHUSIX;

e 1U300pakaTb CXEMbl CTPOCHUS MOJIEKYJ BEUIECTB, OOPAa30BaHHBIX Pa3HBIMHU BUIAAMH
XUMHUYECKUX CBSI3CH;

® pAacKpbhIBaThb CMBICI TIOHATUH «HUOH», «KATUOH», «AHUOHY», «DJIEKTPOIUTHI,
«HEANIEKTPOJIUTBLY, «AIEKTPOTUTUYECKAS AUCCOLUALIMS, OKUCIUTEIbY, «CTENEHb OKHUCICHHS
«BOCCTaHOBUTEIIbY, OKUCIIEHUE, «BOCCTAHOBIICHUE.

® OMNpeeNsaTh CTENEeHb OKUCICHHSI aToMa 3JIEMEHTa B COCTUHEHUH;

BhINyCKHHUK NOJYYUT BO3MOKHOCTh HAYUMThCS:

® gbI08U2AMb U NPOBEPAMb IKCNEPUMEHMANTbHO SUNOME3bl O XUMUYECKUX CBOUCBAX
gewecms Ha OCHO8e UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAmMb 6 XUMUYecKue
peaxkyuu, o xapakmepe u NpoOYKMax paziuiHblX XUMUYECKUX PeaKyull;

® Xapaxkmepuzoeams eujecmsd no cOCmasy, CMpoeHuro U C80UCMBEAM, YCMAHABIUBANb
NPUYUHHO-CIeOCBEHHbLE C8A3U MeNCOY OAHHBIMU XAPAKMEPUCUKAMU 8eUeCmad;

9 KJjacc
BhinycKHHUK HAYYHTCS:
® pACKpBIBaTh CMBICI TEOPUH INEKTPOIUTHUECKON AUCCOIUAIINH;
® COCTaBIISITh YPABHEHHUSI DJICKTPOIUTHUECKOMN AMCCOLUAIINN KUCIIOT, MeI04Yei, coneit;
e OOBSCHATH CYIIHOCTh TIpollecca DIEKTPOTUTHYECKON AUCCOIUAIMM W PEeaKIui
HOHHOT0 00OMeHa;

¢ COCTAaBJIATH IMOJIHBIC U COKPAIICHHBIC HOHHBIC YPABHCHUA PCAKIIUN O6MCHa;
OonpCACIsITh BOSMOKXHOCTD ITPOTCKAHU A pCaKI_II/Iﬁ HMOHHOTO O6MCHa;

MMpOBOAUTH PCAKIIUU, ITOATBCPIKAAIOIINC KauyeCTBEHHBIN COCTaB Pa3JIMYHBIX BCUICCTB;
ONPpCACIIAATE OKHUCIHUTECIIb U BOCCTAHOBUTCIIb,

COCTaBJIATh YPAaBHCHUS OKHUCIIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKI.[PIfI;
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® Ha3bIBaTh (PAKTOPBI, BIMSIONINE HA CKOPOCTh XUMHYECKON PEaKInH;

® KJIACCH(PUIMPOBATH XUMHUECKUE PEAKIIMU MO PA3IUYHBIM TPU3HAKAM;

® XapaKTepHU30BaTb B3aUMOCBSI3b MEXJIY COCTaBOM, CTPOCHHMEM U CBOICTBaMH
HEMETAIUIOB;

® IPOBOAMTH OMBITHI MO TOJIYYEHHUIO, COOMPAHUIO M HM3YUYCHUIO XUMHYECKUX CBOMCTB
ra3000pa3HbIX BEHIECTB: YIIIEKUCIIOTO ra3a, aMMHUaKa;

® pAaCIIO3HABATh ONBITHBIM IIyTEM I'a3000pa3HbIE BEIIECTBA: YIJIEKUCIIbIN ra3 1 aMMHUaK;

® XapaKTepu30BaTb B3aUMOCBSI3b MEXJIYy COCTaBOM, CTPOCHHEM U CBOICTBaMH
METaJIOB;

® Ha3bIBaThb OPraHUYECKUE BEIECTBA MO WX (OpMyIse: MeTaH, 3TaH, STUIEH, METaHOI,
9TaHOJI, TJIMLEPUH, YKCYCHas KHUCJIOTA4, aMHUHOYKCYCHAas KHUCJIOTa, CTE€apuHOBass KHCJOTA,
OJICMHOBAsI KUCJIOTA, IIFOK034;

® OIICHMBATh BIIMSIHUE XUMHUYECKOI'O 3arps3HEHUs OKpYXAlollel cpeapl Ha OpraHu3M
YEJI0BEKA;

® TPaMOTHO OOpalIaThCs C BEIIECTBAMU B TIOBCETHEBHOM MKU3HU

e OMNpeAensiTh BO3MOKHOCTb IPOTEKaHMsSI peakUuil HEKOTOPBIX MpeAcTaBUTENEH
OpraHMYECKUX BEIIECTB C KUCIOPOJOM, BOJOPOJOM, METAJIIAMH, OCHOBAHUSIMH, TaJIOT€HAMH.

BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTh HAYUHMThCSH:

® COCMAGNAMb MOAEKYIAPHbIE U NOJIHbIE UOHHbIE YPAGHEHU NO COKPAUWEHHbIM UOHHBIM
YPABHEHUAM,

® NpPOCHO3UPOBAMb  CNOCOOHOCMb  Gewjecmea  NposGIAmb — OKUCTUMENbHbIE  UTU
80CCMAHOBUMENbHBIE CEOUCMBA C YUEMOM CMeneHel OKUCIEHUs NeMEHMOs, 6X00AUX 6 e20
cocmas;

® COCmasnAmb  YPAGHEHUs  peakyuil,  COOMEEeMCmEYIOWUx Nnocie008amenbHOCmu
npespaujeHull HeOpP2AHUYeCKUx 6ewecmes pasiuiHblx Kiaccos;

® guIOBUCAMb U NPOGEPAMb  IKCHEPUMEHMANbHO — 2UNOMe3bl O pe3Vibmamax
8030elCcmauUs pasIuyHblX PaKmopos Ha usMeHeHue CKOPOCMuU XUMUYECKOU peaKyuu;

® UCNONBL306aMb NPUOOPEMEHHbIE 3HAHUA Ol IKOJIO2UYECKU 2PAMOMHO20 NOBEOEHUS 8
OKpyorcaiouyell cpeoe.
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COI''TACOBAHO

[IpoTokon 3aceqanus METOAMYECKOTO
00beIMHEHHS YUUTEIEH eCTeCTBEHHO-
MaTeMaTHYECKOTO IHKJIA

MAOY COILI Ne 20 nmenn

A.IL. Typuunckoro nocenka Ilce6ait

oT 20 rtomaNe
JI.LH.Bonkosa

COI''TACOBAHO

3amecturens gupekTopa mo YMP
M.A.T'onoBaxuna
20 roma
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