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ITosicHuTEIBLHAS 3aICKA

Pabouas mporpamMma 10 IpeIMETy COCTaBJICHA HA OCHOBE
— yuebHoro mocobust 'apa H.H. «Xumus. Paboume mnporpammsel. IlpenmerHas nauHus
yaeOnukoB I'.E. Pym3utuca, ®.I'. ®enpnmana. 8-9 kimaccei».M.: [Ipocsemienue, 2019;

— Pymsurtuc I'.E., ®enpaman @.I'. Xumus 8§ kimacc. YueOHUK it 00111e00pa30BaTEIbHBIX

opranusauui. M: IIpocsemenue;

— Pymuruc I'.E., ®enpaman @.I'. Xumusa 9 kiacc. YueOHuK s o01ieo0pa3oBaTeIbHbIX

opranuzamui. M: IIpocBemienue;

— H. H. I'apa. Xumus: ypoku B 8§ kiacce: nocooue ains yuurens. M.: [Ipocsemenue;

— H. H. I'apa. Xumus: ypoku B 9 kinacce: nocobue ains yuurens. M.: [IpocBemienue.

YMK 1o xumuum cooTBeTcTBYeT TpeboBaHusM DeaepanbHOro roCyIapCTBEHHOIO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOrO obmiero oOpa3oBaHus. CoOOEp>KUT MaTepualibl
HEOOXOMUMBIC ISl palMOHAIbHONW OpraHu3aldd y4eOHOro TMpolecca B COOTBETCTBHH C
COBPEMEHHBIMH TCHJACHIMSMU U COJEP)KAHUM XHUMHYECKOTO OOpa30BaHMsI M METOIUKE
MIPETNoIaBaHus B IIKOJIE.

ABTOpcKasi mporpaMMma paccuMTaHa Ha 2 yac B Heaeno B 8 um 9 kiaccax. Beero Ha
u3ydeHne XuMuu otBoauTcst 140 yaeOHbBIX 4acoB.

N3ydyeHnne XUMHM B OCHOBHOM IIKOJE JaeT BO3MOXHOCTb JOCTHUYb CJEIYIOIINX
pe3yNnbTaToOB B HaIpaBJICHUU JUYHOCMHO20 pa3BUTHUSA:
1. BociuTaHHE POCCUIMCKON TpaXkIaHCKON MJIEHTUYHOCTH: MaTPUOTU3MA, JTIOOBU M YBAKEHUIO K
OrtedecTBYy, YyBCTBa TOpPIOCTH 3a CBOIO PoaMHY, 3a PpPOCCHIMCKYIO XHMHUYECKYID HAYKY;
2. dopmupoBaHHE I[ETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, & TAKXKE COIMAIIBHOMY, KYJIbTYPHOMY, S3BIKOBOMY
u JTyXOBHOMY MHOT'000pa3unio COBPEMEHHOTO MHUpa;
3. (opmupoBaHuE OTBETCTBEHHOT'O OTHOIICHMUS K YYEHHUIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOPAa3BUTHUIO M CAaMOOOPa30BAaHUIO Ha OCHOBE MOTHUBAIIUU K OOYYEHHUIO U TIO3HAHUIO, BHIOOPY
npodunbHOr0 00pa3oBaHUsl HA OCHOBE MHGOPMAIIUU O CYIIECTBYIONIUX MPO(ECCUsx U JTMUHBIX
npoecCHOHANBHBIX  MPEANOYTeHH,  OCO3HAHHOMY  TOCTPOEHUI0  WHAMBHUAYaIbHOMI
o0pa3oBaTeNbHON  TPAeKTOpPUM C y4YETOM YCTOMYMBBIX TIO3HABATENBHBIX HHTEPECOB;
4. ¢dopmupoBaHHEe KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOpa30BaTeIbHOM, OOIECTBEHHO
MOJIE3HOM, Y4EOHO-MCCIEAOBATEIbCKOM, TBOPYECKOW W JPYrUX BHUJAX JIEATEIBHOCTH;
5. dbopMHupOBaHHE TTOHUMAHUS IIEHHOCTH 3J0POBOTO U OE€30MacHOTO 00pa3a >KU3HU; YCBOCHHE
MpaBUJ HWHAWBUAYATLHOTO M KOJUIGKTHBHOTO O€30MacHOTO TIOBEICHUS B YPE3BBIYAHBIX
CUTYaIusX, YTPOKAFOTIIIX KU3HH " 3JI0pPOBBIO JOJIEH;
6. ¢bopMUpOBaHHE TO3HABATENbHON W HMH(DOPMAIMOHHOW KYIBTYPHI, B TOM YHCIE pPa3BUTHE
HABBIKOB CAMOCTOSITETFHOW paboOThl ¢ Y4eOHBIMU TMOCOOUSIMU, KHUTAMH, JOCTYITHBIMU
WHCTPYMEHTAaMH M TEXHUYECKHUMH  CpeACTBaMH  MH(POPMAIMOHHBIX  TEXHOJOTHUH;
7. popMupoBaHHUE OCHOB IKOJIOTUYECKOTO CO3HAHMS HAa OCHOBE MPHU3HAHMS [[EHHOCTH >KU3HU BO
BCEX €¢ TIPOSIBJICHUSAX U HEOOXOAMMOCTH OTBETCTBEHHOTO, OEpEKHOTO OTHOIICHUS K
OKpYyKaroleun cpene;
8. pa3BuUTHE TOTOBHOCTH K PEIICHHIO TBOPYECKHUX 3aJad, YMEHUS HaXOJIUTh aJIeKBATHHIE
CrocoObl TIOBEJIEHUS M B3aUMOJCHCTBHS C TapTHEpPaMH BO BpeMsi y4eOHOW W BHEy4eOHOU
JESTEIIbHOCTH, CIOCOOHOCTH OIICHHMBATh MPOOJIEMHBIC CHUTYallMd W OMEPATUBHO NPUHUMATH
OTBETCTBCHHBIC DEIICHUS B PA3JIMYHBIX MPOAYKTHBHBIX BHJAX JAesTenbHOCTH (ydeOHas
MOWCKOBO-UCCIIE/IOBATENbCKAsA,  KIyOHAas,  TPOEKTHAas, KpyXKoBas © T. M. )



Memanpeomemuovimu pe3yabTaTaMd OCBOCHHSI OCHOBHOM 00pa30BaTEIBHOM MPOTPAMMBbI
OCHOBHOT'O oOuiero o0pa3oBaHUs SABJIIOTCSL:
1. oBnageHWE HABBIKAMH CAaMOCTOSTEIBHOTO MNPUOOPETEHUs] HOBBIX 3HAHWW, OpPraHU3aLUU
yueOHOMH JesATEeIbHOCTH, MOMCKA CpEJIICTB ec OCYIIECTBIICHUS;
2. yMEHME IUIAHMPOBaTh IyTH JOCTMIKEHMS LI€J€ Ha OCHOBE CAaMOCTOSTEIBHOIO aHalIu3a
YCIIOBUH U CPENICTB UX JOCTUKEHHUSI, BBIICTSATH allbTEPHATUBHBIE CIIOCOOBI JOCTHKEHUS LI U
BBIOMpaTh HamOosiee 3(PGEKTUBHBIN CIIOCO0, OCYIIECTBIATH IMO3HABATEIBHYIO pe(dICKCHIO B
OTHOIIEHMHM  JCWCTBUH 1O  peumleHuro  y4eOHbIX M [O3HABaTeNIbHBIX  3ajau.
3. yMeHHe NOHUMAaTh POOJIEeMy, CTaBUTh BOIMPOCHI, BBIABUIATh TMIIOTE3Y, JaBaTh OINpe/eIcHHEe
HOHATHUAM, KJIacCH(UIMPOBATh, CTPYKTYpHpPOBATh MaTepuai, MPOBOJUTH AKCIICPUMEHTHI,
apryMEHTHPOBAaTh COOCTBEHHYIO TIO3ULHUIO, (OPMYIUpPOBATh BBIBOABI M  3aKIIOYCHUS;
4. yMeHue COOTHOCHUTb CBOM JEHCTBHS C IUIAHUPYEMBIMU pE3YJIbTaTaMH, OCYILECTBIATh
KOHTPOJIb CBOEH JEATEIILHOCTH B TPOIECCE JOCTHKCHHS Pe3yiabTara, ONpPEICIsTh CIIOCOOBI
NENCTBUI B paMKax MPeIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACHCTBUS B
COOTBETCTBUU c M3MEHSIOIIENCs CUTYyaIuen;
5. dbopmupoBaHue M pa3BUTHE KOMIIETEHTHOCTH B OOJACTHU HCIIOJIB30BAHUS MHCTPYMEHTOB U
TEXHUUYECKUX CPEACTB HWH(MOPMALMOHHBIX TEXHOJOTHH (KOMIBIOTEPOB M IMPOTrPAMMHOIO
o0ecrnieyeHrs) Kak UHCTPYMEHTaJIbHO OCHOBBI Pa3BUTUSI KOMMYHUKATHUBHBIX U [103HABATEIbHbBIX
YHUBEPCAIbHBIX y4eOHBIX NN CTBHI;
6. yMeHue co3qaBaTh, IPUMEHATh U IIPE00pPa30BbIBATh 3HAKU U CUMBOJIbI, MOAEIU U CXEMBI JJIf
peteHus y4eOHBIX U II03HABATEJIbHbBIX 3ajady;
7. yMeHHe u3BJIeKaTh WHGOPMAIUIO U3 Pa3NUYHBIX UCTOYHHUKOB (BKIJIIOYAsi CPEICTBA MAaCCOBOM
uHpOpMalLlMK, KOMIIAKT-IUCKM Yy4eOHOro Ha3HaueHus, pecypcbl HMHTepHeTa), CBOOOIHO
MOJIb30BaThCA CHPABOYHOM JIMTEPAaTypol, B TOM YHCIE€ M Ha DJIIEKTPOHHBIX HOCHUTENSX,
co0Ir01aTh HOPMBI MHPOPMaLMOHHOMN n30UpaTeIbHOCTH, ITHKHY;
8. yMeHuE Ha IMpaKTHKE I[0JIb30BAaThCSI OCHOBHBIMU JIOTUYECKMMH MpHUEMaMH, METOJAMHU
HAOJIIO/IEHUsI, MOJIEIUPOBaHUs, OOBSICHEHMS, pEHIeHHs NpoOjeM, MPOTHO3UPOBAHUS U Jp.;
9. yMeHHe OpraHu30BBIBaTh CBOIO H3Hb B COOTBETCTBMM C MPEJCTABIECHUSMU O 30POBOM
oOpa3e JKHM3HM, @paBax M OOS3aHHOCTAX TIpPaXKAAHWHA, LEHHOCTSAX OBITUS, KYJIBTYPBl M
COLMAJILHOTO B3aUMOJCHCTBUS;
10. yMeHHe BBINIOJNHATH MO3HABATEIbHbIE U MPAKTUYECKUE 3a/1aHUsI, B TOM YHUCJE MPOEKTHBHIE;
11. ymeHue caMOCTOSITEIBHO M apryMEHTHPOBAaHHO OLICHMBAaTh CBOMU JECUCTBUS U JICUCTBHS
OJTHOKJIACCHUKOB, COZIEP)KaTEeIbHO 000CHOBBIBAsI MPABUIBHOCTD WIIM OIIMOOYHOCTh pe3ysibTaTa u
crioco0a JIeHCTBHS, aJEKBAaTHO OLCHUBATh OOBEKTUBHYIO TPYIHOCTh Kak Mepy (haKTHYecKOro
WIHM TPEIoJaraeMoro pacxojia peCypcoB Ha pelIeHHE 3aJaud, a TaKKe CBOU BO3MOXHOCTHU B
JOCTHKEHUU LeJH orpezieIeHHOM CII0KHOCTH;
12. ymenue pabotath B rpymnne — 3Q(GEeKTUBHO COTPYIHUYATh U B3aUMOJIEHCTBOBATh Ha OCHOBE
KOOpJMHAIIMM PA3IMYHBIX TO3ULMNA TpU BbIPAOOTKE OOIIEro pemeHus B COBMECTHOM
NEeSTENIbHOCTH; CIyIIaTh MapTHepa, (OpMyIUpOBaTh M apryMEHTHPOBaTh CBOE MHEHHE,
KOPPEKTHO OTCTauBaTh CBOK IMO3ULUI0 U KOOPAWHUPOBATH €€ C MO3UIMH MapTHEPOB, B TOM
qrclie B CUTYaIllMU CTOJKHOBEHHS MHTEPECOB; MPOIYKTHBHO pa3pemiaTh KOHGIUKTH HA OCHOBE
ydeTa MHTEPECOB W TMO3UIMH BCEX €ro YYacTHUKOB, MOWCKA W OLEHKH aJbTEePHATHBHBIX

croco0oB 170'¢ paspernieHusl.
Ilpeomemnvimu pesynpbrataMu ocBoeHUss OCHOBHOW 00pa30BaTEIbHONM MPOTPAMMbI OCHOBHOTO
obmero o0pazoBaHUs SIBJISTFOTCS:

1. dopMupoBaHHE NEPBOHAYAIBHBIX CHUCTEMATU3HPOBAHHBIX INPEACTABICHUI O BEIIECTBAX, UX



NpEeBpalleHUsIX M TMPAKTUYECKOM MPUMEHEHHUM; OBJIAJ€HUE TMOHATUIHBIM amnmapatoM U
CUMBOJINYECKUM SI3BIKOM XVMHH;
2. oco3HaHHE OOBEKTUBHO 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH KakK OOJIACTH COBPEMEHHOT'O
€CTEeCTBO3HAHUS, XMMUYECKUX MPEBPALICHUN OPraHWYEeCKUX M HEOPraHMYECKHX BEUIECTB Kak
OCHOBBI MHOTHX SIBJICHUW JKUBOW W HEXKHUBOH NPHUPOJBI, YIrIyOJECHHE NPEICTABICHUNU O
MaTepuaibHOM €IMHCTBE MUDA;
3. OBIaJeHHE OCHOBAMH XHUMHUYECKOW TIPaMOTHOCTH: CIHOCOOHOCTBIO aHAJIM3UPOBATh M
O00BEKTHBHO OLICHUBATh >KU3HEHHBIC CUTYallH, CBSI3aHHbIE C XMMHEH, HaBbIKaMH 0€30I1aCHOTO
oOpallleHus ¢ BEIIeCTBAMHU, HCIIOIb3yEMbIMHU B MIOBCETHEBHOM KU3HU; YMEHUEM aHAJIN3UPOBATH
U TUTAHUPOBATh SKOJIOTWYECKH Oe30mMacHOe TIOBEeIeHHE B IENAX COepexeHus 370pOBbS U
OKpYKaroleun cpenbl;
4. ¢dopmupoBaHME YMEHUW YCTAaHABIMBATh CBA3M MEXKIYy pEAJIbHO HAOII01aeMbIMU
XUMHYECKHMH SBJICHUSIMU U TIPOIIECCAMH, IPOUCXOAAIIIMHA B MUKPOMHPE, OOBSCHITH IPHYNHBI
MHOT0O0pa3usi BEIIECTB, 3aBHCHUMOCTh HX CBOMCTB OT COCTaBa U CTPOCHHS, a TaKkKe
3aBHCHUMOCTH IpUMEHEHUS BEIIECTB oT ux CBOMCTB;
5. nmpuoOpeTeHus OMbITa UCTIOIb30BAHUS PA3IMYHBIX METOJOB U3YyUEHUS BEILIECTB; HAOIIOACHHUS
3a UX TMPEeBpALICHUSMH TMPU TPOBEACHUU HECIOKHBIX XHMHUYECKUX OSKCIEPUMEHTOB C
HCII0JIb30BaHUEM 1a00paToOpHOTO 000pyaOBaHUs u npuOOpOB;
6. yMEHHE OKa3bIBaTh MEPBYIO IOMOIIb NpPU OTPABICHUAX, OXKOrax M MAPYrHX TpaBMax,
CBSI3aHHBIX C BELIECTBAMHU u 1a00paTOPHBIM o0opyi0BaHKEM;
7. OBJlaJieHNE pUeMaMu paboOThl ¢ HHPOpPMAIHEH XUMHUYECKOTO COAEPIKaHUs, IPEICTaBICHHON
B pa3Ho ¢opme (B BHJIE TeKcTa, (opMyI, rpaduKoB, TAOIUYHBIX AAHHBIX, CXeM, (hoTorpaduii u
Ip.) 8. cozmanue
OCHOBBI JUIsl (POPMHUPOBAHUS MHTEpEca K PACHIMPEHUIO M YIIIYOJEHMIO XMMUYECKHUX 3HAHUN U
BbIOOpa XMMHUM Kak NMPOo(UIBHOTO MpeaMeTa NMpH Mepexojie Ha CTYNEHb CpelHero (IOJHOro)
oOmiero obOpa3oBaHMs, a B JalbHeillleM W B KadecTBe cepbl cBoe MpodeccHoHaTbHON
JEeSATeNIbHOCTH; 9. GpopMHUpoBaHUE NPEICTaBICHUNA O 3HAYEHUU XMMHMUYECKON HAyKH B pEIICHUU
COBPEMEHHBIX HKOJIOTHYECKUX MPOOJIeM, B TOM YHCJIE B TPEAOTBPAIICHUH TEXHOTCHHBIX M
HKOJIOTUYECKUX KaTacTpod.

COJEPKAHUE KYPCA

8 kJacc
Paznen 1. OcHOBHBbIE NOHATHSA XMMHHU (YPOBEHb ATOMHOMOJIEKYJISIPHBIX NPEACTABJICHMI)

[Ipenmer xumuu. XuMHs KaKk 4acTh €CTECTBO3HAHMsA. BemiectBa W ux cBoWcTBa. MeToasl
NO3HAHUS B XUMHM: HaOmroneHue, »skcnepuMmeHT. Ilpuémbl OezomacHoil  paboThl ¢
obopynoBanueM u BemecTBamMu. CTpOCHHE TNIAMEHH.

Yucteie BemectBa U cMecd. CrnocoObl OYHCTKH BEIIECTB: OTCTaWBaHUE, (UIBTPOBAHHE,
BBITIAPUBAHUE, Kpucmaiiuzayus, oucmuiisg-yus:. DOuszndeckue ©W XUMHUYECKHE  SBIICHUS.
Xumuueckue peakiuu. [Ipu3Haku XMMHAYECKUX PEAKLM U yCIOBUS BO3HUKHOBEHUS U TEUCHMUS
XUMHYECKHUX PEaAKIUM.

ATOMBI, MOJIEKYJbI W HOHBI. BelecTtBa MOJEKYISIPHOTO W HEMOJEKYJISIPHOTO CTPOEHUS.
Kpucrannmaeckue u amop(HbIe BemecTna.

Kpucraninueckue pemérku: HOHHas, aTOMHAs U MOJIEKYJIsIpHAsi. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT THINA KPUCTALINYECKON peméTku. [IpocThie M ClIOXKHbBIE BElECTBA. XUMHYECKUM DJIEMEHT.
Metamiel 1 HeMeTauibl. ATOMHAs eauHuIa Macchl. OTHOCUTENIbHAs aToMHas Macca. S3bIK



XUMHUH. 3HaKM XMMHMUYECKHUX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB. XMMHUYECKUE
dopmynbl. OTHOCHUTENbHAS MOJEKYJsipHas Macca. KauecTBeHHBIH M KOJIMYECTBEHHBIH COCTaB
BEIIeCTBAa. BrruncneHns mo XumMuueckum GpopmyrnaMm. MaccoBasi 10151 XMMUYECKOTO JIEMEHTa B
CJI0’KHOM BELIECTBE.

BanentHocTs XMMHYECKHX 3JeMeHTOB. OmnpezeneHue BaJeHTHOCTH 3JEMEHTOB 10 (opmyie
OuHapHbIX coenuHeHUd. CocTaBiIeHME XUMHUYECKUX (QOpMysl OMHApHBIX COEJUHEHUH IO
BAJICHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE yY€HUE. 3aKOH COXPAHEHU MacChl BenlecTB. JKU3Hb U JesATeIbHOCTh M.
B. JlomonocoBa. XuMHUYECKHUE YpaBHEHHUs. THUIIBI XMMUYECKUX PEAKIUM.

Kucnopon. Haxoxnenne B mpupone. [lomyuenwe kuciaopoga B J1aOOpaTopuu U
IIPOMBIIITIEHHOCTH. DPU3MYECKME M XUMHYECKHE CBOWcTBa Kuciopoga. l'openue. OKcubl.
IIpumenenne kucnopona. Kpyrosopor kuciopona B npupoge. O30H, auloTponusl KUCIOPOAA.
Bo3ayx u ero cocras. 3amura atMoc(hepHOTro Bo3/1yXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnaenue B npupoae. [lonyyenue Bogoposa B 1ab0OpaTopuu U MPOMBIIIIEHHOCTH.
dusznueckue M XUMHYECKHME CBOWCTBa BoOxOpoja. Bomopoxm — BoccTaHOBUTENb. Mepsl
6e3omacHoCTH Ipu pabote ¢ BojiopooM. [Ipumenenune Bogoposa.

Bopna. Metonb! onpenenenus cocraBa BOAbl — aHaNU3 U cHHTE3. DU3NYeCKue CBOKCTBA BOJBI.
Bona B mpupone u cnocoObl €€ OUMCTKH. Alpanust BOAbl. XUMHUYECKHE CBOICTBAa BOJBI
IIpumenenue Boxbl. Boga — pacrBoputens. PacTBopuMocTh BemiecTB B Bojae. MaccoBast 105
pPacTBOPEHHOIO BEUIECTBA.

KonunuectBennslie otHomenus B xumun. Konuuectso BemectBa. Monb. MosnsipHas Macca. 3akoH
ABoraapo. Mousipabiil 00bEM ra3oB. OTHOCHUTENBHAS MJIOTHOCTh ra3oB. O0BbEMHbBIE OTHOLICHUS
ra3oB IIPU XUMUYECKUX PEAKIUIX.

Baxuelilmue kiacchl HEOpraHMYecKMX coequHeHuil. OKCHIbl: COCTaB, KJAacCH(pUKaIUAL.
OcHoBHble M KHUCIOTHBbIE oOKcuabl. Homenknatypa okcuaoB. ®Pusznueckue U XUMUYECKHE
CBOMCTBA, MOJIy4YCHUE U IIPUMEHEHUE OKCUIIOB.

I'mnpokcunel. Knaccudukanusa ruapokcunoB. OcHoBanud. Coctas. 11l€noun n HepacTBopuMbIe
ocHoBaHusA. Homenknarypa. ®Pusnyeckue M XUMUYECKHE CBOMCTBA OCHOBaHMH. Peakunus
HelTpanuzanuu. [lonydyenre n npuMeHeHne ocHoBaHUI. AM(OTEpHbIE OKCHUIBI U THJIPOKCH/IBI.
Kucnotsl. CocraB. Knaccudukanus. Homenknarypa. dusnueckue M XUMHYECKHE CBOWMCTBA
KHCJIOT. BBITECHUTENBHBIN Pl METAJIOB.

Counu. Cocras. Knaccuduxanusa. Homenknarypa. @usudeckue cBoiictsa coneil. PactBopumocTb
coJiell B BoJie. XUMHUECKHe cBoicTBa cosei. CriocoObl mostyueHus coneil. [Ipumenenue conei.
I'eneTnyeckas CBA3b MEXy OCHOBHBIMH KJIaCCaMU HEOPraHUYECKUX COCAVHECHUMN.

Paznen 2. Ileppoauveckuii 3aK0H M MEPHOANYECKAS CHCTEMA XUMHYecKHX djieMeHToB /1. H.
MenpneneeBa. CTpoeHue atoma

[lepBoHavanbHbIE MOMBITKU KIAaCCU(PHUKAUMU XUMHUYECKHX 3jeMeHTOB. [loHstne o rpymmax
CXOIHBIX DJIEMEHTOB. EcTecTBEHHBIE CEMEHCTBAa WIEJIOYHBIX METAVIOB U  TaJIOT€HOB.
biiaroponbie rassi.

Ilepnonnueckuit 3akoH [[. 1. Menneneea. [lepuoanyeckas cucreMa Kak €CTECTBEHHOHAY4YHast
KJIacCU(pUKalMs XUMHUYECKUX 3JIeMeHTOB. TabnmuuHas (opma npeacraBieHUs KiacCHUPUKAIUU
XUMHUYECKHX 3neMeHTOB. Ctpykrypa Ttabmuuel «llepuonuueckass cucteMa XUMHUYECKUX
anemenToB [I. . MenneneeBa» (kopotkast opma): A- u b- rpynmnsl, nepuoasl. @uznyeckuit
CMBICJI IOPSIIKOBOTO 3JIEMEHTa, HOMEpa Nepro/ia, HoMepa rpymnibl (J1s 2JIEMEHTOB A-TpyIII).
CtpoeHue atoma: sIpO0 U IIJIEKTpoHHAss o0ojouka. CocTaB aTOMHBIX SAep: MPOTOHBI U
HeUTpoHbl. M30TONBI. 3apsa aTOMHOTO sijipa, MacCOBOE YHCIIO0, OTHOCUTENbHASI aTOMHAasl Macca.
CoBpeMeHHast (HOPMYIUPOBKA MOHATHS «XUMHUECKUHN 3JIEMEHT.

DJeKTpoHHasi 000JI0YKa aTOMA: MOHATHE 00 SHEPreTUYECKOM YPOBHE (3JIEKTPOHHOM CJIOE), €ro
€MKOCTH. 3all0JIHEHUE DIEKTPOHHBIX CJIOEB y AaTOMOB 3JIEMEHTOB IIEPBOIO—TPETHETO EPUOOB.
CoBpeMenHas (HOpMyTHPOBKA MEPHUOJHMUECKOTO 3aKOHA.



3HayeHHe NePUOANYECKOro 3aKkoHa. HayuHble nocTrxkeHus

o . MenneneeBa: wucCHpaBiIeHUE OTHOCHTEIBHBIX aTOMHBIX Macc, IMpeJcKa3aHue
CyILIECTBOBAaHUSI HEOTKPBITHIX 3AJIEMEHTOB, TEPECTAHOBKM XUMHUYECKUX JJIEMEHTOB B
nepuoauyeckoit cucreme. XKuznb u aestenbHocts [. M. Menpaeneena.

Paznen 3. CTpoenune BemecTBa

:‘)JIGKTpOOTpI/IHaTCHBHOCTI) XHMHYECKHX 3JIeMeHTOB. (OCHOBHEBIC BHUbBI XUMHYCCKOM CBSI3M:
KOBAJICHTHAs HCIIOJISIpHAsA, KOBAJICHTHAA IOJIApHAsA, MOHHAs. BaneHTHOCTh PJIEMEHTOB B CBETE
BHGKTpOHHOﬁ TCOPHUHU. CreneHb OKHCJICHHS. HpaBHna OIPCACICHUSA CTCIICHU OKUCICHUSA
9JICMCHTOB.

9 kiaacc

Paznen 1. MHoroo0pa3sue XuMu4eCKUX peakuuii

Knaccudukamuss XuMHYECKMX pEaKkIMi: peakUUuH COCTUHEHUS, Pa3JIOKEeHHUs, 3aMelICHUs,
obmeHa. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE  peakiuu. OKUCINTENIb, BOCCTAHOBUTEID,
IPOLIECCHl  OKHUCIEHHss M BOccTaHOBieHHs. CoOCTaBieHHE YpaBHEHHH OKHCIHTEIHHO-
BOCCTAHOBUTEIILHBIX PEAKIMH C TOMOIIBIO METO/1a 3JIEKTPOHHOTO OajaHca.

TerunoBble APHEKTHl XUMUYECKUX PEAKIHMHA. DK30TEPMUUECKHE U JHIOTEPMUYECKUE PEaAKIUH.
Tepmoxumuyeckre ypaBHeHHS. PacuéTsl M0 TEPMOXUMHUYECKIM YPaBHEHHUSIM.

CkopocTh XMMHUYECKHX peakiuii. PakTopbl, BIUSIONME Ha CKOPOCTh XMMHYECKHX PEAKLHUi.
[TepBOHauUaNbHOE MPEICTABICHUE O KaTAIN3E.

OO6parumsble peakiuu. [ToHATHE 0 XMMHYECKOM paBHOBECHU. XMMHMYECKUE PEaKIUH B BOJHBIX
pacTBopax. OJEKTPONUTHl W HedJIeKTponuThl. HMonbel. KaTwoHbl u aHWOHBL [ uopamuas
meopus pacmeopog. DNEKTPOIUTHUECKAs JUCCOLMALUS KUCIOT, OCHOBaHUH U coneil. Cnabble u
CHIIBHBIC AJEKTPOIHUTHL. CTeneHs aucconnanuy. Peaknnn MOHHOTO OOMeHa. Y CIIOBHS TCUCHHS
peakuuii HMOHHOro oOMeHa [JI0 KOHIAa. XHUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCMHEHUH B CBETE MPEICTABICHUIN 00 JJIEKTPOIUTUYCCKON JUCCOLUAINN U
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX peakuusix. [lonamue o euopoause coneil.

Paznen 2. MHorooOpa3ue BemiecTs

Hewmerannsl. T'anorensl. IlosmokeHne B NEpUOAMYECKON CUCTEME XMMHMUYECKHUX DJIEMEHTOB,
cTpoeHHe ux aroMoB. Haxoxpaenume B npuponge. dusnueckne M XHMHYECKHE CBOMCTBA
rajoreHoB. CpaBHUTENbHAs XapaKTepUCTHUKa rajoreHoB. [lomyuenne n npuMeHeHne rajoreHos.
Xiop. @usznyeckrue M XUMUYECKUE CBOWCTBa xjopa. [IpumeHenuwe xiiopa. XJI0pOBOIOPOI.
@usznyeckue cpoiictBa. [lonmydyenne. ConsHas kucnora u €€ conu. KauecTBeHHasl peakuus Ha
XJIOpUJ-MOHBI. Pacrio3naBanue XJ0pua0B, OpOMHIOB, HOIUI0B.

Kucnopon u cepa. IlonoxxeHne B neproaNYECKO CUCTEME XUMUYECKUX DJIEMEHTOB, CTPOECHUE
ux aroMoB. Cepa. AmmoTponusi cepbl. PU3NYECKHE U XMMHUUYECKHE CBOMcTBAa. HaxoxneHnue B
npupone. llpumenenune ceprel. CepoBomopon. CepoBomopofHas KUCIOTa U €€ COJIN.
KauectBennast peakuuss Ha cynabpua-uonbl. Oxcun cepbi(IV). dusmueckne u XUMHUECKHE
coiicTBa. [Ipumenenue. CepHucras kucinora u e€ conu. KauecTBeHHas peakiust Ha Cylb(UT-
nonbel. Oxcup cepol(VI). Cepnas xucmora. XWMHYECKHE CBOWCTBA pa30aBIICHHOW U
KOHIIGHTPUPOBAHHOU cepHOM kucaoThl. KauecTBeHHast peakiyst Ha CyabpaT-uOHbl. XUMUYECKHE
peakuuy, JeKale B OCHOBE MOJIYYEHHUSI CEPHOM KHUCIIOThI B MPOMBIIIIEHHOCTH. [Ipumenenune
CEpPHOM KUCIIOTBHI.

A3zot u pocdop. [lomoxkeHne B IEPHUOINIECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE HX
aToOMOB. A30T, (U3MYECKUE U XMMUYECKHUE CBOMCTBA, MOJIy4YeHUE U mpuMeHeHue. Kpyrosopot
azora B npupone. AMmuak. Puznyeckue M XHUMHYECKHE CBOWMCTBA aMMHAKa, MOJy4YEHUE,



npumeHeHne. Comn amMMoOHMs. A30THas Kuciora M €€ cBoiicTBa. OKHUCIUTENBHBIE CBOMCTBA
a30THOM KHCHOTHI. [loimydeHue a30THOM KHCIOTHI B JiabopaTopuu. XUMHUYECKHE peakiuu,
JIe)Kalllie B OCHOBE IOJYYEHUsI a30THOW KHMCIIOTHI B MPOMBINUIEHHOCTH. [IpriMeHeHne a30THOM
KucnoThl. CoJTM a30THOM KUCIIOTHI U MX IPUMEHEHUE. A30THBIE YI00pEHUsl.

®ocdop. Amrorponus ¢pochopa. Pusmueckue M XUMHUECKHE CBOHCTBa (ocdopa. Okcup
dhochopa(V). Dochophnas kuciora u e€ conu. DochopHbie yT10O0peHHUs.

VYraepon u kpemHuid. llonoxkeHue B NEPUOAUYECKONW CHUCTEME XHMHUYECKUX DJIEMEHTOB,
CTPOECHHE MX aTOMOB. YriepoA. AmioTponus yriepona. @u3nueckue 1 XMMUYECKUE CBOMCTBA
yraepoaa. AncopOumsi. YTrapHbIA ra3, CBOMCTBA M (PU3UOIIOTUYECKOE JIEHCTBUE HA OPTraHHU3M.
VYrnekucnblid ra3. YronpHas kuciorta u e€ conu. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Kpyrosopor yriaepoaa B npupoae. OpraHudeckie COeIMHEHUs yIiIepoia.

Kpemunii. Oxcupn kpemuusa(IV). Kpemauesas kucnora u e€ conu. Cmexno. Llemenm.

Mertamibl. [lonoxeHne METAIOB B MIEPUOIUYECKON CUCTEME XUMUUYECKUX AJIEMEHTOB, CTPOCHUE
uXx aToMOB. MeTtaimnyeckas cBsi3b. Ou3nueckue CBONCTBA METAIJIOB. PsAJl aKTUBHOCTH METAJLJIOB
(9TMEKTPOXUMHUYECKUN PsiJi HAIPSHKEHUH METAJIOB). XMMUYECKHE CBOWMCTBA MeTayuioB. OO1ime
crocoObl oay4yeHus: MeTauioB. CIiiaBbl METAJLIOB.

[lenounsie MeTaibl. [lookeHHEe LMIENIOYHBIX METAIOB B MEPUOAUYECKON CUCTEME, CTPOEHUE
ux aromoB. Haxoxnenue B mnpupoae. Pusnueckue M XHUMHUYECKHUE CBOMCTBA UIEJIOYHBIX
MeTaisioB. [IpuMeHeHne menouHbIX METAIIJIOB U UX COEAMHEHUH.

[[{erouno3emenbHble MeTauibl. [lookKeHNE 1IeT0YHO3EMENbHBIX METAUIOB B NEPUOJINYECKON
cucreMe, CTpoeHue ux aromoB. HaxoxaeHue B mpupoge. Marnuil U KanbUui, UX BaKHEWUIINE
coenuHeHus. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii. IlonoxeHue anlOMUHUS B IEPUOJUYECKON CHUCTEME, CTPOEHUE €ro aToma.
Haxoxnenue B mpupozae. dusmyeckue U XHUMHUUYECKHE CBOICTBA amtoMuHMS. lIpumenenue
amroMuHMs. AMGOTEPHOCTh OKCHIA M TUJIPOKCHUA ATTFOMUHUS.

Keneso. [lonoxenue xene3a B MEPUOINIECKON CUCTEME, CTpOEHUE €ro atoMa. Haxoxenue B
npupose. Pusznyeckue U XMMHUYECKHE CBOMCTBa jkeie3a. BakHellne coequHEHMs jKeles3a:
okcubl, ruapokcuanl u conu xkeneza(ll) u xxenesa(Ill). KauectBennsie peakiuu Ha noHb Fex u
Fe-.

Paznen 3. KpaTkuii 0030p BaskHeilIMX OPraHu4YecKMX BellecTB

IIpeamer oprannueckod xuMuu. HeopraHmyeckne M OpraHUYECKHE COECIMHEHMS. YTJIEPOL
— oOCHOBa >XM3HM Ha 3emsie. OCOOEHHOCTH CTpPOEHHMs aroMa yrjiepoja B OpPraHMYeCcKuX
COETMHEHUSX.

VYraeBogopoasl. IlpenenbHble (HAcBIIEHHBIE) YITIEBOJOPOAbl. MerTaH, 3TaH, MpomaH —
IpoCTeiIe MPeACTaBUTENH  MpeAeNbHBIX  yrieBogoponoB. CTpyKTypHble  (OpPMYIIbI
YII€BOAOPOAOB. ['OMONIOrnuecKkuil psit MpeAeIbHbIX YIIIEBOAOPOAOB. ['omonoru. dusnyeckue nu
XUMHYECKHE CBOICTBa MpeAeNbHbIX YIJIEeBOJOPONOB. Peakiuum ropeHus U 3aMelleHUs.
Haxoxzaenue B pupoae nperenbHbIX yriaeBoaopoaos. [Ipumenenne metana.

HenpenenbHble  (HEHACBILIEHHBIE) — YIIEBOJOPOABL.  OTHIIEHOBBIA  psAJl  HENpeAeNbHBIX
yraeBonopoAoB. OtuneH. dusnueckne M XUMHUYECKME CBOMCTBAa JTWIEHA. Peakuus
npucoeanHeHns. KadecTBeHHble peakiuu Ha 3TuieH. Peakuust monmumepusanuu. [lonmuaTumieH.
[IpumeHeHne STuieHa. ALIETUJICHOBBIM Psifi  HENPEAEIBHBIX  YIVIEBOJOPOAOB. AIETHIIEH.
CgoiicTBa aneruiieHa. [I[pumeHnenue aneTuiaeHa.

[TpousBosHbIe yriieBo0pooB. KpaTkuii 0030p OpraHMYeCKHUX COECTUHEHUH: OJHOATOMHBIE
CHUPTHI (METaHOJI, ITAHOJI), MHOTOATOMHBIE CIIUPTHI (3TUIICHTIIUKOJb, NIMLEPHH), KapOOHOBBIE
KHACJIOTHl (MypaBbHHAs, YKCYCHAas), CIIOXKHBIE 3(UpPBI, KHUPBI, YIIeBOAbI (IJIIOKO3a, caxaposa,
Kpaxma, IeJITI0103a), aMUHOKHUCIIOTHI, Oenku. Pois OeKOB B opraHusMe.

[TonsiTie O BBICOKOMOJEKYJSPHBIX BellecTBax. CTpyKTypa IMOJIMMEPOB: MOHOMEp, MOJIHMMEp,
CTPYKTYpHOE 3BEHO, CTCTICHb MTOJINMEPHU3ALIH. [TomTHiten, IIOJIUIIPOITUIIEH,
MOJINBUHUJIXJIOPU,.



OcHoOBHBIC NOHATHS XUMHH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPeICTaBJICHUH)
B nponecce 06yueHus: BBITYCKHUK HAYUUMCAL:

ONKCBHIBATH CBOWCTBA TBEPABIX, J>KUIKUX, Ta3000pa3HbIX BEIIECTB, BBIACIAA UX
CYyILIECTBEHHbIE ITPU3HAKY;

XapakTepU30BaTh BELICCTBA II0 COCTaBY, CTPOCHHUIO U CBOMCTBaM, YyCTaHABJIMBAThb
IIPUYMHHO-CJICACTBEHHBIE CBS3U MEXKy JAHHBIMUA XapaKTEPUCTUKAMMU BEILIECTBA;
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX IOHSATHUWA: aTOM, MOJIEKYJAa, XUMUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, BAJEHTHOCTb, MCIOJb3Ysl 3HAKOBYIO
CUCTEMY XUMMH;

nu300paxaTb COCTaB MPOCTEHIIMX BELIECTB C IOMOMIbIO XUMHUYECKHX GOopMyn H
CYIIHOCTh XUMHUYECKUX PEAKLIUI C TOMOILBIO XUMUUYECKUX YPABHEHU;

BBIYNCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB, a TaKkKe
MacCOBYIO JOJIF0 XUMHUYECKOTO 2JIEMEHTA B COCAMHEHUSX

CPaBHUBATH 10 COCTaBY OKCHU/Ibl, OCHOBAHMS, KUCJIOTHI, COJIU;

KJIaCCU(UIIUPOBATH OKCHJIBI U OCHOBAHUS MO CBOMCTBAM, KUCJIOTHI U COJIM — IO COCTaBY;
ONMCHIBATh COCTaB, CBOMCTBA U 3HaueHUe (B MPUPOJE U MPAKTUUYECKON NEATEIbHOCTU
YeJI0BEKa) MPOCTHIX BEIECTB — KUCIOPOa U BOJOPOAA;

MOJIb30BATHCS JTA0OPATOPHBIM 00OPYAOBAHUEM U XUMHUUYECKOH MOCYI0i;

MPOBOJANTH HECIOKHbIE XMMHUYECKHUE OMBITHI U HAOMIOACHUS 32 MU3MEHEHHEM CBOWCTB
BEIIECTB B MPOIECCE UX MPEBPAICHHIT; COONIOAATH NMPpaBUiia TEXHUKU O€30MacCHOCTH MPU
IIPOBEJICHUH HAOIIOI€HUIN U OIIBITOB;

pa3nuyaTh SKCIEPUMEHTAIBHO KUCIOThI U HIEI0YH, T0JIb3YACh HHAUKATOPAMH; OCO3HATh
HEOOXOUMOCTh COOIIO/IEHUS Mep Oe30MacHOCTH MpU OOpalleHUHd C KHUCIOTaMH H
HIeJI0YaMHU.

KnaccugunupoBars MHOrooOpasue XMMUYECKHX peaKIuii

M3y4ut cBOICTBA METANIOB, HEMETAJUIOB U UX COCUHEHUM

BI)IHyCKHI/IK NOAYYUM BOZMONCHOCIb HAYYUMbCA.

rPaMOTHO 00paIaThCs C BEIEeCTBAMU B TIOBCETHEBHOM JKU3HH;

OCO3HaBaThb HEOOXOJUMOCTh COONIOACHHUS TPAaBWII  DKOJIOTUYECKH Oe30MacHOro
MOBEJICHUS B OKPYKAIOIIEH NPUPOJAHON CpEJIE;

IIOHUMATh CMBICII H H€06XOI[I/IMOCTI> CO6J'IIO)I€HI/I$I npennncaHHﬁ, npeﬂnaraeMHx B
I/IHCprKIII/IﬂX 110 UCITOJIB30BAHUIO J'ICKapCTB, Cpe}ICTB 6BITOBOﬁ XUMHUHU U I[p,
UCIIONIb30BAaTh  MPUOOPETEHHBIE KITIOYEBBIE KOMIIETEHTHOCTH TIPU  BBHITIOJHEHHUH
UCCIIEIOBATENILCKUX TPOEKTOB TIO0 H3YYCHHWIO CBOWMCTB, CIOCOOOB TMOJTYYCHHS W
pacro3HaBaHUs BEIIECTB;

pa3BUBaTh KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTh, WCIIONb3Ysl CpEACTBAa YCTHOTO U
MUCHbMEHHOTO OOIICHHUSI, TPOSBIATH TOTOBHOCTh K YBRKCHHIO WHOW TOUKHU 3PEHHS TPH
00CYXICHUH PE3yIbTaTOB BHITIOJIHEHHON PaOOTHI;

OOBEKTUBHO OIICHHBATh WHGOPMAIIMIO O BEIIECTBAX W XUMHYECKHX Ipolieccax,
KPUTHYECKH OTHOCHUTHCS K TICEBAOHAYYHOW MH(pOpMAINK, HETOOPOCOBECTHON peKiame,
KaCaromIeiCsl UCIIOJI30BAHUS PA3TUIHBIX BEIIECTB.

[lepponnuecknii 3akOH M TEPUOJUYECKAs] CUCTEMa XHUMHYeckux »saemeHToB J[.U.
MenneneeBa. CTpoeHHe BelECTBa.

Ilepnonnyecknii 3akoH u mnepuoamveckasa cucrema JI.U. Menneneesa. Crpoenue
BellecTBA.
BeinyckHuk Hayuumcs:



KIACCU(UIIUPOBATh XHMHUYECKHE OJIIEMEHThI Ha METaJUTbl, HEMETAJUIbI, JJIEMEHTHI,
OKCHUJIbI ¥ THAPOKCHIBI KOTOPHIX aM(OTEpHBI, W HWHEPTHBIC DJIEMEHTHI (Ta3bl) s
OCO3HAHUS BAXKHOCTHU YIOPSAJOUYECHHOCTH HAYYHBIX 3HAHUH;

packpbIBaTh CMbICH Tlepuoauyeckoro 3akona /[.1. Menneneena;

ONHUCBHIBATh W  XapaKTEPH30BaTh TaONMMYHYIO (GOpMY TEPUOJUYECKOW CHCTEMBI
XHUMHYECKHUX DJIEMEHTOB;

XapaKTepU30BaTh COCTAaB ATOMHBIX SJEP M paCHpelesICHHE 4YHucia 3JIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX AJIEMEHTOB MaJbIX IEPUOAOB MEPHUOIUYECKON
CHCTEMBI, a TAK)KE Kalus ¥ KaJIbIINI;

pasznuyaTh BUJIBI XMMUYECKOM CBSA3U: HOHHYIO, KOBAJICHTHYIO MOJSIPHYIO, KOBAJICHTHYIO
HETMOJISIPHYIO U METaJUTMYECKYIO;

M300pakaTh JJIEKTPOHHBIC (OPMYJIBI BEIIECTB, 00pAa30BAHHBIX XUMHUYECKUMH CBS3SIMHU
pa3HOTO BUA;

BBISIBJIATH 3aBUCUMOCThH CBOMCTB BEILIECTBA OT CTPOCHUS €r0 KPUCTALTMYECKON PEIIeTKH
(MOHHOIA, aTOMHOMH, MOJIEKYJISIPHOM, METAINTNYECKOM );

XapaKTepU30BaTb XUMHUYECKHE JJIEMEHThl M MX COCAMHEHUS Ha OCHOBE IOJOKEHUS
9JICMEHTOB B IMIEPUOINICCKON CUCTEME H OCOOCHHOCTEH CTPOCHHS HX aTOMOB;

OINKMCHIBATh OCHOBHBIE Mpeanochbuiku OTKpeITHsA J[.MI. MeHpaeneeBbIM NEepruoOIuYECKOro
3aKOHA U NEPUOJANYECKON CUCTEMbl XUMUYECKHX AJIEMEHTOB M MHOTO00pa3HyI0 HAYYHYIO
JeATEeIbHOCTh YYEHOTO;

XapakTepU30BaTh HAyYHOE U MUPOBO33PEHUYECKOE 3HAUEHHE MEPUOJUYECKOr0 3aKOHA U
MepUOUYECKON CUCTEMbl XUMHUECKUX A1eMeHToB J[.M. Menaeneena;

OCO3HABaTh HAy4HbIC OTKPBITUS KaK PE3yJbTaT [JIUTEIbHBIX HAOIIOICHUM, OMBITOB,
Hay4HOH IIOJIEMHMKH, IIPEOJOJIEHHS TPYAHOCTEH U COMHEHUM.

BBIHYCKHI/IK noayvyum 603MONCHOCMb Hayllul’}’IbC}l:

OCO3HaBaTh 3HAUEHUE TEOPETUYECKUX 3HAHWM JUIsl TMPAKTUYECKOW JesITeNbHOCTH
YeJIOBEKA;

OIHCBIBATh U3yYEHHbIE OOBEKTHI KAaK CUCTEMBI, IPUMEHSISI JJOTMKY CHCTEMHOI'0 aHaJIN3a;
OPUMEHSTh 3HAaHUS O 3aKOHOMEPHOCTSIX MEPUOJUYECKOM CHCTEMbl XMMHUYECKUX
AIIEMEHTOB /7151 OOBSICHEHUSI U TIPEJIBUICHUS] CBOWCTB KOHKPETHBIX BEILIECTB;

pa3BUBaTh MH(POPMALMOHHYIO KOMIIETEHTHOCTh MOCPEJICTBOM YIIyOleHus 3HaHui 00
VCTOPUHU CTAHOBJICHHS XMMHMYECKON HAYKH, €€ OCHOBHBIX IOHATHH, NEPHOIUYECKOIO
3aKOHA Kak OJHOr0 M3 BaXXHEHIIMX 3aKOHOB MPHUPOABI, a TaKXKE O COBPEMEHHBIX
JOCTHKEHUSAX HAYKU U TEXHUKH.

MHoroo0pa3ne XUMHYECKUX pPeaKIHii.

BeinyckHuk rayuumcs:

OOBSICHATH CYyTh XUMHUYECKUX MTPOIECCOB;

Ha3bIBaTh MPU3HAKU M YCIOBHS MPOTEKAHNUS XUMUIECKUX PEaKITHIA;

YCTaHABJIMBATh TPHHAISKHOCTh XHMHUYECKOH pPEaKIWU K OIPENEICHHOMY THITY IIO
OJTHOMY W3 KJIaCCH(PUIIMPOBAHHBIX TPU3HAKOB!

[0 YHCIYy U COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIMU (PEaKLUH COSIUHEHHMS,
pasyIoKeHus, 3aMeIeHNs 1 0OMeHa);

10 BBIACICHUIO WM TOTJIONICHHIO TEIUIOTHl  (PeakmWd OSK30TEPMUYECKHE H
HHJIOTEPMHUYECKHE);

0 W3MEHEHHIO CTETEHEH OKHUCICHHS XHMHUYECKHX JJEMEHTOB (OKHCIHTEIHHO-
BOCCTAHOBUTEJIbHbBIE PEAKIINN);

o 00paTUMOCTH TIporiecca (Peakuu 00paTuMbIe U HEOOPATUMEIE);

HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEaKIINH;

Ha3bIBaTh (PaKTOPHI, BIUSIOMINE HA CMEIIEHNEe XUMUYECKOTO PaBHOBECHS;



COCTABJIAITh YPABHEHUs JJIEKTPOJIUTHUYECKOM IUCCOLMALMU KHUCIOT, ILIEJI0YEeH, COJEH;
IOJHBIE M COKpAIllEHHblE MOHHBIE YpaBHEHUs peakuud OoOMeHa; ypaBHEHUs
OKHCIIUTEIBHO - BOCCTAHOBUTEIIBHBIX PEAKIINN;

IIPOTHO3UPOBATh MPOAYKThl XUMHUECKUX peakUil o popmysiaM / Ha3BaHUSAM HCXOJHBIX
BEIIIECTB; ONPEACIATh HCXOAHBIE BellecTBa Mo (opMmyiaaM / Ha3BaHUAM IMPOJTYKTOB
peakuuy;

COCTaBJIATh YPaBHEHUs PEAKIMH, COOTBETCTBYIOIIUX MOCIEI0BATEIBHOCTH («ILIEIOYKE»)
IIPEBPALICHUI HEOPraHMYECKHUX BELIECTB Pa3IMYHbIX KIIACCOB;

BBIBIIATH B IIPOLECCE DKCIEPUMEHTA IIPU3HAKHU, CBUICTEIBCTBYIOIIME O IPOTEKAHUU
XUMHYECKON PEAKIINY;

TOTOBUTB PACTBOPHI C OMPEICIIEHHON MacCOBOU JJ0JIEH pPaCTBOPEHHOTI'O BEILECTBA;
ONpPEACIATh XapaKTep Cpelbl BOIHBIX PAaCTBOPOB KHUCJIOT M ILEIOYEH IO M3MEHEHHIO
OKPACKH UHJIUKATOPOB;

IIPOBOJIUTH Ka4E€CTBEHHBIE PEAKIMM, IMOATBEPKAAOIINE HAIMYME B BOJHBIX PacTBOPAX
BELIECTB OT/EIbHBIX KATHOHOB U aHHUOHOB.

BI)IHyCKHI/IK NOAYYUM BOZMONCHOCIb HAYYUMbCA.

COCTABJIATh MOJIEKYJSIPHBIE U IIOJHBIE MOHHBIC YPaBHEHHS 10 COKpALICHHBIM HOHHBIM
YPaBHEHUSIM,;

IIPUBOAUTH IIPUMEPBI PEAKLIUN, OATBEPKAAONIUX CYIIECTBOBAHUE B3aUMOCBSA3U MEXIY
OCHOBHBIMM KJIaCCAMH HEOPraHUYECKUX BELIECTB;

IPOTHO3UPOBATh PE3y/NbTaThl BO3ACUCTBUS Ppa3iIMuYHBIX (PAKTOPOB HAa CKOPOCThb
XUMHUYECKON PEaKINy;

IPOTHO3UPOBATH PE3YyIbTAaThl BO3JCHCTBUS PA3IUYHBIX (PAKTOPOB HA CMEIICHHE
XUMHYECKOIO0 PaBHOBECHS.

MHuoroo0pa3ue BemecTs.
Beinycknuk Hayuumca:

OTIpeeNATh MPUHAMICKHOCT, HEOPraHMYEeCKHX BEIIECTB K OJHOMY M3 M3YYCHHBIX
KJIACCOB/TPYIII: METAIIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;
COCTaBJIATH (DOPMYJIBI BEIIECTB 1O UX HA3BAHUSIM;

OTIPEICIATh BaJICHTHOCTh U CTENIEHb OKUCIICHHS 3JIEMEHTOB B BEIIECTBAX;

COCTaBIATh (OPMYIBI HEOPTaHUYECKHX COCTUHEHUH IO BAJICHTHOCTSIM U CTEMECHIM
OKHCJICHHS DJIEMEHTOB, a TaK)Ke 3apsiiaM MOHOB, YKa3aHHBIM B TaOJMIIE pAaCTBOPUMOCTH
KHCJIOT, OCHOBAHUH M COJICH;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUs (PU3NYECKHX U XUMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB M HMX BBICIIUX OKCHAOB, OOPa30BAHHBIX JJIEMEHTAMH BTOPOTO M TPETHETO
MIEPHOJIOB;

Ha3bIBaTh OOIIME XMMHUECKHUE CBOMCTBA, XapaKTepPHBbIE JIJIsl TPYIIN OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX.

Ha3bIBaTh OOIINE XUMHUECKHE CBOMCTBA, XapaKTEPHBIE /IJIs1 KAKIOTO KJIacca BEIECTB;
NPUBOJUTL  TIPUMEPBI  pEaKIHid, MOJATBEPKIAIONINX  XHUMHYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCHIOB, KUCIIOT, OCHOBAHUM U COJICH;

ONpENENATh BEIECTBO — OKUCINUTENb U BEIIECTBO — BOCCTAHOBUTEINb B OKUCIUTEIBHO —
BOCCTAHOBHUTEIIBHBIX PEAKITUSX;

COCTaBIISTh DJIEKTPOHHBIN OanaHC MO MPEATOKEHHBIM CXEMaM PEaKIInii;

MIPOBOANTH J1a00PAaTOPHBIE OMBITHI, TIOTBEPKIAIOIINE XUMIUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKHUX BEILIECTB;

MIPOBOJIUTH JTAOOPATOPHBIE OTBITHI TIO MOTYIECHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOJOPOJa, KHUCIOpOAA, YIJEKUCIOro rasza, aMMHaka; COCTaBISATh YPaBHEHMUS
COOTBETCTBYIOILIUX PEaKIUi.

BBIHYCKHI/IK IMOJIYYHUT 603MOINHCHOCNb HAYUUMBCA!

rPaMOTHO 00paIaThCs C BEIMIECTBAMHU B TIOBCETHEBHOM JKU3HH;



OCO3HaBaTh HEOOXOIUMOCTh COOIIOICHHS MPABUI SKOJIOTUIECKH 0€30IacHOTO
MOBEJICHUS B OKPYKAIOIICH MPUPOJTHON CpEJIe;

MOHUMATH CMBICTT 1 HEOOXOUMOCTH COOJIOICHUS TIPEITUCAHIIA, TTPEJIaraeMbIX B
WHCTPYKIUSX 110 UCTIOJIB30BAHUIO JICKAPCTB, CPEJCTB OBITOBON XUMUU U JIp.;
HCITOJIH30BaTh MPUOOPETEHHBIC KITFOYEBBIC KOMIIETEHTHOCTH TIPU BBHITTOJTHCHUH
HCCJIEI0BATEIbCKUX MPOEKTOB 10 U3YYECHHIO CBOMCTB, CITIOCOOOB MOIYYCHUS U
pacro3HaBaHMsI BEIIECTB;

pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETCHTHOCTb, UCITOJIB3Ys CPEJICTBA YCTHOM U
MMMCbMEHHOW KOMMYHHUKAITUU TIPH pabOTe ¢ TEKCTaMHU yU4eOHUKA U TOTIOJTHUTEIBHOMN
JTUTEPATyPOd, CIPABOYHBIMHU TAOIUIIAMH, IPOSIBIISATE TOTOBHOCTh K YBaKEHUIO WHOM
TOYKH 3pEHUS NMPU 00CYKICHUH PE3yIbTaTOB BHITIOJHEHHON PabOTHI;

00BEKTUBHO OLIEHUBATH MHPOPMAITUIO O BEIIECTBAX U XMMHUYECKUX MPOIIeccax,
KPUTHYECKH OTHOCUTKCS K TICEBAOHAYYHOU MH(DOpMALINU, HEJOOPOCOBECTHOM peKiiame,
KaCaroIICCs MCIIOJIb30BAaHUS PA3IUYHBIX BEIIECTB.

OCO3HABaTh 3HAUCHUE TCOPETUICCKUX 3HAHUN IS TPAKTUICCKON A TEITLHOCTH
YEeJI0BEKa,;

OTHCHIBATh U3yUYEHHBIE OOBEKTHI KaK CUCTEMBbI, IPUMEHSS JIOTUKY CUCTEMHOIO aHAJIN3a;
MPUMECHSTH 3HAHUS O 3aKOHOMEPHOCTSX IMEPUOTNICCKON CHCTEMBI XHMHYSCKHUX
DJIEMEHTOB JIJISl OOBSICHCHHSI M TIPEIBUJICHUS] CBOMCTB KOHKPETHBIX BEIIIECTB;
pa3BUBaTh HH(OOPMALIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YIIIyOJIeHUS 3HAaHUH 00
UCTOPUU CTAHOBJICHUS XMMHUECKON HayKH, €€ OCHOBHBIX MOHATUH, IEPUOIUYECKOTO
3aKOHA KaK OJTHOTO U3 BOKHEHIIIMX 3aKOHOB MPUPOJIBI, @ TAKIKE O COBPEMECHHBIX
JOCTHKEHUSIX HAYKH U TEXHUKH.

COCTaBIISITh MOJICKYJIIPHBIC U TIOJHBIC MOHHBIC YPABHEHHUS 110 COKPAEHHBIM HOHHBIM
YpaBHECHHUSIM;

MPUBOIUTH MPUMEPBI PEAKIIHiA, TOATBEPKIAIOUINX CYIECTBOBAHHE B3aUMOCBSI3U MEXTY
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BEIIECTB;

MIPOTHO3HPOBATH PE3YJIbTATHI BO3ICHCTBUS PA3IMYHBIX (PAKTOPOB HA N3MCHECHHE
CKOPOCTH XMMHYECKOU PEaKLINH;

MIPOTHO3UPOBATH PE3YNIbTAThHI BO3JICHCTBUS PA3IUYHBIX (PAKTOPOB HA CMEIICHHE
XUMHUYECKOTO PABHOBECHS.

MIPOTHO3UPOBATh XUMUYECKIE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHUS;
MPOTHO3UPOBATH CIIOCOOHOCTD BEUIECTBA MPOSIBIATH OKUCIUTEIbHBIC UIH
BOCCTaHOBUTENIbHBIE CBOWCTBA C YUETOM CTETIEHEH OKUCICHUS SJIEMEHTOB, BXOISIINUX B
€ro COCTas;

BBISIBJISITH CYIIECTBOBAHME TE€HETUUECKON B3aMMOCBS3M MEXK/y BEIIECTBAMU B PALY:
MPOCTOE BEIIECTBO — OKCHUJ — THAPOKCUI — COJIIb;

OpPTaHU30BBIBATh, IPOBOJIUTH YYCHUYECKHE ITPOCKTHI TI0 UCCIICIOBAHUIO CBOKCTB
BEIIECTB, MMEIONUX BAKHOE MPAKTUICCKOE 3HAUCHHE.



IMoypouHo-TeMaTHUYeCKOE IUIAHMPOBaHUE 8 KJIace

Kon- Koiu-Bo
BO
Ne HanmenoBanue TeM u pas3aenoB 4acoB | Koutp | Ipaktuu | mpyrue
n/n OJIbH eCcKuX | opMbI
BIX paboT | KOHTpO
pabot st
Pa3zpnen 1. OcHOBHBIE MOHATHSA XUMHHU (YPOBEHb ATOMHO- ol
MOJIEKYJISIPHBIX NPeACTABICHUI)
| IlepBoHaYa/IbHbIE XMMUYECKHE TOHATUSA 20
1 | IIpeamet xuMuu. XUMHS KaK 4acTh €CTECTBO3HAHMSI. 1
BemiectBa u ux cBoiicTsa.
2 MeToapI TO3HAHUS B XUMHUU. 1
3 | [IpakTnueckas padora 1. [Ipuemsl 6e30macHoil pabOTHI € 1 1
o0opynoBaHueM H BemectBaMu. CTpoeHUE MIIaMeHHU.
4 | Yucrele BemecTBa U cMecH. CiocoObl OYMCTKH BEIIECTB: 1
OTCTanBaHue, GUIBTPOBAHKE, BHIIIAPUBAHUE,
KpUCTAJIIU3ALUs, TUCTUIIISLUS.
5 | IIpakTnyeckas padora 2. OuncTKa 3arpsi3HEHHOM 1 1
MOBAapPEHHOU COIN
6 | Ousznueckue U XUMUYECKHUE SIBICHUS. XUMUYECKHE 1
peaKkiuu.
7 | ATOMBI, MOJIEKYJIbI U MOHBI. 1
8 | BemiecTBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHSI. 1
Kpucrannnueckue pemerku.
9 | [IpocTeie U ClIOXKHBIE BEIIECTBA. XUMHUUECKHE 3JIEMEHTHI. 1
Mertaiibl 1 HEMETAILTBI.
10 | A3pik xuMuU. 3HAKA XUMHUYECKUX DJIEMEHTOB. 1
OTHOCuTENBHAs aTOMHAs Macca.
11 | 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA 1
12 | Xumnueckue popmynbl. OTHOCUTENbHAS MOJIEKYIISIpHAs 1
Macca. KauecTBeHHbIN U KOJTMYECTBEHHBII COCTaB
BELIECTBA.
13 | MaccoBas 7051 XUMHYECKOTO 3JIEMEHTA B COSTMHEHUU. 1
14 | BajleHTHOCTb XUMHUYECKUX AJIeMEHTOB. OnpeerneHue 1
BAJICHTHOCTH 3JIEMEHTOB 10 (hopMyaMm OMHAPHBIX
COCIMHEHU.




15 | CocraBrienue XuMU4eCKuX Gopmys OMHAPHBIX COEAMHEHUN
10 BaJICHTHOCTH

16 | ATOMHO-MOJIEKYJISIPHOE YUCHHE.

17 | 3akoH coxpaHEHHs MacChl BELIECTB.

18 | Xumuueckue ypaBHEHHUSI.

19 | Tumbl XUMHUYECKUX PEaAKIIHil.

20 | KonTpoubHasi pabora no teme "l[lepBoHavaibHbie
XUMHUYECKHE MTOHATHUS

Il | Kucaopoa, ropenue

21 | Kucnopon, ero obmas xapakrepuctuka. [loaydenue
kuciopoja. Pu3znyeckue CBOUCTBA KUCIOPOAA.

22 | XuMu4ecKkue cBOMCTBA HIIPUMEHEHUE Kucinopoaa. OKCUbL.
KpyroBopot kucinoposa B mpupoie.

23 | lIpakTuyeckas padora 3. [lonydyeHue u cBoiicTBa
KHCJIOpOAa

24 | O30H. AJUTOTpOMNIHS KUCIOPOIa

25 | Bo3ayx u ero coctas. 3amurta aTMOC(HEpHOT0 BO3yXa OT
3arpsi3HEHUsI.

111 | Bonopon

26 | Bomopon, ero obias XxapakTepuCcTHKa U HaXO0XK/IEHUE B
npupoze. [lonydyenue Bogoposa u ero pusnueckue
cBoiicTBa. Mepbl 6€30MacHOCTH NpH paboTe ¢ BOJOPOAOM.

27 | XuMUYecKue CBOKCTBA BOJIOPOA M €T0 TIPUMEHEHHE.

28 | IIpakTHyeckas padora 4. [lomyueHue Boroposa u
UCCJIEIOBAHKE €T0 CBOMCTB.

IV | PacTBopsbl. Boga
29 | Boga. Metoibl onpesienieHHs: COCTaBa BOJbI — aHAJIHM3 U

cuHTe3. Bona B mpupojie u cnocoObl ee 0UncTKU. Adpanus
BOJIBI.

30 | ®usnyeckue U XUMUYECKHE CBOMCTBA BOJbl. [IpuMmeHeHue
BOJIBI.

31 | Bona - pactBopurens. PactBopsl. Hackiennblie u
HEHACBILICHHBIE PACTBOPBI. PaCTBOPUMOCTH BEIIECTB B BOAE

32 | MaccoBas 107151 paCTBOPEHHOT'O BEIIIECTBA.

33 | IlpakTHyeckas padora 5. [Ipurorosnenue pacTBOpoB

CoJIEH C OmpeIeIEHHON MAacCOBOM JT0JIEH PAaCTBOPEHHOTO




BCIICCTBA.

34 | IloBTOpeHue u 00001eHNe 10 TeMaM «Kuciopony, 1
«Bomopon» u «Bona. PactBops»

35 | KonTpoJsbHas padora mo temam «Kuciopoa», 1
«Bonopon», «Boxa. PactBopbi»

V | KoiinuecTBeHHbIE OTHOLIEHHS B XUMHH 5

36 | Monb-enuHuIa Konu4yecTBa BemecTBa. MossipHas Macca. 1

37 | BoruncieHus 1o XUMUYECKUM yPaBHEHUSIM. 1

38 | 3akon ABorajipo. MosipHbIii 00beM ra3oB 1

39 | OTHOocuTeNbHAS MIIOTHOCTH Ta30B. 1

40 | OOBbeMHbIE OTHOIICHUS Tra30B MPH XUMUYECKUX PEaKIUsX. 1

V1 | OcHoBHbBIE KJIaCChl HEOPraHUYECKUX COeIMHEeHN I 11

41 | Oxcunbl: kaccuukanys, HOMEHKIIATypa, CBOWCTBA, 1
M0JIy4YEHUE, IPUMEHEHHE.

42 | I'mapokcupl. OcHOBaHMS: Kiaccu(uKanus, HOMEHKIIATypa, 1
HOJIy4YeHHe.

43 | XuMuyeckue cBoiicTBa ocHOBaHUM. OKpacka MHIUKAaTOPOB 1
B LIEJIOYHOM M HEUTpabHOU cpenax. Peaknus
HeuTpanusanuu. [Ipumenenue ocHoBaHuil.

44 | AMdoTepHbIe OKCUIBI U THUIPOKCHIBI. 1

45 | Kucnotsl. CocraB. Knaccudukanus. Homenknarypa, 1
MIOJIy4YEHUE KUCIIOT.

46 | XuMHUYEeCKHE CBOWCTBA KUCIIOT. 1

47 | Conu: cocTaB. KiaccU(pUKaIUs. HOMEHKIIATypa, CIOCOOBI 1
MOJIyYEHUSI.

48 | CaoiicTBa coiei. 1

49 | I'eneTnyeckas CBSA3b MEXJly OCHOBHBIMH KJIaCCaMH 1
HEOPraHMYECKUX COEAVNHEHUN

50 | IIpakTHyeckas padora 6. Pemenne s3xcriepuMeHTAIbHBIX 1
3a/1a4 o TeMe «BakHelIue KJ1acChl HEOPraHMYECKUX
COECTUHEHUI

51 | KonTpoJubHasi pabora mo teme«BaxHeilne Kiaccsl 1
HEOPraHUYECKUX COCIUHEHUI»
Pasnean 2. [lepnoanyeckuii 3aK0H U MePUOANIECKAS 7

cucreMa xuMudecknx jaeMenToB .. MeHnjaeneeBa.
Crtpoenue aTtoma.




52

Knaccudukanmst xumuueckux siaemMeHToB. [lorsTre o
rpynmnax cXoJHbIX 3JIEMEHTOB.

53 | Ilepuomnueckuii 3akoH JI. . MennaeneeBa

54 | Tlepuoauyeckas TaOIHMIIAa XUMUYECKUX SJIEMEHTOB
(xopoTkas ¢popma): A- u b-rpyniibl, mepruoabl.

55 | Crpoenue aroma. CoctaB aTOMHBIX siiep. M30Tombl.
XUMUYECKUH 3JIEMEHT- BUJI aTOMa C OJJUHAKOBBIM 3apsIOM
aqpa.

56 | PacnonokeHue 3JIEKTPOHOB MO SHEPreTUYECKUM YPOBHSIM.
CoBpemenHast pOpMyYIHPOBKA MEPHUOJIUIECKOTO 3aKOHA.

57 | 3HaueHue NePUOINYECKOro 3aKoHa. HayuHble nocTrxkeHus
. . Menneneena.

58 | [ToBTOpeHME U 0O0OIIEHUE IO TEME 110 TEME
«[lepuonnyeckuil 3aKOH U MEPUOUIECKAs CUCTEMA
xumuueckux semerToB .. Menaeneesa. Ctpoenue
aTomMay
Pa3nen 3. CTtpoenne BemecTBa. XuMu4ecKasi CBA3b.

59 | DIEKTPOOTPUIIATEILHOCTh XUMHUYECKHX IJIEMEHTOB

60 | KoBanenrtnas cBs3b. [lonspHas n HenossipHast KOBaJECHTHAsI
CBSI3b

61 | Monnas cBs3b

62 | BaneHTHOCTH U cTeneHb okucieHus. [IpaBuna onpenenenus
CTEIEHEN OKHUCIICHUS DJIEMEHTOB

63 | OKHCITUTETHHO — BOCCTAHOBUTEIILHBIC PEAKIIUU

64 | [ToBTOopenue u o6o6meHue no teme «CTpoeHue BellecTBa.
XUMHUYECKas CBA3b)

65 | KontpoabHas padora no remam «lleproanueckuii 3aKoH

N IEPpUOANYCCKAA CUCTEMA XUMHUYCCKUX 3JICMCHTOB ,ZII/I
MenneneeBa. Ctpoenue aromMa. CTpoeHHE BELIECTBAY.

PesepBHoOe Bpems




IMoypouHo-TeMaTHUYecKOe MIaHMPOBaHue 9 KJIace

/o

HanmenoBanmne Pa3aciioB 1 TCM

Koi-Bo
qacoB

KomanuectBo

Kontpouns
HBIX
pabor

IIpakTuue
CKHX
pabor

HApyrue
dbopmbl
KOHTPOJ
s

Pazgean 1. MHoroo0pa3ue XuMHYECKHUX

peakuuit

15

OKHCIUTEIIBEHO- BOCCTAHOBUTEIHLHBIC
PCaKIu.

Peakuuu coequnenus, pa3inoxKeHus,
3aMeIIeHHS, OOMEHa C TOYKH 3PEHUS
OKHCIJICHHS 1 BOCCTAHOBIICHHS.

TernoBsie >PPEeKTH XUMHUUECKUX PEaAKIUH.
DK30TepMUYECKHE W IHIOTEPMUUYECKHE
peakuuu

CxkopocTb XUMHUYECKUX peaKkuum.
IlepBoHauanbHbBIE MPEICTABICHUS 0
KaTaimse.

IIpakTuyeckasi padora 1. 1zyuenue
BIIMSIHMS YCIIOBUH IIPOBEIECHUS] XUMHYECKOU
peaKuu Ha €€ CKOPOCTb.

OO6paTumble U HEOOPATUMBbIE PEAKLIUH.
[ToHsATHE O XUMUYECKOM PaBHOBECHH.

CymHocTh mponecca 3JIeKTPOTUTHUECKON
JIMCCOITMAINY.

oo

Juccomuanuys KUclIoT, OCHOBaHUM, COJIEH.

Cnabble M CHIJIbHBIE AJEKTPOJIUTHI.
CreneHpb AUCCOLMAIIH.

10

Peakuuu mMoHHOTO OOMEHa M YCIOBHS HX
IIPOTEKAHUS

11-
12

XUMHYeCKHe CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCOUHEHUHM B  CBETE
MPEACTABICHUN 00  DJIEKTPOIUTHUYECCKOM
JIMCCOITHAINT u OKHCJIUTEIHLHO-
BOCCTAaHOBUTEJIbHBIX PEAKITUSX.

13

lunponuz coneit. O6oOmIeHHE MO TeMam
«Knaccudukarnus XUMHUECKUX PEaKIuiiy H
« DJICKTPOIUTHUYECKAS TUCCOIHALIHS.

14

IIpakTuyeckass pabora 2. Pemenue
SKCIEPUMEHTAIbHBIX ~ 3a7a4 [0  TeMe
«CBoiicTBa KHCIIOT, OCHOBAHHI, COJCH KakK
AIEKTPOJIUTOBY.

15

Konrpoabnasa padora Nel mo Ttemam
«Knaccudukanus XuMHUECKUX peakiuil» u
«OJIEKTPOJIIMTUYECKAs] TUCCOLMALIHS.

Pa3znes 2. MHorooopasue BemecTn

43

16

[TonoxxeHue rajJoreHoB B MEPUOIUYECKON
Ta0IMIE ¥ CTpoeHue uX aToMoB. CBOICTBA,




MOJIYUYCHNEC U MPUMCHCHUC T'aJIOTCHOB.

17 | Xnop. CBoiicTBa ¥ MPUMEHEHHE XJIOPA. 1

18 | X0poBoaOpOI: TMOJYYCHUE U CBOIMCTBA. 1

19 | ConsiHas KUCIIOTA M €€ COJIH. 1

20 | IpakTuyeckass padora 3. IlomyuyeHue 1
COJISTHOM KHCIIOTHI M MU3yYCHHE €€ CBOMCTB.

21 | IlonmoxkeHue  Kuciopoga U  CEpbl B 1
MEPUOJNYECKOH  CHUCTEME  XUMHYECKHX
JJIEMEHTOB,  CTPOGHHE  HMX  aTOMOB.
AnioTponus cepsl

22 | CBONCTBa U TIPUMEHEHHUE CEPHI. 1

23 | CepoBogopon. Cynbhuasl 1

24 | Okcup cepol (IV). CepHucras kuciaora u ee 1
COJIH.

25 | Okcup cepsl (V). CepHas kucnora u ee 1
COJIH.

26 | OxucnuTenbHBIC CBOMCTBA 1
KOHIICHTPUPOBAHHOW CEPHOW KUCIIOTHI.

27 | lIpakTuuyeckas padora 4. Pemenue 1
IKCIEPUMEHTAIBHBIX 337124 110 TEME «

Kucnopon u cepa»

28 | PemeHue pacyeTHBIX 3aja4. 1

29 | [lonoxenue azora u ¢ochopa B 1
MIEPHOINICCKON CHCTEME XMMHUSCKUX
3JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T:

CBOMCTBA, IPUMEHEHUE.

30 | Ammuak. ®u3ndeckre U XUMHUECKHE 1
CBOMCTBA, OJIy4€HUE, IPUMEHEHHE.

31 | lIpakTu4yeckas padora S. [Tonyuenue 1
aMMHaKa U U3y4eHHE ero CBOMCTB

32 | Conu aMMOHUSL. 1

33 | AzorHas kuciorta. CTpoeHHE MOJIEKYJIBI. 1
CaoiicTBa paz0aBiIeHHONW a30THOM
KHCJIOTBI.

34 | CpoiicTBa KOHIIEHTPUPOBAHHOW a30THOM 1
KHCJIOTBI.

35 | Conu a30THOI KHCIOTHI. A30THBIE 1
ya0OpeHus.

36 | ®ochop. Ammorponus dpochopa. CporicTBa 1
docdopa.

37 | Oxcun dochopa (V). DocdopHas kuciora, 1
u ee conmu DocdopHbie ynodbpeHus.

38 | [lomoxkenwe yriepoga W KPEeMHHS B 1
MEePUONYECKOH  CHUCTeME  XUMHYECKHX
JIIEMEHTOB CTpOeHHUE aTOMOB.
AnnoTtpornHbie MOIU(UKAIIUN YTIIepoia.

39 | Xumudeckue CBOMCTBA yrieposa. 1
A nicopOrust.

40 | VYrapHsIlii ra3: CBOWCTBA, GU3HOIOTUUECKOE 1
JCCTBHE HA OpPraHu3M.

41 | Yroekucnplii ra3. YronbHas KUCJIOTa U €€ 1




coin. Kpyrosopor yriieposa B mpupoje

42

IIpakTnueckas padora 6. [lonyuenue
okcuaa yraepoaa (1V) uzydenue ero
cBoiicTB. Pacrio3HaBanue kapOOHATOB.

43

Kpemuuii u ero coenunenusi. Crekio.
Llement

44

0O0600menue 110 Teme «Hemeramwibiy

45

KonTtpoabnas pa6ora Ne2 o reme
«HemeTamnb.

46

[Tonoxxenue MeTamioB B MEPUOAMYECKON
CHCTEME XUMHU4YeCKuX snemMenToB [[.U.
MenpaeneeBa. MeTanandecKkas CBs3b.
®usnyeckue corcTBa. CriaBsl METaJIJIOB.

47

HaxoxeHre MeTajuioB B IPUPOJIE U 00IIne
CTIIOCOOBI UX NOJTYYCHUS

48

XHNMHUUYECKHE CBOMCTBA METAJLIIOB. Pst
AKTUBHOCTH (3JIEKTPOXUMUUYECKHUM Pl
HaIpsDKEHUH ) METAJIOB.

49

Illenoynbie METAIBI: HAaXOXKJICHUE B
npupoze. Pu3nuecKkue U XUMHYECKUE
CBONCTBA.

50

Okcuabl ¥ THAPOKCUBI IIETOYHBIX
MeTaJuIoB. [I[puMeHeHne 1eT0YHbIX
METaJUIOB.

o1

[llenoyno3eMeNbHbIE METAJLIBI.
Haxoxnenue B npupoae. Kanbumii u ero
COCANHCHUA. KecTrocTh BOJIbI 1 CHOCO6I)I
€€ yCTpaHEHUs

52

Amomuanii.  Haxoxaenue B mpupone.
CBoiicTBa AJIIOMUHUA.

53

AMpoTepHOCTb OKCHIA U THAPOKCUAA
QJIFOMUHUS.

54

XKeneszo. Haxoxnenue B npupone. CpoiicTBa
Kelesa.

55

CoenuHeHnsa Kejesa.

56

IIpakTHyeckasi padora 7 Pemenune
9KCIIEPUMEHTAJIBHBIX 337a4 10 TEME «
MerTamisl 1 uX COCIUHCHUA)

57

IToaroroBka K KOHTPOJILHOU paboTe

58

KonTtpoabHnas pa6ora Ne3 o reme
«MeTtaibl»

Paspnen 3. Kparkuii 0030p BaxHelmmx
OpPraHM4ecKuX BelecTB

59

Opranuyeckasi XuMUsl.

60

YrieBoaopobl. [IpenenvHbie
(HACBIIIEHHBIE) YTIEBOOPO/IbI

61

HenpenenbHble (HEHACHIILIEHHBIE)
YTJIEBOJOPOBL.

62

[IpousBoaHbIe yriaeBo1opoaoB. CIUPTHI

63

KapOonoBbie kucioTsl. CroxkHbie 3()UPHI.
Kupsl




64 | YriueBonsl. 1
65 | AmuHOKHCIOTHI. benku. 1
66 | [Tonumepsl. 1
67 | Obobmaromuit ypok 1o reme « Baxkueiinme 1
OpPraHUYeCKUe COCTUHEHHSI.
Pe3epBHOE Bpemst 3




