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HOACHUTEJIBHASA 3AIIMCKA

IIporpaMma 10 XWUMHM Ha YyPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUA
COCTaBJIE€HA HA OCHOBE TPeOOBAaHUW K pe3yJabTaTaM OCBOEHUA OCHOBHOM
00pa3oBaTEIbHON MPOTPaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMs, TPEACTABICHHbBIX
B ®I'OC OO0, a Takxke HaA OCHOBe eaepanbHO pabdoueld MporpamMMBbI
BOCTIMTAHMSA M C YUETOM KOHIIETIIIMK TPETOIaBaHUs YUSOHOTO TIpeaMeTa « XUMHUI»
B oOpazoBareNbHBIX opranu3anusax Poccutickoit Meneparuu.

IIporpaMma mo xWMHH AAET MPEACTABICHHUE O MLENIAX, OOINEH CTpaTeruu
0o0y4eHHUsA, BOCHUTAHWA MW PA3BUTHA OOYUYAIOIIUXCSA CPEICTBAMU Y4EOHOTO
peaMeTa, YCTaHABJIMBACT 00s13aTeNIbHOE MPEAMETHOE COJICpIKaHHUE,
MpeayCMaTpUBAET PacHpeAcsiCcHUE €ro Mo KiaccaM W CTPYKTYPUPOBAHHE MO
pazaenaM M TeMaM IPOorpamMMbl IO XMMHHM, OMNPEACNISIET KOJIWYECTBEHHBIC H
KaueCTBEHHBIC XapaKTEPUCTUKH COJICpIKaHMUS, PEKOMEHAYEMYIO
MOCJAEIOBATEIbHOCTh  M3YUEHHMS XHMHH C  YYE€TOM  MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSA3CH, JIOTMKM  Y4eOHOro  TpoIecca, BO3PACTHHIX
O0COOCHHOCTEM  OOYyYaroIuXxcsA, ONpeAcaseT BO3MOXKHOCTH TMpeaMeTra A
peanuzanuu TpeOOBAaHUM K pe3ysibTaraM OCBOSHHUS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0O0pa3oBaHuA, a Takxke TPeOOBaHUH K
pe3ysibTaTaM 00yUeHHUA XMMHH Ha YPOBHE HEJeH U3YyUeHHs MpeaMeTa i OCHOBHBIX
BUJIOB YUe€OHO-MO3HABATEIbHONW JEATEILHOCTA OOYYalOIIErocss MO OCBOSHUIO
y4eOHOTO COACPIKAHUSL.

3HaHWE XUMHH CIY)KAT OCHOBOM mid (DOPMHUPOBAHUS MHPOBO33PCHHS
00y4aroIerocs, ero NpeACTaBICHUA O MATEpPUAIbHOM €JUHCTBE MHUPA, BAKHYIO
poJib UrparoT (OPMHUPYEMBIC XMMHEH NPEACTABICHUS O B3aUMOIIPEBPAIICHUIX
SHEPruh U 00 HBOJIOLMHU BEIIECTB B TMPUPOJES, O MYyTIX PEIICHHUsA TI00abHBIX
MpooOJieM YCTOMYMBOIO Pa3BUTHA YEIOBEUECTBA — CHIPHEBOM, SHEPTreTHUYECKOM,
MUIIEBON U SKOJIOTMUECKON O€30MaCHOCTH, MPOOJIEM 3/IPABOOXPAHCHMUS.

N3zyuenue xumun:

COCOOCTBYET  peajv3allid  BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
(hopMupoBaHUA KyJIbTYPHl JITYHOCTH, €€ 00ITeH 1 PyHKIMOHAIBHON rPaMOTHOCTH,

BHOCHT BKJaJ B (DOPMHPOBAHHE MBIILICHUS M TBOPUYECKHUX CHOCOOHOCTEH
0o0y4Yaroluxca, HABBIKOB HMX CaMOCTOSATEIbHOW YyueOHON  JEeATEIbHOCTH,
SKCIIEPUMEHTAJIbHBIX M MCCIEA0BATEIIBCKUX YMEHHUM, HEOOXOJMMBIX KakKk B
MTOBCETHEBHOM *KU3HM, TaK U B TPO(ECCHOHAIBHON JICATCIIBHOCTH,

3HAKOMHUT CO CHEIU(pUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBHI
LEJIOCTHOTO B3IJIsAa HA €IMHCTBO MPUPOABI U UYEJIOBEKA, ABJISIETCS OTBETCTBEHHBIM
sTanoM B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YJarOIITXCS;



crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAYYHBIM 3HAHHUAM, K MMPUPOAE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0pa3oBaHue 00yYaIOIMINXCS.

JlanHble HampaBjeHUS B OOYUEHWH XUMHUH O0ECIICUHBAIOTCS CHEIUMUKOM
COJCpKaHMs  y4eOHOro  MpEeaMeTa, KOTOPbIM  ABJSETCA  MEJAaroru4ecKu
aJaNTUPOBAHHBIM OTPAXXEHUEM 0A30BOM HAYKM XMMHUH HA OMPEACIEHHOM dTare eé
Pa3BUTHAL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I11ler0 00pa3oBaHus OPUEHTUPOBAH Ha
OCBOCHUE OOYYAIOIIMMHUCS CHCTEMbI TMEPBOHAUYAJbHBIX TMOHATHH XWUMHH, OCHOB
HEOPraHWYECKOW XUMHM ¢ HEKOTOPBIX OTACJHBHBIX 3HAUYUMBIX TOHATHN
OPraHUYECKON XUMHUMU.

CrpykTypa coaepskaHusi MPOTrpaMMBbl MO XUMHUU Cc(PopMUpOoBaHa HA OCHOBE
CUCTEMHOro moaxoja Kk €€ usydeHuto. CoaepkaHue CKIIAJbIBAETCA W3 CHUCTEMBbI
MMOHATUH O XUMHYECKOM JJIEMEHTE M BEIIECTBE U CUCTEMBI MOHATAN O XUMUYECKON
peakimu. O0€ 3TH CHUCTEMbl CTPYKTYPHO OPraHU30BaHbl MO MOPUHIUITY
MOCIEIOBATENILHOIO PA3BUTHA 3HAHWWA HA OCHOBE TEOPETHUECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU,

— YUYE€HHUS O CTPOCHUM aTOMa U XUMHUYECKOU CBA3H,

— TPEACTaBJACHUNH 00 BIEKTPOJUTHUECKON JUCCOIMALMA BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAHUA PACCMATPUBAKOTCS HA OCHOBE ASMIMPUYECKHU
MOJIYYCHHBIX W OCMBICIICHHBIX (PAaKTOB, PA3BUBAIOTCA TOCICIOBATEIHHO OT OTHOTO
YPOBHA K JAPYyroMy, BBITIONHsSA (DYHKIIUH OOBACHCHHS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOXXHOCTEM MPAKTUYECKOTO MPUMEHECHUS W MOJYYEHUS
W3y4aeMBbIX BEILIECCTB.

OcBoeHne mporpaMMbl 1O XHUMHH  CIOCOOCTBYET  (hOPMHPOBAHHIO
MPEACTABJIIEHASA O XMMUYECKOW COCTABJIAIOLICH HAYYHOM KapTHUHBI MUPA B JIOTUKE
€€ CHCTEMHON NpPUPOABI, LEHHOCTHOTO OTHOLICHWUS K HAYYHOMY 3HAHUIO U
METOJaM TMO3HAHUA B Hayke. M3ydeHue XWUMHUM MPOUCXOIUT C TPHUBICUCHUEM
3HAHUW W3 PaHEE M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyX AU MHUDY,
«buonorus. 57 knacce» u «Ou3nKa. 7 KIIacey.

[lpy w3ydeHWM XWMHWM TPOUCXOAUT (POPMUPOBAHWE 3HAHWA OCHOB
XUMUUYECKON HayKW Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKON
JNEATENIBHOCTA YEJIOBEKAa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOUW KYJIBTYPHI.
3amaua ydeOHOTO TMpeaMeTa COCTOUT B (POPMUPOBAHMHM CHUCTEMBI XHMHUECKHAX
3HAHUH — BaXKHEHIUX (paKTOB, IMMOHATHIM, 3aKOHOB M TCOPETHUCCKUX ITOJI0KCHHH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAYKH, B



NPUOGBLLEHNM K HayyHbIM MeTOJam MNO3HaHUS MpPU  U3YYEHUN BELLECTB U
XUMUYECKNX peakuuii, B (OPMUPOBaAHUN 1 Pa3BUTMM NO3HABATE/IbHLIX YMEHWUIA 1
X MNPUMEHEHMM B Y4eOHO-MO3HABaTe/IbHOW W Y4eOHO-MCCeA0BaTe/IbCKOW
[eATeNbHOCTM, OCBOEHUWM npaBu/i 6e3onacHOro obpalleHWss C BeliecTBamMu B
MOBCEAHEBHOM XN3HMW.

[Mpy N3yYeHUN XMMUM HA YPOBHE OCHOBHOrO 00LLero o6pasoBaHUsA BaXKHOE
3HaueHWe NPUOBPeNV Takune Leu, Kak:

- (hopMUpOBaHME WHTENNEKTYa/IbHO Pa3BUTOM JIMYHOCTM, TOTOBOW K
camo06pa3oBaHnto, COTPYAHWUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PELLEH,
CNocobHOM aanTUPOBaTLCA K ObICTPO MEHSIOLLIMMCS YCTOBUAM XN3HW;

- HarnpaBneHHOCTb  00y4yeHWs Ha CcUCTeEMATU4ecKoe  npuobLLeHue
00yyvatoLMXCA K CamMOCTOSATe/IbHOM MO3HABATEIbHON [AeATeNIbHOCTW, Hay4YHbIM
MeToAam Mo3HaHWA, (DOPMUPYIOLWMM MOTUBALUMIO U pasBUTME CMOCOBGHOCTEN K
XUMUW;

- 0becneyeHne yCNoBMiA, CNOCOBCTBYIOLLMX NPUOBPETEHMIO 0Oy4atoLLMMMNCA
ornbiTa pPa3HO0Opa3HON [eATeNlbHOCTW, MO3HaHMSA W CaMOMO3HaHWUS, K/IKOYEBbIX
HaBbIKOB (K/HOYEBLIX KOMMETEHLMIA), UMEKOLWMX YHUBEPCA/IbHOE 3HaYeHne [Ans
Pa3/IMYHbIX BULOB AeATENIbHOCTY;

- (bopMupoBaHMe 0OLled (PYHKUMOHAIbHOW W eCTEeCTBEHHO-Hay4HOW
rpaMOTHOCTW, B TOM YMCNE YMEHWUA OObACHATb W  OLUEHMBATb  SIBMEHMS
OKPY>KaloLero Mupa, WCNosb3yst 3HaHMS U OMbIT, MOMYYEHHbIE MPU U3YYEHUN
XUMUK, MNPUMEHSTb WX MNPU PeweHnrM npobnemM B MOBCEAHEBHON >KU3HU U
TPYZAOBOW [eATeNIbHOCTH;

- (bopmupoBaHME Yy  O0OYy4YalOMXCA  FYMAaHUCTUYECKMUX  OTHOLLIEHWN,
MOHMMAHUA LEHHOCTM XMMUWYECKUX 3HaHWIA AN BbIpabOTKM  3KOMOTrMYECKU
LleN1ecoobpasHoro nosefeHNs B ObITy W TPyAOBOW [eATENIbHOCTU B LENAx
COXpaHeHWs1 CBOET0 3[j0POBbS U OKPY)KAKOLLLE MPUPOAHOI cpeapbl;

- pasBuMTUE MOTMBaUMM K OOYYEHWMIO, CMOCOOHOCTEM K CaMOKOHTPOM W
CaMOBOCMUTAHUIO HA OCHOBE YCBOEHMS  0OLLeYesioBeYeCKUX  LEHHOCTENR,
FOTOBHOCTM K OCO3HaHHOMY BblI6OpY MpPOMAA M HanpaBNeHHOCTU Aa/lbHENLLIEro
06yyeHus.

Ob6ulee 4MCNO 4acoB, OTBEAEHHLIX [N W3YYEHUSA XUMUW Ha YPOBHE
OCHOBHOr0 06LLero obpasoBaHns, coctaBnset 136 yacos: B 8 knacce - 68 yacos (2
yaca B Heflento), B 9 Knacce - 68 yacos (2 yaca B Hefento).

[Mporpamma peann3yeTcs C  WCMOMb30BaHWEM CPeACTB  00y4YeHus U
BOCMUTaHUA LIEHTPa «TOYKa pocTax.



COJAEPKXAHUME OBYUYEHUSA

8 KUIIACC

IlepBoHauaIbHBIE XUMHYECKHE TTIOHSATHS

[IpeameTr xumun. Pojib XUMHAM B KA3HHM YEJIOBEKA. XUMHUS B CUCTEME HaAyK.
Tena m BemectBa. ®dusmueckue CBOHCTBA BEMIECTB. ATrpeTaTHOE COCTOSHHE
BemecTB. [loHATHE O MeTOMAaX TO3HAHWA B XMMHH. UHMCTHIE BEMIECTBA U CMECH.
CnocoObl pazaieseHns CMecei.

ATOMBI W MOJICKYJIBI. XHUMHUYECKHE BIeMEHTH. CHMBOJBI XUMHUYECKHAX
aneMeHTOB. [IpocThie U CIOXKHBIC BEMeCTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE,

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHUECKHX OJIEMEHTOB.
3aKk0oH TOCTOSHCTBA cocTraBa BemecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTtHocuTenmbHAs MOJIEKYJISIpHAs Macca. MaccoBasi J0JIsT XUMHUECKOTO JIEMEHTA B
COCTMHCHHUM.

KonnuecTBo BemecTtBa. Monbs. MonsdpHaa macca. B3auMOCBsA3b KOJTAYECTBA,
MacChl W 4YHCJIA CTPYKTYPHBIX €AWHWI] BemiecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

Ousnyeckne U XUMHUYCCKUE SBJICHUSA. XUMUUECKasd PEaKims W €€ MPU3HAKH.
3aK0H COXpPAaHCHHWS MAaCChl BEIECTB. XUMUYeCKne ypaBHeHUsA. Kmaccuukarums
XUMHUYECKUX PEaKIuil (COSAMHEHUS, PA3JIOKEHHUS, 3aMEIIICHHSI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHYECKOH MOCY/I0H, MpaBmyiaMu padoThl B Ja0OpPaTOPUU H
npuéMaMu o0pallleHus ¢ JIabopaTOPHbIM O0OPYJOBAHUEM, U3YUEHUE U OMUCAHUE
(mzudecknx CBOWCTB 0OOpa3lOB HEOPTAHWUECKUX BEIICCTB, HAONIOACHUE
¢mszudecknx (TUIaBjIeHUE BOCKA, TasHWE JIbJa, PACTUPAHHWE caxapa B CTYIIKE,
KATICHUE W KOHJICHCAIMS BOJbBI) M XHUMHUCCKUX (TOPEHUE CBEUHW, TMPOKAIMBAHUE
METHOM TTPOBOJIOKH, B3AUMOJICHCTBUE MeEJIa C KUCJIOTOM) SIBJICHWH, HaOMOICHHE 1
ONMCAHWE TPU3HAKOB TMPOTCKAHWA XUMUUYECKHX peakinii (pasjoKeHHWE caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI ¢ XJIOPUAOM Oapwsi, pasjioKeHHE THAPOKCHIA
menu (1) mpu HarpeBanwm, B3anMoaelcTBHE Kene3a ¢ pactBopom coym mean (1),
HU3y4YeHHE CIOCOOOB Pa3AC/ICHUs CMECEH: ¢ MOMOIIBIO MarHuTa, (pMIbTPOBAHUE,
BEITIAPUBAHUE, AUCTHLIAIUA, XpoMaTorpadus, MPOBEACHNUE OUNCTKHA TTOBAPEHHOM
cojii, HaOMIOJCHWE W  ONMHCAaHWE  PE3YJIbTATOB  TPOBEICHWA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHCHHSI MAacCChl, CO3/JaHUE MOJENCH MOJIEKYI
(IIapOCTEPKHEBBIX ).

Baneiime npeacTaBuTe/ M HEOPraHUYECKHX BEIIECTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — saeMEHT W mpocToe
BemecTBOo. Haxoknmenwe kwucenopoma B Tpupojae, (U3MUECKHE W XUMHUYCCKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue xkucnopoaa. CrnocoOs



MOJIYYEHUS KHUCJIOpoJa B Ja0Oparopud HW  NPOMBIIUIEHHOCTH. Kpyrosopot
kuciopoaa B mpupoae. O30H — auTOTponHasA MOAUDUKAIIHS KACIOPO/Ia.

TemmoBo#t 3¢ekT XUMUUECKOH peakIuu, TEPMOXUMHUYCCKHE YPaBHCHHS,
9K30- M JHAOTCPMHUUECKUE peakiuu. TomiMBO: yroib W METaH. 3arpsA3HEHUE
BO3/IyXa, YCHIICHHE TapHUKOBOTrO A(h(eKTa, pa3pylmeHne 030HOBOTO CJIO0I.

Bonopon — »smemMeHT W mpocToe BemiecTBo. HaxokaeHue Boaopoaa B
npupoae, (QuMUeckne W XWUMHUCCKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonydeHusa. Kuciorel u conm.

MonsipHbiit 00bEM ra3oB. Pacuérel N0 XUMHUUECKUM YPABHEHUSAM.

Oduznueckue CcBoiicTBa BOAbI. Boma kak pacTBopuTEab. PacTBOpBHI.
HaceolllieHHbIE ¥ HEHACHIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10515 BelllecTBa B pacCTBOPE. XUMHUUYECKHE CBOMCTBA BOABI. OCHOBAHMA.
Ponw pacTBOpoB B MpUpOJE M B KU3HH 4YesioBeka. KpyroBopoT BOJbI B MpUpOJE.
3arpsA3HeHue NpupoAHbIX BoJ. OXpaHa U OUKMCTKA MPUPOIHBIX BOJ.

Knaccudukanma weopranmueckux coenuuennid. Oxcuasl. Knmaccudmkarms
OKCHIOB.  coyicoOpa3yromme  (OCHOBHBIE, KHCJIOTHBIC, aM(OTepHBIE) W
HeconeoOpazywonme. HomeHnknatypa okcuaoB. DU3MYECKHE W XUMHUECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCUAOB.

OcHoBanms. Knaccudukanmmss oCHOBaHWH: MIENOYM W HEPACTBOPHUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHuil. Du3nueckne M XUMHYECKHE CBOWCTBA
ocHoBaHui. [lorydeHrne OCHOBaHWHN.

Kucnorst. Knaccudukanusa kucmor. Homenkmarypa kucnor. ®usndueckne u
XUMHUYECKHE CBOMcTBA KHUCIOT. Psan axktuBHoctm MetayuioB H. H. bekerosa.
[Tony4yeHnne KucIoT.

Conu. Homenknarypa cojieli. @u3nueckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonyuenune coneil.

['eHeTrueckas CBSI3b MEXKAY KJIACCAMU HEOPraHUUECKUX COCTMHEHUH.

Xumuueckuii IKCnepumenm:

KQueCTBEHHOE OMPEACIICHUE COJEPKaHUs KUCIOPOAa B BO3JyXe, MOJYUEHHE,
coOMpaHue, PpaclO3HABAHWE UM HW3YUCHHE CBOWMCTB KHCJIOpPOJA, HAOMOACHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCJIOBUA BO3HUKHOBECHHUS U
MpeKpalieHnsi TopeHus (MoXkapa), O3HAKOMJICHHE C o0pas3iaMu OKCHIOB |
OMUCAHWUE WX CBOWCTB, MOJyYE€HHE, COOMpAHWE, PACIIO3HABAHWE W H3YUCHHUE
CBOMCTB BOJOpoaa (TOPEHHE), B3aUMOJACHCTBHE Boaopoaa ¢ okcuaom meam (1)
(BO3MOHO HCIOJIb30BAaHUE BUACOMATEPHANIOB), HAOMOACHHE OOpPAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAHHE OCOOCHHOCTEH PACTBOPECHUS BEIECTB C
Pa3IMUHON PACTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C ONPEACTEHHON
MaCCOBOM JOJIEW PACTBOPEHHOTO BEIMICCTBA, B3AUMOJICMCTBAE BOJBI C METAJUIAMH
(HaTpueM ®  KajbiueM) (BO3MOXKHO  HMCIOJIB30BAHWE  BUIACOMATEPHUAJIOB),



UCCIIEIOBAHUE O00pa3lOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HAOJII0/ICHHE U3MEHEHUS OKPACKU WHJMKATOPOB B PacTBOPAX KUCJIOT W IIEIOYEH,
uzydeHue B3ammojeiicTeua okcuma memam (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KUCJIOT C MeETajUlaMHu, PEakluuil HeUTpalv3aluy, MOJYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJTHOTO METajula JIPYTMM M3 PacTBOpPA COJIM, PEILICHHE
AKCHEPUMEHTAIBHBIX 3a/au Mo TeMme «BaxHelinne KIacchl HEOPraHMYEeCKUX
COCIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepmogmyeckass cucremMa XHUMHYECKHX
yiementoB JI. . MengeneeBa. CtpoeHue aToMoB. XHUMHUUYECKasi CBSI3b.
OxkucINTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIuU

[lepBbie TOTBITKN KiACCH(PHUKAIUA XUMWYECKAX deMeHTOB. [lomHsaTHEe 0
rpynmnax CXOMHBIX OJJIEMEHTOB (IIEJIOUHBIE M IICTOYHO3EMEIFHBIC METaJUThI,
raJIOTeHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPBIe 00pa3ytoT aM(pOTEPHBIE OKCHIBI
U TUAPOKCHUIBI.

[lepnonndeckuii 3akoH. [lepuognueckas cucreMa XMMHYECKUX SJIEMEHTOB J1.
U. Menneneesa.  Koporkonepwomnas #  JIuHHOTMEpUOAHAS  (hOPMBI
[lepnonndeckoit cucrembl xumuueckux sneMeHToB J[. M. Menneneea. [lepuoabt
u Tpynmbl. OHU3NYECKUH CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHbIX saep. M3otonbl. OnekTponsl. CTpoeHue
ANIEKTPOHHBIX  O0O0JIOYEK aTOMOB  TEPBbIX 20 XUMUYECKUX  3JIEMEHTOB
[Tepuoanueckoit cucremsr J[. M. MenneneeBa. XapakTepUCTHKA XHMHUYECKOTO
3JIEMEHTA 1O €ro MoJiokeHuto B [lepuoanueckoi cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHECHUS pajuyca aTOMOB XMMHYECKHX HJIEMEHTOB,
METALINYECKUX U HEMETAJTMYECKUX CBONCTB MO FPYINaM U NEPHUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cUCTEMbl XUMUUECKUX
3JIEMEHTOB JUJIA pa3BuTuA Haykh W npaktuku. . 1. Menpenees — yuéHbli n
IpaKIaHVH.

Xumuueckass cBsa3b. KoBajeHTHas (MOdspHAsSs W HEMOJSAPHAA) CBA3b.
DJNIEKTPOOTPULIATEBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAsI CBA3b.

Crenenb  okucieHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUHU.
[Tpouecchl oKMcIEeHUs U BOCCTaHOBJEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

M3yueHHe oOpa3lioB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCUAA LHWHKA C PAcTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHne, peakiuy Pa3IoKCHUS, COSAMHCHUS).

Medxcnpeomemnmusie ceasu



Peanuzanys MeEXNpeIMETHBIX CBA3CH MPU H3YUYCHWH XUMHUM B 8 Kiacce
OCYIIECTBIIAETCA Yepe3 HCIOJb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK U TMOHSATHUM, SBJISIFOIIUXCS CUCTEMHBIMM JUISl OTJACITBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TTOHATHS. HAYYHBIH (PaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KIacCH(DHKAIMA, NECPHOAMUYHOCTh, HAOIOJACHHE,
AKCIIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, IBJICHUE.

®uzuka: MaTepus, aroM, D3JIEKTPOH, MHPOTOH, HEUTPOH, HWOH, HYKIIH],
W30TOMbBI, PAANOAKTUBHOCTh, MOJIEKYJIa, ANEKTPUUECKHUN 3apsj, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (PM3HMUYCCKHUC BEIIMUWHBI, ¢IHHHUIIBI
HM3MEPEHUS, KOCMOC, TIJIAHETHI, 3BE3/1b1, COJHIIE.

buomorus: porocunres, apixanue, dnocdepa.

I'eorpadms: armocdepa, ruapocdepa, MHUHEpadbl, TOPHBIC ITOPOJIHI,
TOJIE3HBIE UCKOTIAa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 xXuUMHUYecKasi peaKius

[lepnonndeckuii 3akoH. [lepuognueckas cucreMa XMMHYECKUX SJIEMEHTOB 1.
. Menneneesa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B W3MEHEHWU CBOMCTB
XUMHYECKUX OJJIEMEHTOB TIEPBBIX TPEX IEPUOJOB, Kajidsl, KaJlIbldsd W HX
COCIMHEHUH B COOTBETCTBHM C TIOJOKEHHEM dJIEMEHTOB B llepuoanueckoi
CHCTEME U CTPOCHHEM MX aTOMOB.

CtpoeHue BeliecTBa: BHJABl XUMHUYECKOM CBA3W. THIBI KPUCTATIAYECKHAX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTANIMUECKON PEIIETKA U
BHUJIa XUMHUUYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIaTypa HECOPraHWMUCCKHUX BEIICCTB. XHUMHUYCCKUC
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KjJaccaM HEOPraHMYECKUX
COCIMHEHUM, TeHETHYECKAsA CBA3b HEOPTaHUUECKUX BEIECTB.

Knaccudukanms XuMHdeCKAX PeaKIAid MO Pa3TuIHBIM MPU3HAKaM (IO YHCITY
M COCTAaBy YYacCTBYIOIIMX B PEaKIWH BEMIECTB, MO TemioBoMy 3¢dekTy, 1o
M3MEHEHHUIO CTEMICHEH OKHUCIICHHA XUMHMUYECKHX 3JIEMEHTOB, MO OOPaTUMOCTH, IO
YUaCTHIO KaTajau3aropa). JK30- U SHIAOTEPMHUUCCKHAC PEAKITUN, TEPMOXUMUUECKHAC
ypaBHEHUS.

ITonstie o ckopocTh xuMHueckor peakiuu. [loHsaTtue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [JoHATHE O TOMOTE€HHBIX M T€TEPOTreHHBIX
peakuuax. [lonarue o karammse. [loHATHE 0 XUMHAUYECKOM paBHOBECHH. DAKTOPHI,
BIIUSIONIME HAa CKOPOCTh XUMHUUYECKOM PEaKIMd W TMOJIOKCHHE XUMHUYECKOTO
PaBHOBECHS.

OKHCINUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  AJICKTPOHHBIM  OajaHc
OKHUCIIMTENbHO-BOCCTAHOBUTEILHOM peaKIvu. CocraBneHue ypaBHEHUH



OKHCJIUTEIIFHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMA ¢  HMCHOJB30BAaHUEM  METOAQ
3JIEKTPOHHOTO OajlaHca.

Teopust SMEKTPOTUTHICCKON AUCCOITUAITANA. INEKTPOIUTH U HEIJICKTPOJIATHI,
KaTtnonsl, annonsl. MexaHW3M AWCCONMAIMKA BEIISCTB C Pa3IMIHBIMHU BHIAAMH
XUMHUYECKOM CBs3u. CTeneHs aucconnanuu. CUIbHBIE U CIA0bIe JIEKTPOJIATHI.

Peakruu nonHOoTO OOMEHa. Y CIOBUS MPOTEKAHUA PEAKIIWi HOHHOTO OOMEHA,
MOJIHBIE M COKpAaIEHHBIE WOHHBIE ypaBHeHWs peakiuid. CBOWCTBA KHCIIOT,
OCHOBAaHMH W COJieH B CBETE€ TMPEJCTABICHUN 00 HSIEKTPOJUTUUYECKOM
mucconmanyn. KauecTBeHnble peakiiny Ha HOHBI. [[oHATHE O TUApONH3E CONEH.

Xumuueckuii ykcnepumenm:

O3HAKOMJICHHE C MOJCISMHU KPUCTALIMUECKUX PEMIETOK HEOPTaHWUYECKHUX
BCIECTB — METAIOB W HEMETAIoB (Tpadura M ajamasa), CI0KHBIX BEIIECTB
(xj0puaa HATPWA), UCCIICIOBAHUE 3aBUCHUMOCTHA CKOPOCTH XUMHYECKOW PEaKIAH
OT BO3JCUCTBUS PA3IMUHBIX (PAKTOPOB, HCCIECIOBAHUE AJICKTPOMPOBOTHOCTH
pPacTBOPOB BEIIECTB, TMpoIlecca AWCCONMANANA KHUCJIOT, IHENOYeH | Cojei
(BOBMOXXHO  WCIIOIB30BAaHWE BHUACO MaTEPHAJIOB), TPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKA  TPOTEKAHWSI  PEAKIMid  HMOHHOTO  OoOMeHa
(oOpa3oBanme oOcaaka, BBIICICHHWE Tas3a, oOOpa3OBaHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIINX ~ TIPUMEPHl  OKUCIATEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIAN
(ropeHHe, peaKIMy PA3IOKECHHS, COSTUHEHUS), PACIO3HABAaHUE HEOPTAaHHMUECKHUX
BCIIECTB C TIOMOIIBI0 KAUEeCTBEHHBIX PEAaKIMid HA  HWOHBI, PEIICHUE
AKCIICPUMEHTATBHBIX 3314,

HemeTtanisl u ux coemHEHUS

OOmas xapakTepucThka rajioreHoB. (OCOOEHHOCTH CTPOSHHMS aTOMOB,
XapaKTepHbIE CTeneHu oKucieHus. CTpoeHre W (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHWYECKME CBOWCTBA HA MOpUMEpE  XJjopa
(B3aMMOJICHCTBHE C MeETaJUIaMH, HEMETAJIaMH, IIeJ0uaMu). XJIOPOBOJOPO/I.
ConsHast KHACI0Ta, XUMUYECKHUE CBOKMCTBA, TMOJyueHHE, mpuMmeHeHue. JleficTrue
XJIOpa W XJOPOBOJOPOJIa HA OPraHW3M UEJIOBEKA. BakHEHIHME XJIOpUIBI W HX
HAXOXKJCHUE B TIPUPOJIE.

OO6mas xapakrtepuctuka NeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEepPHBIC CTENeHW OkuciieHus. CTpoeHue W (U3MUecKue CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CePhl. AJUTOTPOITHBIE MOAU(DUKAIINKA KHCIIOPOIa
U cepbl. XUMHUYECKHE CBOWCTBA cepbl. CepoBOIOPOA, CTpOoeHHUE, (Pu3MUecKue u
XUMHUYECKHE CBOHCTBA. OKCHABI CEPhl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnota, ¢U3AYECKHE W XUMHUYECKHE CBOicTBAa (00mue Kak
MPEACTaBUTENA Kjlacca KHCIOT MW crenududeckue). XUMHUUYECKAC PEaKIInH,
JeXKaIUe B OCHOBE MPOMBINUICHHOTO CHoco0a TMOMydYeHUS CEPHOW KHCIOTHI.
[Tpumenenne ceproit kucmoThl. CoM CEPHON KUCIIOTHI, KAUECTBEHHAS PEAKITUs Ha



cyabdar-non. Haxoxnenune cepbl W €€ COCIMHCHHWHA B TPUPOJC. XUMHUYECKOE
3arps3HCHUE OKPYKAIONMICH Cpeabl COCNUHEHWUAMH Cephl (KUCIOTHBIE MO,
3arpsAi3HCHHUE BO3/AyXa M BOJIOEMOB), CITOCOOBI €T0 TIPEIOTBPAIICHHS,

OOmas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEPHBIE CTCTICHH OKUCIACHWA. A30T, PacpOCTPAHCHHUE B TIPUPOJE,
(rzudeckre U XUMHUECKHe CBoMcTBa. KpyroBopoT asora B mpupoe. AMMHUAK, €ro
(pmzuUecKre 1 XUMUIECKAE CBOMCTBA, TOJTydeHre u ipuMeHeHne. Cojin aMMOHUSA,
X (PU3MUECKHUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakmms Ha
HOHBI aMMOHUS. A30THas KHCIIOTa, €€ TOJydeHHe, (PM3MUCCKHUE W XUMHUYCCKHE
cBoiicTBa (00ImME Kak TMPEACTABUTENS KJacca KHUCIOT W CHEIU(UIECKHUE).
Hcmonp3oBanne HUTPATOB H COJICH aMMOHHS B KA4eCTBE MWHEPATHHBIX
ynoOpennii. XUMHUYECKOE 3arpsA3HCHUE OKPYIKAIOMICH CPe/ibl COSTMHCHUSIMH a30Ta
(KUCIIOTHBIE JOXAW, 3arpsA3HCHHE BO3ayxa, MOUYBHl W BOA0EMOB). docdop,
aygtoTpontHeie Moaudukammu Qocdopa, PU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcun pocdopa (V) u dhocdopras kucnora, pusnieckne 1 XMMAUECKHE CBOWCTBA,
nonyuerne. cnonp3zoBanne GocdaroB B kauecTBe MUHEPATHHBIX YA0OPSHUIA.

OO6mas xapakrtepuctuka eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB,  XapaKTepHBIE  CTETICHW  OKWCJICHUWS.  YTJEPOJA,  aUIOTPOITHBIC
MOAW(UKAIIMKA, PACHPOCTPAHCHUE B MpHUPOAC, (PHU3MUECKHE W XAMHUYCCKHE
cBoiicTBa. Ancop6iua. Kpyrosopot yriepoaa B npupojae. OKCHABI yTiiepoaa, ux
(uzuueckne W XUMWYECKHE CBOWCTBA, JCHCTBHE HA JKWBBIC OPTaHU3MBI,
MOJIYUCHUE W TPUMEHEHUE. DKOJIOTHYECKHAE MPOOJIEMBI, CBSI3aHHBIE C OKCHAOM
yraepona (IV), rumotesa rmo0anbHOTO TOTEIJICHUS KIMMaTa, MAPHUKOBBIA
adekr. YronpHas KucaoTa B €€ ColM, uX (PU3MUCCKUE W XUMHUCCKHUE CBOMCTBA,
MoJIyuieHHEe W TpuMeHeHwe. KauecTBeHHas peaknus Ha KapOOHAT-HOHHBI.
Hcnonp3oBanre kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIITUICHHOCTH W CETHCKOM
XO3SUCTBE.

[lepBoHauambHBIE TOHATHA 00 OPTAaHUYECKHAX BEIIECTBAX KaK O COSAMHEHUIX
yraepoaa (MeTaH, 3TaH, STUJICH, alleTHJICH, STAHOJI, TJINIICPHH, YKCYCHAs KUCIO0TA).
[IpupogHbie WCTOYHWUKHA YTJICBOJOPOAOB (yroib, TPHPOAHBINA Ta3, HePTh),
MPOAYKTHl WX TepepaboTku (OCH3WH), WX POJb B OBITY W MPOMBINUICHHOCTH.
[TonsiTie 0 OGMONMOTHUECKH BAXKHBIX BEIIECTBAX: JKMUPaX, OeNkax, yriieBogax — v uX
poili B OKM3HW dUeJOBeKa. MarepuaabHOE ©IWHCTBO OPTaHWYECKUX U
HEOPTaHUYECKUX COCTUHEHUH.

Kpemawmii, ero ¢musmdeckne W XUMHUECKHE CBOWCTBA, TMOJIydYeHUE U
npuMmeHenne. CoeauHeHus KpemHus B mnpupojae. OOmme mnpeacraBieHus o0
okcuae kpemuaus (IV) m kpemumeBor kucimote. CUIMKATH, WX MCIOJIB30BAHNUE B
OBITY, B TIPOMBIIIUICHHOCTH. BaKHEHIINE CTPOUTEIHHBIC MaTEpHAJIbl. KepaMUKa,



CTEKJIO, IIEMEHT, O€TOH, Xkene300eToH. [IpobdaeMbl G€30MacHOr0 MCMOJIb30BAHUA
CTPOUTEJIbHBIX MATEPUAJTIOB B MTOBCEAHEBHOMN KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHEe 00pa3loB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAUECTBEHHbBIX PEAKIMN HAa XJIOPUA-UOHBI U HAOMIOACHUE MTPU3HAKOB
WX TPOTEKAHWS, OMBITH, OTpaKalomme (U3NUECKHE W XWMHUYECKHE CBOMCTBA
TaJIOTCHOB W WX COCAWHEHWH (BO3MOXHO HCIOJIb30BAHUE BHICOMATEPHUATIOB),
O3HAKOMJICHHE C oOpa3mamMu XJIOpHAOB (TAJOTCHUAOB), O3HAKOMIICHHE C
oOpaslaMu  cepbl W €€  COCOUHEHWUAMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUICOMATEPHUAJIOB), HAOMOACHHUE TIpoIiecca OOyTIMBaHUSA caxapa MO JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW  KHUCJIOTBI, W3YYECHUE XUMHYECKUX CBOWCTB
pa30aBIECHHON CEPHOM KHUCIIOTHI, MPOBEACHNE KAUECTBEHHON PEaKiy Ha Cyibgar-
WOH W HAOMIONCHWE TPU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (DU3MUECCKUMU
cBoiicTBamMu azora, ¢dochopa W WX COCIUHECHWH (BO3MOXHO HCIIOIH30BAHUE
BUICOMATEPHAJIOB), 0Opa3mamMu a30THBIX U (HOochHOPHBIX yAOOPEHMI, MOIyUCHHE,
coOMpaHue, paclo3HABAaHWE U W3YUYCHUE CBOWCTB aMMHaKa, MPOBEICHUE
KAueCTBCHHBIX PEAKIMH HA MOH aMMOHHSA U (pocdar-noH W M3yueHre MPU3HAKOB
UX MPOTEKAHHUA, B3AUMOJIEUCTBUE KOHLIEHTPUPOBAHHONW a30THOM KUCIJIOTBI C MEBIO
(BO3MOHO UCIOIb30BaHUE BUICOMATEPHAJIOB ), U3YUYEHUE Mojenei
KPHUCTAJUTMUSCKUX PEMETOK anMaza, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIECCOM  acOPOIUM  PACTBOPEHHBIX BEIIESCTB AKTUBHPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJIyuyEeHUE, COOMpaHUE, PacClO3HABAHUE U WU3YUCHHUE
CBOMCTB YIJICKUCJIOTO Ta3a, MPOBEACHUE KAUECTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl W HW3YYE€HHE TNPU3HAKOB WX MPOTEKAHUA, O3HAKOMJICHHE C
MPOAYKIIMEH CHUIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a1a4 1no TeMe «BaxxkHeue HeMeTalIbl U KX COSTUHEHUSD .

MeTaibl 1 UX COeTUHEHUS

OO0mas xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH
ux nojioxkeHus B llepmommueckoit cucreme xumudeckux saemeHtos . U.
MenpaeneeBa u ctpoeHuss aTroMoB. CTpoeHHe MeTauioB. MeTajuimueckas CBSI3b U
METALIMYECKAsT ~ KPUCTAUTMUECKAass  pelIETKA.  DJEKTPOXUMHUYECKUH P
HanpsoKeHU MetaioB. Ousnueckue U XMMHUUYECKUE CBOMCTBA MeTauioB. OO1ue
crocoObl TMOJIyuyeHUs MeTaioB. [loHATHE O KOPpPO3WHM METAJJIOB, OCHOBHBIC
crocoObl 3amuThl X OT Kopposuu. CruiaBel (CTajgb, YYTyH, AIOPATIOMUHHM,
OpOH3a) ¥ X TPUMEHEHUE B OBITY W MPOMBIIIIJIEHHOCTH.

[[lenounbie mMeTambl: noyioxkenue B [leproanueckoil cUCTEME XUMUYECKHUX
snemenToB J[. 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXKIACHUE B MPUPO/IE.
dusnyeckne W XUMHUCCKUE CBOMCTBA (HA mpuMepe HaTpus W Kamws). OKCUIB U



TUAPOKCUIBl HaTpus W Kauus. [IpUuMeHeHHe I[IEeJIOYHBIX METAIOB U HX
COEIMHEHUH.

[MlenouHo3eMeNnbHbBIE METAJUIBI MAarHuii W KaJblUH: TIOJIOKEHUE B
[Tepunoanueckoit cucteme xuMmudeckux 3iemeHtoB J[. Y. Menneneesa, ctpoeHune
WX aTOMOB, HAXOKJIEHHUE B Tpupoie. OU3NYECKHe U XUMUUECKHE CBONCTBA MarHus
W Kajblusa. BakHeWmme CcoenMHEHHsI KajabItusd (OKCH, THUIPOKCHA, COJIH).
XKécTrocTh BOJBI 1 CIOCOOBI €€ YCTPAHECHUA.

AmoMuHUN: nojioxkeHue B [leproanueckoil cucreMe XUMUYECKUX SJIEMEHTOB
. Y. MenneneeBa, CTpOCHUE aroMa, HaxOKAeHWUE B npupoac. Ousnueckue u
XUMHUYECKUE CBOMCTBA aFOMUHUA. AM(OTEpHBIC CBOWCTBA OKCHIA W THAPOKCHIA
AITFOMUHMUSL.

Keneso: nonoxenue B [leproandeckoi CHCTEME XUMHYECKUX AIIEMEHTOB [l
HN. Menneneesa, CTpoOE€HHE arToMa, HAXOXKACHWE B mnpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA xkenme3a. OKCHIBI, THAPOKCHIBI U cojtu xene3a (1) u sxenesa
(IIT), mx cocraB, CBOMCTBA U MOJyUEHHUE.

Xumuueckuii ykcnepumenm:

O3HAaKOMJICHHE C oOOpasllaMh METAIOB W CIUIABOB, WX (PU3HUECKAMH
CBOWCTBAMH, HW3YUYEHHE  PpE3YJIbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOMKHO
UCTIOJb30BAaHUE BUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOACWHCTBHA OKCHIA
KaJIbIIUA W HATpPUs C BOJOW (BO3MOXKHO WCIIOJIB30BAHUE BHJICOMATEPHUAIIOB),
MCCJIE0BAHAE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHMS KEIe3a B KHUCIOPOAE
(BOBMOXHO  WCIIOJIb30BAHWE  BHJACOMATCPHANIOB), TMPHU3HAKOB  MPOTEKAHUS
KQUEeCTBEHHbBIX PEAKIMi HA MOHBI: MArHWs, KajblUs, AJIIOMUHUA, [IMHKA, JKeJie3a
(I) u »xenesza (III), menu (II), HabmOaEHNE U OTHMCAHUE MPOLIECCOB OKPAIIUBAHUS
IAMEHH HWOHAMHM HATpWsl, Kaius ¥ KajabIusd (BO3MOXHO WCIOJb30BaHUE
BUICOMATEPHUAJIOB), UCCIICIOBAaHNE aM(POTEPHBIX CBONCTB THAPOKCHIA ATFOMHUHUAS
Y TUJPOKCU/IA LIMHKA, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a7a4 1o TeMe «BakHeine
METAJLIbL U UX COSTUHEHUSY .

XuMHs B OKPYKAKOIIas cpeaa

BemecrBa m Marepuansl B MOBCEIHEBHOW JKM3HHM 4YeNOBeKa. be3omacHoe
WCIOIb30BAaHUE BEIIECTB M XUMHUUECKUX peakuuii B ObiTy. [lepBas momoiib npu
XUMUUYECKUX 0KOTaX U OTPaBJICHUSIX.

XVAMHAYECKOE 3arpsA3HCHHUE OKPYKAIOMICH cpeasl (MpeaesibHas JOMyCTAMas
KOHIIeHTpaus Beliects, aanee — [1JIK). Ponb xuMun B pemieHun 3KOI0THUECKUX
mpooJIeM.

Xumuueckuii JKcnepumenm:

u3ydeHrne o0pa3loB MATEPUAIOB (CTEKIJIO, CIUIaBbl METAJUIOB, MOJUMEPHBIE
MaTepPHaITHI ).

Medxcnpeomemnmusie ceasu



Peanmuzanuss MEXIPEAMETHBIX CBSI3eM MPU HM3YyUYCHHH XHUMHH B 9 Kjacce
OCYIIECTBJIACTCS depe3 MCMONIb30BaHUE Kak OOIMWX €CTeCTBEHHO-HAYYHBIX
MOHATHHI, TaK W MOHATHH, SBJISIOIIUXCS CHCTEMHBIMH JJIS OTAC/IBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OO0I11Ke eCcTeCTBEHHO-HAYYHbIC IMOHATHS: HAy4yHBIM (PaKT, rumores3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KIacCHU(UKALKI, MEePUOAHNUHOCTh, HAOIOACHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHE, MOJECIb, SBJICHHE, ITapHUKOBBII
3 deKT, TEXHOIOT U, MATCPHATIBI.

®dusnka: MarTepHs, aTOM, DSJCKTPOH, IPOTOH, HEWTPOH, WMOH, HYKJIHJ,
W30TOMbI, PaJHOAKTHBHOCTh, MOJIEKYJIA, SJICKTPUUECKUN 3apsija, MPOBOIHUKH,
MOJTYTPOBOTHUKH,  JUAJICKTPHKH, (POTORIEMEHT, BEINECTBO, TEII0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, pacTBOP, PaCTBOPUMOCTD, KPUCTAJUTHYSCKAS
peIIéTKa, CIUIaBbl, (PU3MUYECKHE BEJIMYMHBI, CAMHHUIBI W3MEPEHHS, KOCMHUCCKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/16I, COJHIIE.

buonorus: ¢orocunTes, Awbixanue, Ouocdepa, SKOCHCTEMa, MHHEPAIbHBIC
yI00PEHHSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/IbHBIC BEIICCTRA.

I'eorpadms: armocdepa, rtuapocdepa, MHUHEpadbl, TOPHBIC ITOPOJIHI,
OJIE3HbIE MCKOIMAaeMbIe, TOIJIUBO, BOJAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3YIbTATHl OCBOCHHMS MPOrPaMMbl OCHOBHOTO  OOIIErO
00pa3oBaHuA JOCTUTAIOTCA B XO0JA€¢ OOyUYEeHUS XUMHUU B €AUHCTBE Y4YeOHOU H
BOCIIUTATEJIbHON JIEATEIbHOCTA B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMA M JAYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU, MPUHATHIMH B
o0llleCTBE TMpaBWJIAMM WM HOPMAMHU TMOBEACHUS M CIOCOOCTBYIOT MpoLEccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLUATU3AIMN O0YUAIOIIMXCS.

JIn4HOCTHBIE ~ PE3yJibTaThl  OTPAXAOT  TOTOBHOCTH  OOy4YarolUXcA
PYKOBOJCTBOBATbCA CHCTEMOM MO3UTHUBHBIX I[IEHHOCTHBIX OPUEHTALUA W
pacUIMPEHUE ONbITA ACATENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTproTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOIIEHUA K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY
U HAYYHOMY HACJEIUIO, TIOHUMAHWUA 3HAUCHUS XUMHUUYECKOW HAyKH B JKU3HH
COBPEMEHHOTO OOIIECTBA, CIMIOCOOHOCTH BJIAJICTh JTOCTOBEPHON HMH(QpOpPMAIHCH O
MEPEOBBIX JTOCTHUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHbIX 3HAHUSIX 00 YCTPOHUCTBE MUpa U OOIIIECTBA;

2) rpa:kIaHCKOro BOCIIUTAHMS:

MPEACTABJCHUS O COLMAJbHBIX HOPMAax M TMPaBUJIAX MEXKIMUYHOCTHBIX
OTHOILICHUHA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMMETEHTHOCTU B OOIIECTBEHHO
MOJIC3HON,  Yy4eOHOMCCIEAOBATEIbCKOMW,  TBOPUECKOM W JAPYrUxX  BUJAX
JNEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM MAEATENbHOCTH MPH
BBITIOJIHCHUM YYEOHBIX, MO3HABATENIbHBIX 3aJa4, BBIMOJHEHUU XUMHUYECKUX
AKCHEPUMEHTOB, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOTNIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCE 3TOW YyUeOHOW JEATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEJACHUE M TOCTYNKHA CBOMX TOBApUIIEH C TMO3MUIMHU
HPABCTBEHHBIX W MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCJEACTBUIA MOCTYNKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHUS

MHUPOBO33PEHUYECKHUE TMPEJICTABJICHUS O BEIIECTBE M XUMHUUECKON peaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTABJIAIOIIME
OCHOBY JJ11 NMOHMMAHUS CYIIIHOCTA HAYYHOH KapTWUHBI MHpA, MPEACTaBJICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUA NPHUPOJbI, B3aMMOCBA3AX YEJOBEKA C
MPUPOJTHON CPENOHU, O POJIM XUMHUM B TTIO3HAHUM STUX 3aKOHOMEPHOCTEH,

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIC HA TOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBIE IJid OOBACHEHUS HAOMIOAAEMBIX MPOLECCOB U SBJICHUM,
MO3HABATEILHON, WH(POPMAITMOHHOW W YUTATEIIBCKOW KYJIBTYPBHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHONH padoOThl C Y4YE€OHbBIMHU TEKCTaMH, CIPaBOYHOM



JUTEPATYPON, JOCTYIMHBIMH TEXHWYCCKUMH CPEACTBAMHU  HMH(POPMAIMOHHBIX
TEXHOJIOTHH,

WHTEpEC K OOYUEHMIO M TIO3HAHWIO, JI0O003HATENHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K camM0OOpa3OBaHUIO, TMPOCKTHOW M HUCCIAEA0BATEIbCKOM
NEATEIbHOCTH, K OCO3HAHHOMY BbIOOpPY HAMpPABJICHHOCTH M YPOBHS OOYYEHHUA B
JTATTbHEUIIIEM

4) popmMupoBaHuS KYJIbTYPbI 310POBbS;

OCO3HAHWE [IEHHOCTH JKU3HW, OTBETCTBEHHOTO OTHOIIEHUA K CBOEMY
310POBBIO, YCTAHOBKHM Ha 3/I0POBBIA 00pa3 >KU3HW, OCO3HAHUE TMOCJECACTBUH W
HEMPUATHE BPETHBIX MPUBBIUCK (YMOTPEOIICHHS alIKOT OIS, HAPKOTHUKOB, KYPEHHSI),
HEOOXOJUMOCTA COONIOJICHUA TMpaBw O€30MacHOCTH MOpH  OOpallleHUH C
XUMUUYECKUMU BEIIECTBAMU B OBITY U PEATTLHOMN KU3HU,

S) TpyaoBoro BocnuraHusi:

WHTEPEC K MPAKTHUCCKOMY M3yUeHHUIO IpodeccHii U Tpyaa pa3TudHoro poja,
YBOKCHHE K TPYAy M pe3yjbTaTaM TPYAOBOM NEATEIBLHOCTH, B TOM YHUCJE Ha
OCHOBE TNPUMEHEHHS TPEAMETHBIX 3HAHWA MO XUMHUHU, OCO3HAHHBIA BBHIOOP
WHJMBUAYAJbHOW TPACKTOPUHU MPOJIOJKEHUSA 00pa30BaHUA ¢ YUETOM JIMUHOCTHBIX
WHTEPECOB U CIMOCOOHOCTH K XUMHUH, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHenHONW mpodeCcCHOHATbHOW ACATEIBHOCTH W PA3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH AN THPOBATHCA B TPO(ECCHOHATBHOM Cpee;

6) 3K0J10ru4ecKoro BOCIIUTAHMSI:

AKOJIOTUUYECKH 1eJIeCO00pa3HOE€ OTHOIICHHE K MPUPOJAE KaK HCTOUHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IIEHHOCTH 3/I0POBOTO U
O0e3onacHoro oOpa3a JKW3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bM3UYECKOMY M TICHXHUYCCKOMY 3J0POBBIO, OCO3HAHHE IICHHOCTH COOJIIOICHHS
MpaBuJl 0E€30MACHOTO MOBECHUA MPU PabOTE C BELIECTBAMHU, a TAKIKE B CUTYaIUsAX,
YTPOXKAIOIINUX 30POBBIO U KU3HH JIIOCH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJYyYaeMble MPU U3YYEHUU XUMHUH, IJIA
pellIeHns 3a4a4, CBA3AHHBIX C OKPYIKAIOLIEH MPUPOIHON CPENOH, T MOBBILIECHUSA
VPOBHSl ~ DKOJOTMUYECKOW  KYJbTYPbI, OCO3HaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMUECKUX MpoOieM W MyTeld WX PEIICHHS MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUUECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOM NMPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX Pe3yJIbTATOB BBIACIAIOT 3HAUUMbIC I
dopMupoBaHUA MHUPOBO33PECHHS OOIEHAYUHbIE TOHATHS (3aKOH, TEOpHS,
MPUHIINT, TATIOTE3a, (PaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT W JPYTOE. ), KOTOPHIE
UCIOIb3YIOTCS B €CTECTBECHHO-HAYUHBIX YUYEOHBIX MpeaMeTaX W TO3BOJISIOT Ha
OCHOBE 3HAHWH M3 HTUX MPeAMETOB (POPMHPOBATH MPEACTABICHUE O TEIIOCTHOM



HAyYHOW KapTHUHE MHpPA, U YHUBEPCAIbHbIC yueOHbIC NEeHCTBHS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOpPBhIE oObOecreunBaroT (HhOPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIIPHOMY ILUIAHUPOBAHHIO M OCYIICCTBICHHIO YUeOHOM
JEATCITEHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHBIE YUeOHbIE TeiCTBUSA

baszoBble Jjornyeckue aeicTBUA:

YMEHHS WCIIOJIb30BaTh NPHEMBI JIOTHYSCKOTO MBIIIICHAS IIPH OCBOCHHH
3HAHWIA. PACKPBHIBATH CMBIC]T XUMWYECKHX TOHATHN (BBIACISATH WX XapaKTEPHBIC
MPU3HAKK, YCTAHABJIMBATH B3aWMOCBSI3b C JIPYTUMH TOHATHAMH), WCTIOIb30BATh
MOHATHSA JUIs1 OOBACHCHHS OTJACIBHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHHS U
KPUTCPUH JUIS KIacCH(UKAIMH XUMHUCCKHX BEIISCTB W XUMHUUYCCKHUX PEaKIIHM,
YCTaHABJIMBATh NPHYHHHO-CIICICTBCHHBIC CBS3H MEXKIy OOBCKTAMH H3YUCHUS,
CTPOUTH JIOTUUECKHUE PACCy ICHUS (MHIYKTHBHBIC, ACIYKTUBHBIC, TTO aHAJIOTHH),
JIeIaTh BEIBOBI M 3aKIIOUCHHS,

YyMEHHE TPUMEHATh B TIPOIECCE TO3HAHWA TOHATHS (MPEAMETHBIC |
METaIpPeAMETHBIE), CHMBOJIMUCCKHIE (3HAKOBBIC) MOJICITH, UCTIOJIb3YEMbIC B XUMUH,
peoOPa30BBIBATH MIUPOKO MPUMEHSIEMbIC B XUMHH MOJCIBHBIC MPEICTABIICHUS —
XUMUYECKUH 3HAK (CUMBOJI JIEMEHTa), XuMuueckas ¢GopMylia W ypaBHEHHE
XUMHWYECKOM PEaKIUK — MPH PEIICHUH yu4eOHO-ITO3HABATEIbHBIX 33/1a4, ¢ yIETOM
ATHUX MOJICIBHBIX TPEACTABICHHH BBIABJIATH M XapPaKTEPHU30BaTh CYIICCTBESHHBIC
MIPHU3HAKKA U3Y4aeMbBIX OOBEKTOB — XMMHUYCCKHX BEIICCTB M XUMHUCCKUX PEAKITHH,
BBEISBIIATL  OOIMWE  3aKOHOMEPHOCTH, TNPHYMHHO-CIICACTBCHHBIC CBSI3HM H
MIPOTHBOPEUHMS B N3yUaeMbIX ITPOIECCaX U SBJICHUSIX.

ba3oBble uccienoBaTeIbCKHe TeHCTBHS

YMEHHE HCIIOJIb30BaTh IMOCTABJIICHHBIC BOIPOCHI B KAueCTBE HMHCTPYMCHTA
MMO3HAHMUS, a TaKke B KAadeCTBE OCHOBHI I (POPMHPOBAHHS THIOTE3BI IIO
ITPOBEPKE MPABMIILHOCTH BBHICKA3bIBACMBIX CY KICHHI,

MPHOOPETCHHE OIBITA 110 IUIAHUPOBAHHUIO, OPTraHW3alMH M TMPOBEICHUIO
YUCHHUECKHX JKCIIEPUMEHTOB, YyMEHHE HAOMOmaTh 3a XOJOM TIpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (GopMynHpoBaTh 0OOOIICHUS H
BBIBOJIBI TI0 Pe3yJIbTaTaM IMPOBEAEHHOTO OMBITA, MUCCIICIOBAHMS, COCTABIIATh OTUET
0 MpoJEIaHHOM padoTe.

PaboTa ¢ undpopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HHTCPIPETAPOBATh HH(POPMAITHIO
Pas3IMYHBIX BUI0B B ()OPM IPEACTABICHUS, IMOIYy4aeMYIO U3 Pa3HbIX MCTOUYHHKOB
(HaygHO-TIOMyJIApHAsA JUTeparypa XUMHUYECKOTO COJCPXKAHHUSA, CHPABOYHBIC
nocoOus, pecypcsl HMHTepHETa), KPUTHUECKH OICHUBATH MPOTHBOPEUHMBYIO W
HEJIOCTOBEPHYIO HH(pOPMAIIHIO;



YMEHHUE MPUMEHATHh PA3JIMYHbIE METOJAbI M 3aMPOChl MPHU MOKUCKE U O0TOOpE
uHOPMAITM W COOTBETCTBYIONTNX JAHHBIX, HEOOXOMAMMBIX JUISI BBITIOJHEHUS
yueOHBIX M MO3HABATEJILHBIX 33/1a4 ONPEACIEHHOTO TUIA, MPUOOPETEHUE OMbITA B
0o0JacTH  MCTOJIb30BaHMS  MH(MOPMANMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOH aKTUBHOTO UCIOIb30BAHUA PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMABHYIO (hopMy TIpeAcTaBlicHUs WHPOPMAITHH |
WUTIOCTPUPOBATh PEIIAEMbIE 3a7aud  HECJIOXKHBIMU CXEMaMH, JWarpaMMamu,
apyrumu hopMamu rpaduKe U UX KOMOWHAITUSAMH,

YMEHHE WCHOJIb30BaTh MW aHAJM3UPOBATh B Mpolecce YyueOHOW H
HCCIIe0OBATEILCKON JCATEIBHOCTH WH(OPMAITHIO O BIMSHUU TPOMBIIICHHOCTH,
CEIbCKOrO0 XO3SIMCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYXKAIOIICH MPUPOAHOM
Cpenbl.

KoMMyHUKATHBHbIE YHHUBEPCAJIbHbIE YYe0OHbIe AelCTBHS:

YMEHHUS 3a/1aBaTh BOMPOCH (B XOJe auayiora W (Wiad) JHCKYCCHH) TIO
CymecTBy  oOcyxkmaeMod  Tembl, (OpMyIHpOBaTH CBOM  TPEIIOKCHUS
OTHOCHUTEJIBHO BBIMOJIHCHHS TTPEAJIOKEHHOHN 3a/1a4H;

YMEHUS  MOPEACTABJIATh  TMOJYYEHHBIE  PE3YJbTaThl  MO3HABATEJILHOM
JNEATCIbHOCTA B YCTHBIX M MHUCbMEHHBIX TEKCTax; JAeJiaTh MPE3EHTALUIO
PE3YJIbTATOB BHITIOJTHEHUS XWMHUYECKOTO JKCIEpUMeHTa (J1abopaTopHOTO OTBITA,
JabopaTopHOM pabOTHI IO UCCAEAOBAHUIO CBOHCTB BEIIECTB, YAeOHOTO TPOEKTA);

YMEHUS y4e€OHOrO0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOW W KCCJICAOBATE/IbCKOW  JICATENIBHOCTH  TPU  PEIICHUU
BO3HUKAIOIIUX MPOOJEM Ha OCHOBE Yu€Ta OOIIMX HHTEPECOB M COrJACOBAHMS
no3uiuii (00CyXkaeHus,, OOMEH MHEHUAMH, «MO3TOBBIC MITYPMBIY, KOOPAWHAIIAS
COBMECTHBIX JICMCTBUW, ONPEACIICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBHITIOJTHEHHOH pabOTHI U APYTHE).

PeryasiTUBHBIE YHUBEPCAJIbLHbIE yUeOHbIE 1elicTBUS:

YMEHHUE CaMOCTOSTEIBHO ONPEACNATh LEAU JEATCIbHOCTH, IUIAHWPOBATb,
OCYIIECTBJISITh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO
NEATENBHOCTD, BEIOMpATh Hanbosee 3(hPeKTuBHBIE CIOCOOBI PEIIeHN YUeOHBIX 1
MO3HABATEIBHBIX 33J1a4, CaAMOCTOATEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
NPEMJIOKEHHBIM  aJITOPUTM  JIEUCTBUUA TIPA  BBINIOJIHEHUM 3aJaHUA € YUETOM
MOJIYYEHHS HOBBIX 3HAHUH 00 HM3ydaeMbiX OOBEKTaX — BEIIECTBAX W PEAKLHUAX,
OLICHUBAaTh COOTBETCTBHUE IMOJYUCHHOrO PE3YJIbTaTa 3asBJICHHOW IIEJIH, YMEHUE
UCIIOIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, MPEAJIaracMbl€ B YCJIOBUU 3aJaHUH.

INPEJIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX PpE3YJbTAaTOB IO OCBOEHUIO 00S3aTEIbHOTO
CoJepKaHMs, YCTAHOBJICHHOTO JaHHOUW enepanbHOi paboueid mporpamMmoi,
BBIJICJISIIOT. OCBOEHHBIE OOYUYalOIIMMUCA HAyUHbIC 3HAHWS, YMEHUA U CIOCOOBI



JNCHUCTBHM, cHenmu(pUUSCKHe JUIS MNPESAMETHOM o0jmacTh «XUMHSI», BHIBI
JNEATCIbHOCTH 1O  TOJIYYEHHUIO  HOBOTO  3HAHUA, €ro  MHTEpHpeTalui,
npeoOPa30BAHUIO U TPUMEHECHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYalIHIX.

K koHity oOyueHus B 8 kjacce npeIMeTHbIC Pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTPaXkaTh C(hPOPMUPOBAHHOCTH y OOYUAIOMAXCS YMEHUH:

e PACKpPBIBAThb CMBIC] OCHOBHBIX XMMHWYECKHX MOHATHNA: aTOM, MOJEKYJa,
XUMHYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS ¥ HEOTHOPOAHAS ), BAJICHTHOCTh, OTHOCHTEIIbHAS aTOMHAs 1
MOJIEKYJISIPHAsA Macca, KOJMYECTBO BEIIECCTBA, MOJIb, MOJIAPHAs Macca,
MaccoBast 051 XUMHUUYECKOTO 3JIEMEHTA B COCAMHEHUH, MOJIAPHBIA 00BEM,
OKCHJ, KHCJIOTA, OCHOBAHHE, COJIb, SJICKTPOOTPULATEIBHOCTh, CTEMECHB
OKHCJICHHS, XUMWYECKas peakius, KiIacCuUKaIMsa pPEaKIui: peakiuu
COCAMHEHUA, PEAKIMU PA3JIOKEHUA, PEAKIMU 3aMENICHUA, PpeaKIuu
oOMeHa, PK30- ¥ SHIOTCPMHUUYECKHAE PEAKIINH, TETUIOBON ((EKT peakinu,
AP0 aToMa, 3JEKTPOHHBIM CJIOll aToma, aToMHas OpOUTajdb, PaaUYC
aToMa, XMMHUYECKasd CBs3b, MOJIIPHAS M HEMOJISIPHAS KOBAJICHTHAS CBSA3b,
WOHHAA CBA3b, MOH, KaTHMOH, aHWOH, PacTBOpP, MAaccoBasd JAOJs BEIIECTBA
(pOTICHTHAS KOHIIEHTPAITNs ) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATUH W
MIPUMEHATH ATH TTOHATHUA MPH OMMCAHUM BEIIECTB U MX MPEBPaICHHI;

e HWCIMONH30BATh XWMHUUYECKYIO CHMBOJIMKY JUISI COCTaBJICHHS (HOpMYJ
BEIIECCTB U YPABHEHUN XUMHUUYECKUX PEAKIIUH,

e OMNpEIEATh BAJCHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKUCJIEHHWS  SJIEMEHTOB B OMHApPHBIX  COCAMHEHUSX,
MPUHAMJICKHOCTh BELIECTB K ONPEACIEHHOMY KIJIACCy COCIMHEHWH TIO
dbopMmynam, BHUA XUMHYECKOW CBs3M (KOBaJ€HTHAs W WOHHAs) B
HEOPraHUYECKUX COCANHEHUAX,

e packpeiBaTh cmbich Ilepuoanueckoro 3akona J[. M. MeHnaeneena:
JEMOHCTPUPOBATh MOHUMAHWE MNEPUOJUYECCKON 3aBUCHUMOCTH CBOMCTB
XUMUUYECKUX AJIEMEHTOB OT WX moJjioxkeHusa B [lepuoaumueckoi cucreme,
3aKOHOB COXPAHCHMS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHUS, 3aKOHA ABOTapo;

e ONHUCHIBATH M XapakTepuizoBaTh TabmuuHyto ¢opmy lleproguyeckoit
CUCTEMbl XUMHUUECKUX OJJIEMEHTOB: pa3juyarh MOHATHA «TJIaBHAs
noarpynma (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», Maneie u
OOJIbIINE MEPHUOJIbI, COOTHOCUTh OO0O3HAUYEHHUA, KOTOPHIE HMMEIOTCS B
tabmuie «llepumoamueckas cucremMa XuMHUUYecKWx »snementoB J[. H.
MenaeneeBa» ¢ 4YHUCJIOBBIMM XApPAaKTEPUCTHUKAMHM CTPOEHUA aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsija Anpa, 00IIee YUCiIo SJIEKTPOHOB
U pacTpeIeiieHUE UX 0 JICKTPOHHBIM CJIOSIM);

KJTacCH(PpUIMPOBATh XUMHUUYECKHAC DJIEMEHTHI, HEOPTaHUICCKUE BEINECTBA,
XUMHUYECKHE peaknuu (10 YWCIy W COCTaBy YYACTBYIOIIUX B PEAKIIHH
BEIECTB, TIO TETIOBOMY d(PdekTy);

XapaKTepHu30BaTh (OMHUCHIBATH) OOIMHME XMMHUYCCKHUE CBOWCTBA BEIICCTB
PA3TUYHBIX KJIACCOB, TIOATBEPKAasl OMUCAHUE PUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUAM,

MPOTHO3UPOBATH CBOKWCTBA BEIIESCTB B 3aBUCHUMOCTH OT WX KaUE€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTCKAHUS XUMHYECKUX TIPEBpAIICHUN B
PaA3TUYHBIX YCITOBUSAX;

BBIUHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO ¥ MOJISIPHYIO ~ MacChl
BCIIIECTB, MAaCCOBYIO JIOJIO XHUMHUECKOTO »JJIEeMEHTa 10 (dopmyre
COCJMHEHHUA, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPABHEHUIO XUMHUUYECKON PEAKITHH,

MPUMEHATH OCHOBHBIC OTIEPAIlMH MBICIMTEIIEHON AEATEIHHOCTH — aHAJN3
W CHHTE3, CpaBHCHHE, 00OOINCHUE, CHCTEeMaTH3aIlhio, KJIacCH(OHKAIIHIO,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBA3EH — JUISI W3YUCHWUA CBOWCTB
BCIIECTB M XWMHYECKUX PEAKIHK, €CTCCTBEHHO-HAYUYHBIC METOIbI
MO3HAHWA — HAOMIOACHUE, W3MEPCHHUE, MOJCIMUPOBAHUE, AKCIECPUMEHT
(peabHBIN 1 MBICJICHHBIN );

CJICAOBATh  MPAaBWAM  TIOJIb30BAHUS ~ XMMHUYECKOM  MOCYJIOU H
Ja0opaTOpHBIM O0OpPYJOBAHWEM, a TaKkKe IMpaBWaM OOpalleHus ¢
BCIIECTBAMA B COOTBETCTBUM C WHCTPYKIMAMH TIO BBITOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TONYYCHUIO W COOMPaHHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOAA W KHCIOPOJA), TMPUTOTOBICHHUIO
PACTBOPOB C OMPEACIEHHON MAaCCOBOM NOJEW PACTBOPEHHOTO BEIIECTBA,
MIAHUPOBATh W TPOBOAUTH  XUMHYECKHE  HKCIIEPUMEHTHI  TO
pPacmo3HaBaHUIO PACTBOPOB IMEJIOUCH M KUCJIOT ¢ TTIOMOIIBIO HHIUKATOPOB
(makmyc, perondTanenH, METUIOPAHK U APYTHE).

K koHity oOyueHus B 9 kjacce npeIMeTHbIC PE3yJibTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOIAXCS YMEHUH:

PaCKpBIBATh CMBICJI OCHOBHBIX XWUMWUYECKHX MOHATHW. XUMHYECKUHU
AJIEMEHT, aTOM, MOJEKYJA, WOH, KaTHOH, AaHWOH, NPOCTOE BELIECTBO,
CJIO’KHOE€ BEIECTBO, BAaJ€HTHOCTB, JJEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHCJICHHS, XUMHUYECKasA PEaKINs, XUMUIECKas CBsA3b, TEIUIOBOH 3(dekT
peaKiuu, MOJb,  MOJISIpHBIA  O0BEM,  PaAcTBOP,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJICKTPOJIMTHYECKAA IHUCCOLMALHNS, PEAKIUU WOHHOIO
oOM€Ha, KaTaJu3arop, XWMHUYECKOE paBHOBECHE, OOpaTUMbie U



HEOOpaTUMbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb, OKHUCICHUE W  BOCCTAHOBJICHHUE,
aygtoTponusi, aM(pOTePHOCTh, XUMHUYECKasT CBsA3bh (KOBAJCHTHAS, MOHHAsA,
METAJUTMYECKast), KpHUCTA/UTMYECKas pPeméTka, KOpPpO3Wsd METALIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOHW PpEaKUHUH, MPEACTbHO JOMyCTUMas
koHueHTpauus [1J[K Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TIOHATHH U
MPUMEHSTH 3TH NOHATHA MPU OMKMCAHUK BELIECTB U MX MPEBPALLCHUA;
WCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JJIA COCTaBlieHUs (hopMy
BEIICCTB U YPABHEHUN XUMUUYECKUX PEAKIIUH,

OMPEeNeATh BAJIEHTHOCTh W CTENEHb OKUCIEHUA XUMUUECKUX SJIEMEHTOB B
COCIMHCHUAX PA3JMYHOrO COCTAaBA, MPUHAMICIKHOCTH BEIIECTB K
OTIPENENEHHOMY KJIAcCy COSAWHEHWH 1o ¢opMynaMm, BHI XAMHUYECKOW
CBs3M (KOBAJICHTHAs, WOHHAsA, METAUTMYECKAs) B HEOPTaHMUECKHUX
COCIMHCHUAX, 3apsij MOHA MO XUMWYECKOW (hopMyJie, XapaKkTep CpPeabl B
BOJIHBIX PAacTBOPAX HEOPTaHWYECKUX COCIUHEHUH, TUI KPUCTAJUIMUECKOMN
PEMETKH KOHKPETHOT'O BEIIIECTBA,

packpbiBaTh cmbici llepmonmdeckoro 3akona J[. M. MennpeneeBa un
JEMOHCTPUPOBATh €ro TMOHUMAHKME. OMUCHIBATh M XaPaKTEPU30BaTh
tabnmmunyio Qopmy [lepuoamueckoid CHCTEMBI XUMHWUYECKHX AIIEMECHTOB:
pa3nuuaTh TOHATHA «rjaBHas moarpynma (A-rpynma)» W «moOodHas
noarpynma (b-rpynma)», Mameie W OONbIIAE TEPHOMBI, COOTHOCHTH
0003HAUYECHUsA, KOTOPbIE MMEIOTCS B TMEPUOAMYECKON Tabmuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMH  CTPOEHHUS  aTOMOB  XUMHWYECKHUX
MEMEHTOB (COCTaB W 3apsia  sapa, oOImee 4YHCIO SJICKTPOHOB W
pacnpenesieHne WX T0 DJIEKTPOHHBIM  CJIOAM), OOBACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M MX COCJIUHCHHU B
npeaenax Majiblx NEPUOJIOB U TJIABHBIX MOATPYIIN ¢ YUETOM CTPOEHUA UX
aTOMOB;

KJTacCH(PUIMPOBATh XUMHUUYECKHAE DJIEMEHTHI, HCOPTaHUUYCCKUE BEIIECTBA,
XUMHUYECKHUE peaknuu (10 YMCIy W COCTaBy YYACTBYIOIIUX B PEAKIIAH
BEINECTB, MO TEIIOBOMY 3((]eKTy, M0 U3MECHEHHIO CTETICHEH OKHCIICHHS
XUMHYECKUX HJIEMECHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMMKE W CHCIU(PUUCCKHE XUMHUCCKHUE
CBOMCTBA TPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPKIAd OMHUCAHUE
MpUMEPAMH  MOJICKYJISIPHBIX M HMOHHBIX YPABHEHUH COOTBETCTBYIOIIUX
XAMHAYECKUX PEAKIAM,

COCTAaBJIAATh YPABHEHHS ASIEKTPOJATHYECKON JOUCCOLMALAM  KHCIIOT,
LIEJIOUEN U COJIEN, MOJIHBIE U COKPALUEHHBIE YPABHEHUA PEAKLIMA MOHHOTO



oOMEHa, YypaBHEHHS PEAKIWH, TOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHUECKON CBSI3M MEXK/Ty BEIIECTBAMH PA3JIMUHBIX KIIACCOB;
pacKpeIBaTh CYITHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKITHi
MOCPE/ICTBOM COCTABJICHHSI HJIEKTPOHHOTO OaJlaHca STUX PEaKIINiA,
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHUS XUMWYECKHX TIPEBPAICHUH B Pa3TUIHBIX
YCIIOBHSX,

BBIUHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO ¥ MOJISIPHYIO ~ MacChl
BCIIIECTB, MAaCCOBYIO JIOJIIO XHUMHWYECKOTO »dJieMeHTa 1o (opmyre
COCTMHCHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI
M0 YPABHEHHUIO XUMHUYECKON PEAKITHH,

coOMmoAaTh  MpaBWwia  MOJb30BaHUSA  XUMHUYECKOW  TOCyAod U
Ja0opaTOpHBIM  O0OpY/IOBAaHWEM, a Takke MpaBujia OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHH C HWHCTPYKIIUSIMHA TI0  BBITIOJITHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TONYYCHUIO W COOMPAHHUIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M YTJICKHUCIIOTO Ta3a);

MPOBOJAUTh  PEAKIWW,  TOATBEPKIAIONMAE  KAYECTBCHHBIH  COCTaB
PaA3TUYHBIX BEIIECTB. PACIO3HABATH OTBITHBIM MyTEM XJIOPHUA-, OPOMU-,
nomua-, kapOonart-, ¢ocdar-, cunmkar-, cyabdar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHHUS W HMOHBI M3YUYEHHBIX METAIIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOPAX HEOPTAHUUECKHUX BEIIECTB,

MPUMEHATH OCHOBHBIC OTIEPAIlMH MBICIMTEIIEHON AEATETHHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OO0O0OIIEHWE, CHUCTEeMaTU3alldIO, BBISBICHUE
MPUYAHHO-CJICICTBEHHBIX CBA3CH — I M3YUYEHUS CBOWCTB BEMICCTB H
XUMUYECKUX PEAKIWNA, €CTECTBCHHO-HAYYHbIE METOABl TO3HAHHUS —
HaOMIOICHUE, W3MEPEHWE, MOJCIMPOBAHUE, SKCIICPUMEHT (PEabHBIA W
MBICJICHHBIH ).



TEMATUYECKOE INMNJ1IAHMPOBAHWE

KonmnyectBo yacoB
No HavnmeHoBaHNe pa3fenos u
KOHTpO/IbHbIE
n/n TeM nNporpamMmbi Bcero
pa6oThbl
Pa3gen 1. NepBoHa4vYasibHble XUMUYECKMNE MOHATNA
XuUMuna — BaxHasd o6nacTtb
€CTEeCTBO3HAHUA 1
1.1 . 5
NMPakTUYeCKON AeATeNbHOCTHU
yenoBekKa
BewecTtBa n Xxummnyeckune
1.2 15 1
peakuumn
MToro no pasgeny 20

Pasgen 2. BaxHelwne npeacrtaBuTennn HEOpraHNM4YeCKMX BeEWECTB

Bo3gyx. Kucnopog. MNoHaTtue

2.1 6
06 okcmpax
99 Bopopoga. MNMoHATME 0 KMCcnoTax g
' n consx
Bopa. PactBopbl. [ToHATUE 06
2.3 5 1
OCHOBaHUAX
OCHOBHbIE Kfacchl
2.4 . 11 1
HeopraHM4yeckKnUX CoOefUHEHUN
MToro no pasgeny 30

MpakTuyeckue
paboThbl

ONeKTPOHHbIe (LN POBBIE)
obpasoBaTe/ibHble pecypchl

bnénunoteka LOK
biip8://T.e4800.ru/7£41837c

Buonuorteka LLOK
biiP8://T.e4800.ru/7£41837¢c

bnénunoteka LOK
biiP8://T.e4800.ru/7£41837c

Bubnuorteka LLOK
biiP8://T.e4800.ru/7£41837c

bnénunoteka LOK
biiP8://T.e4800.ru/7£41837c

Bubnuorteka LLOK
biiP8://T.e4800.ru/7£41837c

Pasgen 3. Mepnognyecknin 3akKoH u MNepuognyeckasa cuctema Xummyecknx anemeHToB [. M. MeHgeneeBa. CTpoeHMe aTOMOB.

Xunmnyeckas cBAsb. OKNCINTENbHO-BOCCTAHOBUTE/NIbHbIE peakKuunmn


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Mepnogmnyecknini 3aKOH K
31 Meprnognueckas cuctema ;
' XUMUYeckKnx anemeHTos 4. W.

MeHpeneesa. CTpoeHue atoma

XUMKnYyecKkas CBS3b.
3.2 OKNUCNNTENbHO- 8
BOCCTAHOBUTE/NbHbIE peakunu

MToro no pasgeny 15

Pe3epBHoe Bpems 3

OBWEE KONMNYECTBO YACOB MO
MPOrPAMME

68

bnénunoteka LOK
https://rn.edsoo.ru/7f41837c

bnénunoteka LOK
https://rn.edsoo.ru/7f41837c

Buonuoteka LLOK
https://rn.edsoo.ru/7f41837c
bnénunoteka LOK
https://rn.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 K/TACC

Ne n/n

Pasgen 1.

11

1.2

1.3

HanMeHOBaHMWe pas3genioB U Tem
nporpaMmbl

BelecTBO N XMMMUYECKME peaKLmm
MoBTOpeHUe N yrnyb6neHne 3HaHuii
OCHOBHbIX pa3feNnoB Kypca 8 knacca
OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX
peakunii

dneKTpoMTUYECKas guccoynalms.
XuMnyeckne peakuuu B pactsopax

MToro no pasgeny

Pasgen 2.

2.1

2.2

2.3

2.4

HemeTannbl U nx coeguHeHund

Obwas xapaKTepncTuKa XMMNYeCKNx
anemeHTOB Y11A-rpynnbl. [anorexsol

Obwas xapaKTepncTKa XMMNYeCKNX
anemeHToB Y1A-rpynnbl. Cepa un eé
coefuHeHUn

Obwas xapakTepucTmKa XMMNYECKNX
afnemeHToB YA-rpynnbl. A30T, poctop U nx
coefiuHeHUS

O6uias xapakKTepucTukKa XUMUUYECKNX

anemeHTOB IVA-rpynnol. ¥Yrnepog u
KPEMHUWIA U NX COeAUHEHUS

WToro no pasgeny

KonnyectBo 4acos

Bcero

17

25

KOHTpO/ibHbIE
paboThl

MpakTnyeckue
paboThbl

ONEeKTPOHHbIE

(unpos.ble)
o6pasoBaTesibHble

pecypchl

Buonuoteka LLOK
biip8://7.64800.ru/7£41a636

buénunoteka LOK
biiP8://T.e4800.ru/7£41a636

Bunonuoteka LLOK
biiP8://T.e4800.ru/7£41a636

Bunonuoteka LLOK
binP8://1.e4800.ru/7£41a636

buénunoteka LOK
biiP8://T.e4800.ru/7£41a636

Bunonuoteka LLOK
binP8://1.e4800.ru/7£41a636

Bunonuoteka LLOK
biiP8://T.e4800.ru/7£41a636


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pasgen 3. MeTansbl U UX COeLUHEHUNSA

3.1 O6uwme cBoiCcTBa MeTannoB

3.2 BaxHeliwme MeTannbl U UX COEANHEHUS

MToro no pasgeny

Pasgen 4. Xumua n okpyxawuiasa cpega

4.1 BewecTtBa 1 matepuansl B XWU3HU YenoBeka

MToro no pasgeny

Pe3epBHOE BpeMS

OBLW EE KOJIMYECTBO YACOB MO NPOrPAMME

16

20

68

Bunonuoteka LLOK
bA08://1.4800.ru/7£41a636

buénunoteka LOK
bA08://1.64800.ru/7£41a636

buénunoteka LOK
bA08://T.64800.ru/7£41a636

Buonuoteka LLOK
bA08://T.e4800.ru/7£41a636


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

NOYPOYHOE INMJIAHNPOBAHWE
8 K/TACC

No
n/n

Tema ypoka

MpeaoMeT XUMUK. PONb XUMUN B XU3HK
YyenoBeka. Tefa n BewecTsa

[MoHATME 0 MeTOAaxX MO3HAHUSA B XUMUN

MpakTnueckas paborta Ne 1 «[lMpaBuna
pa6boTbl B fabopatopun U NpuUEMbI
obpaweHuna ¢ nabopaTopHbIM
obopypnoBaHneM»

UucTble Bewectsa u cmecn. Cnocobsbl
pasaeneHus cmecei

MpakTuyeckas pabota Ne 2
«Pa3geneHue cmeceil (Ha npumepe
OYMCTKM NOBapeHHOl conu)»

ATOMbBI N MOJIEKYNbI

XNMNYECKME 3IEMEHTbI. 3HAKHN
(CMMBO/IbI) XUMUYECKNX 3/IEMEHTOB

MpocTble M CNOXHble BellecTBa

ATOMHO-MONIEKYISPHOE YUeHUE

KonnyectBo yacoB

Bcero

KOHTpO/NbHbIE
pa6oThbl

MpakTuyeckue
pa6oThbl

Jata
N3yyeHus

ONEeKTPOHHbIE

umM@ppoBble
o6pasoBaTesibHble

pecypchbl

buébnnoteka LOK
bLt08://T.e4800.TAKO4210c

Buonuoteka LLOK
b1108://1.e4800.ru/EE04227¢

bubnnoteka LOK
bLt08://T.e4800.TAKO4234cC

bubnnoteka LOK
b11u8://T.e4800.ru/£E0426ca

bubnnoteka LOK
httDs://m.edsoo.ru/ff0d28c8

bubnmnoteka LLOK
httDs://m.edsoo.ru/ff0d2a6c
bubnnoteka LLOK
httDs://m.edsoo.ru/ff0d2be8
bubnnoteka LLOK
httDs://m.edsoo.ru/ff0d2a6c

bubnnoteka LOK
httDs://m.edsoo.ru/ff0d2d50


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH NOCTOAHCTBA COCTAaBa BELLECTB.
Xunmunyeckaa popmyna. BaneHTHOCTb
aTOMOB XMMWYECKNX 3/1EMEHTOB
OTHOCMTeNbHas aTOMHasa Macca.
OTHOCUTeNnbHas MOJieKynapHas macca

MaccoBasd fonsg XMMN4YeCcKoro
3/IEMEHTA B COeUHEHUN

KonnyectsBo BewecTsa. Monb.
MondpHaa macca

®un3nyecKme n XMMUYeCKne ABMIeHNS.
XumMuueckas peakuma

Mpu3HaKn 1 ycl0BUS NPOTEKAHUA
XUMUYECKUX peakLnii

3aKOH COXpaHeHUsa Macchbl BelecTs.
XUMUYeCKNe ypaBHeHUA

BbluncneHunsa KonmyecTsa, Macchl
BellecTBa MO YPaBHEHUAM XUMUYECKNX
peakuunii

Knaccumkaumna XumMmmnyecknx peakumii
(coefiMHEHNA, pa3noXxXeHusa,
3aMeLeHns, obmeHa)

M. B. JIOMOHOCOB — Y4é&Hblli-
3HUMkKnonegmcT. O606WeEeHME ©
cucTemaTtm3sanus 3HaHui
KoHTponbHaa pa6oTta Noe 1 no Teme
«BellecTBa U XUMUYECKUE peakynum»
Bo3gyx — cmecb rasos. CocTas
Bo3gyxa. Kucnopog — 3fieMeHT ”

Buonuoteka LLOK
https://rn.edsoo.ru/ff0d2eae

Buonuoteka LLOK
https://m.edsoo.ru/ff0d323c

buénnoteka LOK
https://m.edsoo.ru/ff0d350c

buébnnoteka LOK
https://m.edsoo.ru/ff0d5230

buénnoteka LOK
https://rn.edsoo.ru/ff0d37fa

bubnnoteka LOK
https://rn.edsoo.ru/ff0d3al6

bubnnoteka LLOK
https://rn.edsoo.ru/ff0d3b88

Buonuoteka LLOK
https://m.edsoo.ru/ff0d5708

bubnnoteka LLOK
https://m.edsoo.ru/ff0d3f34

buénnoteka LOK
https://m.edsoo.ru/ff0d40c4

buébnnoteka LOK
https://m.edsoo.ru/ff0d4290

buébnnoteka LOK
https://m.edsoo.ru/ff0d448e


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npoctoe Bew,ectso. O30H
®dun3nyeckme U XMMMYeCKne CBONCTBA
Kucnopoga (peakumn OKMCNeHns,
ropeHue). NMoHAaTne 06 okcupax
Cnocob6bl nonyyeHna Kucnopoga B
nabopaTopumn U NPOMBILLIEHHOCTH.
MpumeHeHune knucnopoga

TennoBoW aPPEKT XUMUYECKON
peakuumn, NoHATUE O

TEPMOXMMMNYECKOM YPaBHEHUU, 3K30- 1

3HAOTEPMMYECKMX peaKLmnsax

Tonnueo (HeMPTb, Yronb U MeTaH).
3arpssHeHue BO3jyxa, cnocobbl ero
npejgoTBpaLweHmns

MpakTnueckas paborta Noe 3 no Teme
«[MonyyeHune n cobupaHune Kucnoposaa,
M3y4YeHne ero cBOMNCTB»

Bogopoa — 31eMeHT 1 NpocToe
BellecTBO. HaxoxaeHne B npupojae
®un3nyecKme n XMMuUyeckue CBocTea
Bogopoga. NMpumeHeHue Bogopoaa

[MoHATME 0 KMCNOTaxX U conax

Cnocobbl nonyyeHns Bofopoga B
nabopartopuu

MpakTnyeckas paborta Ne 4 no Teme
«MonyyeHne n cobupaHune sogoposaa,
N3y4YeHNe ero cBOMNCTB»

buénmnoteka LOK
biip8://T.e4800.74 044614

Buonuoteka LLOK
https://rn.edsoo.ru/ff0d497a

buénnoteka LOK
https://rn.edsoo.ru/ff0d4790

buénnoteka LOK
https://rn.edsoo.ru/ff0d4c4a

buénnoteka LOK
https://rn.edsoo.ru/ff0d4ae2

bubnnoteka LLOK
https://rn.edsoo.ru/ff0d4dd0

buénnoteka LOK
https://rn.edsoo.ru/ff0d4dd0

buénmnoteka LLOK
https://rn.edsoo.ru/ff0d50d2
buébnnoteka LOK
https://rn.edsoo.ru/ff0d4dd0

buénmnoteka LLOK
https://rn.edsoo.ru/ff0d4f42


https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

MonspHbiii 06bEM rasoB. 3aKoH
ABoragpo

BbluncneHuns o6bvéma, KonmyecTsa
BeLlecTBa rasa no ero M3BeCTHOMY
KONMYeCcTBY BellecTBa UIN 06bEMY
BbluncneHns o6bEMOB rasoB no
ypaBHeHUI0 peakumy Ha OCHOBE 3aKOHa
06bEMHbBIX OTHOLWIEHWI ra3oB

dnsnveckme U XMmun4yeckne ceomcTea
BO/bl

CocTaB OCHOBaHUiA. MoHsATHE 06
MHAMKaTopax

Bopga Kak pactBopuTenb. HacbiweHHbIe
N HeHachbllWeHHble pacTBOpbl. MaccoBas
[lona BelecTBa B pacTBope

MpakTuuyeckas pabota Ne 5 no Teme
«lMpurotosneHne pacTBopos C
onpefenéHHON maccoBOW fonei
pacTBOPEHHOTrO BellecTBa»
KoHTponbHasa pabota Ne2 no Teme
«Kucnopog. Bogopos. Boga»
Okcupbl: cocTas, Knaccuukaumusa,
HOMeHKnaTypa

MonyyeHue n xMMmnyeckne ceolicTea
KMC/TOTHbIX, OCHOBHbIX U aM(OTEPHbIX
OKCUAO0B

OcHoBaHuA: cocTaB, Knaccudukaumusa,
HOMEeHKNnaTypa

buénnoteka LOK
bA108://7.e4800.7A:04542¢

buénmnoteka LLOK
https://rn.edsoo.ru/ff0d55a0

bubnnoteka LOK
https://rn.edsoo.ru/ff0d5708

buénnoteka LOK
https://rn.edsoo.ru/ff0d587a

bubnnoteka LLOK
https://rn.edsoo.ru/ff0d59e2

bubnnoteka LOK
https://rn.edsoo.ru/ff0d5b40

buénnoteka LOK
https://rn.edsoo.ru/ff0d5 eba

buénnoteka LOK
https://rn.edsoo.ru/ff0d6342

bubnmnoteka LLOK
https://rn.edsoo.ru/ff0d664e

Buonuoteka LLOK
https://rn.edsoo.ru/ff0d664e

buébnnoteka LOK
https://rn.edsoo.ru/ff0d67ca


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

51

52

53

MonyyeHne N XMMMYeckne cBolicTea
OCHOBaHUM

KucnoTbl: cocTaB, Knaccudukayus,
HOMEHKNaTypa

I'Ionyqul/le N XUMUYEeCKNe CBOCTBA
KNucnot

Conu (cpefiHue): HOMeHKNaTypa,
cnocobbl NOMYYEeHNA, XUMUYECKNE
cBoiicTea

MpakTuyeckaa pabota Ne 6. PeweHue
3KCMepuMeHTaNibHbIX 3afay No Teme
«OCHOBHbIe K/laCCbl HEOPraHNYecKux
COeAUNHEHNT»

MeHeTnyecKkasa CBA3b MeXay Knaccamu
HEOPraHNMYeckKmnx COG,IJ.I/IHGHI/IVI

O606WeHNEe N CUCTEMATN3ALNS 3HAHNT

KoHTponbHas pa6ota Ne3 no Teme
"OCHOBHbIE K/1aCCbl HEOPTaHMYeCKUX
coeuHeHNH"

MepBble NONbITKN Knaccuukawmu
XUMUYECKUX 31eMeHTOB. NMoHATHE O
rpynnax cXoAHbIX 3/1eMEeHTOB
MepnognyeckKnin 3aKoH u
Mepuognueckas cucTeMa XMMUYECKNX
anemeHToB [. I. MeHpeneesa

Mepuogbl, rpynnbl, NOATPYNMbI

buénnoteka LOK
https://rn.edsoo.ru/ff0d67ca

bubnmnoteka LLOK
https://rn.edsoo.ru/ff0dfee2

buénmnoteka LLOK
https://rn.edsoo.ru/ff0dfee2

buénnoteka LOK
https://rn.edsoo.ru/00ad9474

bubnnoteka LLOK
https://rn.edsoo.ru/00ad9b7c

bubnnoteka LOK
https://rn.edsoo.ru/00ad9a50

bubnnoteka LLOK
https://rn.edsoo.ru/00ad9cb2

buénnoteka LOK

https://rn.edsoo.ru/00ad9ela

buébnnoteka LOK
https://rn.edsoo.ru/00ad9ffa

bubnmnoteka LLOK
https://rn.edsoo.ru/00ada52c

buénmnoteka LLOK
https://rn.edsoo.ru/00ada52c


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64

CTtpoeHune atomoB. CocTaB aTOMHbIX
anep. M13oTonbl

CTpoeHMe 3NeKTPOHHbIX 060/104€eK
aTOMOB 3/1eMeHTOB lMepnognyeckom
cuctembl . 1. MeHpeneesa

XapakTepuctuka XMMnU4eckoro
3/IEMEHTA MO ero NONOXEeHUI0 B
Mepunopguueckoii cucteme 4. U.
MeHpeneesa

3HayveHue MNeproagnyeckoro 3akoHa 4nq
pa3sBnTuA Hayku n npaktuku. O. .
MeHpeneeB — Yy4éHbIli, megaror un
rpaxgaHuH

Pe3epBHbIli ypok. O606uUieHnE U
cuctemMaTmnsaums sHaHuii /
Bcepoccuiickada npoBepoyHas paboTa

KoHTponbHas pab6ota Ne4 no Teme
«CTpoeHune aToMa. XUMMUYeCcKas CBA3b»
/ Bcepoccuiickas npoBepoyHas paboTa

3ﬂeKTpOOTpI/ILI,aTEI'IbHOCTb atTomMoB
XUMNYECKNX 3N1eEMEHTOB

MoHHaa xummnyeckasa CBA3b

KoBaneHTHasd nondapHaa XnMmmn4yeckasa
CBA3b

KoBaneHTHasd HEenondapHaa XMMmmn4yeckas
CBA3b

CTeneHb OKUCNEHUSA

buénnoteka LOK
https://rn.edsoo.ru/00ada342

buénmnoteka LLOK
https://rn.edsoo.ru/00ada6bc

bubnmnoteka LLOK
https://rn.edsoo.ru/00ada824

bubnmnoteka LLOK
https://rn.edsoo.ru/00ada96e

buénnoteka LOK
https://rn.edsoo.ru/00adb33c

Buonuoteka LLOK
https://rn.edsoo.ru/00adb486

buébnnoteka LOK
https://rn.edsoo.ru/00adaab8

buébnnoteka LOK
https://rn.edsoo.ru/00adac34

buébnnoteka LOK
https://rn.edsoo.ru/00adaab8

bubnmnoteka LLOK
https://rn.edsoo.ru/00adaab8

Buonuoteka LLOK


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

OKMCNNTENbHO-BOCCTAHOBUTE/IbHbIE

65
peakuum

66 OKUcnnTenNn n BOCCTaHOBUTENN
Pe3epBHbIli ypok. O606uUieHnE U

67 cnucTeMaTm3aumua 3HaHU Mo Teme
«CTpoeHue aTtoma. XMuMUUeCcKaa CBA3b»

68 Pe3epBHbIli ypok. O606uUieHnEe ©

cuncrtemMmartunsaumnsa 3HaHWUI

OBWEE KONMMNYECTBO YACOB IO
MPOrPAMME

68

https://rn.edsoo.ru/00adae28

buénnoteka LOK
https://rn.edsoo.ru/00adb076

buénmnoteka LLOK
https://rn.edsoo.ru/00adb076

Buonuoteka LLOK
https://rn.edsoo.ru/00ad9ch?2

bubnnoteka LOK
https://m.edsoo.ru/ff0d61c6


https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 K/TACC

No
n/n

KonnyectBo 4acoB

Tema ypoka KOHTpONbHbIE
Bcero
pa6oThbl

Mepnognyecknin 3aKoH.
Mepuognueckas cucrema
XMMUYeCKnx afemeHTos . U.
MeHpeneesa

3aKOHOMEPHOCTM B U3MEHEHUN

CBOWCTB XUMMWYECKNX 3TEMEHTOB 1
MepBbIX TPEX NepUOA0B

Knaccugpukaums n HoMmeHknaTypa
HEOPTraHMYEeCKNX BELLECTB

Bupabl XUMWUYECKON CBSA3N U TUMbI
KPUCTanianyecknx peLIJéTOK

KoHTponbHas pa6ota Ne 1 no Teme
«MoBTOpPEHUE N yrnybneHne 3HaHN 1 1
OCHOBHbIX pa3fenos Kypca 8 knacca»

Knaccugpunkaymna Xxummyeckunx
peakuuii No pas/IMYHbIM NPU3HaKam

[MoHATHE O CKopocTH XUMUYECKOW
peakynn. [TOHATME O TOMOTEHHbIX U 1
reTeporeHHblX peakumnax

MOHATUE 0 XUMUYECKOM paBHOBECUN.
®aKTOopbl, BAMAKOLLNE HA CKOPOCTb 1
XUMWYECKOI peakunm n nonoxeHue

MpakTuyeckue
pa6oThbl

JaTa
N3yyeHunsd

ONeKTPOHHbIE

ungppoBble
obpasoBaTefibHble

pecypchl

Buonuoteka LLOK
https://rn.edsoo.ru/00adb59e

bubnnoteka LOK
https://rn.edsoo.ru/00adb6b6

buénmnoteka LLOK
https://rn.edsoo.ru/00adb7e2

bubnmnoteka LLOK
https://rn.edsoo.ru/00adbac6

buénmnoteka LLOK
https://rn.edsoo.ru/00adbcb0

buénnoteka LOK
https://rn.edsoo.ru/00adbe9a

buébnnoteka LOK
https://rn.edsoo.ru/00adc28c


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMN4YeCKOro paBHoBecua

OKUCNNTENBbHO-BOCCTAHOBUTENbHbIE
peakyum

Teopus 3aNeKTPOIUTUYECKON
auccoynanmm. CunbHble u cnabble
3NEKTPONUTHI

MNOHHble YypaBHEHUS peakuuit

XUMuYyeckne CBOMCTBA KUCNOT U
OCHOBaHWI B CBETE NpefCcTaBNeHuN
06 3NEeKTPONMTUYECKOW guccounanmm

XuMuueckne cBOCTBA COMeil B cBeTe
npeacTaBneHunin 06
3NEeKTPONUTUYECKOW anccounaynm

MoHATME O TMAPONN3E CONeil

O606WeHNe N cucTemaTmsalums
3HaHWUI

MpakTuyeckaa paborta Ne 1
«PelweHne aKCnepuMeHTanbHbIX
3afay»

KoHTponbHas pa6ota Ne2 no Teme
«QNeKTponuTUYecKasa guccoumnaums.
XUMNYeCKNe peakLum B pacTsopax»

O6LwWwas xapakTepucTMKa ranoreHos.
XnMuUecKne CBOMCTBA Ha NpUMepe
xnopa

Xnoposogopog. CondHaa Kucnora,

bubnmnoteka LLOK
https://rn.edsoo.ru/00adcade

bubnmnoteka LLOK
https://rn.edsoo.ru/00adcd68

buénmnoteka LOK
https://rn.edsoo.ru/00add448

Buonuoteka LLOK
https://rn.edsoo.ru/00add5d8

buébnnoteka LOK
https://rn.edsoo.ru/00add8b?2

buénnoteka LOK
https://rn.edsoo.ru/00add9d4

buénmnoteka LLOK
https://rn.edsoo.ru/00addd12

buébnnoteka LOK
https://rn.edsoo.ru/00addbfa

buénnoteka LOK
https://rn.edsoo.ru/00addecO

buébnnoteka LOK
https://rn.edsoo.ru/00addfe2

bubnmnoteka LLOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

20

21
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23

24

25

26

27

28

XUMUYECKMNE CBOWCTBA, NONYUYEHNE,
NPpUMeHeHMne

MpakTuyeckaa pabota Ne 2 no Teme
«[lonyyeHne CONAHOW KUCNOTHI,
n3yyeHne eé CBOMCTB»

BbluncneHnsa no ypaBHeHUAM
XUMWYECKNX peakuunii, eCnn o4uH 13
peareHTOB faH B U36bITKe

Obwas xapaKTepucTmKa 3N1eMeHTOB
Y1A-rpynnbl

AnnoTponHble MOAUGDUKALUN Cepbl.
HaxoxgeHue cepbl U €€ COeAUHEHNT
B npupoge. XMmMmunyeckne cBoicTBa
cepbl

CepoBogopof, CTpOeHUe,
hm3nyeckne n XMMmnYeckKme CBONCTBA
Okcupbl cepbl. CepHad KucnoTa,
hM3nYecKne u XMMmnYecknue CBOMCTBA,
NpUMeHeHUE

XVWMUUecKne peakLuum, nexauymne B
OCHOBE NMPOMBILIIEHHOTO crnocoba
MONYYEHNSI CEPHON KUC/OTHI.
XMMUnYecKoe 3arpsisHeHUe
OKpYXatLWei cpefbl COEAUHEHUAMM
cepsl

BblunciieHWe MaccoBOl LONM BbIXOAa
npoAyKTa peakuuu

O6LwWwasn xapakTepucTnKa 3N1eMEHTOB

https://rn.edsoo.ru/00ade104

buénnoteka LOK
https://rn.edsoo.ru/00ade348

bubnnoteka LOK
https://rn.edsoo.ru/00ade488

buénnoteka LOK
https://rn.edsoo.ru/00ade64a

Buonuoteka LLOK
https://rn.edsoo.ru/00ade64a

Buonuoteka LLOK
https://rn.edsoo.ru/00ade802

buénnoteka LOK
https://rn.edsoo.ru/00adea28

bubnnoteka LLOK
https://rn.edsoo.ru/00adec8a

bubnnoteka LLOK
https://rn.edsoo.ru/00adec8a

Buonuoteka LLOK


https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

29

30

31

32

33

34

35

36

YA-rpynnbl. A30T, pacnpocTpaHeHue
B Npupoje, husnyeckme u
XUMUYecKne cBoiicTBa

AMMUAK, ero hu3nyecKne u
XUMWUYeCKUEe CBONCTBA, NONYUYEHUE U
npUMeHeHune

MpakTuyeckaa pabota Ne 3 no Teme
«lMonyyeHne ammMmmaka, n3yyeHue ero
CBOWMCTB»

A30THas Kucnota, eé usnyeckue u
XMMUYECKME CBONCTBA

Mcnonb3oBaHWe HUTPATOB U coneit
aMMOHMSA B Ka4YeCTBE MUHEPANbHbIX
yaobpeHuin. Xnumunyeckoe
3arpAa3HeHne OKpYyXato e cpegbl
COEeAMHEHMAMU a30Ta

dochop. Okeng pochopa (Y) n
thocopHas KucnoTa, pusnyeckue u
XUMUYECKUE CBOWCTBA, NONYUYEHUE

Mcnonb3oBaHne ochatos B
KauyecTBe MWHepanbHbIX YA06PEHUIA.
3arpsisHeHWe NPUPOLHOI cpeabl
thocthatamum

Yrnepog, pacnpocTpaHeHune B
npupoge, GU3NYECKNE N XUMUYECKNE
cBolicTBa

Okcugbl yrnepoga, ux husnveckue u
XUMUYECKUE CBONCTBA.

https://rn.edsoo.ru/00adeea6

bubnmnoteka LLOK
https://m.edsoo.ru/00adf004

buénmnoteka LOK
https://rn.edsoo.ru/00adf180

buénnoteka LOK
https://rn.edsoo.ru/00adf306

Buonuoteka LLOK
https://rn.edsoo.ru/00adf518

Buonuoteka LLOK
https://rn.edsoo.ru/00adf68a

buénmnoteka LOK
https://rn.edsoo.ru/00adfc20

bubnnoteka LLOK
https://rn.edsoo.ru/00adfd9c

Buonuoteka LLOK
https://rn.edsoo.ru/00adfebe


https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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41

42

43

44

3konornyeckne npobaembl,
CBfi3aHHble c okcupom yrnepoga (1V)

YronbHaa KMcnoTa n eé conu

MpakTuueckan pabota Ne 4 no Teme
"Mony4yeHne yrnekmMcnoro rasa.
KauyecTBeHHas peakuunsa Ha kapboHarT-
noH"

nepBOHa'-Iafleble NoHATUA 06
OpraHMYeckKUxX BeuwecTBax Kak o
coegnHeHnAax yrnepoaa

erMHVIVI nero coegnuHeHuns

MpakTuyeckaa pabota Ne 5. PeweHue
3KCMepuUMeHTa/ibHbIX 3afay Nno Teme
«BaxHelilWmne HeMeTannbl U nx
coefjuHeHUA»

KoHTponbHas pa6ota Ne3 no Teme
«BaxHellWmne HeMeTanabl U UX
COEAVNHEHNN»

O6uwan xapakTepncTnkKa XMMNYECKNX
3/1IeMEHTOB — METa/o0B.
MeTannmyeckasa cBfA3b U
MeTannunyeckas Kpucrtanimyeckas
pewéTka. ®un3myeckne cBONCTBA
MeTannos

XVWMUUecKne CBONCTBA METAs/OB.
JNEeKTPOXUMUYECKUI psaj
HanpsH>KeHWi# MeTannoB

buénmnoteka LLOK
https://rn.edsoo.ru/00ae006c¢

buénnoteka LOK
https://rn.edsoo.ru/00ae027e

bubnnoteka LLOK
https://rn.edsoo.ru/00ae054e

buénnoteka LOK
https://rn.edsoo.ru/00ae080a

bubnmnoteka LLOK
https://rn.edsoo.ru/00ae0bf2

buébnnoteka LOK
https://rn.edsoo.ru/00ae0el8

bubnnoteka LLOK
https://rn.edsoo.ru/00ae103e

buénmnoteka LLOK
https://rn.edsoo.ru/00ael1156


https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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52

53

54

55

56

O6wwne cnocobbl NONYyYeHUS
meTannos. Cnnaebl. BelyncneHums no
YPaBHEHMAM XUMNYECKNX peakumnii,
€CNN OfVUH U3 peareHTOB COLEPXUT
npumecu

[MoHATME O KOPPO3UK METANNOB

LLLenoyHble meTannbl

Okcupbl n rmaopokcuabl HaTpma n
Kanmsa

LlenoyHo3emMenbHble METANNbI -
KanbUuii 1 marHui

BaxHelwne coefUHEHNS KanblLus

O606ueHNe N cUCTEMaTU3aLNUA
3HaHWN

X EcTKoCTb BOAbLI U CMNOCO6LI €8
yCcTpaHeHus

MpakTuueckan pabota No 6 no Teme
"XEcTKOCTb BOAbI U METOAbLI €8
ycTpaHeHusa"

ANOMUHWNI

AM®poTepHble CBONCTBA OKCKUaa u
rmgpokcuga

XXeneso

buénmnoteka LLOK
https://rn.edsoo.ru/00ae1156

Buonuoteka LLOK
https://m.edsoo.ru/00ael1278

buénmnoteka LOK
https://m.edsoo.ru/00ael4b2
buénmnoteka LLOK
https://m.edsoo.ru/00ael4b2
bubnmnoteka LLOK
https://rn.edsoo.ru/00ael5e8

Buonuoteka LLOK
https://rn.edsoo.ru/00ael5e8

bubnnoteka LOK
https://rn.edsoo.ru/00ae1886

bubnnoteka LLOK
https://rn.edsoo.ru/00aelae8

buénnoteka LOK
https://rn.edsoo.ru/00aelc64

buébnnoteka LOK
https://rn.edsoo.ru/00aelc64

buébnnoteka LOK
https://rn.edsoo.ru/00ae1d86


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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62

63

64

65

66

67

OKcupabl, TMAPOKCUABLI U COMK XKenesa
(1) nxxenesa (111)

O6o06LLeHNEe U CcUCTEMATN3ALLNSA
3HAHWUM

MpakTuueckaa pabota No 7. PeweHue
3KCMEepMMEeHTaNbHbIX 3afja4y Mo TeMe
«BaxxKHellw e MeTanabl N Ux
COEfJHEHUR»

BblUnCleHNs MO YpaBHEHUAM
XUMUUYECKNX peakLmnii, ecnm oauH un3
peareHTOB AaH B U3GbITKE UMK
COMEPXMUT NpUMeCU. BblumncneHuns
MacCOBOW 40MW BbIXOAA NMPOAYKTa
peakuuu

O6o6uUleHNe U cucTeMaTm3almus

3HAHWM

KoHTponbHas pa6ota Ne4 no Teme
«BaxKHellw e MeTanabl n Ux
COEfJHEHUR»

BewecTBa 1 maTepuansbl B
MOBCEAHEBHOM XU3HN YenoBeKa
XUMunyeckoe 3arpsisHeHue
OKpyXat e cpegbl

Ponb XMMUK B pelieHunm
3KOMOTNYEeCKUX Npob6rem
Pe3epBHbIii ypok. O606uieHne n

cuncremMmartnsayna 3HaHWUI

Pe3epBHbIii ypok. O606uUieHME 1

buénnoteka LOK
https://rn.edsoo.ru/00ae35e6

buénnoteka LOK
https://rn.edsoo.ru/00ae3de8

bubnmnoteka LLOK
https://rn.edsoo.ru/00ael1750

buébnnoteka LOK
https://rn.edsoo.ru/00ae3f50

bubnnoteka LLOK
https://rn.edsoo.ru/00ae4270

buénnoteka LOK
https://rn.edsoo.ru/00ae4270

bubnnoteka LLOK
https://rn.edsoo.ru/00ae0d0a

Buonuoteka LLOK


https://m.edsoo.ru/00ae35e6
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae0d0a

cucrtematmlaumna 3HaHWUI

68 Pe3epBHbIii ypok. O606uUeHne u 1
cmcTeMatmsanus 3HaHui

OBWEE KONMNYECTBO YACOB MO
MPOrPAMME

68

https://rn.edsoo.ru/00adb33c

bubnmnoteka LLOK
https://rn.edsoo.ru/00ad9cb2
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INPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA

OCHOBHO

OBPA30OBATEJILHOI ITPOT'PAMMBbI

8 KVIACC

Kon
NMpPoOBEPSIEMOro
pe3yJbTara

IIpoBepsiemMble NpeaMETHbIE PE3yJbTATEI 0CBOEHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

1

Ilo Teme: ((HepBOHaLIaJ'IbeIe XUMHWYCCKUEC ITIOHATHUS

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX TOHSITHH. aTOM,
MOJIEKyJIa, XHMUYECKHI JJIEMEHT, IIPOCTOE€ BELIECTBO, CIIOXKHOE
BEIECTBO, CMeCh (ONHOpPOAHAS M HEOJHOPOJHAS), BAJCHTHOCTS,
OTHOCUTEJIbHASI aTOMHAs U MOJIEKyJSIpHAash Macca, KOJUYEeCTBO
BEIECTBA, MOJb, MOJIPHAS Macca, MaccoBas A0 XHMUYECKOTO
3JIEMEHTa B COEAMHEHHH, MOJIPHBI OOBEM, XMMHYECKas PEakLus,
KJIaccupuKalMsl ~ peakUud:  peakuud  COCAMHEHHUs,  pPeaKkUuu
Pa3NOXKEHUs, pPeaklUH 3aMeLIeHus, peaknuu OOMeHa, JK30- U
SHIOTEPMHUYECKHE PEaKILUH, TEIJIOBOH 3>PQeKT peaxiuu, pacTBop,

MacCOBasi IOJIsI BeleCTBa (MPOLIEHTHASI KOHIIEHTPALIHSI) B PACTBOPE

1.2

WIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUHA U

MNPUMCEHATE 5TU IOHATHUA MPU OTIMCAHWUN BECIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

UCTIOJIB30BAaTh XMUMHUYECKYI0 CHUMBOJIMKY JUII COCTaBIIEHHs (hOpMyI

BEILECTB U YPABHCHUN XUMUUYECKUX PEaKLIU

1.4

pacCKpbIBaTb CMBICJI 3aKOHOB COXPAaHECHUA MacCChbI BCIIECTB,
MOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIPHOIO YY€HUA, 3aKOHa

ABoraapo

L5

ONpECaAcCIATb BaJICHTHOCTD dTOMOB JJIEMECHTOB B 6I/IHaprIX

COCAMHCHUAX

1.6

KJIacCU(PUIMPOBATh XUMHYECKHE peakuu (M0 YHUCIy M COCTaBy

YUYaCTBYIOLINX B PEAKLIUHU BEIIECTB, MO TEIUIOBOMY 3¢ dekry)

1.7

BBIUUCJIATE OTHOCUTEJBHYI) MOJIEKYJSIPHYIO M MOJSIPHYKO MAaccChl

BCIIECTB




1.8

BBIUUCJIATD MAaCCOBYIO [IOJIIO XHMHYECKOrO 3JIeMeHTa 1o (opmye

COCIMHEHUS,

1.9

BBIUUCJIATD MAaCCOBYHO JOJIHO BEILIECCTBA B PACTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHbIE METOABI MO3HAHUS — HAONIOICHHUE,
U3MEpPEeHHe,  MOJCIHMPOBAHHE,  OKCHEPUMEHT  (peajbHBli U

MBICJICHHBIH )

Ilo Teme: «BaxkHelne NpeAaCTaBUTEIN HEOPraHUUECKUX BEILECTB

2.1

paCKkpbiBaTh CMBICJI OCHOBHBIX XHMHYCCKHUX TTOHATHIH: OKCH/,

KHUCJI0Ta, OCHOBAHUEC, COJIb

22

ONpECAC/IATh MNMPUHAIJICKHOCTb BCIICCTB K OHpeI[eJ'IéHHOMy KJIacCy

COEOMHEHUH 1o Gopmyam

23

KJ'IaCCI/I(I)I/ILII/IpOBaTb HEOPTaHUYCCKUE BCILICCTBA

24

XapakTepu3oBaTh (OMMCHIBATH) OOIMME XHMUYECKHE CBOWCTBA
BEIECTB PA3JIMUHBIX KJACCOB, MOATBEPKAAs OIMHCAHUE TPUMEpPaMHU

MOJIEKYJIIPHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN

2.5

MPOrHO3UPOBATH CBOIMCTBA BCIIECTB B 3aBHCHMOCTH OT HUX
KaQUCCTBCHHOI'O COCTaBd, BO3MOXKHOCTU TMPOTCKAHUA XUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B Pa3JIMYHbIX YCJIOBUAX

2.6

CIeAOBaTh MpPaBWJIaM TMOJIb30BAHUS XUMHYECKOM TOCYIOW U
naboparopHbiM O0OOpPYIOBAHUEM, a TAKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIUSIMH [0 BBITOJHEHHIO
1ab0PaTOPHBIX XHUMHUYECKUX OIBITOB IO MOJYYCHHIO W COOUPAHHIO
ra3oo0pas3HbIX BemecTB (BOAOPOAA W KHCIOPOMAA), MPUTOTOBJICHUIO
pPacTBOpPOB C ONpPEAECNEHHON MacCOBOM JOJ€M  pPacTBOPEHHOIO
BEIIIECTBA, TUIAHUPOBATH U MPOBOIUTH XUMUYECKUE IKCTIEPUMEHTHI 110
pPacTO3HABAHUIO PACTBOPOB IIEJIOYEH W KUCIOT C TOMOIIBIO

UHIUKATOPOB (J1akMyc, GeHONPTANCHH, METUIIOPAHK U APYTHE)

2.7

MPOBOJUTDH PACUYETHI [0 YPABHEHHUIO XUMHUYECKONU PEaKLIUU

IlIo Tteme: «llepuonmueckuii 3axkoH u Ilepuoguueckas cucrema
xumuuecknx sjemeHToB [ U. MenneneeBa. CTpoeHune aTtoMoB.

Xumnueckas cBsI3b. OKUCIHTEILHO-BOCCTAHOBUTEILHBIE peakuum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUH: AApO aTroma,
JJNIEKTPOHHBIM CJIOW aTroma, aToMHas OpOWTanb, paguyc aToma,

XUMHUYCCKass CBsA3b, NOJSAPHAA W HEMNOJAPHAA KOBAJICHTHAA CBA3b,




SJCKTPOOTPULATCIIBHOCTh, HWOHHAasd CBA3b, HWOH, KaTHOH, AaHHWOH,

2

CTCINICHb OKUCJICHUA

3.2

KJ'IaCCI/I(l)I/ILII/IpOBaTb XUMHWYCCKUE SJICMEHTDI

33

ONHCHIBATh M XapakTepu3oBaTh TaOnmuuHyro ¢Gopmy Ilepnoanyeckoit
CHUCTEMbl XHMHMYECKHX 3JIEMEHTOB: pasinyaTb MOHATHUS «TJIABHAsS
noarpynmna (Arpynma)y u «mobouHas mnoarpynma (brpymma)y,

«Majbie» U «OOJbIINE» Nnepruoabl

3.4

packpeiBaTh cMmbich Ilepuoamdeckoro 3akona M. Menpeneesa:
ACMOHCTPUPOBATH NMOHUMAHUE nepnonnqecxoﬁ 3aBUCUMOCTH CBOMCTB
XUMHWYCCKHUX DJJICMCHTOB OT HX IIOJOXCHUA B Hepnonnqecxoﬁ

CHCTEMC

3.5

COOTHOCHTb  00O3HAU€HUs, KOTOpbIE HUMEKTCA B  Tabmuie
«Ilepnonuueckas  cucreMa  XuUMHYeCKHX  sneMmentos [ M.
MeHpeneeBa» € YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUsI aTOMOB
XMUMUYECKHX D3JIEMEHTOB (COCTaB M 3apsia  sapa, ofmee dYHCiIo

3JIEKTPOHOB H PacIpenesieHUe UX IO 3JIEKTPOHHBIM CIIOSIM)

3.6

ONpeCacIATb CTCIICHDb OKHCJICHUA JJIEMCHTOB B 6I/IHaprIX

COCAMHCHUAX

3.7

OTIpEeNeNATh BHJI XUMHYECKOHW CBSI3U (KOBAJCHTHAs M HOHHAs) B

HEOPTaHUYICCKUX COCIUHEHUAX

9 KVIACC

Kon
NPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE PE3YJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme: «BelecTBO U XUMHUYECKAs PEAKLIUSDY

1.1

PacKpBIBaTh CMBICI OCHOBHBIX XHMHYECKHX TIOHATUH: PacTBOP,
SNEKTPOJIUTBI, HEINEKTPOJUTHI, SJEKTPOJUTHUYECKAS] JAUCCOLMALIMS,
peakuuu HMOHHOro OOMEHa, KaTalnu3aTop, XMMHYECKOE PaBHOBECHE,
obOparumblie u HeoOpaTumble peaxuuuy,
OKHUCITUTEIbHOBOCCTAHOBHUTEIbHBIE peakuuy, OKHUCITUTE]Ib,
BOCCTAHOBHTENIb, OKHCIIEHHE ¢ BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKasi  CBsi3b  (KOBAJICHTHAs,  HOHHas,

MeTaJ'IJ'II/ILIeCKaﬂ), KpUCTAJLINICCKasd peméTKa, CIlIaBbI, CKOPOCTb




XUMHUYECKON peakLnu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHWYECCKHUX MOHATUHA U

NMPUMEHATE 5TU IOHATHUA MPU OTIMCAHWUN BEIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJIATb YPAaBHEHHUS 3JIEKTPOJUTHYECKON AMCCOLMALMM KHUCIOT,
ieioued M CoJiel, MOJHBIE W COKPALEHHBIE YPaBHEHUS pPeaKLUi

UOHHOTIO OOMeHa

1.4

pacCKkpbiBaTh CYIIHOCTH OKHCIIHMTCIBHO-BOCCTAHOBUTCIIbHBIX peaKLII/IfI

MOCPENCTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaNaHCca 3TUX Peakmui

L5

MPOBOJUTDH PACUYETHI [0 YPABHEHHUIO XUMHUYECKONU PEaKLIUU

ITo temam: «Hemertamnnl U HUX cOoequHEHUST» U «MeTalibl U HX

COCAUHCHU A

2.1

XapaKTepU30BaTh (OMHUCHIBATE) OOIIKE U CIIEU(PUISCKIE XUMUYECKIE
CBOHCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, TOATBEPXKAAsl OMHCAHUE
MpUMepaMy MOJIEKYJISIPHBIX M HOHHBIX YPABHEHUN COOTBETCTBYIOIIHX

XUMHUYECKUX PeaKLUii

22

COCTAaBJIATh YpPaBHCHUA peaKHHﬁ, NOATBCPKAAOINX CYIIECTBOBAHUC

FeHEeTHYSCKOM CBS3U MECKAY BEIICCTBAMU PA3JIMYHBIX KJIACCOB

23

MPOrHO3UPOBATH CBOIMCTBA BCILICCTB B 3aBUCUMOCTU OT UX CTPOCHUS,
BO3MOXHOCTH NPOTCKAHHUA XUMHNYCCKHUX HpeBpaH_IeHI/Iﬁ B pa3JIMYHbIX

YCIOBUSAX

2.4

CIeAOBaTh MpPaBWJIaM TOJB30BAHUS XUMHUYECKOM TMOCYIOW U
nabopartopHbiM O0OOpPYIOBAHUEM, a TAKXKe IMpaBUIaM OOpaIleHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSIMH TIO BBIMOJHEHUIO
nab0OPaTOPHBIX XHUMHUYECKUX OIBITOB MO TOJYYEHUI0 U COOMPaHUIO

ra3oo0pa3HbIX BEIIECTB (aMMHaKa M YIIIEKHUCIIOTO ra3a)

2.5

NpOBOAUTEL PCAKUIUH, TOATBEPKAANOLINEC Ka4eCTBEHHBIH COCTaB
Pa3JIMYHBIX BELICCTB. pPacCrno3HaBaThb OIbITHBIM HYTéM xXJjopuna-,
Opomun, womuna, kapOonar, ¢Qocdar, cunmkar, cynbdar,
THAPOKCUAUOHBI, KAaTUOHBI aMMOHHsS, HOHBI HM3YYCHHBIX METAJIJIOB,

MPUCYTCTBYIOIIME B BOAHBIX PaCTBOPaX HEOPraHUYECKUX BEILECTB

ITo Teme: «XuMHus 1 OKpy>Karo1asi cpeaay

3.1

pacKpbIBaTh CMBICH OCHOBHBIX Xumuyeckux mnoHsatuil: [IJIK

BCILICCTBA, KOPPO3Us METAJIJIIOB

3.2

NPUMEHATE OCHOBHBIC OINCpalnu MBICITUTEHEHON JACATCIIBHOCTH —




aHAIU3 W CHHTE3, CpaBHeHWe, OOOOIEeHne, CHCTeMaTHU3aLHNIO,
BBIABJIICHUE TNPUYIUHHO-CICACTBCHHDBIX CBSI3€H — AJii U3YUCHUA
CBOUCTB BCIICCTB U XHUMHUYCCKUX peaKL{Hﬁ; C€CTCCTBCHHOHAYYHBIC
METObl TMO3HaHWsS — HAOJIOJEHHE, W3MEPEHHe, MOJAETUPOBaHHE,

SKCIEPUMEHT (peajIbHbII U MBICIICHHBIN)




INPOBEPSEMBIE DJIEMEHTbBI COAEP/KAHUSA

8 KVIACC

Kon

IIposepsiemMblii 3jIeMEHT COAEePKRAHMS

1

HepBOHaLIaJ'IbeIe XUMHWYCCKUEC ITOHATUA

1.1

IIpenmer xumuu. Pojb XMMUU B KU3HU 4YeJIOBEKAa. XUMHsI B CHUCTEME Hayk.
Tena u BemecTBa. PuU3nUEeCKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIIECTB

1.2

IlonsitHe O METOAAaX IMMO3HaHUA B XUMHH. Yucteie BCIIECTBA U CMCCH. CnocoObl

paszaeneHus: cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue 3jeMeHTbl. CHMBOJBI  XUMHYECKHX

31eMeHTOB. IIpocThle U ClIOKHBIE BEIEeCTBa. ATOMHO-MOJIEKYJISIPHOE YUeHHE

1.4

Xumuueckas Gopmyia. BaneHTHOCTP aTOMOB XMUMHYECKHX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA ~ cocTaBa  BewmiectB.  OTHOcuTenbHas ~ aTOMHas — Macca.
OtHOcuTtenpHas MONEKyJIsipHas Macca. MaccoBas 40JIs1 XUMUYECKOTO 3JIEMEHTa

B COCAUMHCHUU

L5

KonuyectBo BemectBa. Mosb. MonsipHas macca. B3auMOCBsSI3b KOJMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IWHUI] BeuiectBa. Pacuérel mo Qopmynam

XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

1.6

Du3nyecKkue U XUMUYECKHUE SIBJICHUS. XMMHUUYECKas Peakuus U e€ MPU3HAKMU.
3aKOH COXpaHEHHUs] MacChl BEIIECTB. XUMHUUECKUe ypaBHeHus. Knaccupukarus

XUMHYECKUX peakiuil (COeqUHEHNUs, Pa3JIoKEeHHUs, 3aMeIIeHNs, OOMeHa)

1.7

XUMHUYECKUN SKCMIEPUMEHT. 3HAKOMCTBO ¢ XMMHYECKOH MOCYAOMH, ¢ MpaBUjIaMu
paboter B gjaboparopum u Tpuémamu oOpamieHuss ¢ JabOpaTOpPHBIM
obopynoBaHMeM, H3yYeHHE U OMUCaHWe (PU3MUEeCKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BelIeCcTB, HaOmoneHne ¢u3ndecknx (IUIABICHHE BOCKA,
TasHUE JIba, PaCTUPAHHE caxapa B CTYIKe, KUTIEHHE U KOHIEHCALUS BOJbI) U
XUMHYECKNX  (TOpEHHEe  CBEYHM, MPOKAJMBAHWE MENHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE Meja C KHUCJIOTOW) SIBICHUH, HAONMIOJEeHHEe W OIHCAHHE
NPU3HAKOB MPOTEKaHMs XHUMHYECKHX peakuuil (pasnokeHue caxapa,
B3aUMOJIEHICTBHE€ CEPHOW KHCIOTBI C XJIOPUAOM Oapus, pasJoKeHue
rugpokcuna Meau(ll) mpu HarpeBaHUH, B3aUMOJEHCTBHE JKeJie3a C PaCTBOPOM

cosiu meau(1l), usyuenue cnocoOoOB pasaeneHus: cMecel (C MOMOIIBIO MarHuTa,




(buIbTpOBaHUE, BBIMAPUBAHKE, NUCTHILUISIUS, XpomaTtorpadus), MpPOBEACHUE
OYUCTKH MOBAPEHHON COJH, HAOIOICHUE 1 OMTHUCAHKE PE3YJIbTATOB MPOBEACHHUS
OTBITA, WIIFOCTPUPYIOLIETO 3aKOH COXPAaHEHHMs] MAacChl, CO3JIaHHE MoJenei

MOJIEKYJI (IIapOCTEP>KHEBBIX )

Baxueiiune npeACTaBUTENN HEOPTaHUYECKUX BELLECTB

2.1

Bosnyx — cmecph rasos. CocraB Bo3ayxa. Kucnmoponm — sineMeHT u mpocToe
BemmecTBo. HaxoxneHue kuciopona B mpupone, GU3NYeCKHe M XUMHUYECKHE
cBoiictBa (peakuun ropermsi). Oxcuael. Ilpumenenue xucnopona. CriocoObl
MOJIY4eHHUSI KHCJIOopona B JabOpaTopuu W MpOMBIILIEHHOCTH. Kpyrosopor

kucnopoza B npupoje. O30H — aJnOTponHas MOAU(HUKALNS KHCIOPOAa

22

Tennooit 3dpdextT XumMudeckoil peakuy, TEPMOXUMHYIECKIE YPABHEHUS, SK30-
U HAOTEpMUYECKUE peakiuy. TommmMBo: yroib U MeTaH. 3arpsisHeHUe BO3AyXa,

yCHJIEHHE TTAPHUKOBOTO 3¢ deKTa, pa3pymeHne 030HOBOTO CIIOS

23

Bonopon — snemeHt u mpocroe BemiectBo. HaxoskaeHne BOmOpona B NPHPOZE,
bm3uyeckue W XUMHYECKHE CBOICTBA, NPHMEHEHHE, CHOCOOBI TMOTyYEHHSL.

Kucaots! u conu

24

Mounsipablit 00bEM ra3zos. PacuéTel Mo XUMUYECKUM YPaBHEHUSIM

2.5

®usnueckue CcBoiicTBa BOAbl. Bopa kak  pactBopuTenb.  PacTBOpbL
HacplneHHble 1 HEHACBIIIEHHBIE PACTBOPBL. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBasi gons Bewecrsa B pacTBOope. XHUMHYECKHE CBONCTBA BOJBL
OcHoBanus. Ponb pacTBOpOB B mpupoAe U B KU3HM 4denoseka. Kpyrosopor
BOAbl B Ipupone. 3arps3HeHHe NpupoaHbIx BoA. OxpaHa U OUYHUCTKa

MPUPOIHBIX BOJ

2.6

Knaccudpukauus Heopranmdecknx coemuHenwit. Oxcunpl. Knaccudukamms
OKCHIIOB. cojieoOpasyrouiie (OCHOBHBIE, KHCIOTHbIE, aM(OTepHbIe) U
HecoseoOpasyromue. Homenknarypa oxcunoB. Pusnueckne W XUMHUYECKHE

CBOMNCTBA OKCUOB. [lonyduenune okcuaos

2.7

OcHoBanus. Knaccudukanusi OCHOBaHWH: INENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnknatypa ocHOBaHuN. PU3NYECKHE U XUMUUYECKUE CBOMCTBA

ocHoBaHuH. llonyyeHne oCHOBaHMI

2.8

Kucnoter. Knaccuduxaums xucnor. Homenknarypa kucnor. ®usmyeckue u
XUMHYECKHE CBOWCTBA KHUCHOT. Psan axtusnoctu merauoB H.H. bekerosa.

ITonyueHue kuCnOT

2.9

Comu. Homenknatypa coseil. @usnueckne M XUMHUYECKHUE CBOMCTBA COJICH.

ITonyuenue conen




2.10

I'enerudeckas CBsI3b MECXKAY KJaCCaMH HCOPraHUYICCKHUX COGI[I/IHGHI/Iﬁ

2.11

XWMHUYECKUN  SKCIEPUMEHT. KaueCTBEHHOE ONpENeseHUuEe  COACP KAHUA
KHCJIOpPOAa B BO3IyXe, MOJIydeHHe, coOMpaHue, pacro3HaBaHHE U H3yUeHHE
CBOWCTB KHCJIOpOAa, HAOMIOAEHNE B3aUMOJEHCTBUS BELIECTB C KHCIOPOAOM U
yCJIOBHSI BOSHUKHOBEHHSI U MPEKPALIECHUsI TOPEeHus (Mokapa), O3HAKOMIICHHE C
o0pa3laMM OKCHIOB M ONHMCAaHHWE WX CBOICTB, MOJy4eHHe, coOupaHwme,
pacro3HaBaHME W HM3Y4YEHHE CBOWCTB BOAOpoAa (TOpeHHe), B3aUMOICHCTBHE
Bogopoaa ¢ okcunom Mmenu(Il) (BO3MOKHO MCTIOB30BAHUE BUICOMATEPHATIOB),
HaOmroneHne OOpasLoB  BEINECTB KOJIWYECTBOM 1 MOJb, HCCIEIOBaHUE
0COOEGHHOCTEHl pacTBOPEHHS BEINECTB C PA3JIMYHOM  PACTBOPUMOCTEIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENENEHHON MAacCOBOW HOJIeH PACTBOPEHHOIO
BEIIECTBA, B3aWMOJEHCTBHE BOABI C MeTaulaMH (HATpUEM U KaJbIHEM)
(BO3MOXXHO HCIOJIB30BAHHE BHUACOMATEPHAJIOB), OIpEIENIEHHEe pPacTBOPOB
KHACJIOT W MIeJouell C TMOMOIIBI0 HMHAMKATOPOB, HCCIEJOBaHHWE OOpas3loB
HEOPraHMYECKUX BEIIECTB pPA3JIMYHBIX KJIACCOB, HAONIONEHHE W3MEHEHUs
OKpackl WHIWKATOpPOB B pacTBOpax KHUCIOT U INeJo4el, H3ydyeHue
B3aumopeiicteust okcuga Meau(Il) ¢ pacTBOpoM CepHOI KHMCIOTBI, KHCIOT C
MeTaljaMy, peakLMil HeHTpannu3aluy, NoJy4eHne HepacCTBOPUMbIX OCHOBAaHMI,
BBITECHEHHE OJHOIO0 MeTalja JAPyrdM M3 pacTBopa COJIM, pelleHue
SKCIIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHelilne kiacchl HEOPraHUYECKUX

COEIUHEHUI»

Ilepnonuueckuii 3akoH u Ileproauyeckas cucreMa XUMHYECKUX 3JIEMEHTOB
. U. Menpaeneesa. CTpoeHne aToMOB. XUMU4eCKast CBsA3b. OKUCIUTEBHO-

BOCCTAaHOBUTECJIbHBIC PEAKITUN

3.1

IlepBrle TOMBITKH KIACCUPHUKAIMM XUMHUYECKUX 3JeMeHTOB. [loHsTne o
rpynmax CXOAHBIX 3JIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEJbHbIE METAJIbI,
rajloreHbl, MHEPTHbIE Ta3bl). DIEMEHTBbL, KOTOphle 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCUABI

3.2

Ilepnonuueckuii 3akoH. Ilepuoanyeckas cucreMa XUMUYECKUX 31eMeHTOB ..
Menneneesa. KopoTkonepuonnas 51 JUIMHHOTIEpUOAHAS dopmbl
Ileppuonuueckort cucremel xumudeckux saemeHtos JIHM. Mennpeneesa.
Ilepuonel u rpynnel. PU3MYECKUH CMBICT MOPANKOBOIO HOMEpPa, HOMEPOB

MepPUOJa U FPYIIIbI SJIEMEHTA
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Crtpoenue atomoB. CoctaB aToMHbIX sfep. M3otomnel. DnexTpoHbsl. CTpoeHue

SJICKTPOHHBIX 000JI04EeK aTOMOB MEPBBIX 20 XUMHWYECKUX DJIEMEHTOB




Ilepuonuueckoit cucremsl 1.1, Menneneesa. XapakTepuCTUKA XUMHUYECKOTO

3JIeMEHTa 1o ero noJyiokeHuro B Ilepuonuueckoit cucreme [ M. Menneneesa

3.4

3aKOHOMEPHOCTH H3MEHEHUs paauyca aTOMOB XHMMUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAIMYECKUX CBONCTB MO TIPyNNaM MW MEePHOIAM.
3nauenue Ilepuoanueckoro 3axkoHa u Ilepuonndeckoil cUCTEMBI XHUMHUYECKUX
3JIEMEHTOB [JIl pa3BUTUS Hayku W npaktuku. JI WM. MeHneneeB — y4u€HbId U

rpaskJaHUuH

3.5

Xumuyeckasi CcBsi3b. KoBajeHTHas (TONsipHasE W HEMOJISIPHAsI)  CBSI3b.

QHGKTpOOTpI/ILIaTeJ'IbHOCTb XUMHYECKHUX 3JIeMeHTOB. IOHHAas CBsI3b

3.6

Crenendb oxucienus. OKUCIUTENBFHOBOCCTAHOBUTEIbHBIE peaknuuu. Hpoueccm

OKUCJIEHUS B BOCCTaHOBJIEeHUsI. OKUCIUTENN U BOCCTAHOBUTEIHN

3.7

XUMHUUECKUH 3KCIIEPUMEHT. H3y4eHHe OO0pa3sLoB BEINECTB METALIOB U
HEMETAJUIOB, B3aUMOJEHUCTBHE THUAPOKCHAA LMHKA C pPacTBOPaMHU KHUCIOT U
HieJIo4uel, MPOBEAECHUE OIBITOB, WJUTFOCTPUPYIOLINUX MPUMEPBI OKUCIUTENBHO-

BOCCTAHOBHTEJIbHBIX PEAKIHH (TOpPEHUE, PEAKLUHU PA3IIOKEHHS], COSTMHEHHS])

9 KVIACC

Kon

IIposepsiemMblii 3JIeMEHT COAEePKRAHHS

BemectBo n xumuueckas peakuus. [losTopenue

1.1

Ilepuonuyeckuii 3akoH. Ilepuoanueckast cucteMa XuMHU4eCKux 3nemMmenTos [ 1.
Menpeneesa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOWNCTB
XUMHUYECKUX DJJIEMEHTOB MEPBbIX TPEX MEPUOJOB, Kaius, KalbLiUug MU HX
COEIVHEHUN B COOTBETCTBUM C MOJIOKEHHEM 5JeMEHTOB B Ilepmonnueckoit

CUCTEME U CTPOCHHUEM UX aTOMOB

1.2

CrtpoeHue BelecTBa: BUAbl XUMHYECKONW CBsi3U. TuNbl KpHUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTDb CBOMCTB BEILECTBA OT TUNA KPUCTAJUIMYECKON PEIIETKH
U BUJAa XUMUYeCKOH cBsi3u. Kiaccuukanus 1 HOMEHKJIATypa HEOPTraHUIECKHX
BEIIECTB (MEXAyHApPOOHAs W TPUBHAJbHAsH). XMUMHUYECKUE CBOWCTBA BELIECTB,
OTHOCSINMXCS K  Pa3JW4yHBIM  KJIacCaM HEOPraHWYeCKHX COEIUHEHUH,

FCHETUYCCKAA CBA3b HEOPTAHUYCCKUX BECIICCTB

1.3

Knaccuukanms XUMHUECKUX PEAKIMA 10 Pa3IMYHbIM NpU3HAKaM (TI0 YUCIY U
COCTaBY YyYacTBYIOIIMX B PEAKLUH BEINECTB, MO TEIUIOBOMY 3¢¢ekTy, Mo

M3MEHEHHIO CTeleHell OKHCIECHUS XUMHUYECKHX JJIEMCHTOB, IIO O6paTI/IMOCTI/Ij




MO0 YYacTHUIO  KaTauu3aTopa). OJK30- U SHAOTEPMHUYECKHE  PEeaKIHH,

TEPMOXUMHUYICCKUE YPABHCHUA. IlonsiTHE O CKOpPOCTH XUMHYIECKOM pcakuuun

1.4

[TonsiTe 06 oOpaTuMBIX U HEOOPATUMBIX XUMHUUYECKUX peakiusx. [lonsatue o
TOMOTEHHBIX M T'€TEPOTreHHBIX peakiusx. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH.
@DakTophl, BIMSIOLINE HAa CKOPOCTb XHMHYECKOW pPEaKIMH U TMOJIOKEHHE

XUMHUYCCKOI0O paBHOBECHUA

L5

OKUCINTENBbHO-BOCCTAHOBUTENbHBIE  peaKLUy, SNIEKTPOHHBIA  OanaHc
OKUCJIMTEbHO-BOCCTAHOBUTENbHON  peakuuu.  CocTaBieHHE  ypaBHEHHH
OKHCJIMTEbHO-BOCCTAHOBUTENBHBIX pPEeaKLUUi C HUCHOJb30BAHHEM METOAa

3JIEKTPOHHOTO Oajianca

1.6

Teopust 37eKTPOIUTUYECKON AMCCOLMALMU. DJIEKTPOJUTEl U HEDJIEKTPOJUTHI.
I<21TI/IOHI>Ij aHMOHBI. MexaHn3m AUCCOLMAIIUU BCIICCTB C PA3JIMYHBIMU BUAAMU
XUMU4eCKol cBsi3u. CreneHb nuccormanni. CUIbHBIE U CIA0BIe 3JIEKTPOJIUTHL
Peakunn monHOro obmMeHa. YCIOBHUsSI MPOTEKAHUsI peaklil MOHHOTO OOMEHa,
MOJIHbIE U COKpalEHHblE HOHHbIE ypaBHEHHUs peakiuil. CBoOIicTBa KHCIOT,
OCHOBaHMH W COJIeH B CBETe TPEACTABICHUN OO0 JIEKTPOIHTUYECKON

nuccoumnanuu. KauectseHHble peakuinu Ha HOHBL [loHsATHE O ruapoM3e coneit

1.7

XuMuuecKkuit OKCIIEPUMEHT. O3HAKOMJICHUE C MOACIAMHU KPUCTAJTUYICCKUX
PEETOK HEOPraHWYECKHUX BEILIECTB — METAJUIOB M HEMeTauloB (rpadura u
anMasa), CIOKHBIX BEIECTB (XJIOpHAa HATPHsl), MCCIENOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOH peakuu OT BO3ACHCTBUS Pa3IMYHBIX (PaKTOpPOB;
WICCIIEIOBAHNE  3JIEKTPOIIPOBOJHOCTH  PAacCTBOPOB  BELIECTB,  IpoLecca
AUCCOLMAIIMM  KHUCJIOT, IueinoYed H coseidl  (BO3MOXKHO —HCIOJIb30BAHHE
BHUIECOMATEPHANIOB); TPOBENEHHE OIMbBITOB, WUIOCTPUPYIOIIUX TMPHU3HAKU
NPOTEKAHMs peakuii HOHHOro oOMeHa (00pa3oBaHHE OCaiKa, BBIIEIEHUE Ta3a,
oOpa3oBaHHE BOIbI), ONBITOB, HIUTIOCTPUPYIOLUINX NPUMEPHI OKUCIUTEIBbHO-
BOCCTAHOBHTENBHBIX peaKUuil (TOpeHHe, PeakiH Pa3jIoKEeHUs, COSNUHEHHs);
pacno3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOIIbI KAYeCTBEHHBIX PEaKLUi

Ha MOHBI, pELICHUEC SKCIICPUMEHTAJIbHBIX 3aaa4

Hewmeranmbl n ux COCIUHCHUA

2.1

OOmast xapakTepuctuka rajoreHoB. (COOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u Gu3nIecKre CBONHCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHe CBOHCTBA Ha MpHUMEpPe XJopa
(B3amMopeiicTBHE ¢ MeTa/slaMH, HEMeTaJJIaMH, IIejo4amu). XJIOPOBOIOPOI.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIyueHUe, IpuMeHeHue. JlelicTBue




XJIOpa U XJIOPOBOAOPOJA HAa OpPraHU3M 4eNOBeKa. BakHellne XJIOpUAbl U UX

HaxO0XXJAEHUE B IPUPOJE

22

OOmast xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpOeHHUs
aTOMOB, XapakTepHble CTeneHn okucieHus. CtpoeHne U Gpu3nuecKue CBOWCTBA
NPOCTBIX BEIIECTB — KHCJIOPOAa M Cepbl. AJUIOTPOIHBIE MOAU(PHKAINU
KHCJIOpPOZa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBONOPOI, CTPOCHHE,
(1)I/ISI/ILIGCKI/IG A XUMHYECKHe CBOMCTBA. OKCI/II[bI CEPbl KaK MNPECACTAaBUTCIIN
KHCJIOTHBIX OKCHAOB. CepHaﬂ KHUCJIOTA, (1)I/ISI/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBA
(o0mue kaxk mpencTaBUTENS Kiacca KHCIOT U crermduyeckne). XUMHUIECKHE
peakuuy, JeKalnue B OCHOBE MPOMBIIIJICHHOTO Croco0a MOJy4eHUsT CEPHOU
KHCJIOTBHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4Y€CTBCHHAs pCakKUHsdg Ha
cynbpar-uon. HaxoxneHue cepbl U €€ COCOUMHEHUI B mpupoae. XUMHYECKOe
3arpsisHEHNE OKPY)KAOLIEH Cpeabl COCTUHEHUSMH Cepbl (KHUCIOTHBIC IOXKIM,

3arpsi3HEHHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MpeAOTBPAICHHS

23

OOmast xapakrepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepPHbIEC CTETIEHU OKUCICHUS. A30T, pPaclpOCTPaHEHHE B IPUPOJE,
¢dusnyeckne U xuMudeckne cpoiicta. Kpyrosopor asora B mpupone. AMMHUAK,
ero ¢usnvyeckne M XMMHYECKHE CBOHCTBA, MOJy4YeHHe W npumeHeHue. Conu
aMMOHHUS, UX (U3NUecKHe W XUMHUYECKHE CBOICTBA, NPUMEHEHHE.
KauecTBeHHast peakuuss Ha MOHBI aMMOHHMS. A30THasi KUCJIOTa, €€ MOJydeHHe,
dusnyeckne U XUMHYECKHE CBOHCTBa (OOIMe Kak TNPEeACTaBUTENS Kiacca
KUCIOT M cnennduyeckne). Mcrmonp3oBaHne HUTPATOB M COJIEH aMMOHHUS B
Ka4eCTBE MHHEPAIbHBIX yAOOpeHUil. XUMHUYECKOe 3arpsi3HEHHE OKpPY’KaroIuen
cpeabl COENMHEHMSIMU a30Ta (KUCJIOTHBIC TOKIH, 3arpsi3HEHHE BO31yXa, TIOYBBI

U BOJIOEMOB)

24

Docdop, ammorponHbie Momudukanuu (ocdopa, PusnUeckue U XUMUUECKHE
ceorictea. Oxcun ¢ochopa(V) u dochopHas kucinora, (QGuU3UYECKUE U
XUMUYECKHE CBOWCTBA, mosiydeHue. Mcrnomb3oBaHue ¢ocdaroB B KadecTBe

MUHEPaJIbHBIX YAOOpEHHIt

2.5

OOmast xapakrepuctuka 3JeMeHTOB IVA-rpynmbl. OcoOeHHOCTH CTpOeHHUs
aTOMOB, XapakTepHble CTENEHH OKUCIEHHsA. YTJIEPOA, aJUIOTPOIIHBIE
Moau(UKaMy, pPaclpoCTpaHeHWe B TpHUPOAE, (U3MUECKHe U XUMUYECKUE
csoiicTBa. Ancopbuusi. Kpyrosopor yriaepoaa B nmpupone. OKCHIbl yriepoaa,
nux (1)I/ISI/ILIGCKI/IG U XUMHWYCCKUEC CBOﬁCTBa, HeﬁCTBHe Ha JKHUBBIC OPraHU3MBbI,

MOJYy4YCHHUE U MPUMCHCHUC. OKOJIOTHYECKHE HpO6J’IeMbI, CBA3aHHBIE C OKCHUJIOM




yraepona(lV), rumore3a rinoOaqbHOTO TOTEIUICHHUS KJIMMATa, MMapHUKOBBIN
s¢dextr. YrombHas KHUCIOTA U €€ CONMM, UX (PUIUYECKHE U XUMHUYECKUE
CBO¥CTBa, MoOJydeHue U mpumeHeHue. KadecTBeHHass peakiusi Ha kapOoHaT-
uonbl. Ucnonp3oBanue KapOOHATOB B OBITY, METUIIMHE, MPOMBIILIEHHOCTH U

CEJIbCKOM XO3SUCTBE

2.6

[TepBoHaYambHBIE MOHATHA 00 OPraHMYECKHX BEINECTBAX KaK O COCOMHEHUSIX
yriaepopa (MeTaH, 3TaH, J3THWJIEH, AlLETWIEH, 3TaHOJ, INIMLEPHH, YKCyCHas
kucnora). Mx cocraB m xummdeckoe crpoenue. [lomarne o Oumonormuecku
BAXXHBIX BEILIECTBAX. JKHpaX, OeNkaxX, YIiIeBoJax — U HX POIH B KHU3HH
yenoBeka. MarepualbHOE €IUHCTBO OpPraHMYECKUX U  HEOPraHUYEeCKUX

COeUHEeHUH

2.7

Kpemumnii, ero ¢usuueckne W XUMHUYECKHE CBOICTBA, IMOJYYeHUE U
npumMeHenne. CoenuHeHus KpeMHus B mpupope. OOumme mpencraBieHus 00
okcune kpeMHIsI(IV) u kpemHneBoit kucnore. CUITMKAThI, UX UCIIOJIB30BAaHUE B
OBITY, MEIUIIHE, MTPOMBILLIEHHOCTH. BakHEHIne CTPOUTEIbHBIE MaTEPHAIbI:
KepaMHKa, CTEKJIO, IeMeHT, OeToH, skejne300eToH. [Ipobiemsl Oe3omacHOTo

HCIOJIb30BAHUSA CTPOUTECIIbHBIX MATCPUAJIOB B HOBCGHHGBHOP'I JKU3HHU

2.8

XUMHUYECKUH SKCIEPUMEHT. H3Y4eHHE OOpa3LoB HEOPraHMYECKHX BELIECTB,
CBOMWCTB COJITHOM KHUCJIOTBHI, MPOBEACHUE KAYECTBEHHBIX PEAKLUNH Ha XJIOPHUA-
HWOHbI W HaONOACHNWE NPU3HAKOB HX MPOTEKAHMS, ONBITBHL, OTPAKAOIINE
¢dusnvyeckne 1 XUMHYECKHE CBOMCTBA raJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
UCITIOJIb30BAHME BHIEOMATEPUANIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPHIOB
(ramoreHuIOB), O3HAKOMJIGHHME C OOpasmamMu cepbl U €€ COSAMHEHUSMHU
(BOBMOXXKHO  HCIOJIb30BAaHHE BHIEOMATepUANIOB); HaOMIOAEHHE Mpolecca
oOyrimMBaHusl caxapa IOJA JeHCTBUEM KOHLIEHTPUPOBAHHOH CEPHOW KHCIIOTBI,
U3yUeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOW CEPHOHN KHCJIOTHI, MPOBEACHUE
KQ4eCTBEHHOW peakuuu Ha cynbdaT-uoH ¢ HaONMIOfeHHWE TMpHu3HaKa eé
NPOTEKAHMSL, O3HAKOMJIEHHE C (PU3NIECKUMU CBOWCTBAMHU a30Ta, Gpochopa u ux
COeOMHEHNH (BO3MOJKHO HCIOJB30BAHHE BHIEOMATEpUAOB), oOpasuamu
a30THBIX U (HOCPOPHBIX yIOOpeHUH; moy4eHne, coOupanue, pacro3HaBaHUE U
U3yYeHUE CBOINCTB aMMHaKka, MNpPOBEICHHME KaueCTBEHHBIX peakLMUi Ha HOH
aMMOHUSI u  (Qochar-uOH U U3yYEHHE NPU3HAKOB WX MPOTEKAHMS,
B3aMMOJICHICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO (BO3MOYKHO
UCTIOJIb30BAHME BHUIEOMATEPUANIOB), H3YyUYEHHE MOZENeH KPUCTAIUIMYECKHX
pemérok anmasza, rpadmura, ¢yulepeHa, O3HAKOMIIEHHE C IPOLIECCOM

ancopOuMM pacTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIJIEM U yCTPOHCTBOM




NPOTHBOrasa; MOJyYeHHe, coOMpaHHe, Paclo3HABAHWE U H3YYEHHE CBOMCTB
YIJIEKHCIOro ras3a, NpOBEeNeHHEe KadeCTBEHHBIX peakiuii Ha KapOoHaT- U
CUJIMKAT-UOHbl W M3y4YEHHE NPU3HAKOB MX MPOTEKAHUs, O3HAKOMIIEHHE C
MPOAYKLHEH CHUIMKATHON IPOMBILUIEHHOCTH, peLIeHHe 3KCIepUMEHTAaNbHbIX

3a1a4 1o TeMe «BakHele HeMeTaJIbl U UX COEqUHEH UST»

Mertaniasl u ux COCAUHECHUA

3.1

OOmast xapakTepUCTHKA XHMHYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nojoxeHuss B Ilepuonnueckoil cucreme xumudeckux osiementos .
Menneneesa u crpoeHust aroMoB. CTpoeHHe MeTaJlIoB. MeTaninyeckasi CBsi3b U
MeTaljuyeckas KpUCTAJIMYecKas peliéTka. DJIEKTPOXUMHUYECKHH  psA

HaIpPsKEHUH METaJJIOB

3.2

Qusnyeckrue U XUMHYECKHUE CBONCTBA MeTaIoB. O0mue crnocoObl MOydIeHHS
MeTayioB. [IoHsTHE O KOPPO3UU METAJIIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CriiaBel (CTallb, 4yTyH, TIOPATIOMUHMN, OPOH3a) U UX MPUMEHEHHE B

OBITY ¥ MPOMBILLIEHHOCTH

3.3

IMlenounble MeTasbpl: noJioskeHue B Ilepuognueckoil cucTeMe XHUMHUYECKUX
snemeHToB /[ M. Menneneesa;, CTpO€HHE UX aTOMOB, HaXOXKIEHUE B MPUPOLE.
dusuyeckre 1 XUMHYECKHE CBOICTBA (Ha mpuMepe HaTpust 1 Kajust). OKCHIbl U
TUAPOKCUABI HATPUA U KaJlus. HpI/IMeHeHI/Ie MIEeJIOYHBbIX MCTAJJIOB MU HX

COeUHEeHUN

3.4

IMlenouHo3emMenbHbIE  METaNIbl MarHuil W KalblUW.  TOJIOKEHUE B
Ilepnonuyeckoii cucteMe xumudeckux 35neMenTos .M. Menneneesa, ctpoenune
UX aTOMOB, HaxoXaeHue B mnpupone. Pusnueckue M XUMHUYECKUE CBOMNCTBA
MarHusi U Kajplus. BaxHeillne coenquHEHMs Kaiblust (OKCHI, THIPOKCHN,

comn). XK&cTkocTh BOABI U CIIOCOOBI €€ YCTpaHEeHUs

3.5

AnroMuHHil: mojiockeHue B Ileproamueckoil CUCTEME XUMHYECKHX 3JIEMEHTOB
JA.H. Menneneesa, cTpoeHue aTtoma, HaxOXAeHHWe B npupone. dusudeckue u
XUMHYECKHE CBOIMCTBA amOMUHUS. AM(OTEepHBIE CBOWCTBA OKCHIA U THIPOKCHIA

AJIFOMHUHUA

3.6

Keneso: nonoxenue B Ilepuoauyeckoil cucreMe XUMUYECKUX dJ1eMeHTOB I .
MeHzeneeBa, CTpOGHHE aToMa, HaxOXIeHWe B npupone. Pusmueckue u
XUMHYEeCKHe CBOHCTBa xene3a. Oxcunpl, ruapokcunabl u conu skeneza(ll) u

xene3a(Ill), ux cocras, CBOHCTBA U MOJTyYEHUE

3.7

XUMHUYECKUM SKCIECPUMEHT. O3HAKOMIJICHUE C O6pa3LIaMI/I MCTAJIJIOB U CIIJIABOB,

uX (PU3MUECKUMHU CBOMCTBAMH, H3yYEHHE pE3yJIbTATOB KOPPO3UU METAJUIOB




(BO3MOIKHO UCTIOJIb30BAHUE BUJICOMATEPHAJIOB), ocoOeHHOCTEH
B3aUMOJIEHCTBHSI OKCHIA KaJbLUs M HATpUsl C BOXOW  (BO3MOXKHO
UCIIOJIB30BAHME BUIECOMATEPHANIOB); HCCIIEIOBAHHE CBOMCTB JKECTKOW BOIBI,
mporiecca TOpPEHHUsl JKeyne3a B KHCJIopone (BO3MOXKHO — HCIOJIB30BAHHE
BUAEOMATEPHAJIOB); MPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMH HA HOHBI
(Marnms, kanpuus, amoMuHus, LuHKa, skenesa(ll) u xemesa(Ill), memu(Il);
HaOJrOIeHNe W OMMCAaHHWE MPOLIECCOB OKPAIIMBAHMS IJIAMEHH MOHAMH HATpPH,
Kamusg W KaubOust  (BO3MOXKHO — HCHOJIb30BAaHHUE  BHUIEOMATEPHAJIOB);
uccienoBaHne aM(pOTEePHBIX CBOMCTB THAPOKCHIA aTIOMHHHMS M THIPOKCHAA
[IMHKA;, PELICHNE SKCIIEPIMEHTAIbHBIX 3a71a4 N0 TeMe «BakHeHIne MeTamibl U

HUX COCOUHCHU

XHUMHUS U OKPyXKaroLias cpena

4.1

Hosble Marepuanel 1 TexHOJOruU. BemecTtsa U maTepuaibl B MOBCEAHEBHOMN
JKM3HH 4YeJIOBeKa. XUMHS U 30pOBbe. be3omacHoe MCnojib30BaHKHE BEIIECTB U
XUMUYECKNX peakiuil B ObiTy. IlepBasi moMOIIb MpH XUMHUYECKHX OKOTrax U

OTPaBJICHUSIX

42

OCHOBBI ~ 3KOJIOTHUECKOW  TIPaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxkaromeii cpennl I1JIK. Ponp XxuMuu B pelieHnn 3KOJOrHYECKUX MPoOiIeM.
[IpuponHbIe HCTOYHUKH YIIEBOAOPOAOB (yroyib, NPHUPOIHBIA ra3, He(Tb),

MPOAYKTHI X TiepepaboTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

43

XUMUYECKUH 3KCIIEPUMEHT: M3y4eHHe 00pa3LioB MaTepHaOB (CTEKIIO, CIUIABBI

METAJUIOB, MTOJIUMEPHBIE MaTEPHAIIBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OGBPA30OBATEJILHOI
ITPOI'PAMMBbBI OCHOBHOI'O OBIIET'O OBPA3OBAHUSI

Kon
NMpPoOBEPSIEMOro
TpeboBaHUS

IIposepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJibTaTaM
0a30B0Or0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOMN
NPOrpaMMbl 0CHOBHOI0 001mero odopaszopanusi Ha ocHope PI'OC

1

IIpencrasnenue:

1.1

O TO3HABAEMOCTH SIBJICHHH MPUPOABI, TMOHUMAaHHWE OOBEKTUBHON
3HAYUMOCTH OCHOB XMMHYECKOH HayKH Kak OOJACTH COBPEMEHHOIO
€CTeCTBO3HAHMs, KOMIIOHEHTa OOIeH KyJIbTypbl M TNPAKTHUECKOH
OEATENIbHOCTH YeJIOBEKa B YCIOBHUSX COBPEMEHHOrO OOIIEeCTBa,

NMOHUMAaHUE MECTA XUMUU CPEAU APYTUX €CCTECTBCHHBIX HAYK

1.2

O HAYYHbIX METOJAaX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKUX METOAAX HUCCICAOBAHUA BCIICCTB U HU3YUCHUA
XUMHWYCCKUX peaKL[PIfI; YMCHUE HUCIIOJIBb30BATDH MOACIHN JJIA

OOBSICHEHHST CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cthepax npodheCCHOHANBHON AESITETbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMCHHBIMH TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHXKCHUAX
XUMUYECKOW HAyKH, YTO TO3BOJUT OOYHAIOUIUMCS PacCMaTpUBATh
XUMUIO Kak cepy cBoeii Oyaymieii mpoheCCHOHATbHON AeSITEIbHOCTH
U CleNaTh OCO3HAHHBIM BBIOOP XMMHH Kak MPOQHIBHOTO MpeaMera

MIPU MEePEX0/ie Ha YPOBEHb CPEAHEro o0mero o0pasoBaHus

Bnanenne cucreMod XUMHYECKUX 3HAHUH W yMEHUE IPUMEHSATH

CUCTEMY XUMHUHYCCKUX 3HaHPII>'I, KOTOpast BKJIIFOYACT:!

2.1

BaXHEUWININE XUMWUYECKHE ITOHATHSI. XUMHWYECKUH JJICMCHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJIOXKHOE BELIeCTBO, OJHOPOAHAS U
HEOIHOPOJHAs CMeCh, OTHOCHTENIbHbIE AaTOMHAs M MOJIEKYyJIIpHas
MAacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJIPHAsl Macca, MOJISPHBII
00BEM, OKCHA, KHUCIOTA, OCHOBAHHE, COJb (CPEAHssA), XHUMHUYECKas
peakiys, peakuud COCOUHEHHUS, PEeaKLUUU pPas3joKeHHs, pPeakLuH
3aMeIIeHUs], pPeakUu OOMEHa, TEeIUIOBOM 3(PQEKT peakuuu, 3K30- H
SHIOTEPMUYECKHE PEAKLHM, PacTBOP, MAacCOBasl IOJS XHMUYECKOIO
3JIEMEHTA B COEAMHEHHH, MAacCOBasl 0N U MPOLICHTHAST KOHLIEHTPALIHSI

BELLECTBA B PACTBOPE, APO aTOMA, SJIEKTPOHHBIN CJION aTOMa, aTOMHAst




opbutanp, pamuyc aToma, BaJC€HTHOCTb, CTENEHb OKHUCIICHHS,
XUMHUYECKAs CBA3b, SJIEKTPOOTPULIATENIBHOCTD, MOJISIPHAS U HEMOJIAPHAs
KOBaJICHTHAasi  CBsA3b, HWOHHAs CBsI3b, METAJUIMYECKas  CBs3b,
KpUCTAUINYECKash pemérka (aroMHas, HWOHHAs, MeTalJIMYecKas,
MOJIEKYJISIpHAs), MOH, KAaTHOH, AHWOH, BJIEKTPOJHUT WM HEJIEKTPOJIHT,
JNEKTPOJIUTHYECKAs] ANCCOLMALNS, PEAKUUH HOHHOrO OOMeHa,
OKUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLINY, OKUCJIUTENL |
BOCCTAHOBHUTENb, OKHMCJIEHME W  BOCCTAHOBJICHHE, 3JIEKTPOJIHS,
XUMUYECKOE paBHOBecHE, OOpaTUMble M HEOOpaTHMbIe pPEaKLHH,
CKOPOCTb XUMHYECKOW peaxkumy, karanusarop, IIJK, xkopposus

METaJIJIOB, CILJIaBbI

22

OCHOBONOJIATaloIUe 3aKOHbl XHMHM: 3aKOH COXPaHEHHs MAacchl,
nepuoandeckuii 3akoH J M. Menneneesa, 3akOH MOCTOSIHCTBA

COCTaBa, 3aK0H ABOTaIIPO

23

TEOPUU  XUMUU! ATOMHO-MOJIEKYJIIPHAs TeopHus, Teopus

BHGKTpOHI/ITI/I‘{eCKOﬁ JUucconuanmun

Brnaagenue ocHOBaMU XUMHYECKOW IPAMOTHOCTH, BKJIFOUAKOLLEH

3.1

yYMEHHE TPaBUIBHO MCIIOJB30BATh H3YYEHHBIEC BEIIECTBA U MATEPUAIBI
(B TOM umucie MUHEpaJIbHBIE YAOOpPEHHs, METaUlbl M CIUIABBI,
NPOAYKTHl TepepaboTKH NPUPOAHBIX HCTOUYHHKOB YIIIEBOIOPOIOB
(yrns, mpupomHoro rasa, He(TH) B OBITY, CENIbCKOM XO3SIICTBE, HA
NPOM3BOJICTBE M TMOHUMAaHHE 3HAYECHHUS JKUPOB, OEIKOB, YIIEBOIOB
1T OPTaHU3Ma YeJIOBEKa;, YMEHHE MTPOrHO3UPOBATh BJINSHUE BEIECTB
U XUMHYECKHX IPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAFOIIYIO

MNPUPOAHYIO CpEAY

3.2

YMEHUEC HHTCTPUPOBATHE XUMHUYCCKUC 3HAHHA CO 3HAHUAMU OPYrux

yueOHBIX IPEIMETOB

33

HAJIMYHME OMbITa PabOThl C PA3NIUYHBIME HUCTOYHUKAMH HH(GOpMAIUU
no XUMHUH (HaydHass M HAyYHO-TIOMYJSIPHAS JIUTEpaTypa, CJIOBApH,

CTIPaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

YMEHUEC OOBEKTHBHO OLICHUBATb I/IH(I)OpMaLII/II-O O BCIIECTBAX, HX
NPEBPALICHUAX u MPAKTUICCKOM NPUMCHCHUU u YMCHUE

UCTIOJIL30BAaTh €€ IJIst pemicHuA yLIe6HO-1'I03HaBaTeJ'IbeIX 3agaq

BJ'IaI[eHI/Ie OCHOBAaMH TMOHSTHIHOTO amfnmnapara “ CHUMBOJHUYCCKOIO

SA3bIKA XUMUH IJIA COCTaBJICHUA (I)OpMy.]'I HEOPraHN4CCKUX BCHICCTB,




VPaBHEHUN  XUMHYECKHUX  pEakUui; OCHOBAMH  XUMHYECKOM

HoMeHKJIaTypel (IUPAC u TpuBnanbHOI)

YMeHne OOBACHATH CBSI3b IMOJIOKEHHs 3JeMeHTa B llepuonndeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHMsSI aTOMOB
XMUMUYECKHX D3JIEMEHTOB (COCTaB U 3apsa  sapa, olliee dHCIIO
3JIEKTPOHOB), pAacIpefeNeHneM »3JIEKTPOHOB II0 3HEPreTH4eCKUM

YPOBHSAM aTOMOB IMEPBBIX TpéX NEPHUOAOB, KaJIUA U KaJIbLIUA

IIpencraBnenne O  MEPUOAUYECKOW  3aBUCUMOCTU  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (pPaJuyC aToMa, 3JIeKTPOOTPHULIATEIHHOCTD),
NPOCTBIX W CJOXHBIX BECIICCTB OT TIOJOXKECHUA JJICMCHTOB B
[Mepuonuyeckoit cucteme (B MalbIX MepUONAX W TJIABHBIX

MOJTPYIIAx) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa

YMmenne kinaccupuIpoBaTh:

7.1

XUMHWYCCKUE SJICMEHTBI

7.2

HCOPTaHNUYICCKUEC BCIIECTBA

73

XUMHUHYCCKUEC PCAKLIUU

YMeHue ONpeaesTh:

8.1

BAJICHTHOCTb U CTCHCHBL OKHCJICHUA XUMHUYCCKUX SJIEMCHTOB, 3apsj

HOHa

82

BUJl XHMHMYECKOW CBA3M M THUN KPUCTAJUIMYECKOH CTPYKTYpBHI B

COCAMHCHUAX

83

XapaKTep Cpeabl B BOJHBIX PACTBOPAX BEINECTB (KHCIOT, OCHOBAHU)

8.4

OKHCJIUTEIIb 1 BOCCTAHOBUTEIIb

YMeHne XapakTepu30BaTh (PU3NIECKUe U XUMHUYECKHE CBOMCTBA!

9.1

MPOCTBIX BEUIECTB (KUCIOPOJ, O30H, BOIOpOHA, rpadur, anmas,
KpeMHul, asor, ¢ocdop, cepa, XJop, HATPUH, KaIuH, MarHwii,

KaJIbIUH, aTFOMUHUN, JKeJIe30)

9.2

CIIO’KHBIX BELIECTB, B TOM YHCJIe HMX BOJHBIX pPacTBOpOB (BOAA,
aMMHaK, XJOPOBOJOPOI, CEPOBOJAOPOJ, OKCHIABI MU THAPOKCHIBI
metayiop [-ITA rpymm, amomunusi, menu (I1), muaka, xeneza (II u
I11), oxcuner yraepona (I u IV), kxpemuus (IV), azorta u pocdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a30THUCTas, a30THa,

docdopHasi, yrojpHasi, KpeMHHEBAsI KICIIOTa U UX COJIH)

93

MPOTHO3UPOBAaTb M XapakKTepU30BaTh CBOWCTBA  BELIECTB B




3aBUCUMOCTH OT HUX COCTaBa W CTPOCHUSA, NMPUMEHCHUEC BCIICCTB B
3aBUCUMOCTHU OT HUX CBOfICTB, BO3MOKHOCTB MPOTCKAHUA XUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B Pa3JIMYHbIX YCJIOBUAX

YMeHHEe COCTABJIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUsI PEaKLU, B

10
TOM YHUCJIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKLINIA
103 WUTFOCTPUPYIOIIUX XUMUYECKHE CBOWMCTBA M3YYEHHBIX KJIACCOB
' (Tpymni) HEOPraHUYECKUX BEILIECTB
10.4 MOATBEPKAAIOIINX N'EHETUYECKYIO B3AUMOCBSI3b MEXKIY HUMU
11 YMeHHe BIUUCIATE (TPOBOANUTD PACUETHI):
11 OTHOCHTEJIbHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEINECTB,
' MaCCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSTUHEHUHN
11.2 MAacCCOBYIO JOJIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIEeCTBA U €ro Maccy, 00beM ra3os
114 MO YpaBHEHHUSIM XHUMHYECKHX pEAKIMA W HAXOAUTh KOJUYECTBO
' BEIEeCTBA, 00BEM B MacCy PeareHTOB HWIJIM POIYKTOB PEAKLIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  mo3HaHusi  (HabnroneHwe,
191 U3MEpEeHHe, SKCIIEPUMEHT, MOJECITUPOBAHIE) TPU H3YYEHUH BEIIECTB U
' XUMHYECKHX SIBIICHHUH;, yMeHHe c(hOopMyIupoBaTh mpodieMy W
MPEUIOKUTD TYTH €€ PEIICHHUS
192 Oe3omacHOl pabOThI C XHUMHYECKHMMH BEIIECTBAMU, XUMHUYECKOU
' MOCyIOH U JTadopaTOPHBIM 000PYIOBAHUEM
MpaBmIaMu O€30TIaCHOTO OOpAIEHUs C BEIIECTBAMU, UCTIONb3yEeMbIMU
B MMOBCEIHEBHON JKU3HH, NPABIJIAMH TIOBEICHUS B LIENISIX COepeKeHUs
123 300pPOBb M OKpPYXKaroIlell NOPUPOJHON Cpenbl, NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3ACHCTBHUSI HA JKHBBIE OPraHU3MBI OIPEAENEHHBIX
BEIECTB, CNOCOOOB YMEHBINEHHUS] U MPENOTBPALIEHUS HX BPEIHOTO
BO3JIEUCTBUSA
3 Hanuune npakTUYecKUX HABBIKOB IIAHWUPOBAHUS M OCYLIECTBIICHHUS
CIIEAYIOMINX XUMHUYECKUX SKCIIEPUMEHTOB:
131 U3y4YeHHE U ONHcaHue (PU3MYECKHX CBOMCTB BEINECTB;, O3HAKOMJICHHE

C (I)I/ISI/ILIGCKI/IMI/I u XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,




WUTIOCTPUPYIOLME NPU3HAKHA NPOTEKAHUsI XUMUYECKUX PEaKLui

13.2

U3y4eHHe CIIoco00B pa3/ieNieHus cMecei

13.3

MOJIydYeHUE KHCJIOpOAAa U H3yYe€HHE €ero CBOICTB, MOJIydYeHUE
BOJOPOJAa U U3Y4YEHHE €ro CBOMCTB, MOJIydY€HHUE YIJEKUCIIOro rasa u

HU3YyUCHUEC €TO CBOI>'ICTB; MOJIYYCHHUE aMMHAaKa U U3YyUCHUE €TO CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEACNEHHOW MAacCOBOH AoJiei

PACTBOPEHHOIO BEIECTBA

13.5

IIPUMEHEHUE UHJIUKATOPOB (maxmyca, METUIOPaHKa 51
benondranenHa) s OMpeNENIEHUsT XapakTepa Cpeabl B PacTBOPax

KHUCJIOT U LIeJIouei

13.6

WCCIEIOBAHUE U OINUCAHWE CBOMCTB HEOPraHWYECKHX BELLECTB
Pa3JIMYHBIX KJIACCOB, U3yYEHUE B3aUMOJEHCTBUSA KUCIOT C METAJIIAMH,
OKCUAAMH  METAJIOB,  PAaCTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH, IIOJYYEHHE HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHONO MeTajljla JAPYyrMM M3 pacTBopa  COJIH,
uccienoBaHue aM(pOTEPHBIX CBOWCTB THUAPOKCHIOB aJIOMUHUS U

OUHKa

13.7

PEHICHUE SKCIICPUMEHTAJIBHBIX 3a7a4 IO TCMaM: «OCHOBHEBIE KJIACChI
HEOPTaHUICCKUX COGHHHGHHﬁ)); ((QHGKTpOJ'II/ITI/ILIeCKaSI
JUCCOLNALIN, «BaxkHelimme HeMeTaIbl U HX COCAUHCHUSA»

«BakHenne MeTauibl U UX COeqUHEHU)

13.8

XUMHYECKHE  OKCIEPUMEHTBI,  WUIIOCTPUPYIOIIHE  MPU3HAKH
NPOTEKaHMsI PeaKifii HOHHOrO OOMEHa, KaueCTBEHHbIE PEeaki[id Ha
NPUCYTCTBYIOLIHE B BOIHBIX PACTBOPaX HMOHBI. XJIOPHUI-, OPOMUI-,
womnun-, cymbdar-, docdhar-, kapOoHAT-,  CHIIMKAT-AaHUOHBI,
THIPOKCUI-UOHBIL, KATUOHBI AMMOHUS, MAarHusi, KaJblUsl, aFOMHHUSI,

xkenesa (2+) u xkenesa (3+), menu (2+), uuHKa

14

VYmMmenue:

14.1

NPEACTABJIATL PE3YJIbTATBI JKCIEPHUMECHTA B (1)opMe BBIBOJOB,
J0OKa3aTCIbCTB, Fpa(I)I/IKOB u Ta6.]'II/ILI U BbIBJEATH SMIIMPUYCCKUEC

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMNBATH CBA3U MCXKAY PCAJIBHO Ha6J'II-OI[aeMbIMI/I XUMHWYCCKUMU
ABJICHUAMU U IpOLUECCaMU, MPOUCXOAALINMHA B MaKpPO- U MUKPOMUPE,

OOBSICHATD PUIMHBI MHOTOOOPa3Usl BEIECTB




IHHEPEYEHD DJIEMEHTOB COAEPKAHUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM DK3AMEHE 110 XUMHUN

Kon

IIposepsiemMblii 3j1IeMEHT COAEePKRAHMS

1

HepBOHaLIaJ'IbeIe XUMHWYCCKUEC ITOHATUA

1.1

Uucteie BemmecTBa 1 cMecu. CriocoObl pa3neneHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuueckue siieMeHThl. CHMBOJBI  XUMHYECKHX

JJIEMCHTOB. HpOCTbIe U CJIOKHBIC BEIIECTBA.

1.3

Xumuueckas Gopmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIeMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHICCTB. OtHOcuTENBHAST aTOMHasl Macca.
OtHocureabHas MOJICKYJIIpHasA Macca. MaccoBasi 4011 XUMHYECKOrO 3JIEMEHTA

B COCAUMHCHUU

L5

KonmuyectBo Bemectea. Monb. MousipHass macca. MoJsipHblii 00bEM Ta3oB.

BzaumMocss3b KOJMMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AUHHUL] BCIIECTBA

1.6

dusnyueckrie U XUMHUYECKHE SBJIEHUS. XUMHUYECKas peaknua u eé MPU3HAKU.

3aKOH COXpaHEHHs] MacChl BEIIECTB. XMMUUECKHUE YPaBHEHUS

Ilepuonuueckuii 3axkoH u Ilepuoanueckass cUCTEMa XUMHUYECKUX 3JIEMEHTOB

.. Menpneneesa. CTpoeHHne aTOMOB

2.1

Ilepuonuueckuii 3axoH. Ilepuoanueckas cuctema XUMHYECKUX 351eMeHToB J M.
Menneneesa. Ilepuonab! u rpynnel. @U3HYECKHUl CMBICH MOPSIAKOBOTO HOMEPA,

HOMCEPOB MEPHUOJa U I'PYIIIILI 3JICMCHTA

22

Crtpoenue aromoB. CocTtaB aToMHbIX sinep. M3ortombl. Dnextponsl. CTpoeHue
SJICKTPOHHBIX 000JI0UYeK  aTOMOB NEPBLIX 20 XUMHWYECKUX DIIEMEHTOB

Ilepuonuueckoii cucremsl /.M. Menneneesa

23

3aKOHOMEPHOCTH B M3MEHEHUHM CBONCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOAOB, Kalivs, Kalblus (paguyca aToMOB, OJJIEKTPOOTPHUIATEIBHOCTH,
METAJIMYECKINX W HEMETAJUTMYEeCKUX CBOHCTB) M WX COCOUHEHHWHA B
COOTBETCTBUU C TOJIOKEHHEM »3ieMeHToB B Ilepuoamdeckoil cucreme u

CTPOCHHUEM UX aTOMOB

CtpoeHue BelecTsa

3.1

Xumuueckasi CBsi3b. KoBajieHTHasi (TOJIIpHAsi ¥ HETOJISIPHAsi)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh ~ XUMHUYECKUX  3JIeMEHTOB.  MOHHas  CBs3b.

Merannuueckas cBSI3b




3.2

Tunel  KpUCTAJUTMUECKUX PEETOK (aTOMHAS, WOHHAS, METaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BELIECTBA OT TUMNA KPUCTAJUIMYECKON PEIIETKU U BUIA

XUMHUYECKOU CBSA3HU

BaxHeillune npencraBuTeNd HEOPraHUYECKUX BelecTB. Hemeramnsl U ux

COCAMHCHUA. Mertamniabl 1 UX COCIUHEHNA

4.1

Knaccudpukauus ¥ HOMEHKJIATypa HEOPTaHUYECKHX COENUHEHUN. OKCHIIOB
(coneobpazyromue: OCHOBHBIE, KHCJIOTHBIE, amM(oTepHBIC) u
HecoJeoOpa3yrole; OCHOBaHMH (LIENOYM W HEPacTBOPHMBIE OCHOBAaHMA),
KUCIOT (KUCIOpOACOIepKalqie U OeCKUCIOPOJHbIC, OJHOOCHOBHbIE U

MHOTOOCHOBHBIE); COJIEH (CPEIHHUX M KUCIIBIX)

42

@usuyeckue W XUMUYECKHE CBOWCTBA MPOCTBIX  BELIECTB-HEMETAJUIOB!

BOJIOPOA, XJIOpa, KUCIOPOaa, cepbl, a3oTta, hocdopa, yriepona, KpeMHHUsS

43

dusnueckie W XUMHUYECKHE CBOICTBA MPOCTBIX BELICCTB-METAJIJIOB. JIMTHA,
HATpud, KaJiusd, Marivs U KaJbLUsd, aJIJIOMUHUA, KEJIC3a. aﬂeKTpOXI/IMI/ILIeCKI/Iﬁ

PO HANPsDKEHUH METaJIOB

4.4

duznudeckre U XUMHUYECKHE CBOMCTBA BOOOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB!

XJIOPOBOJIOPO/A, CEPOBOIOPOAA, AMMHAKA

4.5

Qusnyeckue M XUMHUYECKHE CBOHCTBA OKCUIOB HeMeTtauioB: cepol (IV, VI),
asota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusi(IV). [Tonyuenue

OKCHJOB HEMETAJLJIOB

4.6

Xumuaeckue cBoicTBa OKCHIOB. MeTauioB IA-IIIA rpymm, nwaka, memu(Il) u

xene3a(ll, IID). TTony4yerre OKCUIOB METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAHUN M aM(pOTEPHBIX THAPOKCUAOB (HAa MpHUMEpe
THIPOKCUIOB  AJIOMUHUS, JKeje3a, UuHKa). llomydeHune OCHOBaHUN U

aM(pOTEPHBIX THAPOKCHUIIOB

4.8

OO0ue XUMUYeCKHe CBOMCTBA KHUCIJOT. XJOPOBOJIOPOIHOMN, CEPOBOAOPOIHOM,
CEepHUCTOH, CepHOM, a30THOW, (ochopHOU, KpeMHUEBOH, yronpHON. Ocolble
XUMHYECKHE CBONCTBA KOHLIEHTPUPOBAHHOM CEPHOH M a30THOM KHUCJOT.

ITonyueHue kuCnoOT

4.9

OO0une xuMuyeckue cBoicTBa cpenaux coneil. [lomyuenue coneit

4.10

[Monyuenue, coOupaHHe, paclo3HaBaHHWE BOAOPOAA, KHCIOPOdA, aMMHaKa,

YTJIEKUCIIOTO ra3a B 1abopaTopun

4.11

[Tonyuenne aMMuaka, CEpHOW M a30THOHM KHCJIOT B MPOMBIIIeHHOCTH. O0mue

CITIOCOOBI MOJIY4CHHA MCTAJIJIOB




4.12

I'enerudeckas CBsI3b MEXKAY KJlacCaMU HCOPTAHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEaKLuU

5.1

Knaccuukanms XUMUYECKUX PEaKLHid MO Pa3JIMYHBIM MPU3HAKAM: IO YHUCITY U
COCTaBY Y4YaCTBYIOIIMX B PEAKIMHU BELIECTB, IO TEIUIOBOMY 3(deKTy, Imo

M3MEHEHHIO CTEIIEHEH OKHCIIEHUS] XUMHUIECKHX 3JIEMEHTOB

52

TernoBo#t 3¢ peKT XUMUIECKON peakuy, TEPMOXUMHUYECKHE YPaBHEHUS. JK30-

U SHAOTCPMHUYCCKUEC PCAKLIUH. TepMOXI/IMI/ILIeCKI/Ie YpPaBHCHUA

53

OKUCIUTENBHOBOCCTAHOBUTENbHbIE peakiuu. OKUCIUTENN U BOCCTAHOBUTENU.
Ilponeccel  OkucCneHMss W BOCCTAHOBJIEHUsS.  OJEKTPOHHBIH  OanmaHc

OKHCJIUTEILHOBOCCTAHOBUTEIIFHOM peakuuu
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Teopust anekTpoauTUIeCKo nuccoruanuy. KaTHoHsl, aHUOHBL. DJIEKTPOJHUTHI U

HESJICKTPOJIUTDBL CunbHble U caadbie SJICKTPOJIUTDI. Crenenb Jucconuanum
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Peaknuun noHHOro OOMeHa. YCJIOBUS MPOTEKAHUs PEaKUIuil MOHHOTO OOMeHa,

MOJIHBIE U COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHUS U OKpyKaroLIas cpena

6.1

Bemectea u Martepuansl B INOBCEIHEBHOM >KU3HM 4YenoBeka. besomachHoe
UCTIOJIb30BAHME BELIECTB M XUMHYECKHX peakuuil B Jjadoparopuu u OBITY.

HepBaﬂ NOMOLIb MPU XUMHYCCKUX OXKOrax U OTPABJICHUAX

6.2

XUMHUUECKOe 3arps3HEHHE  OKpYyXKaromed cpenbl  (KUCIOTHbIE — TOXKIH,
3arpsiI3HEHUE TOYBBL, BO3yXa U BOJOEMOB), CIIOCOOBI €ro IMPenOTBPAILEHHS
IIpenenbhHast momycrumasi koHueHtpauusi sewmects (IIJIK). Pomp xumum B
pPeIIeHUH JKOJIOTHYECKUX mnpodjeM. YCuieHue mapHUKOBOro sddekra,

paspylieHHe 030HOBOTO CJIOSI

6.3

IIpumenenue cepbl, a3ota, ¢pocdopa, yrirepoaa, KpEeMHUST U UX COCAMHEHHUH B
ObITY, MeAMLIMHE, TPOMBIIJIEHHOCTH U CEeNbCKOM Xo3siicTBe. IlpumeHenme
METAJUIOB M CIUIaBOB (CTajib, YYTYH, IIOPATIOMUHHUHA, OpoH3a) B ObITy U
MPOMBIIIJIEHHOCTH UX coeanHeHul. [IoHsATHEe O KOPpPO3UH METAJIOB, OCHOBHBIC

CHOCOOBI 3aLTUTHI HX OT KOPPO3HH

6.4

[IpuponHble MCTOYHHMKH YIIEBOAOPOAOB (Yrojib, NPUPOAHBIA ra3, He(Th),

NPOAYKTHI X nepepaboTku (O€H3UH), UX POJIb B OBITY U IMPOMBIIILIICHHOCTH

6.5

ITepBoHauanmbHBIE TOHATHS 00 OPraHUYECKHX BEIIECTBAX KAK O COENMHEHUSX
yriepona (MeTaH, 3TaH, STHJICH, alleTHUIIeH, STaHOJ, TJIMLEPHH, YKCYCHAsI KUCIIOTA).
[MTonsitne 0 OMONOTHYECKU Ba)KHBIX BEIECTBAX. JKUPaAX, OeNKax, yrieBoaax — U UX

PO B ) KU3HU YCTIOBCKA




7 Pacuérsr:
7.1 o GopMyiaM XUMUYECKIX COSTUHEHUH
7.2 Macchl (MacCCOBOH) TOJIU PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
73

Mo XUMHUYCCKUM YPABHCHUAM




YUYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

MHTEPHET






