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IHHOACHUTEJIBHAS 3AIIMCKA

IIporpaMma 10O XWUMHM Ha YyPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUA
COCTaBJI€HA HA OCHOBE TPeOOBAaHUW K pe3yJbTaTaM OCBOEHUA OCHOBHOM
00pa3oBaTEeNbHON MPOTpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMs, IPEACTABICHHbBIX
B ®I'OC OO0, a Takxke Ha OCHOBe eaepabHOi pabdoueld MporpamMMBbI
BOCTIMTAHMSA M C YUETOM KOHIIETIIIMU TPETOIaBaHUs YUSOHOTO TIpeaMeTa « XUMHU»
B o0OpazoBareNbHBIX opranu3anusax Poccuiickoit Meneparuu.

IIporpaMma mo xWMHH AAET MPEACTABICHHUE O MENAX, OOINEH CTpaTeruu
0o0y4YeHUsA, BOCHNUTAHWA MW PA3BUTHA OOYUYAIOIIUXCSA CPEICTBAMU Y4YEOHOTO
npeaMera, YCTaHABJIUBACT 00s13aTeNIbHOE MPEAMETHOE COJICpIKaHHUE,
MpeayCcMaTpUBaET pPacHpeAcsieHUe €ro Mo KiaccaM W CTPYKTYPUPOBAHHE MO
pazaenaM M TeMaM IPOorpamMMbl IO XMMHHM, OINPEACNSIET KOJIWYECTBEHHBIC H
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpIKaHMUS, PEKOMEHAYEMYIO
MOCJEIOBATEIbHOCTh  M3YUEHHMS XHMHH C  YY€TOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSA3CH, JIOTMKM Y4eOHOro  TpoIecca, BO3PaACTHHIX
OCOOCHHOCTEM  OOYyYaroIuXcsA, ONpeAcaseT BO3MOXKHOCTH TMpeaMeTa A
peanuzanmvu TpeOOBAaHUM K pe3yibTaraM OCBOSHHUS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIEro 00pa3oBaHuA, a Takke TPeOOBaHUH K
pe3ysibTaTaM 00ydeHUA XMMHH HA YPOBHE MEJeH U3yUeHHUs MpeaMeTa i OCHOBHBIX
BUJIOB YUE€OHO-MO3HABATEILHONW JEATEILHOCTA OOYYalolIerocss MO0 OCBOSHUIO
yueOHOTO COACPIKAHUS.

3HaHWE XUMHH CIY)KAT OCHOBOM mid (DOPMHUPOBAHUS MHPOBO33PCHHUS
00y4aroIerocs, ero NpeACTaBICHUA O MAaTepPUAIbHOM €JUHCTBE MHUPA, BAKHYIO
poJIb UTrparoT (HOPMHUPYEMBIC XMMHEH NPEACTABICHUS O B3aUMOIIPEBPAIICHUIX
SHEPruh U 00 HBOIOLMH BEIIECTB B MPUPOJES, O MYyTIX PEIICHHsA T100aTbHBIX
MpooOsieM YCTOMYMBOTO Pa3BUTHA YEIOBEUECTBA — CHIPHEBOM, SHEPTreTHUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 3/IPABOOXPAHCHMUS.

HN3zyuenune xumun:

CrOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  1Jia  CaMOpa3BUTUA U
(bopMupoBaHUA KyJIbTYPHl JITYHOCTH, €€ 00IeH U PyHKIIMOHAIBHON rPaMOTHOCTH,

BHOCHT BKJajJ B (DOPMHPOBAHUE MBIILICHUS M TBOPYECKHUX CHOCOOHOCTEH
0o0y4Yaroluxca, HABBIKOB HMX CaMOCTOSATEIbHONW YyueOHOU  JeATEIbHOCTH,
JKCIEPUMEHTAJIbHBIX M HMCCIEA0BATEIIBCKUX YMEHHM, HEOOXOJMMBIX KakKk B
MTOBCETHEBHOM *KU3HHM, TaK U B TPO(ECCHOHAIBHON JICATCIIBHOCTH,

3HAKOMHUT CO CHEIU(pUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBHI
LEJIOCTHOTO B3IJIsAa HA €IMHCTBO MPUPOABl U UEJIOBEKA, ABJISIETCS OTBETCTBEHHBIM
sTanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YJarOIITUXCS;



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

JlanHble HampaBjiIeHUS B OOYUEHWH XUMHUH O0ECIICUHBAIOTCH CHEIUMUKOM
COJCpKaHHUS  Y4eOHOro  MPEeaMeTa, KOTOPbIA  ABJSETCA  MEJArOru4ecKu
aJanTUPOBAHHBIM OTPAXXEHUEM 0a30BOM HAYKH XMMHUH HA OMPEACIEHHOM dTare eé
Pa3BUTHAL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I11ler0 00pa3oBaHus OPUEHTUPOBAH Ha
OCBOCHUE OOYYAIOIIMMHUCS CHCTEMbI TMEPBOHAUYAJbHBIX TMOHATHH XUMHH, OCHOB
HEOPraHWYECKOW XUMHM ¢ HEKOTOPBIX OTACHBHBIX 3HAUUMBIX TOHATHN
OPraHUYECKON XAUMHUM.

CrpykTypa coiep:kKaHusl MPOTrpaMMBbl MO XUMHUU Cc(PopMUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k €€ usyueHuto. CoaepkaHue CKIIAJbIBACTCA W3 CHUCTEMBbI
MOHATUH O XUMHYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATHN O XUMUYECKON
peakiuu. O0€ A3TH CHUCTEMbl CTPYKTYPHO OPraHU30BaHbl MO MOPUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHA 3HAHWWA HA OCHOBE TEOPETHUECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

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

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

— YUYE€HHUS O CTPOCHUM aTOMa U XUMHUYECKOW CBA3H,

— TPEACTaBJACHUNH 00 ANEKTPOJUTUUECKON JUCCOIMALMA BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAHUA PACCMATPUBAKOTCS HA OCHOBE ASMIMPUYECKHU
MOJTYYCHHBIX W OCMBICIICHHBIX (PAaKTOB, PA3BUBAIOTCA TOCICIOBATEIHHO OT OHOTO
YPOBHA K JAPYyroMy, BBITIONHsSA (YHKIIUH OOBACHCHHS W TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOXXHOCTEM MPAKTUYECKOTO MPUMEHECHUSA W MOJYYEHUS
M3y4aeMBbIX BEILIECCTB.

OcBoeHue mporpaMMbl 1O XHUMHH  CIOCOOCTBYeT  (hOPMHPOBAHHIO
MPEACTABJIEHAS O XMMUYECKOW COCTABJIAIOLIECH HAYYHOM KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHON MPUPOABI, LEHHOCTHOTO OTHOIICHWS K HAYYHOMY 3HAHUIO U
METOJaM TO3HAHUA B Hayke. M3ydeHue XWUMHUM MPOUCXOIUT C TPHUBICUCHUEM
3HAHUW W3 PaHEE U3YUYEHHBIX YYEOHBIX TpeAMETOB. «OKpyX AU MUDY,
«buonorus. 57 knacce» u «OuU3nKa. 7 KIIacey.

[Ipy w3yYeHWM XWMHWHM TPOUCXOAUT (POPMUPOBAHWE 3HAHWKA OCHOB
XUMUUYECKON HAyKW Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYECKON
JNEATENIBHOCTA YEJIOBEKA M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaua ydeOHOTO TpeaMeTa COCTOUT B (POPMUPOBAHUHM CHUCTEMBI XHMHUECKHAX
3HAHUH — BaXKHEHIUX (paKTOB, IMMOHATHIM, 3aKOHOB U TCOPETHUCCKUX IOJI0KCHHH,
JOCTYMHBIX OOOOIIEHUA MHUPOBO33PEHUYECKOTO XapakTepa, A3blKa HAyKH, B



NPUOOBLLEHNM K Hay4yHbIM MeTodaM MO3HaHWA MNpPU  U3YYeHUU BELLECTB W
XUMUYECKUX peakumid, B POPMUPOBAHNA U Pa3BUTUN NO3HaBaTe/IbHbIX YMEHUN U
X MNPUMEHEHMM B Y4eOHO-MO3HaBaTe/IbHOW W Y4eOHO-MCCNe0BaTe/IbCKOW
[eATeNbHOCTM, OCBOEHUWM npaBui 6e3onacHOro obpalleHWss C BewecTBamMu B
MOBCEAHEBHOM XM3HMW.

[Mpy N3yYeHUN XMMUM HA YPOBHE OCHOBHOIO 00LLEro o6pasoBaHUsA BaXKHOE
3HaYeHne NPUoOBpPeNn Takmne Leun, Kak:

- (bopMmMpoBaHME WHTENNIEKTYa/lbHO Pas3BUTON IMYHOCTW, T[OTOBOM K
camo06pa3oBaHuto, COTPYAHWUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PELLEHN,
CMOCO6HOIN aanTUPOBaTLCA K ObICTPO MEHSAIOLLMMCA YCTOBUAM YKU3HW;

- HarnpaBneHHOCTb  00y4YyeHWs Ha  cUCTeMaTU4yeckoe  npuobLLeHue
00yyatoLWMXCA K CamMOCTOSTe/IbHOM MO3HABaTe/IbHON [AeATeNlbHOCTW, Hay4YHbIM
MeToAam Mo3HaHWsA, (HOPMUPYIOLWMM MOTUBALUMIO U pasBUTME CMOCOBGHOCTEN K
XUMUU;

- 0becneyeHne YCNOBMIA, CNOCOBCTBYIOLLMX NPUOBPETEHMIO 0OYy4atoLLMMMNCA
ornbiTa pPa3HO06pa3HON [eATeNlbHOCTW, MO3HaHMS W CaMOMO3HaHWUS, K/IHOYEBbIX
HaBbIKOB (K/HOYEBLIX KOMMETEHLMIA), UMEKOWMX YHUBEPCA/IbHOE 3HaYeHne [Ans
Pa3/INYHbIX BULOB AEATENbHOCTY;

- (hopmupoBaHMe 06LLIEN (PYHKUMOHA/IbLHOW W eCTeCTBEHHO-HaYUYHOM
rPaMOTHOCTW, B TOM YMC/lE YMEHMIA OOBACHATL W OUEHMBATb SB/EHUSA
OKPY>XaloLero Mupa, WCNosb3yst 3HaHMS U OMbIT, MOMYYEHHbIE MPU U3YYEHUN
XUMUW, MNPUMEHATb WX MNPU  pelleHrMn npobneM B MOBCEAHEBHON >XU3HU U
TPYZAOBOW [eATeNIbHOCTH;

- (bopMMpoBaHMe Yy 00y4aroLUMXCA TYMAHUCTUYECKMX  OTHOLLEHWM,
MOHUMAHNA LUEHHOCTN XMMMWUYECKUX 3HaHWA AN BbIpabOTKM  3KONOrMYECKMU
LleN1ecoobpasHoro noeefeHNs B ObITY W TPyAOBOW [eATENIbHOCTU B LENAX
COXpaHeHWs1 CBOET0 3[j0POBbS U OKPY>KAKOLLLE MPUPOAHON cpeapbl;

- pasBUTME MOTMBAUMW K 0OYYEeHMHO, CroCOBHOCTE K CaMOKOHTPOO W
CaMOBOCMUTAHUIO HA OCHOBE YCBOEHMS  0OLLeYesioBeYeCKUX  LEeHHOCTEN,
FOTOBHOCTM K OCO3HaHHOMY BblI6OpY NpOMAs M HanpaBNeHHOCTW Aa/lbHENLLEro
06yyeHms.

OOLlee 4MCMO 4YacoB, OTBELEHHBbIX [AN1A W3YYEHUA XMMUM Ha YPOBHe
OCHOBHOr0 06LLero obpasoBaHns, coctaBnset 136 yacos: B 8 knacce - 68 yacos (2
yaca B Heflento), B 9 Knacce - 68 yacos (2 4aca B Heflefto).

[Mporpamma peann3yeTca C  WCMOSb30BaHWEM CPeACTB  00y4YeHus U
BOCMUTaHUSA LIEHTPa «TOYKa pocTax.



COJAEP)KAHUME OBYUEHUSA

8 KUIIACC

IlepBoHaUyaIbHBIE XUMHYECKHE TTIOHSATHS

[IpeameTr xumun. Pojib XUMHAM B KA3HHM YEJIOBEKA. XUMHUS B CUCTEME HAyK.
Tena m BemectBa. ®du3mueckue CBOHCTBA BEIIECTB. ATPETaTHOE COCTOSHHC
BemecTB. [loHATHE O MeTOMaX TO3HAHWA B XWMHH. UHMCTHIE BEIMIECTBA U CMECH.
CnocoObl pazaeseHns cMecei.

ATOMBI W MOJICKYJIBI. XHUMHUYECKHE dIeMEHTH. CHMBOJB XUMHUYECKHAX
anemeHTOB. [IpocThie U CIOXKHBIC BeMeCTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE,

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHUECKHX OSJIEMEHTOB.
3aKk0oH TOCTOSHCTBA cocTraBa BemecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTtHocuTenmbHAA MOJIEKYJISIpHAs Macca. MaccoBasi A0 XUMHUECKOTO JIEMEHTA B
COCTMHCHHUH.

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

Ousnyeckne W XUMHUUYCCKUE SBJICHUSA. XUMUUYECKas PEaKiys W €€ MPU3HAKH.
3aK0H COXpPAaHCHHUA MAaCCHl BEIECTB. XUMWUECKHe ypaBHeHUsA. Knmaccuukarus
XUMHUYECKUX PEaKIuil (COSAMHEHUS, PA3JIOKEHHUS, 3aMEIIICHHsI, OOMEHA).

Xumuueckuit IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOH MOCY/I0H, MpaBwiaMu padoThl B Ja0OpaTOpUU H
npuéMaMu o0pallleHus ¢ JIabopaTOPHbIM O0OPYJOBAHUEM, U3YUEHUE U OMUCAHUE
(m3udecKkuX CBOWCTB 0OOpa3IOB HEOPTAHWUECKUX BEIICCTB, HAONIOACHHE
¢mszudecknx (TUIaBJIeHUE BOCKA, TasHWE JIbjJa, PACTUPAHHWE caxapa B CTYIIKE,
KATICHUE W KOHJICHCAIMS BOJbBI) M XHUMHUCCKUX (TOPEHUE CBEUHW, TMPOKAIMBAHHE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOM) SIBJICHWH, HaOMOICHHE 1
OTMCAHWE TPHU3HAKOB TMPOTCKAHWA XUMUUYECKHX peakinii (pa3joKeHHWE caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI ¢ XJIOPUAOM Oapwsi, pasioKeHHE THAPOKCHIA
menu (1) mpu HarpeBanwm, B3anMoaelcTBHE Kene3a ¢ pactBopom coym mean (1),
HU3yUYeHHE CIOCOOOB pPa3C/iCHUs CMECEH: ¢ MOMOIIBIO MarHuTa, (pHIBTPOBAHUE,
BEITIAPUBAHUE, NUCTHLIAINSA, XpoMaTorpadus, MPOBEACHNUE OUNCTKHA TTOBAPECHHOM
coiii, HaOMIOJCHWE W  ONMHCAaHWE  PE3YJIbTATOB  TPOBEICHWA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHCHHSI MAacCChl, CO3/JaHUE MOJIEICH MOJIEKYI
(IIapOCTEPKHEBBIX ).

Baneiine npeacTaBuTe /M HEOPraHUYECKHX BEIIECTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — saeMEHT W mpocToe
BemecTBOo. Haxoknmenwe kucnopoma B Tpupojae, (U3MUECKHE W XUMHUYCCKHE
cBoiictBa (peakuuu ropeHus). Oxcuapl. [lpumenenue xkucnopoaa. CrnocoOsi



MOJIYYEHUS KHUCJIOpoJa B Ja0Oparopud HW  NPOMBIIUIEHHOCTH. Kpyrosopot
Kkuciopoaa B mpupoae. O30H — auToTponHas MOAUGDUKAIHS KACIOPO/Ia.

TemmoBo#t 3¢ekT XUMHUUECKOH peakIuu, TEPMOXUMHUYCCKHE YPaBHCHHS,
9K30- M JHAOTEPMHUUECKUE peakiuu. TomiuBO: yroib W METaH. 3arpsA3HEHUE
BO3/IyXa, YCHIICHHE TTapHUKOBOTro 3(h(ekra, pa3pylmeHne 030HOBOTO CJIOS.

Bonopoa — »smemeHT W mpocToe BemiecTBo. Haxoknenue Boaopoaa B
npupoae, (QuMUeckne W XWUMHUECKHE CBOWCTBA, NPHUMEHEHHUE, CIIOCOOBI
nonydeHusa. Kuciorel u conm.

MonsipHbiit 00bEM ra3oB. Pacuérel N0 XUMHUUECKUM YPABHEHUSAM.

Ouznyeckue CcBouicTBa BOAbI. Boma kak pacTBopuTeab.  PacTBOpBHI.
HaceolllieHHbIE ¥ HEHACHIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BEIECTB B BOJIE.
MaccoBas 1055 BelleCTBAa B paCTBOPE. XMUMHUUYECKHE CBOMCTBA BOABI. OCHOBAHMA.
Ponw pacTBOpoB B MpUpOJE U B KU3HMU 4YesioBeka. KpyroBopoT BOJbI B MpUpOJE.
3arpsA3HeHue npupoAHbIX BoJ. OXxpaHa U OUKMCTKA PUPOIHBIX BOJ.

Knaccudukanma weopranmueckux coenuuaennid. Oxcuasl. Knmaccmdmkarms
OKCHIOB.  coyicoOpa3yromue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTepHBIE) W
HeconeoOpazyronme. HomeHnknatypa okcuaoB. DOU3MYECKHME W XUMHUECKHE
cBOMCTBa OKCUIOB. [lonyueHne OKCUA0B.

OcHoBanmus. Knaccudukammss oCHOBaHWH: MENOYM W HEPACTBOPHUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHuil. Du3nueckne M XMMHYECKHE CBOWCTBA
ocHoBaHui. [lorydeHrne OCHOBaHUWHA.

Kucnors. Knaccndukanusa kucmor. Homenkmarypa kucnor. Ousndueckne u
XUMHUYECKHE CBOMcTBA KHMCIOT. Psn aktuBHoctm MetayuioB H. H. bekerosa.
[TonyyeHnue KUcCIoT.

Conu. Homenkinarypa cosjieli. @u3nueckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonyuenune couneii.

['eHeTrueckas CBSI3b MEXKAY KJIACCAMU HEOPraHUUECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KQUueCTBEHHOE OMPEACIICHUE COJEPKaHU KUCIOPOAa B BO3yXe, MOJYUEHHE,
coOMpaHue, paclO3HABAHWE M HW3YUCHHE CBOMCTB KHUCJIOpPOJA, HAOMOACHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM H YCJIOBUA BO3HUKHOBECHHUS U
MpEeKpalieHnsl TOpeHus (MoXkapa), O3HAKOMJICHHE C o0OpasiamMu OKCHIOB U
OMUCAHWE WX CBOWCTB, MOJyYE€HHE, COOMpAHWE, PACIIO3HABAHWE W H3YUCHHUE
CBOMCTB BOJOpoaa (TOPEHHE), B3aUMOJACHCTBHE Boaopoaa ¢ okcuaom meam (1)
(BO3MOYHO HCIOJIb30BAaHUE BUACOMATEPHANIOB), HAOMOACHHE OOpPa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAHHE OCOOCHHOCTEH PpACTBOPECHUS BEIIECTB C
pPa3IMUHON PACTBOPUMOCTBIO, MPUTOTOBJIICHUE PACTBOPOB C ONPEACHEHHON
MacCCOBOM JOJIEW PACTBOPEHHOTO BEIICCTBA, B3AUMOJICMCTBHAE BOJBI C METAJUIAMH
(HaTpueM ®  KajbiueM) (BO3MOXXHO HMCIOJB30BAHUE  BUIACOMATEPHUAJIOB),



UCCNIEIOBAaHUE O00pa3l0OB HEOPraHWYECKUX BEIIECTB PA3IUUYHBIX  KJIACCOB,
HAOJII0/ICHUE U3MEHEHUS OKPACKU WHIMKATOPOB B PacTBOPAX KUCJIOT W IIEOYEH,
n3ydeHue B3ammopeiicTeua okcuma memam (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KUCJIOT C MeETajUlaMHu, pPEakiuil HeUTpaiv3aluy, MOJYYEHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOTO MeETajula JPYTrMM M3 pacTBOpPA COJIM, PEIICHHE
AKCIEPUMEHTAIBHBIX 3a/au Mo TeMme «BaxHeliue KIacchl HEOPraHMYEeCKUX
COCIMHEHUI.

Hepuoanuecknii 3axkoH u Ilepumommyeckass cucrema XHUMHYECKHX
yiementoB JI. . MengeneeBa. CtpoeHue aToMoB. XHUMHUYECKasi CBSI3b.
Oxkuc/MTEeIbHO-BOCCTAHOBHUTEIbHbIE PeaKIuU

[lepBbie TOMBITKH KIAcCH(PHUKAIIA XUMWYCCKAX 3eMeHTOB. [loHsTHE O
rpynmnax CXOMHBIX OJJIEMEHTOB (IIEJIOUYHBIE M IICTOYHO3EMEIbHBIC METaJUThI,
raJIOTeHbI, HHEPTHBIC Ta3bl). IIEMEHTHI, KOTOPBIe 00pa3yioT aM(OTEPHBIE OKCHIBI
U TUAPOKCUIBI.

[lepnonndeckuii 3akoH. [lepuognueckas cucreMa XMMHYECKUX SJIEMEHTOB J1.
N. Menneneesa.  Koporkonepwomnas ®  JIuHHONEpPUOAHAS  (hOPMBI
[lepuonndeckoit cucrembl xumuueckux sneMeHToB J[. M. Menaeneea. [lepuoabt
u Tpynmbl. OU3NYECKUN CMBICT MOPSAKOBOIO HOMEpA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHbBIX saep. M3otonbl. DnekTponHsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB  TEPBbIX 20 XUMHUYECKUX  3JIEMEHTOB
[Tepuoanueckoit cucremsr J[. M. MenneneeBa. XapakTepuCTHKA XHMUYECKOTO
3JIEMEHTA 1O €ro MoJiokeHuto B [leprnoanueckoi cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHECHUS pajuyca aTOMOB XMMHYECKUX HJIEMEHTOB,
METALINYECKUX U HEMETAJTMUECKUX CBOMCTB MO FPYINaM U NEPHUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoit cUCTEMbl XUMUUECKUX
3JIEMEHTOB JJIA pa3BuTUA Haykh W mnpaktuku. . 1. Menpenees — yuéHbli n
IpaK/IaHKH.

Xumuueckast cBsa3b. KoBajeHTHas (MOdsSpHAS W HEMOJSAPHAA) CBA3b.
DJIEKTPOOTPULIATEILHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAsI CBA3b.

Crenenb  okuciaeHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUHU.
[Tpouecchl OKKCIEHUS U BOCCTaHOBJEHUS. OKUCIUTEIA U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumMenm:

M3yueHHe oOpa3lioB BEHIECTB METAUIOB M HEMETAJUIOB, B3aUMOJACHCTBHUE
TUAPOKCUAA LMHKA C PAcTBOPAMM KHCJIOT M IIEJIOUYEH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH
(ropeHne, peakiny Pa3I0KCHUS, COSAUHCHUS).

Medxcnpeomemnmsie ceasu



Peanuzanuys MeEXNpeIMETHBIX CBA3CH MPU H3YUYCHWH XUMHUM B 8 Kiacce
OCYIIECTBIIAETCA Yepe3 HCIMOJb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK U MOHSATHM, SBIISIFOIIAXCS CUCTEMHBIMM JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TOHSATHS. HAYyYHBIH (PakT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJlu3, CHHTE3, KIacCH(HKAIA, NECPHOJAMUYHOCTh, HAOIOJACHHE,
AKCIIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, IBJICHUE.

®uzuka: MaTepus, aroM, D3JIEKTPOH, MHPOTOH, HEUTPOH, HWOH, HYKIIHI,
M30TOMbBI, PAANOAKTUBHOCTh, MOJIEKYJIa, AJNEKTPUUECKHUIN 3apsj, BEIIECTBO, TEIO,
00BEM, arperaTHOEe COCTOSIHHE BEIECTBA, Ta3, (PM3HUYCCKHUC BEIIMUUHBI, ¢IHUHHUIIBI
M3MEPEHUS, KOCMOC, TIJITAHETHI, 3BE3/1b1, COJHIIE.

buomorus: porocunTtes, apixanue, duocdepa.

I'eorpadms: armocdepa, ruapocdepa, MHUHEpadbl, TOPHBIC ITOPOJIHI,
TOJIC3HBIE UCKOTIa€MbI€, TOTUITMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHUYeCcKasi peaKius

[lepuonndeckuii 3akoH. [leppoanueckas cucreMa XMMHYECKUX SJIEMEHTOB J1.
H. Menneneesa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B W3MEHEHWU CBOMCTB
XUMHYECKUX OJJIEMEHTOB TEPBBIX TPEX TIEPUOJOB, Kajusl, Kalbldsd W HX
COCIMHEHUH B COOTBETCTBHM C TIOJOXEHHEM »JIEMEHTOB B Ilepuoanueckoit
CHCTEME U CTPOCHHEM MX aTOMOB.

CtpoeHue BeliecTBa: BHJABl XUMHUYECKOM CBA3W. THIBI KPUCTAIIAYECKHAX
PEIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTANIMUECKON PEIIETKHA U
BHUJIa XUMHUUYECKOM CBSI3H.

Knaccudukanmss 1 HOMEHKIaTypa HECOPraHHUCCKUX BEIICCTB. XHUMHUYCCKUC
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX
COCIMHECHUM, TeHETHUECKAsA CBSA3b HEOPTaHUUECKUX BEIECTB.

Knaccudukanms XuMAdeCKAX PEaKIA M0 Pa3TUuIHBIM MPU3HAKAM (10 YHCITY
M COCTaBy YYaCTBYIOIIMX B PEaKIUH BEMISCTB, MO TemioBoMy 3¢ dekTy, 1o
W3MCHEHHUIO CTETICHEH OKHUCIICHHA XUMHUYECKHX 3JIEMEHTOB, MO OOPaTUMOCTH, IO
YUaCTHIO KaTajau3aropa). JK30- U SHIAOTEPMHUUCCKHAC PEAKITUN, TEPMOXUMUUCCKHAC
ypaBHEHHS.

ITonstre o ckopocTH xuMHUeckor peakiuu. [loHsaTtue 00 oOpaTUMBIX H
HEOOpPAaTUMBIX XMMHUYECKHX peakiuax. [JoHATHE O TOMOTE€HHBIX M T€TEPOTeHHBIX
peaknuax. [lonarue o karammse. [loHATHE 0 XUMHAUYECKOM paBHOBECHH. DAKTOPHI,
BIIUSIONIME HAa CKOPOCTh XUMHUUYECKOM pEaKud W TMOJIOKCHHE XUMHUYECKOTO
PaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIMHM,  AJICKTPOHHBIM  OanaHc
OKHUCIIMTENbHO-BOCCTAHOBUTEILHOM peaKIvu. CocraBnenue ypaBHEHUH



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

Teopust SMEKTPOTUTHICCKON AUCCOTUAITANA. INEKTPOIUTH U HEIJICKTPOJIATHI,
KaTtnonsl, anmonsl. MexaHW3M AWCCONMAIMHA BEIICCTB C Pa3IMYHBIMU BHIAAMH
XUMHUYECKOH cBsi3u. CTeneHs Aucconuanuu. CHUIbHBIE U CIa0bIe JIEKTPOJIATHI.

Peakrun nonHoTO 0OMeHa. Y CIoBUS MPOTEKAHUA PEAKIAi HOHHOTO OOMEHa,
MOJIHBIE ¥ COKpAIEHHBIC WOHHBIE ypaBHEHWs peakiuid. CBOWCTBA KHCIIOT,
OCHOBAaHMH W COJieH B CBETE€ TMPEJCTABICHUN 00 SJIEKTPOJUTUUYECKOM
mucconmanun. KauecTBeHHbIe peakiiny Ha HOHBI. [[oHATHE O THApONH3E CONEH.

Xumuueckuii ykcnepumenm:

O3HAKOMJICHHE C MOJCISMH KPUCTATIMUECKUX PEMIETOK HEOPTaHWUYECKHUX
BCIECTB — METAIOB W HEMETAUIoB (Tpadmra M anmasa), CI0KHBIX BEIIECTB
(x70puaa HATPWA), UCCIICIOBAHUE 3aBUCHUMOCTHA CKOPOCTH XUMHYECKOW PEaKIUH
OT BO3JCUCTBUS PA3IMUHBIX (PAKTOPOB, MCCICIOBAHUE AJIEKTPOMPOBOTHOCTH
pPacTBOPOB BEIIECTB, TMpoIlecca AWCCONMANANA KHUCJIOT, IHENOYeH | Cojei
(BOBMOXHO  WCIIOJIB30BAaHWE BHUACO MaTEPHAJIOB), TPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKA  TPOTEKAHWS  PEAKIMid  HMOHHOTO  OoOMeHa
(oOpa3oBanme oOcaaka, BBIACICHHWE Tas3a, oOOpa3oBaHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIIATEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIAN
(ropeHHe, peaKIMy PaA3IOKECHHS, COSTUHEHHS), PACIO3HaBAaHUE HEOPTAaHHMUYECKHUX
BCIIECTB C TIOMONIBI0 KAUEeCTBEHHBIX PEAaKIMWii HA  HWOHBI, PEIICHUE
AKCIICPUMEHTATFHBIX 33/1a4.

HemeTtanisl u ux coemHEHUS

OOmas xapakTepucThka rajioreHoB. (OCOOEHHOCTH CTPOSHHMS aTOMOB,
XapaKTepHbIE CTeneHU OKucieHus. CTpoeHre W (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTCHOB. XHWMHWYECKME CBOWCTBA HA MOpUMEpPE  Xxjopa
(B3aMMOJICHICTBHE C MeETaJUIaMH, HEMETAJIaMH, IIeJ0uaMu). XJIOPOBOJOPO/I.
ConsHast KHACI0Ta, XUMUYECKHE CBOMCTBA, TMOJIyueHHE, mpuMmeHeHue. JleficTeue
XJIOpa W XJIOPOBOJOPOJa HA OPraHW3M UEJIOBEKA. BakHEHINE XJIOpUIBI M HX
HAXOXXJCHUE B TIPUPOJIE.

OOmas xapaktepucTtuka 3eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEepPHBIC CTENeHW OKuciieHus. CTpoeHue W (U3MUEecKue CBOWCTBA
MTPOCTHIX BEIIECTB — KUCIOPOAA U CePhbl. AJUTOTPOITHBIE MOAU(DUKAIINKA KHCITIOPOIa
U cephl. XUMHUYECKHE CBOWCTBA cepbl. CepoBOIOPOA, CTpOoeHUE, (Pu3MUecKue u
XUMHUYECKHE CBOHCTBA. OKCHABI CEPhl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kuciota, ¢U3AYECKHE © XUMHUYECKHE CBOicTBAa (00mue Kak
MPEACTaBUTENA Kjlacca KHCIOT MW crenududeckue). XUMHUUYECKAC PEaKIINH,
JeXKAIAe B OCHOBE MPOMBINIUICHHOTO CHoco0a TMOMydeHUS CEPHOM KHCIOTHI.
[Tpumenenne ceproit kucmoThl. COM CEPHON KUCIIOTHI, KAUECTBEHHAS PEaKITUs Ha



cynbdar-non. Haxoxnenue cepbl W €€ COCNMHCHHWHA B TPUPOJC. XUMHUYECKOE
3arps3HCHUE OKPYXKAIOMICH Cpeabl COCIWHEHWUAMH Cephl (KUCIOTHBIE MO,
3arpsi3HCHHUE BO3/AyXa M BOJOEMOB), CITOCOOBI €T0 TTPEIOTBPAIIICHHS .

OOmas xapakrtepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEPHBIC CTCTICHH OKWCIACHWSA. A30T, paclpOCTPAHCHHUE B TIPUPOJE,
(mzrdeckre U XUMHUECKHE CBOMCTBA. KpyroBopoT asora B mpupoe. AMMHUAK, €ro
(pmzrdecKre 1 XUMUIECKAE CBOMCTBA, TIOJTydeHrne u puMeHeHne. Cojin aMMOHUSA,
X (PU3MUECKHUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakmus Ha
HOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TOJydeHHe, (PM3MUCCKHE W XUMHYCCKHE
cBoiicTBa (00ImME Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIU(UICCKHUE).
Hcmonp3oBanne HUTPATOB H COJIGH aMMOHHUS B KA4eCTBE MWHEPATBHBIX
ynoOpennii. XUMHUYECKOE 3arpsA3HCHUE OKPYIKAIOMICH CPe/ibl COCTMHCHUSIMH a30Ta
(KUCIIOTHBIE JOXAHM, 3arpsA3HCHHE BO3ayXa, MOUYBHl W BOA0EMOB). Docdop,
aygtoTpontHeie Moaudukammu (ocdopa, PU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcun pochopa (V) u dhocdopras kucnora, pusndeckne 1 XMMAUECKHE CBOWCTBA,
nonyuenne. Ucnonp3zoBanne GocdaroB B kauecTBe MUHEPATHHBIX YA0OPCHUIA.

OO6mas xapakrtepuctuka eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB,  XapaKTepHbIE  CTETICHW  OKUCJICHHWS.  YTJIEPOJA,  aUIOTPOITHBIC
MOoAW(UKAIIMKA, PACHIPOCTPAHCHUE B MNpHUPOAC, (PHU3MUECKHE W XHMHUCCKHE
cBoiicTBa. Anacop6iua. Kpyrosopot yriepoaa B npupoae. OKCHABI yTiiepoaa, ux
(mzuueckre W XUMWYECKHE CBOWMCTBA, JCHCTBHE HA JKWBBIC OPTaHU3MBI,
MOJIYUCHHE W TPUMEHEHUE. DKOJIOTHYECKHAE MPOOJIEMBI, CBSI3aHHBIE C OKCHAOM
yraepona (IV), rumotesa rmo0anbHOTO TOTEIJICHUS KIMMAaTa, MMAPHUKOBBIN
adekr. YronpHas KUCI0Ta B €€ CONH, NX (PH3MUCCKUE W XHMHUCCKHUE CBOMCTBA,
MOJIyUeHHEe W TpuMeHeHwe. KauecTBeHHas peaknus Ha KapOOHAT-WOHHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIITUICHHOCTH W CETLCKOM
XO3SUCTBE.

[lepBoHauabHBIE TOHATHA 00 OPTAHUYECKHAX BEIIESCTBAX KAaK O COSAMHEHUSIX
yraepoaa (MeTaH, 3TaH, STUJICH, alleTHICH, dTAHOJI, TJINICPUH, YKCYCHAs KUCIIO0TA).
[IpupoaHbie WCTOYHWUKHA YTJICBOJMOPOAOB (yroib, NPHUPOAHBINA Ta3, HePTh),
MPOAYKTHI WX TepepaboTku (OCH3WH), WX POJb B OBITY W MPOMBINUICHHOCTH.
[TonsiTie 0 OGMONMOTHUECKH BAXKHBIX BEIIECTBAX: JKMUPaX, OeNkax, yrieBoaax — u ux
poili B OKM3HW 4UeJOBeKa. MarepuaabHOE ©IWHCTBO OPTaHWUYECKUX U
HEOPTAaHUIECCKUX COCTUHEHUH.

Kpemanmii, ero ¢uzmueckne W XUMHUECKHE CBONCTBA, TMOJydYeHUE U
npuMmeHenne. CoeauHeHus KpemHus B mnpupojae. OOmme mnpeacraBieHus o0
okcuae kpemuaus (IV) m kpemumeBor kucmote. CUIMKATH, WX WCIOJIB30BAHNUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHEHIINE CTPOUTEIHHBIC MaTEPHAJIbl. KepaMHUKa,



CTEKJIO, IIeMEHT, OeTOH, Xkesne300eToH. [IpodaeMbl G€30MacHOr0 MCMOJIb30BAHUA
CTPOUTEIIbHBIX MATEPUAJTIOB B MOBCEAHEBHOMN HKU3HMU.

Xumuueckuii IKCnepumenm:

HM3ydeHHEe 00pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAUECTBEHHbBIX PEAKIMM HAa XJIOPUA-UOHBI U HAOMIOACHUE MTPU3HAKOB
WX TPOTEKAHWS, OMBITH, OTpakalmme (U3NUECKHE W XWMHUYECKHE CBOMCTBA
TaJIOTCHOB W WX COCAWHEHWH (BO3MOXHO HCIOJIb30BAHUE BHICOMATEPHUATIOB),
O3HAKOMJICHHE C OOpa3mamMu XJIOpHAOB (TAJOTCHUAOB), O3HAKOMIICHHE C
oOpasmmaMu  cepbl W €€  COCOUHEHUAMH  (BO3MOXKHO  HCIOJb30BAaHUE
BUICOMATEPHUAJIOB), HAOMOACHHUE TIpoIiecca OOyTIMBaHUSA caxapa MO JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW  KHUCJIOTBI, W3YYEHUE XUMHYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBEACHNE KAUECTBEHHON PEaKiy Ha Cyibgar-
WOH W HAOMIOMCHWE TPHU3HAKa €€ MPOTECKaHWs, O3HAKOMJICHHE C (DU3HUECKUMU
cBoiicTBamMu azora, ¢dochopa W WX COCAUHECHWUN (BO3MOXHO HCIIOIH30BAHUE
BUICOMATEPHUAJIOB), 0Opa3mamMu a30THBIX U (HOCHOPHBIX yAOOPEHUI, MOIyUCHHE,
coOMpaHue, pPaclo3HABAaHWE W H3YUYCHUE CBOWCTB aMMHaKa, MPOBEICHUE
KAueCTBCHHBIX PEAKIMH HA MOH aMMOHHSA M (ocdar-noH W M3yueHre MPU3HAKOB
UX MPOTEKAHHUSA, B3AUMOJIEUCTBUE KOHLIEHTPUPOBAHHONW a30THOM KUCIIOTHI C MEBIO
(BO3MOHO UCIOIb30BaHUE BUICOMATEPHAJIOB ), U3YUYEHUE Mojenei
KPHCTAJLTMUCCKUX PEMETOK anMaza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIECCOM  aAcOpPOIUM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJIyuYEHUE, COOMpaHUE, PacloO3HABAHUE U WU3YUCHHUE
CBOMCTB YIJICKUCJIOTO Ta3a, MPOBEACHUE KAUECTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl W HW3YYE€HHE TNPU3HAKOB WX MPOTEKAHUA, O3HAKOMJICHHE C
MPOAYKIIMEH CHUIMKATHOM TMPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a1a4 1no TeMe «BaxxkHeue HeMeTaIbl U KX COSTUHEHUSD .

MeTabl 1 UX COeTUHEHUS

OO0uas xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH
ux nojioxxkeHus B llepmommueckoit cucteme xumudeckux saemeHntos . U.
MenpaeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTaioB. MeTajuimueckas CBSI3b U
METALIMYECKAsT ~ KPUCTAUIMUECKAss  PeIIETKA.  ODJEKTPOXUMHUYECKUA P
HanpsokeHU MetaioB. Ousnueckue U XMMHUUYECKUE CBOMCTBA MeTauioB. OO01ue
crocoObl MOJyuyeHUs MeTaioB. [loHATHE O KOPpPO3WH METAIOB, OCHOBHBIC
crocoOBl 3amuThl UX OT Kopposuu. CruiaBel (CTajgb, YYTyH, AIOPATIOMUHHM,
OpOH3a) ¥ X TPUMEHEHHUE B OBITY W MPOMBIIIIJICHHOCTH.

[[lenounbie mMeTambl: noyioxkenue B [leproanueckoil cUCTEME XUMUYECKHUX
snemenToB J[. 1. MenaeneeBa, CcTpo€HHE WX aTOMOB, HAXOXKIACHWUE B MPUPO/IE.
dusnyeckne W XUMHUECKUE CBOMCTBA (HA mpuMepe HaTpus W Kamwsi). OKCUIB |



TUAPOKCUIbl HaTpuss W Kauus. [IpUuMeHeHHe [IeJIOYHBIX METAIOB U HX
COCIMHEHUH.

[MlenouHo3eMeNbHbBIE METAJUIBI MAarHuii W KaJbLUH: TIOJIOXKECHUE B
[Tepuoanueckoit cucteme xumudeckux 3iemeHtoB J[. Y. Menneneesa, ctpoenune
WX aTOMOB, HAXOKJEHHUE B Tpupoie. OU3NYECKHEe U XUMUUECKHE CBOMCTBA MarHus
W Kajplusa. BakHeWmme coenuHEeHHsI KajabItusd (OKCH, THUIPOKCHA, COJIH).
XKécTrocTh BOJBI M CIOCOOBI €€ YCTPAHCHUA.

AmoMuHUN: nojioxkeHre B [leproanueckoi cucreMe XUMUYECKUX SIIEMEHTOB
1. U. MenneneeBa, CTpOCHUE aroMa, HaxOKACHWUE B mpupoac. Ousnueckue u
XUMHUYECKHUE CBOMCTBA aFOMUHUA. AM(OTEpHBIC CBOWCTBA OKCHIA W THAPOKCHIA
ATFOMHUHMUS.

Keneso: nonoxenue B [leproandeckoi CHCTEME XUMHUECKUX AIIEMEHTOB [l
H. MenneneeBa, CTpoeHHE aToMa, HAXOXKACHWE B mnpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCHIBI, THAPOKCHIBI U coiu xene3a (1) u skenesa
(IIT), mx coctaB, CBOMCTBA M MOJyUEHHUE.

Xumuueckuii ykcnepumenm:

O3HAaKOMJICHHE C oOOpasllaMh METAIOB W CIUIABOB, HMX (PU3HUECKUMH
CBOWCTBAMH, W3YUYCHHME  PE3YJIbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOMKHO
UCTIOJIb30BAHUE BUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOACWHCTBHA OKCHIA
KaJIbIIUA W HATpPUs C BOJOW (BO3MOJXKHO WCIOJIB30BAHUE BHJICOMATEPHUAIIOB),
MCCJIE0BAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHMS JKEIe3a B KHUCIOPOAE
(BOBMOXXHO  WCIIOJIb30BAHWE  BHJICOMATECPHANIOB), TMPHU3HAKOB  TPOTEKAHUS
KQUEeCTBEHHbBIX PEAKIUMi HA WMOHBI: MArHWs, KajiblUs, AJIIOMUHUA, [IMHKA, XKeJie3a
(I) u xenesza (II1), menu (II), HabMOaEHNE U OTMHCAHUE MPOLIECCOB OKPAIIUBAHUS
IIAMEHH HWOHAMHM HATpWsl, Kaius MW Kajablusd (BO3MOXHO HCIOJb30BaHUE
BUICOMATEPHUAJIOB), MCCIIeIOBAaHNE aM(POTEPHBIX CBONCTB THAPOKCH/IA ATFOMHUHHUAS
Y TUJPOKCU/IA IMHKA, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «BakHeine
METAJLIbL U UX COSJTUHEHUSY .

XuMHs M OKPYKAKOIIas cpeaa

BemecrBa m mMarepuansl B MOBCEIHEBHOW JKM3HHM 4YeNOBeKa. be3omacHoe
WCIOIb30BaHUE BEIIECTB M XUMHUUECKUX peakuuii B ObiTy. [lepBas momoiib npu
XUMUUYECKUX 0KOTaX U OTPaBJICHUSIX.

XVAMHAYECKOE 3arpsA3HCHHUE OKPYKAIOMICH cpensl (MpeaesibHas JOMyCTHMas
KOHIIeHTpaus Beliects, aajee — [1JIK). Ponb xuMun B pemeHun 3KOI0THUECKUX
pooJIeM.

Xumuueckuii IJKcnepumenm:

u3ydeHrne o0pa3loB MATEPUAIOB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIE
MaTepHaIIbHI ).

Mescnpeomemnmsie ceasu



Peanmuzanuss MEXIPEAMETHBIX CBSI3eH MPU HM3YyUYCHHHM XHUMHH B 9 Kjacce
OCYINECTBJIACTCS depe3 MCMOIb30BaHHE Kak OOIMWX €CTeCTBEHHO-HAYYHBIX
MOHATHHI, TaK U MOHATHH, SBJISIOIIUXCS CHCTEMHBIMH JIS OTAC/IBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O ITHKJIA.

OOGI1Ke eCTeCTBEHHO-HAYYHbIC IMOHATHS: HAy4YHBIM (PaKT, rumoresa, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIacCHU(pUKALKI, IEePUOAHNUHOCTh, HAOJIOICHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, H3MEPEHHE, MOJEC/b, SBJICHHE, IMapHUKOBBII
3 deKT, TEXHOIOT U, MATCPHATIBI.

dusnka: MarTepHs, aTOM, DSJIEKTPOH, IPOTOH, HEWTPOH, MOH, HYKJIH],
W30TOMNbI, PaJHOAKTHBHOCTh, MOJIEKYJIA, DJICKTPUUECKUN 3apsia, MPOBOJIHUKH,
MOJTYIPOBOTHUKH,  TUAJICKTPHKH, (POTORIEMEHT, BEINECTBO, TEII0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PaCTBOPHUMOCTD, KPUCTAJUTHYSCKAS
peIIéTKa, CIUIaBbl, (DU3MUYECKHE BEJIMYMHBI, CAMHHUIBI U3MEPEHHS, KOCMHUCCKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3 161, COJHIIE.

buonorus: ¢orocunTes, Abixanue, Ouocdepa, SKOCHCTEMAa, MHHEPAIbHBIC
yI00PEHHSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/IbHBIC BEIICCTRA.

I'eorpadms: armocdepa, ruapocdepa, MHUHEpadbl, TOPHBIC ITOPOJIHI,
0JIE3HbIE MCKOIMAaeMbIe, TOIJIUBO, BOJAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA ITPOI'PAMMBI 110
XNUMHNHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE PE3YyIbTATBl OCBOCHHMS MPOTPAaMMbl OCHOBHOTO  OOILEro
00pa3oBaHUsA JOCTHTAIOTCA B X0JA€¢ OOyUYEeHUS XUMHUU B €IAUHCTBE Y4YeOHOU H
BOCIIUTATEJIbHON JIEATEIbHOCTA B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIBTYPHBIMA M JAYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, MPUHATHIMH B
o0llleCTBE TMpaBWJIAMU W HOPMAaMHU TMOBEACHUS M CIOCOOCTBYIOT MpoIEccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLUATU3AIMU O0YUAIOIINXCS.

JInyHOCTHBIE  Pe3yibTaThl  OTPAXAOT  TOTOBHOCTH  OOy4YarolUXcA
PYKOBOJCTBOBAThCA CHCTEMOM MO3UTHUBHBIX I[IEHHOCTHBIX OPHUEHTALUA W
paclIMPEHUE ONbITA ACATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpuoTHYECKOr0 BOCTIUTAHUS

IIEHHOCTHOT'O OTHOIIEHUA K OT€YECTBCHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAYYHOMY HACJEIUIO, TIOHUMAHUA 3HAUCHUS XUMHUUYECKOW HAyKW B JKU3HH
COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BJIAICTh JTOCTOBEPHON HMH(QpOpMAIUCH O
MEPEOBBIX JTOCTUKEHUSAX W OTKPBITHSAX MHUPOBOM M OTEYECTBECHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHbBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIIECTBA;

2) rpa:kIaHCKOro BOCIIUTAHMS:

MPEJCTABJACHUS O COLUMAJbHBIX HOPMAax W TMPaBUJAX MEXKIMUYHOCTHBIX
OTHOIIEHUHA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMMETEHTHOCTH B OOIIECTBEHHO
MOJIC3HON,  Yy4eOHOMCCIIEAOBATEIbCKOMW,  TBOPUECKOM W JAPYrux  BUJAX
NEATCNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM MAEATENBHOCTH MPH
BBIMIOJIHCHUM YYEOHBIX, MO3HABATENIbHBIX 3aJa4, BBIMOJIHEHUM XUMHUYECKUX
AKCMEPUMEHTOB, CO3JAaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOTNIOHUMAHUIO
U B3aUMOIIOMOIIM B TPOIECCE 3TOW YyueOHOW JEATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEJAECHUE M TOCTYNKHA CBOMX TOBApUIIEH C MO3MIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCJEACTBUIA MOCTYNKOB;

3) HeHHOCTH HAYYHOI' 0 MO3HAHUS

MUPOBO33PEHUYECKHUE TMPEJICTABJICHUSI O BEIIECTBE M XUMHUUECKON peaKIuu,
COOTBETCTBYIOIIIME COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKU W COCTABJIAIOIIME
OCHOBY 11 MOHMMAHUS CYIIIHOCTA HAYYHOH KapTUHBI MHpA, MPEACTaBJICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUA MPHUPOJbI, B3aMMOCBA3AX YEJOBEKA C
MPUPOJTHON CPENOH, O POJIM XUMHUM B TTIO3HAHUM STUX 3aKOHOMEPHOCTEH,

MO3HABATEIbHbIE MOTHUBbI, HAMPABJICHHBIC HA TOJYYEHUE HOBBIX 3HAHUHU MO
XUMUH, HEOOXOAMMBIE IJid OOBACHEHUS HAOMOJAAEMBIX MPOLECCOB U SBJICHUM,
MO3HABATEILHON, WH(POPMAITMOHHOW W YHUTATEIIBCKOW KYJIBTYPBHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHONH padoThl C Y4YE€OHbBIMHU TEKCTaMH, CIPaBOYHOM



JUTEPATYPON, MOCTYIMHBIMH TEXHWUSCKUMH CPEACTBAMHU  HH(POPMAIMOHHBIX
TEXHOJIOTHH,

HHTEpEC K OOYUEHMIO M IIO3HAHWIO, JI0003HATENIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOW M HUCCIAEA0BATEIBCKOM
JEATEIIbHOCTH, K OCO3HAHHOMY BbIOOPY HAMpPAaBJICHHOCTH W YPOBHS OOYy4YE€HUA B
JTATTbHEUIIIEM

4) popmMupoBaHHS KYJIbTYPbI 310POBbS

OCO3HAHWE [IEHHOCTH >KU3HHW, OTBETCTBEHHOTO OTHOIIEHUA K CBOEMY
3[0POBBIO, YCTAHOBKHM Ha 3/I0POBBIA 00pa3 KU3HU, OCO3HAHUE TMOCJECACTBUH WU
HEMPUATHE BPETHBIX MPUBBIYCK (YIOTPEOIICHHS alIKOTOJISI, HAPKOTUKOB, KYPEHHS),
HEOOXOUMOCTA  COONIOJICHUA TpaBwl O€30MacHOCTH MOpH  OOpallleHUH C
XUMUUYECKUMU BEIIECTBAMU B OBITY U PEATTLHOMN KU3HMU,

S) TpyaoBoOro BocnuTaHusi:

WHTEPEC K MPAKTHUCCKOMY M3yUeHHUIO TIpodeccuii U Tpyaa pa3TudHoro poja,
YBOKCHHE K TPYAy M pe3yjbTaTaM TPYAOBOM NEATECILHOCTH, B TOM YHUCJE Ha
OCHOBE TNPUMEHEHHS TPEJAMETHBIX 3HAHWA MO XUMHUHU, OCO3HAHHBIA BBHIOOP
WHJMBUAYAJbHOW TPACKTOPUHU MPOJIOJKEHUS 00pa30BaHUA ¢ YUETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenrHoH mpodecCHOHaTbHOM ACATEIBHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJaNTHPOBATHCA B TPO(ECCHOHATEHOM Cpee;

6) 3K0J10ru4ecKOro BOCIIUTAHMSI:

AKOJIOTHUUYECKH 1eJIeCO00pa3HOE€ OTHOIICHHE K MPUPOJAE KAaK HCTOUHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSA, MOHUMAHUE IIEHHOCTH 3/I0POBOTO U
O0e3onacHoro oO0pa3a JKW3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICHXHUYCCKOMY 3J0POBBIO, OCO3HAHUE IICHHOCTH COOJIIOICHHS
MpaBuj1 0E€30MACHOTO MOBEICHUA MPU PabOTE C BELIECTBAMU, a TAKIKE B CUTYaIUsAX,
YTPOKAIOIINUX 30POBBIO U KU3HH JIIOCH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJYYaeMbl€ MPU U3YUYEHUU XUMHUH, IJIA
peLIeHns 3a1a4, CBA3AHHBIX C OKPYIKAIOLIEH MPUPOJAHON CPENOH, A MOBBILLIECHUSA
YPOBHSl ~ DKOJOTHUECKOW  KYJbTYpPbI, OCO3HaHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMUECKUX MpoOieM M MyTeld WX PEIICHHS MOCPEICTBOM METOJ0B XHMUH,
SKOJIOTMUECKOTO MBIILJICHUS, YMEHUSI PYKOBOJICTBOBATLCA UM B MO3HABATEIBHOM,
KOMMYHUKATUBHON U COLMAJIBHOM NMPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX Pe3yJIbTATOB BBIACIAIOT 3HAUUMbIC JIA
dopMupoBaHUA MHUPOBO33PECHHS OOIEHAYUHbIE TOHATHS (3aKOH, TEOpHS,
MIPUHIINT, TATIOTE3a, (PaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT B JPYTOE.), KOTOPHIE
UCIOIb3YIOTCS B €CTECTBCHHO-HAYUYHBIX YUYEOHBIX MpeaMeTaX W MO3BOJISIOT Ha
OCHOBE 3HAHWH M3 ATHUX MPEAMETOB (POPMHPOBATH MPEACTABIICHUE O TEIIOCTHOM



HAyYHOW KapTHUHE MHpPA, U YHUBEPCAIbHbIC yueOHbIC MEeHCTBH (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOpPBhIE oOOecneunBarOT (HhOPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIIPHOMY ILUIAHUPOBAHHIO M OCYIICCTBICHHIO YUeOHOI
JEATCITEHOCTH.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHBIE YUeOHbIE T CTBUSA

baszoBble JJornyeckue aeicTBUA:

YMEHHS WCIIOJIb30BaTh NPHEMBI JIOTHYSCKOTO MBIIIICHUAS IIPH OCBOCHHH
3HAHWIA. PACKPBIBATH CMBIC]T XUMWUYECKHX TOHATHN (BBIACISATH UX XapaKTEPHBIC
MPU3HAKK, YCTAHABJIMBATH B3aWMOCBSI3b C JIPYTUMH TOHATHAMH), WCTIOIB30BATh
MOHATHA JUIs1 OOBICHCHHS OTASIBHBIX (PAKTOB M SIBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTCPUH JUIS KIACCH(UKAIMH XUMHUCCKHUX BEIISCTB W XUMHUUYCCKHUX PCAKIIHM,
YCTaHABIIMBATh NPHYHHHO-CIICJICTBEHHBIC CBSI3H MEKIy OOBCKTAMH H3YUCHHS,
CTPOUTH JIOTUUECKHUE PACCy ICHUS (MHIYKTHBHBIC, ACTYKTUBHBIC, TTO aHAJIOTHH),
JICIaTh BEIBOJBI M 3aKIIOUCHHS,

YyMEHHE TPUMCHATh B TIPOIECCE TO3HAHWA TOHATHS (MPEAMETHBIC |
METaIpeAMETHBIE), CHMBOJIMUCCKIE (3HAKOBBIEC) MOJICITH, UCTIOJIb3yEMbIC B XUMUH,
peoOpPa30BBIBATH MIUPOKO MPUMEHSICMbIC B XUMHH MOJCIBHBIC MPEICTABIICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTa), XuMU4eckas ¢opMylia W ypaBHCHHE
XUMHAYECKOW PEaKIUK — MPH PEIICHUH yu4eOHO-ITO3HABATEIbHBIX 33/1a4, ¢ yIETOM
ATUX MOJICIBHBIX IPEACTABICHHH BBIABJIATH M XapaKTEPHU30BaTh CYIICCTBESHHBIC
MIPHU3HAKKA U3Y4aeMBIX OOBEKTOB — XMMHYCCKHX BEIICCTB M XUMHUCCKUX PEAKITHH,
BBEISBIIATh  OOIMWE  3aKOHOMEPHOCTH, TNPHYMHHO-CIICACTBCHHBIC CBSI3M H
MPOTHBOPEUHMS B N3yUaeMbIX IIPOIIECCaX U SBJICHUSIX.

ba3oBbie uccienoBaTeIbCKHe TeiCTBYS

YMEHHE HCIIOJIb30BaTh IMOCTABJIICHHBIC BOIPOCHI B KAaueCTBE HMHCTPYMCHTA
MMO3HAHMUS, a TaKke B KadeCTBE OCHOBHI JUIT (POPMHpPOBAHHS THIOTE3BI IIO
ITPOBEPKE MPABMIILHOCTH BBHICKA3bIBACMBIX CY KICHHI;

MPHOOPETCHHE OIBITA 110 IUIAHUPOBAHHUIO, OPTraHW3alMH M TPOBEICHUIO
YUCHHUECKHX JKCIIEPUMEHTOB, YyMEHHE HAOMomaTh 3a XOJOM TIpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (PopMynHpoBaTh 0OOOIICHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, MUCCIICIOBAHMS, COCTABIIATh OTUET
0 MpoJenaHHol padoTe.

PaboTa ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HHTCPIPETAPOBATh HHGDOPMAIHIO
Pa3IMYHBIX BHUI0B B (DOPM IPEACTABICHUS, IMOIYy4aeMyIO U3 Pa3HbIX UCTOUYHHKOB
(HaygHO-TIONyJIApHAsA JUTeparypa XUMHYECKOTO COJCPXKAHHWSA, CIPABOYHBIC
nocoOus, pecypcsl HMHTepHETa), KPUTHUECKH OICHUBATH MPOTHBOPEUHMBYIO W
HEJIOCTOBEPHYIO HH(pOPMAIHIO;



YMEHHUE MPUMEHATHh PA3JIMYHbIC METOJbI M 3aMPOChl MPHU MOUCKE U OTOOPE
uHOpPMAITM W COOTBETCTBYIONTUX JAHHBIX, HEOOXOMAMMBIX JUISI BBITIOJHEHUS
yueOHBIX M MO3HABATENILHBIX 33/1a4 OMPEACIEHHOTO TUIA, MPUOOPETEHUE ONbITA B
0o0JacTH  MCTOJIB30BaHMS  MH(MOPMANMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOH aKTUBHOTO UCIOIb30BAHUA PA3IMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMABHYIO (hopMy TIpeAcTaBlicHuS WH(pOPMAITHH |
WUTIOCTPUPOBATh PEIIAEMbIe 3a7aud  HECJOXKHBIMH CXEMaMH, JWarpaMMamu,
apyrumu hopMamu rpauKe U UX KOMOWHAITUAMH,

YMEHHE WCHOJIb30BaTh MW aHAJU3UPOBATh B Mpolecce YyueOHOW u
WCCIIEA0BATEIBLCKON JCATEIBHOCTH WH(OPMAITHIO O BIUSHUN TPOMBIIICHHOCTH,
CEIbCKOT0 XO3SIICTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOIICH MPUPOAHOM
Cpenbl.

KoMMyHUKATHBHBbIE YHHUBEPCAJIbHbIE YYeOHbIe JeHCTBHS:

YMEHHUS 33/1aBaTh BOMPOCH (B XOJe auaiiora W (Wad) MUCKYCCHH) TIO
CymecTBy  oOcyxkmaeMod  Tembl, (OpMyIHpOBaTH CBOM  TPEIIOKCHUS
OTHOCHUTEJIBHO BBIMOJTHCHHS TTPEAJIOKEHHOHN 3a/1auH;

YMEHUS  MOPEACTABJIATh  TMOJYYEHHBIE  PE3YJIbTaThl  MMO3HABATEJIbHOM
JNEATCIbHOCTA B YCTHBIX M TMHUCBMEHHBIX TEKCTax; JAeJiaTh MPE3EHTALUIO
PE3YNIbTAaTOB BHITIOJTHEHUS XAMHUYECKOTO JKCIEpUMeHTa (J1abopaTopHOTO OTBITA,
JabopaTopHOM pabOTHI IO UCCAEAOBAHUIO CBOHCTB BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUS y4e€OHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOW W KCCJICAOBATE/IbCKOW  JICATENIBHOCTH  TPU  PEIICHUU
BO3HUKAIOIIUX MPOOJEM Ha OCHOBE Yu€Ta OOIIMX HHTEPECOB M COrJIACOBAHMS
no3uiuii (00CyXkaeHus,, OOMEH MHEHUAMH, «MO3TOBBIC MITYPMBIY», KOOPAWHAIAS
COBMECTHBIX JICMCTBUW, ONPEACIIEHUE KPUTEPUEB IO OLEHKE KayecTBa
BBHITIOJTHEHHOH pabOTHI U APYTHE).

PeryasiTUBHBbIE YHUBEPCAJIbHbIE yUeOHbIE 1elicTBUS:

YMEHHUE CaMOCTOSITEIBHO ONPEACNATh LEAU JSATECIbHOCTH, IUIAHWPOBATb,
OCYILIECTBJISITh, KOHTPOJUPOBATh U NPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO
JEATENBHOCTD, BEIOMPATh Hanbosee d3(hPeKTUBHBIE CIOCOOBI PEIICHN YUeOHBIX 1
MO3HABATEIBHBIX 33J1a4, CAMOCTOATEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
NPEMJIOKEHHBIM  aJITOPUTM  JIEUCTBUUA TIPU  BBINIOJIHEHUM 3aJaHUA € YUETOM
MOJIYYEHHS HOBBIX 3HAHUW 00 HM3ydaeMbiX OOBEKTaX — BEIIECTBAX W PEAKLHUAX,
OLICHUBATh COOTBETCTBUE IMOJYUCHHOTO PE3yJIbTaTa 3asBICHHOW IIEJIH, YMEHUE
UCIIOIb30BaTh U AHAJIM3UPOBATH KOHTEKCThI, MPEAJIaracMbl€ B YCJIOBUU 3aaHUH.

INPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX PE3YJbTAaTOB IO OCBOEHUIO 00S3aTEIbHOTO
CoJIepKaHMs, YCTAHOBJICHHOTO JaHHOUW enepanbHON pabouei mporpamMmoi,
BBIJICJISIIOT. OCBOEHHBIE OOYUYaIOIMIMMUCA HAyUHbIC 3HAHWS, YMEHUS U CIOCOOBI



JNCHUCTBHM, cHenu(pUUSCKHe JUIS MNPESAMETHOM o0jmacth «XUMHSI», BHIBI
JNEATCIbHOCTH 1O  TOJIYYEHHWIO  HOBOTO  3HAHUA, €ro  MHTEpHpETalui,
npeoOPa30BAHUIO U TPUMEHECHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYalIHSIX.

K koHiry oOyueHus B 8 kjacce npeMEeTHbIC Pe3yJibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOMNUXCS YMEHHH:

e PACKpBIBaThb CMBIC] OCHOBHBIX XMMHWYECKHX MOHATHNA: aToOM, MOJEKYJa,
XUMHYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpPOAHAS ¥ HEOTHOPOAHAS ), BAJICHTHOCTh, OTHOCHTENIbHAS aTOMHAs 1
MOJIEKYJISIPHAsA Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca,
MaccoBast 10151 XUMHUUYECKOTO 3JIEMEHTA B COCAMHEHUH, MOJIAPHBINA 00BEM,
OKCHJ, KHCJIOTA, OCHOBAHHE, COJIb, SJICKTPOOTPULATEIBHOCTh, CTEMECHB
OKHCJICHHS, XUMWYECKas peakius, KiIacCH(UKAIMsA PEaKIUh: pPeakiuu
COCAMHEHUA, PEAKIMU PA3JIOKEHUSA, PEAKIMU 3aMENIECHUA, PpeaKIuu
oOMeHa, K30- M SHIOTCPMHUUYECKHAE PEAKIINH, TETUIOBON 3((DEKT peakinu,
AApO aToMa, 3JEKTPOHHBIM CJIOl aToma, aToMHas OpOUTajb, PaaUyC
aToMa, XMMHUYECKasd CBS3b, MOJIIPHAS M HEMOJISIPHAS KOBAJICHTHAS CBSA3b,
WOHHAA CBA3b, MOH, KAaTHMOH, aHWOH, PacTBOP, MAaccoBasd JOJs BEIIECTBA
(TpoTICHTHAS KOHIIEHTPAITHUs ) B PACTBOPE;

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

e HWCIONH30BATh XWMHUUYECKYIO CHMBOJIMKY JUISI COCTaBJICHHS (HOpMYJ
BEIIECCTB U YPABHEHUN XUMUUYECKUX PEAKIIUH,

e OMNpENEATh BAJCHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCJIEHHMS  SJIEMCHTOB B OMHApPHBIX  COCAMHEHUSX,
MPUHAMJICKHOCT BELIECTB K OMNPEACIEHHOMY KIJIACCy COCIMHEHWH TIO
dbopMmynam, BUA XUMHYECKOW CBs3M (KOBaJeHTHAs W WOHHAs) B
HEOPraHUYECKUX COCANHEHUAX;

e packpeiBaTh cmbich Ilepuoanueckoro 3akona J[. M. MeHnaeneena:
JEMOHCTPUPOBATh MOHUMAHWE MEPUOJUYECCKON 3aBUCHUMOCTH CBOMCTB
XUMUUYECKUX AJIEMEHTOB OT WX mojioxkeHusa B [lepuoauueckoi cucreme,
3aKOHOB COXPAHEHMS MAacCChl BEMIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHUS, 3aKOHA ABOTapo;

e ONHUCHIBATH M XapakTepuszoBarh TabnuuHyio ¢opmy Illepuoguyeckoit
CUCTEMbl XUMHUUECKUX OJJIEMEHTOB: pa3juyarh TMOHATHA «TJAaBHAs
noarpymnma (A-rpynmna)» u «mobdounas nmoarpynna (b-rpymma)y», Maneie u
0OJIbIINE MEPHUOJIbI, COOTHOCUTh OO0O03HAUYEHHUA, KOTOPbIE HMMEIOTCS B
tabmune «llepumoamueckas cucremMa XuMHUUYeckux »snementoB /J[. H.
MenaeneeBa» ¢ 4YHUCJIOBBIMM XapPaKTCPUCTHUKAMH CTPOEHUA aTOMOB



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

KJTacCH(PUIMPOBATh XUMHUUYECKHAC DJIEMEHTHI, HEOPTaHUICCKUE BEINECTBA,
XUMHUYECKHE peaknuy (10 YWCIy W COCTaBy YYACTBYIOIIUX B PEAKIIHH
BEIIECTB, TIO TETIOBOMY d(PdeKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIMNE XWMHYECCKHE CBOWCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOATBEPXKAAsl OMUCAHUE PUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUAM,

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaUE€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTCKAHUS XUMHYECKHUX TIPEBpAIICHUN B
PaA3TUYHBIX YCITOBUSAX;

BBIUHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO ~ MacChl
BCIIIECTB, MAaCCOBYIO JIOJI0 XHUMHUECKOTO JJIEeMEHTa 10 (dopmysie
COEJMHEHHUSA, MACCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMHUUYECKON PEAKITHH,

MPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICIMTEIIEHON AEATETHHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, 00OOINCHUE, CHCTEeMaTH3allhio, KJIacCH(OHKAIIHIO,
BBHISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBA3CH — JUISI M3YUCHUA CBOWCTB
BCIIECTB M XWMHYECKUX PEAKIHK, ECTCCTBEHHO-HAYUHBIC METOIbI
MO3HAHWA — HAOMIOACHUE, W3MEPCHHUE, MOJEIUPOBAHUE, AKCICPUMEHT
(peasbHBIN 1 MBICJICHHBIH );

CIeAOBATh  MPAaBWAM  TOJIb30BAHHUS ~ XMMHUYECKOM  MOCYJIOU H
JadopaTOpHBIM O00OpPYJOBAHWEM, a TaKkKe IMpaBWJaM OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIMAMH TIO BBIIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKAX OIBITOB MO TONYYCHUIO W COOMPAHHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOAA W KHCIOPOJA), TMPUTOTOBICHHUIO
PACTBOPOB C ONPEACIEHHON MAaCCOBOM NOJEW PACTBOPEHHOTO BEIICCTBA,
MIAHUPOBATh W TPOBOAUTH  XHMHYECKHE  HKCIIEPUMEHTHI  TIO
pPacmo3HaBaHUIO PACTBOPOB IMEIOUCH M KUCJIOT ¢ TIOMOIIBIO WHINKATOPOB
(makmyc, peronpTanenH, METHIOPAHXK U APYTHE).

K koHity oOyueHus B 9 kjacce npeMEeTHbIC PE3yJibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOMAXCS YMEHUH:

PaCKpBIBATh CMBICJI OCHOBHBIX XWUMHWYECKHX MOHATHW. XUMHYECKUHU
AJIEMEHT, aTOM, MOJEKYJA, WOH, KaTHOH, AaHWOH, NPOCTOE BELIECTBO,
CJIO’KHOE€ BEILECTBO, BAJEHTHOCTB, JJIEKTPOOTPULATEIBHOCTD, CTEINEHb
OKHCJICHHSI, XUMHUYECKasl PEaKINsi, XUMUIECKas CBs3b, TEIUIOBOH 3 ekt
pEaKiuu, MOJb,  MOJISIpHBIA  O00BEM,  PaAcTBOP,  BJIEKTPOJIUTHI,
HESJICKTPOJIUTHI, SJICKTPOJIMTHYECKAA OUCCOLMALHNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3arop, XWMHUYECKOE paBHOBECHE, OOpaTUMbie U



HEOOpaTUMBbIE PpEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKHCJIUTENb,  BOCCTAHOBUTEJb, OKHUCJICHHUE W  BOCCTAHOBJICHHUE,
aygtoTponusi, aM(pOTePHOCTh, XUMHYECKasT CBsA3b (KOBAJCHTHAs, MOHHAsA,
METAJUTMYECKAst), KpHUCTA/UTMYECKas peméTka, KOpPpO3Ws METALIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOHW PpEaKUHUH, MPEACTbHO JOMyCTUMAs
koHueHtpauus [1J[K Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TIOHATHH U
MPUMEHSTH 3TH NOHATHA MPU OMMCAHUK BEIIECTB U MX MPEBPALLCHUIA;
WCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJIA COCTaBiieHUs (hopMy
BEIIECCTB U YPABHEHUN XUMHUUYECKUX PEAKIINH,

OMPEeNEIATh BAJIECHTHOCTh W CTENEHb OKUCIEHUA XUMHUECKUX SJIEMEHTOB B
COCIMHCHUAX PA3JIMYHOTO COCTAaBA, MPUHAMJICIKHOCTh BEIIECTB K
OTIPENENEHHOMY KJIacCy COEMUHEHWH mo ¢opMynaMm, BHI XAMHUYECKOW
CBs3M (KOBAJICHTHAs, WOHHAsA, METAJUTMYECKAs) B HEOPTAaHMUECKHUX
COCIMHCHUAX, 3apsj MOHA MO0 XUMWYECKON (hopMylie, XapakTep CpPeabl B
BOJIHBIX PAacTBOPAX HEOPTAaHWUYECKUX COCIMHEHUH, TUI KPUCTAIUIMUECKOMN
PEMETKH KOHKPETHOT'O BEIIECTBA,

packpbiBaTh cmbici llepmonmndeckoro 3akona J[. M. MennpeneeBa un
JEMOHCTPUPOBATh €ro IMOHUMAHKWE. OMUCHIBATh M XaPaKTEPU30BaTh
tabnmmunyio Qopmy [leproamueckoit CHCTEMBI XUMHWUYECKHX AIIEMECHTOB:
pa3nuyaTh TOHATHA «rjaBHas moarpynma (A-rpynma)y W «mnoOodHas
noarpynma (b-rpynma)», Mameie W OONBIIAE TEPHOMBI, COOTHOCHTH
0003HAUYECHUsA, KOTOPbIE MMEIOTCS B TMEPUOAMYECKON Tabmuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMH  CTPOEHHUS  aTOMOB  XHMHWYECKHUX
AMEMEHTOB (COCTaB W 3apsia  sapa, oOImee YHCIO SJICKTPOHOB W
pacmpenesieHne WX T0 DJIEKTPOHHBIM  CJIOAM), OOBACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB M WX COCJUHCHHU B
npeaenax Majiblx NEPUOJIOB U TJIABHBIX MOATPYIIN ¢ YUETOM CTPOEHUA UX
aTOMOB;

KJTacCH(PUIMPOBATh XUMHUUYECKHAE DJIEMEHTHI, HCOPTaHUUYCCKUE BEIECTBA,
XUMHUYECKHE peaknuy (10 YWCIy W COCTaBy YYACTBYIOIIUX B PCAKIHH
BEIIIECTB, MO TEIIOBOMY 3((eKTy, M0 U3MEHEHHIO CTETICHEH OKHCIICHHS
XUMHYECKUX HJIEMECHTOB);

XapaKTepHu30BaTh (OMHUCHIBATH) OOIMME W CHCIU(PUUCCKHE XHUMHUCCKHUE
CBOMCTBA TPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPKIAd OMUCAHUE
MpUMEpPAMH  MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMHAYECKUX PEAKIAM,

COCTAaBJIAITh YPABHEHHS AIEKTPOJATHYECKON JOUCCOLMALAM  KHCIIOT,
LIEJIOYEHN U COJIEN, MOJIHBIE U COKPALUEHHBIE YPABHEHUA PEAKLIMA HOHHOTO



oOMEHa, YypaBHEHHS PEaKIWi, TOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUECKON CBSI3M MEXK/Ty BEIIECTBAMH PA3JIMUHBIX KIIACCOB,
pacKpeiBaTh CYINTHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKITHi
MOCPE/ICTBOM COCTABJICHHS SJICKTPOHHOTO OaJlaHca STHX PEaKIINiA,
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHUS XUMWYECKHX TIPEBPAICHUH B Pa3TUYHBIX
YCIIOBHSX;

BBIUHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO ¥ MOJISIPHYIO ~ MacChl
BCIIIECTB, MAaCCOBYIO JIOJIIO XHUMHYECKOTO »dJieMeHTa 1o (opmyre
COCTMHCHUS, MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMHUUYECKON PEAKITHH,

coOMmoAaTh  MpaBWwia  MOJb30BAaHUSA  XUMHYECKOW  TOCydAod U
JadopaTOpHBIM  O0OpY/IOBAaHHWEM, a TakkKe MpaBujia OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSIMHA TI0  BBITIOJITHCHHUIO
7a00paTOPHBIX XUMHUYECKAX OIBITOB MO TONYYCHUIO W COOMPAHHUIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M YTJICKHUCIIOTO Ta3a);

MPOBOJUTh  PEAKIWW,  TOATBEPKIAIONMAE  KAYECTBEHHBIH  COCTaB
PaA3TUYHBIX BEIIECTB. PACIO3HABATH OTBITHBIM MyTEM XJIOPHUA-, OPOMU-,
nomua-, kapOonart-, ¢ocdar-, cunmkar-, cynabdar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHHUS W HMOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTAHUUYECKHUX BEIIECTB,

MPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICIMTEIIHON AEATETHHOCTH — aHAJN3
W CHHTE3, CpaBHEHHE, OO0O0OIIEHWE, CHUCTeMaTU3alldI0, BBISBIICHUE
MPUYAHHO-CJICICTBEHHBIX CBA3CH — JI1 W3YUEHUS CBOWCTB BEMICCTB H
XUMHUYECKAX PEAKIWNA, €CTECTBCHHO-HAYYHBIE METOABl TO3HAHHUS —
HaOMOICHUE, W3MEPEHWE, MOJICIMPOBAHUE, SKCIICPUMEHT (pPEaIbHBIA W
MBICJICHHBIH ).



TEMATUYECKOE INMNJIAHMPOBAHWE

Konmn4yectBo yacoB
No HavnmeHoBaHNe pa3fenos u
KOHTpO/IbHbIE
n/n TeM nNporpamMmbi Bcero
pa6oThbl
Pa3gen 1. NepBoHa4vYasibHble XUMUYECKMNE MOHATNA
XnMmuna — BaxHasd o6nacTtb
€CTEeCTBO3HAHUA "
1.1 . 5
NMPakTUYeCKON AeATeNbHOCTHU
yenoBekKa
BewecTtBa n Xxummnyeckune
1.2 15 1
peakuumn
MToro no pasgeny 20

Pasgen 2. BaxHelwne npeacrtaBuTenn HEOpraHNM4YeCKMX BeWECTB

Bo3gyx. Kucnopog. NMoHaTtue

2.1 6
06 okcmpax
99 Bopopoga. MNMoHATME 0 KMCNoOTax 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
pa6oThbl

ONeKTPOHHbIe (LN POBBIE)
obpasoBaTe/ibHble pecypchl

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

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

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

Buonuorteka 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. Mepnognuyecknin 3akoH u MNepuognyeckasa cuctema xummyecknx anemeHToB [. M. MeHgeneeBa. CTpoeHMe aTOMOB.

Xnmnyeckas cBAsb. OKNCINTENbHO-BOCCTAHOBUTENIbHbIE peakKuunmn



Mepnognyecknini 3aKOH K
31 Meprnognueckas cuctema ;
' XUMUYecKnx anemeHTos 4. W.

MeHpeneesa. CTpoeHune atoma

XUMKnYyecKas CBS3b.
3.2 OKNUCNNTENbHO- 8
BOCCTAHOBUTE/NbHbIE peakumu

MToro no pasgeny 15

Pe3epBHoe Bpems 3

OBWEE KONMMNYECTBO YACOB IO
MPOrPAMME

68

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

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

Buonuorteka LLOK
https://rn.edsoo.ru/7f41837c
bnénunoteka LLOK
https://rn.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 3HaHui
OCHOBHbIX pa3fenoB Kypca 8 knacca
OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX
peakunii

dneKTpoNMTUYECKas guccoynalms.
XuMnyeckne peakuuu B pactBopax

MToro no pasgeny

Pasgen 2.

2.1

2.2

2.3

2.4

HemeTannbl M nx coeguHeHund

Obwas xapaKTepncTuKa XMMmNYeCKnx
anemeHTOB Y11A-rpynnbl. [anorexsol

Obwas xapaKTepnUCcTUKa XMMNYECKNX
anemeHTOoB Y1A-rpynnbl. Cepa un eé
coefuHeHUn

Obwasa xapakTepucTmKa XMMNYECKNX
afnemeHTOoB YA-rpynnbl. A30T, poctop U nx
coefiuHeHUS

O6uias xapakTepucTukKa XUMUUYECKNX

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

WToro no pasgeny

KonnyectBo 4acoB

Bcero

17

25

KOHTpO/ibHbIE
paboThl

MpakTuyeckue
pa6oThbl

ONEeKTPOHHbIE

(unpos.ble)
o6pasoBaTesibHble

pecypchl

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

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

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

Buonuoteka LLOK
biiP8://1.e4800.ru/7£41a636

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

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

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



Pasgen 3. MeTansbl U UX COeLUHEHUNSA

3.1 O6uwme cBoiCcTBA MeTannoB

3.2 BaxHeliw e MeTannbl U UX COEAMHEHUS

MToro no pasgeny

Pasgen 4. Xumua n okpyxawuiasa cpega

4.1 BewecTtBa 1 matepuansl B XU3HU YenoBeka

MToro no pasgeny

Pe3epBHOE BpeMS

OBLW EE KOJIMYECTBO YACOB MO NPOrPAMME

16

20

68

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

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

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

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



NOYPOYHOE INMJTIAHNPOBAHNE
8 K/TACC

No
n/n

Tema ypoka

MpeaoMeT XUMUK. PONb XUMUN B XNU3HK
yenoBeka. Tefa n BewecTsa

[MoHATME 0 MeTOAAaX MO3HAHUSA B XUMUMN

MpakTnyeckas paborta Ne 1 «[lMpaBuna
pa6oTbl B fabopatopun U NpuUEMbI
obpaweHuna c nabopaTopHbIM
obopypnoBaHneM»

UucTble Bewectsa u cmecu. Cnocobsl
pasgeneHus cmecei

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

ATOMbBI U MOJIEKYNbI

XNMNYECKMEe 3IEMEHTbI. 3HAKMN
(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

bubnnoteka 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

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

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



10

11

12

13

14

15

16

17

18

19

20

21

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

MaccoBasd fong XMMN4YeCcKoro
3/IEMEHTA B COeUHEHUN

Konuyectso BewecTsa. Monb.
MondpHaa macca

®dun3nUecKne n XMMUYeCKne aBMeHNS.
XumMuuyeckas peakuma

Mpu3HaKn 1 ycl0BUS NPOTEKAHUA
XUMUYECKUX peakLnii

3aKOH COXpaHeHUsa Macchbl BelecTs.
XUMUYeCKNe ypaBHeHUA

BbluncneHunsa KonmyecTsa, Macchl
BellecTBa MO YPaBHEHUAM XUMUYECKNX
peakuuii

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

M. B. JIOMOHOCOB — Y4é&Hblli-
3HUunkKnonegmcT. O606WeEeHME ©
cucTemaTtumsanus 3HaHui
KoHTponbHasa pa6oTta Noe 1 no Teme
«BellecTBa U XUMUYECKUE peakynm»
Bo3gyx — cmecb rasos. CocTas
Bo3gyxa. Kucnopog — 3afieMeHT ”

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

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

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

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

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

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

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

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

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

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

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

buénnoteka LOK
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 oOKMCNeHns,
ropeHue). NMoHAaTne 06 okcupax
Cnoco6bl nony4vyeHna 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
npegoTBpaLeHmns

MpakTnyeckas paborta Ne 3 no Teme
«[MonyyeHune n cobupaHune Kucnoposa,
M3y4YeHne ero cBOMNCTB»

Bogopoa — 31eMeHT 1 NpocToe
BElLlecTBO. Haxox/aeHne B npupojae
®un3nYecKMe n XMMuUyeckue CBocTea
Bogopoga. NMpumeHeHUe Bogopoaa

[MoHATME 0 KMCNOTaxX U conax

Cnocobbl nonyyeHns Bofopofa B
nabopartopuu

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

buénmnoteka LLOK
bip8://T.e4800.74 044614

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

buénmnoteka LLOK
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

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

buénnoteka LOK
https://rn.edsoo.ru/ff0d50d2
bubnnoteka LOK
https://rn.edsoo.ru/ff0d4dd0

buénnoteka LOK
https://rn.edsoo.ru/ff0d4f42



32

33

34

35

36

37

38

39

40

41

42

MonspHbiii 06bEM ra3oB. 3akoH
ABoragpo

BbluncneHuns o6bvéma, KonmyecTsa
BeLlecTBa rasa no ero M3BeCTHOMY
KONMYeCcTBY BellecTBa UM 06bEMY
BbluncneHns o6bEMOB razoB no
ypaBHeHUI0 peakumy Ha OCHOBE 3aKOHa
06bEMHbBIX OTHOLWIEHWI Fa3oB

d nsnveckme U XMmu4Yeckmne ceoncTea
BO/bl

CocTaB OCHOBaHUiA. MoHsATHE 06
MHAMKaTopax

Bopga Kak pactBopuTenb. HacbiweHHbIe
M HeHachbllWeHHble pacTBOpbl. MaccoBas
[lona Bel,ecTBa B pacTBope

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

MonyyeHne n xMMmnyeckne ceoiicTea
KMC/IOTHbIX, OCHOBHbIX U aM(OTEePHbIX
OKCUA0B

OcHoBaHuA: cocTaB, Knaccuukaumusa,
HOMEeHKnaTypa

buénmnoteka LLOK
bA108://1.e4800.7A:04542¢

buénnoteka LOK
https://rn.edsoo.ru/ff0d55a0

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

buénmnoteka LLOK
https://rn.edsoo.ru/ff0d587a

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

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

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

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

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

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

buénnoteka LOK
https://rn.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 NONYYEHNA, XUMUYECKNE
cBoiicTBa

MpakTuyeckaa pabota Ne 6. PeweHue
3KCMepuMeHTaNibHbIX 3afay No Teme
«OCHOBHbIe K/1aCCbl HEOPTraHNYecKux
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 cXOoAHbIX 3/1eMeHTOB
Mepnoguyecknin 3aKoH u
Mepuognueckas cucTeMa XMMUYECKNX
anemeHToB [. I. MeHpeneesa

Mepuogbl, Tpynnbl, MOATPYNMbI

buénmnoteka LLOK
https://rn.edsoo.ru/ff0d67ca

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

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

buénmnoteka LLOK
https://rn.edsoo.ru/00ad9474

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

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

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

buénmnoteka LLOK

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

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

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

buénnoteka LOK
https://rn.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. W.
MeHpeneesa

3HayveHue MNeproagnyeckoro 3akoHa 4nq
pa3sBuTuA Hayku n npaktuku. O. .
MeHpeneeBs — y4éHbIli, megaror un
rpaxgaHuH

Pe3epBHbIli ypok. O606uUieHME 1
cuctemaTusauns sHaHuii /
Bcepoccuiickad npoBepoyHas paboTa

KoHTponbHas pa6ota Ne4 no Teme
«CTpoeHune aToMa. XUMMUYeCKas CBA3b»
/ Bcepoccuiickas npoBepoyHas paboTa

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

MoHHaa xummnyeckasa CBA3b

KoBaneHTHasd nondapHaa XnMmmn4yeckasa
CBA3b

KoBaneHTHasd HENnondpHaa XnMMmmn4yeckas
CBA3b

CTeneHb OKUCNEHUSA

buénmnoteka LLOK
https://rn.edsoo.ru/00ada342

buénnoteka LOK
https://rn.edsoo.ru/00ada6bc

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

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

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

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

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

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

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

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

Buonuoteka LLOK



OKMCNNTENbHO-BOCCTAHOBUTE/IbHbIE

65
peakuum

66 OKUcnnTenNn n BOCCTaHOBUTENN
Pe3epBHbIli ypok. O606uUieHnE U

67 cucTeMaTmM3aumna 3HaHU Mo Teme
«CTpoeHue atoma. XMuMUUeCcKaa CBA3b»

68 Pe3epBHbIli ypok. O606uUieHnE ©

cuncrtemMmartunsaumnsa 3HaHWUI

OBWEE KONMMNYECTBO YACOB INMO
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/00ad9ch2

bubnnoteka LOK
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.
MeHaeneesa

3aKOHOMEPHOCTM B U3MEHEHUN

CBOWCTB XUMMUYECKNX 3TEMEHTOB 1
MepBbIX TPEX NepUOS0B

Knaccugpukaums n HoMmeHknaTypa
HEOPTaHMYECKNX BELLECTB

Bupabl XUMWUYECKON CBSA3N U TUMbI
KPUCTaninyecknx peLIJéTOK

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

Knaccugpunkaymna Xxummyeckunx
peakuuii No pasIMYHbIM NPU3HaKam

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

MOHATME 0 XUMUYECKOM paBHOBECUU.
®aKTOopbl, BAMAKOLLNE HA CKOPOCTb 1
XUMWYECKOI peakunm n nonoxeHue

MpakTuyeckue
pa6oThbl

JaTa
N3yyeHunsd

ONEeKTPOHHbIE

ungppoBble
obpasoBaTefibHble

pecypchl

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

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

buénmnoteka LLOK
https://rn.edsoo.ru/00adb7e?2

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

buénnoteka LOK
https://rn.edsoo.ru/00adbcb0

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

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



10

11

12

13

14

15

16

17

18

19

XUMNYECKOro paBHoBecua

OKUCNNTENbHO-BOCCTAHOBUTENbHbIE
peakyum

Teopus 3aNeKTPOIUTUYECKOIA
auccoynanmm. CunbHble u cnabble
3NEKTPONUTHI

MNOHHbIe YpaBHEHUS peakuuit

XUMuyeckne CBOMCTBA KUCNOT U
OCHOBaHWI B CBETe NpefcTaBNeHuN
06 3NEeKTPONMTUYECKOW guccounaumm

XuUMuueckne cBOCTBA CONMeil 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
«QNeKTponuTUYecKas guccoumnaums.
XUMNYeCKNe peakLum B pacTsopax»

O6LwWwas xapakTepucTMKa ranoreHos.
XnMuyeckne CBOMCTBA Ha NpUMepe
xnopa

Xnoposogopog. CondHaa Kucnora,

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

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

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

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

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

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

buénnoteka LOK
https://rn.edsoo.ru/00addd12

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

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

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

bubnnoteka LLOK



20

21

22

23

24

25

26

27

28

XUMUYECKUNE CBOWCTBA, NONYUYEHNE,
NPpUMeHeHMne

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

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

Obwas xapakTepucTmKa 31eMeHTOB
Y1A-rpynnbl

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

CepoBogopof, CTpOeHUe,
hm3nyeckne n XMMnYeckKme CBONCTBA
Okcupbl cepbl. CepHad KucnorTa,
hM3nYecKne u XMMmn4Yeckne CBOMCTBA,
NpUMeHeHUE

XVMMUUecKne peakuum, nexauymne B
OCHOBE NMPOMBILIIEHHOTO crocoba
MONYYEHNSI CEPHON KUC/OTHI.
XMMUnUecKoe 3arpsisHeHUe
OKpYXat e cpefbl COEAUHEHUAMM
cepsl

BblunciieHWe MaccoBOl 4ONM 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

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

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

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

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

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

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

Buonuoteka LLOK



29

30

31

32

33

34

35

36

YA-rpynnbl. A30T, pacnpocTpaHeHue
B Npupoge, husnyeckme u
XUMUYeCcKne cBoCcTBA

AMMUAK, ero hu3nyecKne u
XUMWUYeCKUEe CBONCTBA, NONYUYEHUE U
npUMeHeHue

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

A30THas Kucnota, eé usnyeckue u
XMMUYECKME CBONCTBA

Micnonb3oBaHWe HUTPATOB U coneit
aMMOHMSA B Ka4YeCTBE MUHEPANbHbIX
ynobpeHuin. Xnumnyeckoe
3arpsa3HeHne OKpYyXar e cpegbl
COEeAMHEHNAMU a30Ta

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

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

Yrnepog, pacnpocTpaHeHune B
npupoge, GU3NYECKNE N XUMUYECKNE
cBolicTBa

OkKcupbl yrnepoga, ux husnveckue u
XUMUYECKUE CBOMCTBA.

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

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

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

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

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



37

38

39

40

41

42

43

44

3konornyeckne npobaemsl,
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
OpraHMYyeckKuUx BeuwecTBax Kak o
coegnHeHnAax yrnepoaa

erMHVIVI nero coegnuHeHuns

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

KoHTponbHas pa6ota Ne3 no Teme
«BaxKHellWmne HeMeTanabl U UX
COEAVNHEHUN»

Ob6uwan xapakTepncTnkKa XMMNUYECKNX
3/1IeMEHTOB — METa/oB.
MeTannmyeckas cBfA3b U
MeTannunyeckas Kpucrtanimyeckas
pewéTka. dun3myeckne cBoOncCTBa
MeTannos

XVWMUUecKne CBONCTBA METAs/OB.
DNEeKTPOXUMUYECKUI psaj
HanpsH>KeHWid MeTannoB

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

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

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

buénmnoteka LLOK
https://rn.edsoo.ru/00ae080a

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

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

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

buénnoteka LOK
https://rn.edsoo.ru/00ael1156



45

46

47

48

49

50

51

52

53

54

55

56

O6wwne cnocobbl NONyUYeHUS
meTannos. Cnnaebl. BelyncneHums no
YPaBHEHMNAM XMMNYECKNX peakumnii,
€CNN OLUH U3 peareHTOB COLEPXUT
npumecu

[MoHATME O KOPPO3UK METaANNOB

LLLenoyHble meTannbl

Okcupbl n rmaopokKcuabl HaTpmna n
Kanmsa

LlenoyHo3emMenbHble METANNbI -
KanbUuii 1 marHui

BaxHelwne coefUHEHNS KanblLus

O606ueHNe N cUCTEMaTU3aLNKA
3HaHWN

XEcTKoCTb BOAbLI U CNOCO6LI €8
yCcTpaHeHus

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

ANOMUHWNI

AM®poTepHble CBONCTBA OKCKUaa u
rmagpokcuga

XXeneso

buénnoteka LOK
https://rn.edsoo.ru/00ael1156

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

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

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

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

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

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

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

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



57

58

59

60

61

62

63

64

65

66

67

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

O6o6LLeHNEe 1 cUCTEMATN3ALLNS
3HAHWM

MpakTuueckaa pabota Ne 7. PeweHue
3KCMepMMeHTaNbHbIX 3afja4y Mo TeMe
«BaxKHellw e MeTanabl N Ux
COEfJHEHUR»

BblUnCieHNs MO YpaBHEHUAM
XUMUUYECKNX peakLmnii, ecnm oauH un3
peareHTOB AaH B U3GbITKE UMK
COMEPXMUT NpUMecU. BblumncneHuns
MacCOBOW 4OMW BbIXOAA NMPOAYKTa
peakuuu

O6o6uUleHNe U cucTeMaTm3almns

3HAHWM

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

BewecTBa 1 maTepuansbl B
MOBCEAHEBHOM XU3HW YenoBeKa
XUMunyeckoe 3arpsisHeHue
OKpyXat e cpegbl

Ponb XMMUK B pelieHunm
3KONOTNYEeCKUX Npobrem
Pe3epBHbIii ypok. O606ueHne n

cuncrtemMmatmnsayna 3HaHWUI

Pe3epBHbIii ypok. O606uUieHMe U

buénmnoteka LLOK
https://rn.edsoo.ru/00ae35e6

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

bubnmnoteka LLOK
https://rn.edsoo.ru/00ae1750

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

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

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

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

Buonuoteka LLOK



cucrtematmlaumna 3HaHWUI

68 Pe3epBHbIii ypok. O606ueHne u 1
cmcTeMaTmM3anus 3HaHui

OBW EE KONMNYECTBO YACOB INO
MPOrPAMME

68

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

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



INPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA

OCHOBHO

OBPA30OBATEJILHOI ITPOT'PAMMBbI

8 KVIACC

Kon
NMpPoOBEPsSIEMOro
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, XHMUYECKHH JJIEMEHT, IPOCTOEe BELIECTBO, CIIOXKHOE
BEIECTBO, CMeCh (ONHOpPOAHAS M HEOJHOPOIHAS), BAJEHTHOCTS,
OTHOCUTEJIbHASI aTOMHAs U MOJIEKYJSIpHAash Macca, KOJUYEeCTBO
BEIECTBA, MOJIb, MOJIPHAsS Macca, MaccoBas A0 XHMUYECKOTO
3JIEMEHTa B COEAMHEHHH, MOJIPHBI OOBEM, XMMHYECKas PEaKLus,
KJIaccupUKalMsl ~ peakUud:  peakuuu  COCAMHEHHUS,  PeaKkLUuu
Pa3NOXKEHNs, pPEaKlUH 3aMEeLIeHus, peakuuu OOMeHa, JK30- U
SHIOTEPMHUYECKHE PEAKIUH, TEIIOBOH 3>(PQeKT peaxiuu, pacTBop,

MacCOBasi IOJIsI BelecTBa (MPOLIEHTHASI KOHIIEHTPALIKsI) B PACTBOPE

1.2

WIUTIOCTPUPOBATh B3AMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATUHA U

MPUMCEHSATE 5TU IOHATHUA MPU OTTMCAHWUN BEIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

UCTIOJIB30BAaTh XMUMUYECKYI0 CHUMBOJIMKY JUII COCTaBIIEHHs (hOpMyI

BEILECTB U YPABHCHUN XUMUUYECKUX PEaKLIUI

1.4

pacCKpbIBaThb CMBICJI 3aKOHOB COXPaHECHUA MacCChbI BCIIECTB,
MOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIPHOIO YY€HHA, 3aKOHa

ABoranpo

L5

ONpCaAcCIATb BaJICHTHOCTD dTOMOB JJIEMECHTOB B 6I/IHaprIX

COCAMHCHUAX

1.6

KJIaCCU(UIIPOBATh XHUMHYECKHE peakuuu (M0 HYHUCIy M COCTaBy

YUYaCTBYIOLINX B PEAKLIUU BEIECTB, MO TEIUIOBOMY 3¢ dekTy)

1.7

BBIUUCJIATE OTHOCUTEJBHYI) MOJIEKYJSIPHYIO M MOJSIPHYKO MAaccChl

BCIIECTB




1.8

BBIUUCJIATD MACCOBYIO JIOJIIO XHMHYECKOrO 3JIeMeHTa 1o (opmye

COCIMHEHUS,

1.9

BBIUUCIIATD MAaCCOBYHO JOJIHO BEIIECTBA B PACTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHbIE METOABI MO3HAHUS — HAONIOICHNUE,
U3MEpPEeHHe,  MOJECJIHMPOBAHHE,  OKCHEPUMEHT  (peanbHBli U

MBICJICHHBIH )

Ilo Teme: «BaxkHelne NpeACTaBUTEIN HEOPraHUUECKUX BEILECTB

2.1

paCKkpbiBaTb CMBICJI OCHOBHBIX XHMHYCCKHUX TTOHATHH: OKCH/,

KHUCJI0Ta, OCHOBAHUEC, COJIb

22

ONpECAC/IATh MNMPUHAIJICKHOCTb BECIICCTB K OHpeI[eJ'IéHHOMy KJIaCcCy

COEOMHEHUH 1o Gopmysam

23

KJ'IaCCI/I(I)I/ILII/IpOBaTb HEOPTaHNUYCCKUEC BCIICCTBA

24

XapakTepu3oBaTh (OMMCHIBATH) OOIMUE XHUMUYECKHE CBOICTBA
BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKAAs OIMHCAHUE MPUMEpPaMHU

MOJIEKYJIIPHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN

2.5

MPOrHO3UPOBATDH CBOIMCTBA BCIIECTB B 3aBHCHMOCTH OT HUX
KaQUCeCTBCHHOI'O COCTaBd, BO3MOXHOCTU TMPOTCKAHUA XUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B Pa3JIMYHbIX YCJIOBUAX

2.6

CIeAOBaTh MpPaBWJIaM TOJB30BAHUS XUMHUYECKON TOCYIOW U
naboparopHbiM O0OOpPYIOBAHUEM, a TAKXKe MpaBUIaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBMHM C HWHCTPYKIHUSIMH [0 BBITOJHEHHIO
1ab0PATOPHBIX XHUMHYECKUX OIBITOB MO MOJYYCHHIO W COOUPAHHIO
ra3o00pas3HbIX BemecTB (BOAOPOAA W KHCIOPOMAA), MPUTOTOBJICHUIO
pPacTBOPOB C ONpPEAECNIEHHON MacCOBOW JOJEH pPacTBOPEHHOIO
BEIIIECTBA, TUIAHUPOBATb U MPOBOIUTH XUMUYECKUE IKCTIEPUMEHTHI TI0
pPacTO3HABAHUIO PACTBOPOB IIEJIOYEH W KUCIOT C TOMOIIBIO

UHIUKATOPOB (J1akMyc, PeHONPTANEHH, METUIIOPAHK U APYTHE)

2.7

MPOBOJUTDH PACUYETHI [0 YPABHEHHUIO XUMHUYECKONU PEaKLIUU

IlIo Tteme: «llepuonmueckuii 3axkoH u Ilepuogudeckas cucrema
xumuuecknx sjemeHToB [ U. Menneneesa. CTpoeHne aTtoMoB.

Xumunueckas cBsi3b. OKUCIHTEILHO-BOCCTAHOBUTEILHbIE peakuum»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUH: AApO aTroma,
JJNIEKTPOHHBIM CJIOW aTroMma, aToMHas OpOWTanb, pamuyc aToma,

XUMHUYCCKass CBsA3b, MNOJSAPHAA W HEMOJAPHAA KOBAJICHTHAA CBS3b,




SJCKTPOOTPULATCIIBHOCTh, HWOHHAasd CBA3b, HWOH, KaTHOH, AaHHWOH,

2

CTCINICHb OKUCJICHUA

3.2

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

3.3

OTHCBHIBATh U XapakTepu3oBaTh TaOmu4uHyr0 ¢Gopmy Ilepuoanyeckoit
CHCTEMbl XHMHMYECKHX 3JIEMEHTOB. pasjnyaTb MOHATHUS «TJIABHAsS
noarpynna (Arpynma)y u «mobouHas mnoarpynma (brpynma)y,

«Majbie» U «OOJbIINE» nepruoabl

3.4

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

CHCTEMC

3.5

COOTHOCHUTb  00O3HAU€HUs, KOTOpbIE HUMEKTCAd B  Tabmuie
«Ilepunonuueckass  cucremMa  XUMH4YeCcKHx  sneMmentos [ M.
MeHpeneeBa» € YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUsI aTOMOB
XMUMUYECKHX D3JIEMEHTOB (COCTaB M 3apsiA  sapa, ofmee YHCio

3JIEKTPOHOB H PACIPeNesIeHUe UX IO SJIEKTPOHHBIM CJIOSIM)

3.6

ONpeCacIATb CTCIICHDb OKHCJICHUA JJIEMCHTOB B 6I/IHaprIX

COCAMHCHUAX

3.7

OTIPENEeNATh BHI XUMHYECKOHW CBSI3W (KOBAJEHTHAs M HOHHAs) B

HEOPTaHUYICCKUX COCIUHEHUAX

9 KVIACC

Kon
NMpPoBEPSIEMOro
pe3yJbTara

IIpoBepsiemMble NpeaMETHbIE PE3YJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme: «BelecTBO U XUMHUYECKAs PEAKLIUSDY

1.1

pPacKpBIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHATUH: PacTBOP,
SNEKTPOJIUTBI, HEINEKTPOJUTHI, SJEKTPOJUTHUYECKAs] JAUCCOLMALIMS,
peakuuu HMOHHOro OOMEHa, KaTalu3aTop, XMMHYECKOE PaBHOBECHE,
obOpaTumble u HeoOpaTuMble peaxiuuy,
OKHUCITUTENIbHOBOCCTAHOBHUTEIbHBIE peakuuy, OKHUCITUTE]Ib,
BOCCTAHOBHTENIb, OKHCIIEHHE ¢ BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKas  CBsi3b  (KOBAJICHTHAs,  WOHHas,

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




XUMHUYECKON peaKkLnu

1.2

WIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATUHA U

MPUMEHATE 5TU IOHATUA MPU OTTMCAHWUN BEIIECTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJIATb YPAaBHEHUS 3JIEKTPOJUTHYECKON AMCCOLMALMM KHCIOT,
miesiouerd M CoJiel, MOJHBIE W COKPALEHHBbIE YPaBHEHUS pPeaKLUi

UOHHOTIO OOMeHa

1.4

pacCkpbiBaTh CYIIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIIbHBIX peaKLII/IfI

MOCPENCTBOM COCTAaBJICHUS SJIEKTPOHHOTO OaiaHCa 3TUX PeaKkIuii

L5

MIPOBOJUTDH PACUYETHI [0 YPABHEHHUIO XUMHYECKONU PEaKLIUU

ITo temam: «Hemeramnnl U UX cOoequHEHUST» U «MeTalibl U HX

COCAUHCHU A

2.1

XapaKTepU30BaTh (OTHCHIBATE) OOIIKE U CIIEU(PUISCKIE XUMUYECKIE
CBOHCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, TOATBEPXKAasl OMHCAHUE
MpUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPABHEHUN COOTBETCTBYIOIIHX

XUMHUYECKUX PeaKLUil

22

COCTaBJIATh YpaBHCHUA peaKHHﬁ, NOATBCPKAAOINX CYIIECTBOBAHUC

FeHEeTHYSCKOM CBS3U MECXKAY BEIICCTBAMU PA3JIMYIHBIX KJIACCOB

23

MPOrHO3UPOBATDH CBOMCTBA BCILICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH NPOTCKAHHUA XUMHUYCCKHUX HpeBpaH_IeHI/Iﬁ B pa3JIMYHbIX

YCIOBUSAX

2.4

CIeAOBaTh MpPaBWJIaM TOJB30BAHUS XUMHUYECKON TMOCYIOH U
naboparopHbiM O0OOpPYIOBAHUEM, a TAKXKe MpaBUIaM OOpaIleHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMH TIO BBIMOJHEHUIO
1ab0PATOPHBIX XMUMHYECKUX OMBITOB MO TOJYYSHUIO U COOMPaHUIO

ra3oo0pa3HbIX BEIIECTB (aAMMHaKa M YIIIEKUCIIOTO ra3a)

2.5

NpoOBOAUTEL PCAKUIUH, TOATBEPKAANOLINEC Ka4eCTBEHHBIH COCTaB
Pa3JIMYHBIX BECIICCTB. pPacCrno3HaBaThb OIbITHBIM HYTéM XJiopua-,
Opomun, womuna, kapOonar, Qocdar, cunmkar, cynbdar,
THAPOKCUAUOHBI, KAaTUOHBI aMMOHHsS, HOHBI HM3YYCHHBIX METAJIJIOB,

MPUCYTCTBYIOIIME B BOAHBIX PaCTBOPAaX HEOPraHMYECKUX BEIECTB

IIo Teme: «XuMus U OKpy>Karo1asi cpenay

3.1

pacKpbIBaTb CMBICA OCHOBHBIX Xumudeckux noHsatuil: [IJIK

BEIICCTBA, KOPPO3UA METAJIJIIOB

3.2

MNPUMEHATE OCHOBHBIC OICpalnu MBICITUTETHEHON JACATCIIbBHOCTH —




aHANM3 W CHHTE3, CpaBHeHWe, OOOOIeHne, CHCTeMaTU3aLHNIO,
BBIABJICHUE TNPUYIUHHO-CICACTBCHHDBIX CBSI3EH — AJii U3YYCHUA
CBOUCTB BCIICCTB U XHUMHYCCKUX peaKL{Hﬁ; C€CTCCTBCHHOHAYYHBIC
METOIbl TMO3HaHWs — HAOJIONEHHE, W3MEPEHHE, MOJAETUPOBaHHE,

SKCIEPUMEHT (peajbHbII U MBICIICHHBIN)




IMPOBEPAEMBIE DJIEMEHTbBI COAEP/KAHUSA

8 KVIACC

Kon

IIposepsiemMblii 3JIeMEHT COAePKRAHMS

1

HepBOHaLIaJ'IbeIe XUMHWYCCKUEC ITOHATUA

1.1

IIpenmer xumuu. Pojib XMMUU B KU3HU 4YeJIOBEKa. XUMHUsI B CHUCTEME Hayk.
Tena u BemecTtBa. Pu3nUecKue CBOWCTBA BEHIECTB. ATpPEeraTHOE 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 Gopmyiia. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA ~ cocTaBa  BewmiectB.  OTHOcuTenbHass ~ aTOMHas — Macca.
OTtHOcuTtenbHas MONEKyJIsIpHas Macca. MaccoBas 40JIs1 XUMUYECKOTO 3JIEMEHTa

B COCAUMHCHUU

L5

KonuuectBo BemectBa. Mosb. MonsipHas macca. B3auMOCBsSI3b KOJMYECTBA,
Macchl M 4YHCIAa CTPYKTYPHBIX €IWHUI] BellecTBa. Pacuérel mo Qopmynam

XUMHYCCKUX COGI[I/IHGHI/Iﬁ

1.6

Du3nvecKkue U XUMUYECKHUE sIBJICHUS. XHMMHUUYECKas Peakuus U e€ MPU3HAKMU.
3aKOH COXpaHEHHUs] MacChl BEIIECTB. XUMHUUECKUe ypaBHeHus. Kinaccupukarus

XUMHYECKIX pPeakUuil (COeqUHEHNUs, Pa3JIoKEeHHUs, 3aMeIIeHNs, OOMEHa)

1.7

XUMHUYECKUN SKCMIEPUMEHT. 3HAKOMCTBO ¢ XUMHYECKOH MOCYAOMH, ¢ MpaBujIaMu
paboter B gjaboparopum u Tpuémamu oOpaiieHuss ¢ J1abOpaTOpPHBIM
obopynoBaHUeM, U3yYeHHE U OMUCaHWe (QU3MYEeCKUX CBOWCTB O0O0pasloB
HEOPraHMYeCKUX BelIeCcTB, HaOmoneHne ¢u3ndecknx (IUIABICHHE BOCKA,
TasHUE JIbJa, PaCTUPAHHE caxapa B CTYIKE, KUTIEHHE U KOHIEHCALUS BOJBI) U
XUMHYECKNX  (TOpEHHEe  CBEYH, MPOKAJMBAHWE MENHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE Meja C KHUCJOTOW) SIBICHUH, HAONOJEHHEe W OIHCAHHE
NPU3HAKOB MPOTEKaHMs XHUMHYECKHX peakuuil (pasnokeHHe caxapa,
B3aUMOJIEHICTBHE CEPHOW KHCIOTBI C XJIOPUAOM Oapusi, pasJoKeHue
rugpokcuaa Meau(ll) mpu HarpeBaHUH, B3aUMOJEHCTBHE JKeJie3a C PaCTBOPOM

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




(buIbTpOBaHUE, BBIMAPUBAHKE, NUCTHILUISAIMS, XpomaTtorpadus), MPOBEACHUE
OYMCTKH MOBAPEHHON COJH, HAOIOICHUE 1 OMUCAHKE PE3YJIbTATOB MPOBEACHHUS
OTBITA, WIIFOCTPUPYIOLIETO 3aKOH COXPAaHEHHMs] MAacChl, CO3JaHHE MoJenei

MOJIEKYJI (IIapOCTEP>KHEBBIX )

BaxxHeiiiune npeACTaBUTENN HEOPTaHUUECKUX BELECTB

2.1

Bosnyx — cmecph razos. CocraB Bo3ayxa. Kucnmopon — sineMeHT u mpocToe
BemecTBo. HaxoxxneHue kuciopona B mpupone, GU3NYeCKHe M XUMHUYECKHE
cBoiictBa (peaxkumn roperms). Oxcuael. Ilpumenenue xucnopona. CriocoOsl
MOJIYYeHHUSI KHCJIOpona B JaDOpaTopuu W MpOMBIILIEHHOCTH. Kpyrosopor

kucnopoza B npupoje. O30H — aJuoTponHas MOAU(HUKALNS KHCIOPOAa

22

TernoBoit 3 ekt XuMUIecKkoil peakLuy, TEPMOXUMHUYECKIE YPABHEHUS, SK30-
U SHAOTEpMUYECKUE peakiuu. TommmMBo: yroib U MeTaH. 3arpsisHeHUe BO3AyXa,

yCHUJIEHHE TTAPHUKOBOTO 3¢ deKTa, pa3pymeHne 030HOBOTO CIIOS

23

Bonopon — snemeHt u npocroe BemiecTBo. HaxoskaeHne BOAOpona B NPHPOJE,
dm3uyeckue W XUMUYECKHE CBOICTBA, NPHMEHEHHE, CHOCOOBI TMONTyYEHHS.

Kucaorts! u conu

24

Mounsipablit 00bEM ra3zoB. PacuéTel Mo XUMUYECKUM YPaBHEHUSIM

2.5

®usnueckue CcBoiicTBa BOAbl. Boma kak  pactBopuTenb. PacTBoOpbL
HacpimeHHble 1 HEHACBIIIEHHBIE PACTBOPBL. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBasi gonsd BewecTsa B pacTBOope. XHUMHYECKHE CBONCTBA BOJBL
OcHoBanus. Ponb pacTBOpOB B mpupoAe U B KU3HMU denoseka. Kpyrosopor
BOABl B Ipupoje. 3arps3HeHHe NpupoaHbIXx BoA. OxpaHa U OUYHUCTKa

MIPUPOIHBIX BOJ

2.6

Knaccudpukauus Heopranudecknx coemuHenwit. Oxcunpl. Knaccudukarms
OKCHIIOB. cojieoOpasyroure (OCHOBHbIE, KHCIOTHbIE, aM(OTepHbIE) U
HecoseoOpasyromue. Homenknarypa oxcunoB. Pusnueckne W XUMHUYECKHE

CBOMCTBA OKCUOB. [lonydyenne okcuaos

2.7

OcHoBanusi. Knaccudukanusi OCHOBaHWH: INENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnknatypa ocHOBaHUN. PU3NYECKUE U XUMUUYECKUE CBONCTBA

ocHoBaHuH. IlonyyeHrne ocHOBaHMI

2.8

Kucnoter. Knaccuduxaums xucnor. Homenknarypa kucnor. @usnyeckue u
XUMHYECKHE CBOWCTBA KUCHOT. Psan axtusnoctu merauoB H.H. bekerosa.

ITonyueHnue kuCnoOT

2.9

Comu. Homenknatypa coseil. @usnueckne M XUMHUYECKUE CBOWMCTBA COJICH.

Ilonyuenue conen




2.10

I'enerudeckas CBsI3b MEXKAY KlaCCaMH HCOPraHUYICCKHUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN  SKCIEPUMEHT. KaueCTBEHHOE ONpeNesieHHue  COACP KAHUA
KHCJIOpPOAa B BO3IyXe, MOJIydeHHe, coOupaHue, pacro3HaBaHHE U H3y4YEHHE
CBOWCTB KHCJIOpOAa, HAOMIOAEHNE B3aUMOJEHCTBUS BELIECTB C KHCIOPOAOM U
yCJIOBHSI BOSHUKHOBEHHSI U MPEKPALICHUSI TOPEeHUs (Mokapa), O3HAKOMIICHHE C
oOpa3laMu OKCHIOB M ONHCAaHHWE WX CBOICTB, MOJy4eHHe, coOupaHwme,
pacrio3HaBaHWE W HM3Y4YEHHE CBOWCTB BOAOpoAa (TOpeHHe), B3aUMOICHCTBHE
Bogopoaa ¢ okcunom Mmenu(Il) (BO3MOKHO MCTIONB30BAaHUE BUICOMATEPHATIOB),
HaOmroneHne OOpasLoB  BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEIOBaHUE
0COOCHHOCTEHl  pacTBOPEHHSI BEIECTB C PA3JIMYHOM  PAaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNpPENENEHHON MAacCOBOW AOJIeH PACTBOPEHHOIO
BEIIECTBA, B3aWMOJEHCTBUE BOABI C MeTaUlaMH (HATPUEM U KaJbIHEM)
(BOBMOXKHO HCIOJIB30BAHHE BHACOMATEPHUAJIOB), OIpEIENeHHEe pPacTBOPOB
KHACJIOT W MIeJouell C TMOMOIIBI0 HMHAMKATOPOB, HCCIEJOBaHHE OOpasnoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIONEHHE W3MEHEHUs
OKpackl MHIWKATOpPOB B pacTBOpax KHUCIOT U INeJo4el, H3ydyeHue
B3aumopelicteust okcuga Meau(Il) ¢ pacTBOpoM CepHOI KHMCIOTBI, KHCIOT C
MeTaljlaMy, peaklMil HeHTpannu3aluy, NoJy4eHne HepacCTBOPUMbIX OCHOBAaHMI,
BBITECHEHHE OJHOrO0 MeTajlja JAPyrdM M3 pacTBOpa COJIM, pelleHue
SKCIIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHelilne kiacchl HEOPraHUYECKUX

COEIUHEHUI

Ilepuonuueckuii 3akoH u Ileprnoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB
I U. Menpneneesa. CTpoeHne aTOMOB. XUMUYECKast CBsA3b. OKUCIUTETBHO-

BOCCTAHOBUTECJIbHBIC PEAKITUN

3.1

IlepBrle TOMBITKK KIACCUPHUKALMM XUMHYECKUX 3JeMeHTOB. [loHsTne o
Ipynmax CXOAHBIX 3JIEMEHTOB (INEJIOYHbIE M IIEJIOYHO3EMEJBbHbIE METAIIbI,
rajloreHbl, MHEPTHbIE Ta3bl). DIIEMEHTBbL, KOTOphle 00pa3yrT amdoTepHbIe

OKCHUABI U THAPOKCUABI

3.2

Ilepunonuueckuii 3akoH. Ilepuoanyeckas cucreMa XUMUYECKUX 31eMeHTOB J[. 1.
Menneneesa. KopoTkonepuonnas 51 JUIMHHOTIEpUOAHAS bopmbl
Ileppuonuueckoit cucremel xumudeckux saemeHtos M. Mennpeneesa.
Ilepuonel u rpynnel. PU3MYECKUH CMBICT MOPANKOBOTO HOMEpPa, HOMEPOB

MepUOa U rPyMNIbI SJIEMEHTA

3.3

Ctpoenue atomoB. CoctaB aToMHbIX sfep. M3otomnel. DnexTponbl. CTpoeHue

SJICKTPOHHBIX 000JI04EK  aTOMOB MEPBBIX 20 XUMHYECKUX DJIEMEHTOB




Ilepuonuueckoit cucremsl /1.1, Menneneesa. XapakTepuCTUKA XUMHUYECKOTO

3JIeMEHTa 1o ero noJyioxkeHuro B Ilepuonuueckoit cucreme Y. Menneneesa

3.4

3aKOHOMEPHOCTH H3MEHEHUs paauyca aTOMOB XHMMUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAIMYECKUX CBONCTB MO TIPyNIaM MU MEePUOJAM.
3nauenue Ilepuoanueckoro 3axkoHa u Ilepuonndeckoil cUCTEMBI XUMHUYECKUX
3JIEMEHTOB [JIsl pa3BUTUS Hayku W npaktuku. JI WM. MenneneeB — y4u€HbIl U

rpaskJaHUH

3.5

Xumuyeckasi CcBsi3b. KoBajeHTHas (TONsipHasE W HEMOJSIPHASI)  CBSI3b.

QHGKTpOOTpI/ILIaTeJ'IbHOCTb XUMHYECKHUX 3JIeMeHTOB. IoHHAs CBSI3b

3.6

Crenenb oxucienus. OKUCIUTENBPHOBOCCTAHOBUTEILHBIE peakuuu. Hpoueccm

OKUCJIEHUS B BOCCTaHOBJIEeHUs. OKUCIUTENN U BOCCTAHOBUTEIHN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3y4eHHe OO0pa3sLoB BEINECTB METALIOB U
HEMETAJUIOB, B3aUMOJEHUCTBUE THUAPOKCHAA LMHKA C pPAacTBOPaMH KHUCIOT U
1iesIo4uel, MPOBEAECHNUE OIBITOB, WJUTIOCTPUPYIOLIUX NMPUMEPBI OKUCIUTENBHO-

BOCCTAHOBHTEJIbHBIX PEAKIHH (TOPEHUE, PEAKLINU PA3JIOKEHHS], COSTUHEHHS])

9 KVIACC

Kon

IIposepsiemMblii 3J1IeMEHT COAePKRAHMS

BemectBo n xumuueckas peakuus. [losTopenue

1.1

Ilepnonnyeckuii 3akoH. Ilepuoanueckasi cucteMa XUMHU4eCKUX 31eMeHTos [ 1.
Mengeneesa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOWNCTB
XUMHUYECKUX DJJIEMEHTOB MEPBbIX TPEX MEPUOJOB, Kaius, KalbLiUg MU HX
COEIVHEHUN B COOTBETCTBUM C MOJIOKEHHEM 5JeMEHTOB B Ilepmonnueckoit

CUCTEME U CTPOCHHUEM HUX aTOMOB

1.2

CrtpoeHue BelecTBa: BUAbl XUMHYECKONW CBsi3U. TuNbl KpHUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTb CBOMCTB BEIECTBA OT TUNA KPUCTAJUIMYECKON PEIIETKH
U BUJAa XUMUYECKOH cBsizu. Kiaccuukanus 1 HOMEHKJIATypa HEOPTraHUIECKHX
BEIIECTB (MEXAyHApPOOHAs W TPUBHAJbHAsH). XMMHUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIMXCS K  Pa3jJW4yHBIM  KJIacCaM HEOPraHWYeCKHX COEIUHEHUM,

FCHETUYCCKAA CBA3b HEOPTAHUYCCKUX BEIICCTB

1.3

Knaccuukanms XUMHUECKUX PEAKIMHA M0 Pa3IMYHbIM IpU3HAKaM (TI0 YUCIY U
COCTaBY YyYacTBYIOIIMX B PEAKLUHH BEINECTB, MO TEIUIOBOMY 3¢¢ekTy, Mo

M3MEHEHHIO CTeleHell OKHCIEeHUS XUMHUYECKHX JJIEMECHTOB, IIO O6paTI/IMOCTI/Ij




MO0 YYacTHUIO KaTauu3aTopa). OJK30- U SHAOTEPMHUYECKHE  PEaKIHH,

TCPMOXUMUICCKUE YPABHCHHA. IlonsiTHEe O CKOpPOCTH XUMHYIECKOM peakuuu

1.4

[TonsiTe 06 oOpaTuMBIX U HEOOPATUMBIX XUMHUUYECKUX peakiusx. [loHsaTre o
TOMOTEHHBIX M T'€TEePOTeHHBIX peakiusx. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.
@DakTopbl, BIMSIOLINE HAa CKOPOCTb XHMHYECKOW PEaKIMH U TOJIOKEHHE

XUMHUYCCKOIO paBHOBECHA
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OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIE  pEeaKLUy, SNEKTPOHHBIA  OanaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENbHON  peakuuu.  CocTaBiieHHE  ypaBHEHHUH
OKHCJIMTEJIbHO-BOCCTAHOBUTENBHBIX pEeaKUUi C HUCHOJb30BAHHEM METOAa

3JIEKTPOHHOTO Oajianca

1.6

Teopust 37eKTPOIUTUYECKON AUCCOLMALMU. DIEKTPOJUTEl U HEDJIEKTPOJUTHI.
I<21TI/IOHI>Ij aHMOHbI. MexaHmn3m AUCCOLMAIIUN BCIICCTB C PA3JIMUHBIMU BUAAMU
XUMU4eCKo cBsi3u. CreneHb nuccormanyi. CUIbHbBIE U CA0BIe 3JIEKTPOJIUTHL
Peakunn moHHOro obMeHa. YCJOBHUSI MPOTEKAHUsI PEaKLil MOHHOTO OOMEHa,
MOJIHbIE U COKpal€HHblE HOHHblE ypaBHEHHUs peakuuil. CBolicTBa KHCIOT,
OCHOBaHMH W COJIeH B CBeTe TPEACTABICHUN OO0 JIEKTPOIUTUYECKON

nuccoumnanun. KauectseHHble peakuinu Ha HOHBL. [loHsATHE O ruapOIM3e coneit

1.7

XuMHuecKuit OKCIIEPUMEHT. O3HAKOMJICHUE C MOJACIAMHU KPUCTAJLTUYICCKUX
PEeETOK HEOPTaHWYECKHUX BEILIECTB — METAJUIOB M HEMeTauloB (rpadura u
amMasa), CIOKHBIX BEIIEeCTB (XJIOpHAa HATPHsl), MCCIENOBAaHHE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOH peakIuu OT BO3ICHCTBUS Pa3MYHBIX (PaKTOpPOB;
WICCIIENIOBAHNE  3JIKTPOIIPOBOJHOCTH  PAaCTBOPOB  BELIECTB,  IpoLecca
AUCCOLMAIIMM  KHCJIOT, IuenoYed H coneidl (BO3MOXKHO —HCIOJIb30BAHHE
BUAECOMATEPHANIOB); TPOBENEHHE OIMbBITOB, WUIOCTPUPYIOIIUX TMPHU3HAKU
NPOTEKaHMs peakiii HOHHOro oOMeHa (00pasoBaHMe OCaaKa, BBIIEIECHUE Ta3a,
oOpa3oBaHHE BOIbI), ONBITOB, HIUTIOCTPUPYIOLUINX NPUMEPHI OKUCIUTEIBbHO-
BOCCTAHOBHTENBHBIX pEaKLUil (TOpeHHe, PeaKLH Pa3JIOKEHUsS, COCINUHEHHS);
pacno3HaBaHHe HEOPraHUYECKUX BEIIECTB C MOMOIIbI KAYeCTBEHHBIX PEaKkLUi

Ha MOHBI, pEIICHUEC SKCIICPUMEHTAJIbHBIX 3aaa4

Hewmeranmbl u ux COCIUHCHUA

2.1

OOmasi xapaktepuctuka rajoreHoB. (cCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u Gu3nIecKre CBOHCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHe CBOWCTBA Ha MpHUMEpPe XJopa
(B3amMopeiicTBHE C MeTajslaMH, HEMeTajlaMH, Iiejo4amu). XJIOPOBOIOPOI.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIyueHUe, IpuMeHeHue. JlelicTBue




XJIOpa U XJIOPOBOJAOPOJA HAa OpPraHU3M 4eJOBeKa. BakHeHlne XJIOpUAbl U UX

HaxO0XXJAEHUE B IPUPOJE
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OOmast xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpOeHHUs
aTOMOB, XapakTepHble CTeneHn okucieHus. CTpoeHne u Gpu3nuecKue CBOWCTBA
NPOCTBIX BEIIECTB — KHUCIOPOAa M Cepbl. AJUIOTPOIHBIE MOAU(PHKAINU
KHCIIOpPOZa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBONOPO, CTPOCHHE,
(1)I/ISI/ILIGCKI/IG A XUMHYECKHe CBOMCTBA. OKCI/II[bI CEPbl KaK MNPECACTAaBUTECIIN
KHCJIOTHBIX OKCHAOB. CepHaﬂ KHUCJIOTA, (1)I/ISI/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBA
(o0mue kax mpencTaBUTENs Kiacca KHCIOT U criermduyeckne). XUMHUYECKHE
peakuuy, JeKalnue B OCHOBE MPOMBIIMIJICHHOTO CIOco0a MOJNy4eHUsT CEPHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4Y€CTBCHHAs pCaKUHsg Ha
cynbpar-uon. HaxoxneHue cepbl U €€ COCOUMHEHUI B mpupoae. XUMHYECKOe
3arpsiIsHEHNE OKPY)KAOLIeH Cpeabl COCTUHEHUSMH Cepbl (KUCIOTHBIC IOKIM,

3arpsi3HEHHE BO3IyXa U BOJOEMOB), CIIOCOOBI €ro MpeAOTBPaAICHHUS
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OOmast xapakrtepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIEC CTETIEHU OKUCIICHUS. A30T, PacIpOCTPaHEHHE B IPUPOJE,
dusnyeckne U XuMu4deckne cBoiictsa. Kpyrosopor asora B mpupoae. AMMHUAK,
ero ¢u3nvYecKkne M XMMHYECKHE CBOHCTBA, MOJy4deHHe W npumeHeHue. Conu
aMMOHUS, UX (uU3HUecCKHe W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE.
KauecTBeHHast peakuust Ha MOHBI aMMOHHMS. A30THasl KUCJIOTA, €€ MOJydeHHe,
dusnyeckne U XUMHYECKHe CBOHCTBa (OOIMe Kak TNpPEeACTaBUTENs Kiacca
KUCIOT M cnenupudeckue). Mcrmonp3oBaHne HUTPATOB M COJIEH aMMOHHUS B
Ka4eCTBE MHHEPAIbHBIX yAOOpeHUil. XUMHUYECKOe 3arpsi3sHEHHE OKpPY’KaroIien
cpeabl COENMHEHMSIMU a30Ta (KUCJIOTHBIC OKIH, 3arpsi3HEHHE BO3/1yXa, TOYBBI

U BOJIOEMOB)
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Docdop, ammorponHbie Momudukanuu (ocdopa, PusnUeckue U XUMHUUECKHE
ceorictea. Oxcun ¢dochopa(V) u dochopHas kucnora, (QGuU3UYECKUEe U
XUMUYECKHe CBOWCTBA, mosydeHue. Mcnomb3oBanue ¢ocdaroB B KadecTBe

MUHEPaIbHBIX YAOOpEHH

2.5

OOmast xapakrepuctuka 3JeMeHTOB I[VA-rpymnmbel. OcobOeHHOCTH CTpOeHHUs
aTOMOB, XapakTepHble CTENEHH OKUCIEHHsA. YTIJIEPOA, aJUIOTPOIIHBIE
Moau(uKauy, pacnpocTpaHeHWe B TpHUPOAe, (U3MUECKHe U XUMUYECKUE
csoiictBa. Ancopbuusi. Kpyrosopor yriaepoga B nmpupone. OKCHIBI yIiaepoaa,
nux (1)I/ISI/ILIGCKI/IG U XUMHWYCCKHUE CBOﬁCTBa, HeﬁCTBHe Ha JKHUBBIC OPraHU3MBbI,

MOJYy4YCHHUE U MPUMCHCHUC. OKOJIOTHYECKHE HpO6J’IeMbI, CBsA3aHHBIE C OKCHJIOM




yraepona(lV), rumoresa rinoOambHOTO TOTEIUIEHHS KJINUMATa, MMapHUKOBBIN
s¢dext. YrombHas KHUCIOTA U €€ CONM, UX (PUIUYECKHE U XUMHUYECKUE
CBOICTBa, MOJydYeHHe U TpuMeHeHue. KadecTBeHHass peakiusi Ha kapOoHaT-
uonbl. Ucnonp3oBanue KapOOHATOB B OBITY, METUIIMHE, MPOMBIILIEHHOCTH U

CEJILCKOM XO3SUCTBE

2.6

[TepBoHavYambHBIE MOHATHA 00 OPraHMYECKHX BEINECTBAX KaK O COCOMHEHUSX
yrinepopa (MeTaH, 3TaH, J3TWJIEH, AlETWIEH, 3TaHOJ, INIULEPHH, YKCYyCHas
kucnora). Mx cocraB m xummdeckoe crpoenue. [lomarne o Omonoruuecku
BAXXHBIX BEILIECTBAX. JKHpaX, OeNkaX, YIJIeBOJaXx — U HX POIH B KHU3HH
yenoBeka. MarepuanbHOE €IUHCTBO OpPraHMYECKUX U  HEOPraHUYEeCKUX

COeUHEeHUN

2.7

Kpemunii, ero ¢usuueckne W XUMUYECKHE CBOICTBA, IMOJYYeHUE U
npumMeHenne. CoenuHeHus KpeMHus B mpupope. OOumme mpenctaBieHUs 00
okcune kpeMHIsI(IV) u kpemHneBoit kucnore. CUITMKAThI, UX UCIIOJIB30BAaHUE B
OBITY, MEIUIIMHE, TPOMBILLIEHHOCTH. BakHEHIIe CTPOUTEIbHBIE MAaTEPHAIBI:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, skejie300eToH. [IpoOiemsl Oe3omacHOTro

HCIOJIb30BAHUA CTPOUTECIBHBIX MATCPUAJIOB B HOBCGHHGBHOP'I JKU3HHU

2.8

XUMUYECKUH SKCIEPUMEHT. H3Y4eHHE OOpa3LoB HEOPraHMYECKHX BEILIECTB,
CBOMWCTB COJITHOM KHUCJIOTBHI, MPOBEACHUE KAYECTBEHHBIX PEAKLUNH Ha XJIOPHUA-
WOHbI W HaONIOACHHWE NPU3HAKOB HUX MPOTEKAHMS;, ONBITBHL, OTPAKAOIINE
¢dusnyeckne 1 XMMHYECKHE CBOMCTBA raJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
UCTIOJIb30BAHUE BHIEOMATEPUANIOB), O3HAKOMJIEHHE C O0Opa3laMu XJIOPHIOB
(ramoreHuIoOB), O3HAKOMJIGHHME C OOpasmamMu cepbl U €€ COeAMHEHUSMHU
(BOBMOXKHO ~ HCIOJIb30BAaHHE BHIEOMATepUANIOB); HaOMIOACHHE Mpolecca
oOyrnmMBaHusl caxapa IOJA JeHCTBUEM KOHLIEHTPUPOBAHHON CEPHON KHCIOTBI,
U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOW CEPHOHN KHCJIOTHI, MPOBEACHUE
KQ4eCTBEHHOW peakuuu Ha cyabdaT-uoH ¢ HaONMIOfeHHWEe TMpHu3HaKa e¢
NPOTEKAHMST, O3HAKOMJIEHHE C (PU3NIECKUMU CBOWCTBAMH a30Ta, pochopa u ux
COeOMHEHNH (BO3MOJKHO HCIOJBb30BAHHE BHIEOMATEpUAOB), oOpasuamu
a30THBIX U (HOCPOPHBIX yIOOpEeHUH; moy4eHne, coOupanHue, paclo3HaBaHUE U
U3yYeHUE CBONCTB aMMHaKka, MPOBEJEHHE KaueCTBEHHBIX peakLUil Ha HOH
aMMOHUSI u  (Qochar-uOH U U3yYEHHE NPU3HAKOB WX MPOTEKAHMS,
B3aMMOJICHICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO
UCIIOJIb30BAHUE BHUICOMATEPUANIOB), H3YUYEHHE MOZENeH KpPUCTAIUTMYECKHX
pemérok anmasza, rpadmura, QyulepeHa, O3HAKOMIJIEHHE C IPOLECCOM

ancopOuMM pacTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIJIEM U yCTPOHCTBOM




NPOTHBOrasa; MOJyYeHHe, cOOHMpaHHe, Paclo3HABAHWE U HU3YYEHHE CBOMCTB
YIJIEKHCIOro ras3a, NpOBENeHHEe KadeCTBEHHBIX peakiuii Ha KapOoHaT- u
CHUJIMKAT-UOHbl W M3y4YEHUE INPU3HAKOB MX MPOTEKAHUs, O3HAKOMIIEHHE C
MPOAYKLMEH CHUIMKATHON IPOMBILUIEHHOCTH, peLIeHHe 3KCIIepUMEHTANbHbIX

3a1a4 o TeMe «BakHele HeMeTaJ bl U UX COEqUHEH UST»

Mertaniasl u ux COCAUHECHUA

3.1

OOmast XxapakTepUCTHKA XUMHYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nojoxeHuss B Ilepuonnueckoil cucreme xumudeckux osiementos .
Menneneesa u crpoeHust aroMoB. CTpoeHHe MeTaJlIoB. MeTananyeckasi CBsi3b U
MeTaNjauyeckas KpUCTAJJIMYecKas peliérka. DJIEeKTPOXUMHUYECKHH  psA

HaIPsKEHUH METaJIJIOB

3.2

Qusnyeckrue U XUMHYECKUe CBONCTBA MeTaIoB. O0mue crnocoObl MOydIeHHs
MeTayyioB. [ToHSTHE O KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CriiaBel (CTallb, 4yTyH, TIOPATIOMUHMN, OPOH3a) U UX MPUMEHEHHE B

OBITY ¥ IPOMBILIEHHOCTH

3.3

IMlenounble MeTasnpl: noJiokeHHe B Ilepuogmueckoil cucTeMe XHUMHUYECKHUX
snemeHToB /[ M. Menneneesa;, CTpO€HHE UX aTOMOB, HaXOXKIEHUE B MPUPOLE.
dusuyueckre 1 XMMHYECKHE CBOICTBA (Ha mpuMepe HaTpust v Kajust). OKCHIbl U
TUAPOKCUABI HATPUA W KaJlus. HpI/IMeHeHI/Ie MIEeJIOYHBbIX MCTAJJIOB MU HX

COeUHEeHU N

3.4

IMlenouHo3emenbHbIE  METANIbl MarHui W KalblUW. TIOJIOKEHUE B
Ilepuonuueckoii cucteMe xumudeckux 35neMenTos J[.M. Menneneesa, ctpoenune
UX aTOMOB, HaxoxjaeHue B mnpupone. Pusnueckue U XUMHUYECKUE CBOMNCTBA
MarHusi U Kajplus. BakHellne coenquHeHMs Kajblust (OKCHI, THIPOKCHL,

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

3.5

AnroMuHui: mojiockeHue B Ileproamueckoil CUCTEME XUMHYECKHX 3JIEMEHTOB
JHU. Menneneesa, cTpoeHHe aToMma, HaxOXAeHHe B npupone. dusudeckue u
XUMHYECKHE CBOIMCTBA amOMUHUS. AM(OTEepHBbIE CBOWCTBA OKCHIA U THIPOKCH/IA

AJIFOMHUHUA

3.6

Keneso: nonoxenue B Ilepuoanyeckoil cucreMe XUMUYECKUX dJeMeHToB [ .
MeHzeneeBa, CTpOGHHE aToMa, HaxOoXIeHWe B npupone. Pusmueckue u
XUMHYEeCKHe CBOHCTBa »kene3a. Oxcunpl, ruapokcunabl u conu skenesa(ll) u

xeneza(Ill), ux cocras, CBONCTBA U MOJTyuYeHUE

3.7

XUMHUYECKUMN SKCIEPUMEHT. O3HAKOMIJICHUE C O6pa3LIaMI/I MCTAJIJIOB U CIIJIABOB,

uX (PU3MYECKUMHU CBOMCTBAMH, H3yYEHHE pE3yJIbTATOB KOPPO3UU METAJUIOB




(BO3MOIKHO UCTIOJIb30BAHUE BUJICOMATEPHAJIOB), ocoOeHHOCTEN
B3aUMOJIEHCTBHSI OKCHIA KaJbLUs M HATpUsl C BOXOH  (BO3MOXKHO
UCTIOJIb30BAHME BUIECOMATEPHANIOB); HCCIIEIOBAHNE CBOWMCTB JKECTKOW BOIBI,
mporiecca TOpPEHHUsl JKeyie3a B KHCJIopone (BO3MOXKHO — HCIOJIB30BAHHE
BHIECOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIHMH HA HOHBI
(MarHms, kanpums, amoMuHus, LuHKa, skenesa(ll) w xemesa(Ill), memu(Il);
HaOJIIOIeHNE W OMUCAaHHWE MPOLECCOB OKPAIIUBAHUS IJIAMEHH MOHAMH HATpPH,
Katusg W Kajublust  (BO3MOXKHO — HCHOJIb30BAaHHE  BHUIEOMATEPHAJIOB);
uccienoBaHne aM(pOTEePHBIX CBOWMCTB THAPOKCHIA aTIOMHHHS M THIPOKCHAA
LIMHKA;, PELICHNE SKCIIEPIMEHTAIBHBIX 3a7a4 N0 TeMe «BakHeHIne MeTauibl U

HUX COCOUHCHU»

XHUMHUS U OKpyXKaroLas cpena

4.1

Hosble Marepuanel 1 TexHOJOrMU. BemecTtsa U maTepualibl B MOBCEAHEBHOMN
JKM3HH 4YeJIOBEKa. XUMHS U 310pOBbe. be3omacHoe Mcnosb30BaHKHE BEILECTB U
XUMUYECKNX peakiuil B ObiTy. IlepBasi moMOIIb MpH XUMHUYECKHX OXKOTrax U

OTpPaBJICHUSIX
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OCHOBBI ~ 3KOJIOTHUECKOW  TIPaMOTHOCTH.  XUMHUECKOE  3arpsi3sHEHHE
okpyxkaromeii cpennl IIJIK. Ponp xuMuu B pelieHnn 3KOJOrHYECKUX MPoOIeM.
[IpuponHbIE HCTOYHUKH YIIEBOAOPOAOB (yroyib, NPUPOIHBIA ra3, He(Tb),

MPOAYKTHI X TiepepaboTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH
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XUMUYECKUH 3KCIIEPUMEHT: M3y4eHHEe 00pa3LioB MaTEepPHAIOB (CTEKIIO, CIUIABBI

METAJUIOB, MOJIUMEPHBIE MaTEPHAIIBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHUU TPEBOBAHUSI K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OGBPA30OBATEJILHOI
ITPOI'PAMMBbBI OCHOBHOI'O OBIIET'O OBPA3OBAHUS

Kon
NMpPoBEPSIEMOro
TpeboBaHUS

IIposepsiemble Tpe0OBaHUSA K MPeAMETHBIM pe3yJibTaTaM
0a30B0Or0 ypOBHSI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOMN
NPOrpaMMbl 0CHOBHOI0 001mero odopaszopanusi Ha ocHope PI'OC

1

IIpencrasnenue:

1.1

O TO3HABAEMOCTH SIBJICHHMH MPUPOABI, TMOHUMAaHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKOH HAayKH Kak OOJAaCTH COBPEMEHHOIO
€CTeCTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTypbl M NPAKTHUECKOU
OEATENIbHOCTH UeJIOBEKa B YCIOBHUSAX COBPEMEHHOrO OOIIEeCTBa,

NMOHUMAaHUE MECTAa XUMUU CPEAU APYTUX €CCTECTBCHHBIX HAYK

1.2

O HAYYHBIX METOJAaX MO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKUX METOAAX HUCCICAOBAHUA BCIICCTB U HU3YUCHUA
XUMHYCCKUX peaKL[PIfI; YMCHUE HUCIIOJIBb30BATDH MOACIHN JJIA

OOBSICHEHHST CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cthepax npodheCCHOHANBHON AESITeTbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTHXKCHUAX
XUMUYECKOW HAyKH, YTO TO3BOJUT OOYHAIOUIUMCS PacCMaTpUBATh
XUMUIO Kak cepy coeii Oyaymieit mpodheCcCHOHAbHON AesITEIbHOCTH
U CleNaTh OCO3HAHHBIN BBIOOP XMMHHU Kak MPOQHIBHOTO MpeaMera

MIPY MEePEX0/ie HAa YPOBEHb CPEAHEro 001ero o0pasoBaHuUs

Bnanenne cucreMoll XUMHUYECKUX 3HAHUH W yMEHUE IPUMEHSTH

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

2.1

BaXXHEUWININE XUMWUYECKHE ITOHATHSI. XUMHWYECKUH JJICMCHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJIOXKHOE BELIeCTBO, OJHOPOAHAS U
HEOIHOPOJHAs CMeCh, OTHOCHTENIbHbIE AaTOMHAsl M MOJIEKyJIIpHas
MAacChl, KOJMYECTBO BEILIECTBA, MOJb, MOJIPHAsl MAacca, MOJISPHBII
00BEM, OKCHA, KHUCIOTA, OCHOBAHHE, COJb (CPEAHssA), XHUMHUYECKas
peakiys, peakuud COCOUHEHHUs, PEeaKLUHU pPas3joKeHHs, pPeaKLuH
3aMeIIeHUs], PeakUu OOMEHa, TEeTUIOBOH 3(PQEKT peakuuu, 3K30- H
SHIOTEPMUYECKHE PEAKLHM, PacTBOP, MAacCOBasl IOJS XHMUYECKOIO
5JIEMEHTA B COEAMHEHHH, MAacCOBasl OJIS U MPOLICHTHAS] KOHLIEHTPALIHSI

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




opbutanp, pamuyc aToma, BaJeHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMHUYECKAs CBA3b, SJIEKTPOOTPULIATENIBHOCTD, MOJISIPHAS U HEMOJIAPHAs
KOBaJIeHTHAasi  CBsA3b, HOHHAs  CBsI3b, METAJUIMYECKas  CBs3b,
KpUCTAUINYECKass pemérka (aroMHas, HWOHHAsA, MeTalJIMYecKas,
MOJIEKYJISIpHAs), MOH, KAaTHOH, AHWOH, JJIEKTPOJHUT WM HEJICKTPOJIHT,
JNIEKTPOJIUTHYECKAs] ANCCOLMALNS, PEaKUWH HOHHOrOo  OOMeHa,
OKUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLINY, OKUCJIUTENL |
BOCCTAHOBHUTENb, OKHMCJIEHHME W  BOCCTAHOBJICHHE, 3JIEKTPOJIHS,
XIUMUYECKOE paBHOBeECcHE, OOpaTUMble M HEOOpaTHMbIe PEaKLHH,
CKOPOCTb XUMHYECKOW peaxkumy, karanmusarop, IIJK, xkopposus

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

COCTaBa, 3aK0H ABOTAIIPO
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TEOPUU  XUMUHU! ATOMHO-MOJIEKYJIIPHAs TeopHus, Teopust

BHGKTpOHI/ITI/I‘{eCKOﬁ JUcConuanmu

Brnaagenue ocHOBaMU XUMHYECKOW IPAMOTHOCTH, BKJIFOUAKOLLEH

3.1

yYMEHHE NPaBUIBHO HCIIOJB30BATh U3YYEHHBIEC BEIIECTBA U MATEPUAIIBI
(B TOM umuCie MUHEpaJIbHbIE YAOOPEHHs, METaUlbl M CIUIABBI,
NPOAYKTHl TepepaboTKH NPUPOAHBIX HCTOYHHKOB YIIIEBOIOPOIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIbCKOM XO3SCTBE, Ha
NPOM3BOJICTBE M TMOHUMAaHHE 3HAYCHHUS JKUPOB, OEIKOB, YIIEBOIOB
IUIS OPTaHU3Ma YeJIOBEKA;, YMEHHE MTPOrHO3UPOBATh BJIUSHUE BEIECTB
U XUMHYECKHX IPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAFOIIYIO

MNPUPOAHYIO CpEAY

3.2

YMEHUEC HHTCTPUPOBATHE XUMHUYCCKUC 3HAHHA CO 3HAHUAMU OPYrux

yueOHBIX IPEIMETOB

3.3

HAJIMYHME OMbITa PabOThl C PA3JIUYHBIMH HUCTOYHUKAMH HH(GOpMAIUU
no XUMHUH (HaydHass M HAYyYHO-TIOMYJSIPHAS JIUTEPaTypa, CJIOBApH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

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

UCTIOJIL30BAaTh €€ IJIst peamicHuA yLIe6HO-1'I03HaBaTeJ'IbeIX 3agav

BJ'IaI[eHI/Ie OCHOBAMH TMOHSTHIHOTO armnapara “ CHUMBOJHUYCCKOIO

A3BbIKA XUMUH IJIA COCTaBJICHUA (I)OpMy.]'I HEOPraHU4CCKUX BCLICCTB,




VPaBHEHUN  XUMHYECKHUX  pEakUWd; OCHOBAMH  XHUMHYECKOM

HoMeHKJIaTypel (IUPAC u TpuBnanbHOI)

YMeHne OOBACHATH CBSI3b IOJIOKEHHs 3JeMeHTa B llepuonndeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMHM CTPOECHHMsS aTOMOB
XMUMHUYECKHX D3JIEMEHTOB (COCTaB U 3apsa  sapa, ollmee dHCIIO
3JIEKTPOHOB), pAaclpefeNeHneM 3JIeKTPOHOB II0 3HEPreTH4eCKUM

YPOBHSAM aTOMOB IEPBBIX TpéX NneEpUOAOB, KaJIuAd U KaJIbLIUA

IlpencraBneHne O  MEPUOAUYECKOW  3aBUCUMOCTU  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paJuyC aToMa, 3JIeKTPOOTPHLIATEIHHOCTD),
NPpOCTBIX W CJOXHBIX BECIICCTB OT TIOJOXKEHUA JJCMCHTOB B
IMepuonuyeckoit cucteme (B MalbIX TMepUONAX W TJIABHBIX

MOJTPYIIAx) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa

YMenne kiaaccupuIrpoBaTh:

7.1

XUMHWYCCKUE SJICMEHTBI

7.2

HEOPTaHUYICCKUEC BCIIECTBA
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XUMHUHYCCKUEC PCAKLIUU

YMeHue ONpeaesnsTh:

8.1

BAJICHTHOCTb U CTCICHB OKHCJICHUA XUMHUYCCKUX SJIEMCHTOB, 3apsj

HOHa

82

BUJl XUMHMYECKOW CBA3M M THUN KPUCTAJUIMYECKOW CTPYKTYpBHI B

COCAMHCHUAX

83

XapaKTep Cpeabl B BOJHBIX PACTBOPAX BEIECTB (KHCIOT, OCHOBAHUN)

8.4

OKHUCJIUTEIIb 1 BOCCTAaHOBUTEIIb

YMeHHne XapakTepu30BaTh (PU3NIECKUE U XUMHYECKHE CBOMCTBA!

9.1

MPOCTBIX BEWIECTB (KUCIOPOJ, O30H, BOIOpOA, rpadur, anmmas,
KpemMHul, asor, ¢ocdop, cepa, XJOp, HATPUH, KaJIUH, MarHWi,

KaJIbIUH, aJTFOMUHUN, JKeJIe30)

9.2

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

docdopHasi, yrojpHasi, KpeMHHEBAst KICIIOTa U UX COJIH)

93

MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA  BELIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHUSA, MPUMEHCHUEC BCIICCTB B
3aBUCUMOCTHU OT HUX CBOfICTB, BO3MOKHOCTB IMPOTCKAHUA XUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX YCJIOBUAX

YMeHHe COCTaBJIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUsI PEaKLUi, B

10
TOM YHUCJIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKLINIA
103 WUTFOCTPUPYIOIIUX XUMUYECKHE CBOWMCTBA M3YYEHHBIX KJIACCOB
' (Tpymni) HEOPraHUYECKUX BELIECTB
10.4 MOATBEPKAAOIINX N'EHETUYECKYIO B3AUMOCBSI3b MEXKAY HUMU
11 YMeHHe BbIUUCIATD (IPOBOANUTH PACUETHI):
11 OTHOCHTEJIbHYI0 MOJIEKYJSIPHYI0O M MOJISIPHYIO MacChl BEINECTB,
' MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSTUHEHUHU
11.2 MAacCCOBYIO JOJIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIEeCTBA U €ro Maccy, 00beM ra3os
114 MO YpaBHEHUSIM XHUMHYECKHX pEAKIMA W HAXOOUTh KOJUYECTBO
' BEIIEeCTBA, 00BEM M MacCy PeareHTOB HWIJIM POIYKTOB PEAKLIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  mo3HaHusi  (HabnroneHwe,
191 U3MEpEHHe, SKCIIEPUMEHT, MOJECITUPOBAHIE) TPH H3YYEHUH BEILECTB U
' XUMHYECKHX SIBIICHUH;, yMeHHe Cc(hOopMyIupoBaTh mpodieMy W
MPEUIOKUTD TYTH €€ PEeIICHHUS
192 Oe3omacHOl pabOThl C XHUMHYECKHMMH BEIIECTBAMU, XUMUYECKOU
' MOCYIOH U JTadopaTOpHBIM 000PYIOBaHUEM
npaBmIaMu O€30TIaCHOTO OOpAIEHUs C BEIIeCTBAMU, UCTIONb3yEeMbIMU
B MMOBCEIHEBHON JKU3HH, NPABIJIAMH TIOBEICHUS B LENSIX COepeKeHUs
123 300pOBb M OKpPYXKalOIIel NOPUPOJHON Cpenbl, NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3ACHCTBHUSI HA JKHBBIE OPraHU3MBI OIPEAENEHHBIX
BEIIECTB, CNOCOOOB YMEHBINEHHUS] W MPEOOTBPALICHUS HX BPEIHOTO
BO3JIEUCTBUSA
3 Hanuune npakTUYecKUX HABBIKOB IJIAHUPOBAHUS U OCYLIECTBIICHHUS
CJIEAYIOMINX XUMHUYECKUX HKCIIEPUMEHTOB!
131 U3y4YeHHE U ONHcaHue (PU3MYECKHX CBOMCTB BEINECTB;, O3HAKOMJICHHE

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




WUTIOCTPUPYIOLME NPU3HAKU NPOTEKAHUsI XUMUYECKUX PEaKni

13.2

U3y4eHHe CIIOCO00B pa3lieNieHns cMecei

13.3

MOJIydY€HUE KHCJIOpOAAa U H3yYE€HHE €ero CBOICTB, IOJIydeHUE
BOJOPOJAa U U3Y4YE€HHE €ro CBOMCTB, MOJIydY€HUE YIJEKHUCIIOro rasa u

HU3YyUCHUE €TO CBOI>'ICTB; MOJIY4YCHHUE aMMHAaKa U U3YyUCHUE €TO CBOICTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEACNEHHOW MAacCOBOH AoJiei

PACTBOPEHHOTIO BEIECTBA

13.5

MIPUMEHEHUE MHIUKATOPOB (maxmyca, METUIOPaHKa 51
benondranenHa) s OMpeNeNIEHUsT XapakTepa Cpelabl B PacTBOpax

KHUCJIOT U LIeJIouei

13.6

WCCIEIOBAHUE U OIUCAHUE CBOMCTB HEOPraHUYECKUX BEILLECTB
Pa3JIMYHBIX KJIACCOB, U3yYEHHE B3aUMOJEHCTBUSA KUCIOT C METAJIAMH,
OKCHAAMH  METAJJIOB,  PAaCTBOPUMBIMHM U HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH, TIOJYYEHHE HEpPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHONO MeTajjla JAPyrMM M3  pacTBopa  COJIM,
uccienoBaHue aM(pOTEPHBIX CBOWCTB THUAPOKCHIOB aJIOMUHUS U

OUHKa

13.7

PEHICHUE SKCIICPUMEHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HEOPTaHUICCKUX COGHHHGHHﬁ)); ((QHGKTpOJ'II/ITI/ILIeCKaSI
JUCCOLMALIN», «BaxkHelimne HeMeTaIbl U HX COCAUHCHUSA»

«BaxHenne MeTajuibl U UX COeqUHEHU)

13.8

XUMHYECKHE  OKCIIEPUMEHTBI,  WUIIOCTPUPYIOIIHE  MPU3HAKH
NPOTEKaHMsI PEeaKiii HOHHOrO OOMEHA, KaueCTBEHHbIE PEaki[id Ha
NPUCYTCTBYIOLIHE B BOIHBIX PACTBOPaX HMOHBI. XJIOPHI-, OPOMUI-,
wonun-, cymbdar-,  docdhar-, kapOoHAT-,  CHIMKAT-AaHUOHBIL,
THIPOKCUI-UOHBI, KATUOHBI AMMOHUS, MAarHusi, KaJblUsl, aFOMUHUSI,

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

14

VYmMmenue:

14.1

NPpEACTABJIATL PE3YJIbTATBI OKCIIEPHUMECHTA B (1)opMe BBIBOJOB,
JOKa3aTCIbCTB, Fpa(I)I/IKOB u Ta6.]'II/ILI U BbIBJATH SMIIUPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMUBATL CBA3U MCXKAY PECAJIBHO Ha6J'II-OI[aeMbIMI/I XUMHWYCCKUMU
ABJICHUAMU U IpOLECCaMU, MPOUCXOAALNMMHA B MaKpO- U MUKPOMUPE,

OOBSICHATD MPUIHHBI MHOTOOOPa3Usl BEIECTB




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

Kon

IIposepsiemMblii 3JIeMEHT COAePKRAHMS

1

HepBOHaLIaJ'IbeIe XUMHWYCCKUEC ITOHATUA

1.1

Uucreie BemmecTBa 1 cMecu. CriocoObl pa3neneHus: cMmecei

1.2

ATOMBI U MOJICKYJIBI. Xumuueckue »diieMeHThl. CHMBOJBI  XUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIOKHBIC BEIIECTBA.

1.3

Xumuueckas Gopmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIeMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHICCTB. OtHOocuTENBHAST AaTOMHasl Macca.
OtHocureabHas MOJICKYJIApHasA Macca. MaccoBasi 4011 XUMHYECKOrO 3JIEMEHTA

B COCAUMHECHUU

1.5

KonmuuectBo Bemectea. Monb. MousipHass macca. MoJsipHbiii 00bEM Ta3oB.

Bzaumocss3b KOJMMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AUHHUL] BCIIECTBA

1.6

dusnyueckrie U XUMHUYECKHE SBJIEHUS. XUMHUYECKas pcakuua u eé MPU3HAKU.

3aKOH COXpaHEHHs] MacChl BELIECTB. XMMUUECKHE YPaBHEHUS

Ilepuonuueckuii 3axkoH u Ilepuoanueckass cuCTeMa XUMHYECKUX 3JIEMEHTOB

.. Menpneneesa. CTpoeHHne aTOMOB

2.1

Ilepuonuueckuii 3axoH. Ilepuoanueckas cuctemMa XUMHYECKUX 351eMeHTOoB J M.
Menneneesa. Ilepronab! u rpynnel. @U3HYECKH CMBICH MOPSAKOBOTO HOMEPA,

HOMCEPOB MEPHUOJa U I'PYIIIILI 3JICMCHTA

22

Crtpoenue aromoB. CoctaB aToMmHbIX sinep. M3ortombl. Dnextponsl. CTpoeHue
SJICKTPOHHBIX 000JI0UYeK  aTOMOB NEPBLIX 20 XUMHWYECKUX DIEMEHTOB

Ilepuonuueckoii cucremsl .M. Menneneesa

23

3aKOHOMEPHOCTH B M3MEHEHUHM CBONCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOAOB, Kallvs, Kaiblus (paguyca aToOMOB, OJJIEKTPOOTPHUIATEILHOCTH,
METAJIMYECKINX W HEMETAJUTMYEeCKUX CBOHCTB) M WX COCOUHEHHWHA B
COOTBETCTBMU C TOJIOKEHHEM »sjeMeHToB B Ilepuoamdeckoit cucreme u

CTPOCHHUEM UX AaTOMOB

CrtpoeHue BelecTsa

3.1

Xumuueckasi CBsi3b. KoBajieHTHasi (TOJIIpHAsi W HETOJISIPHAsi)  CBSI3b.
DJNEeKTPOOTPULATENBHOCTh ~ XUMHUYECKUX  3JIeMEHTOB.  MOHHas  CBs3b.

Merannuueckas cBSI3b




3.2

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

XUMHUYECKOU CBSA3HU

BaxHeillune npencraBuTeNd HEOPraHUMYECKUX BelecTB. Hemertamnbsl U ux

COCAMHCHUS. Mertanabl 1 UxX COCIUHEHUA

4.1

Knaccudpukanus ¥ HOMEHKJIATypa HEOPTraHUYECKHX COENUHEHUN. OKCHIIOB
(coneobpazyromue: OCHOBHBIE, KHCJIOTHBIE, amM(OTepHBIC) u
HecoseoOpa3yrole; OCHOBaHMH (LIENOYM W HEPacTBOPHMBIE OCHOBAHMA),
KUCIOT (KUCIOpOACOIepKalue U  OeCKUCIOPOAHbIE, OIHOOCHOBHbIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

42

@usnyeckue MW XUMUYECKHE CBOWCTBA MPOCTBIX  BELIECTB-HEMETAJUIOB!

BOJOPOA, XJIOpa, KUCIOPOaa, cepbl, a3oTta, hocdopa, yriepona, KpeMHHUS

43

dusnyueckrie W XUMHUYECKHE CBOICTBA MPOCTBIX BELICCTB-METAJIJIOB. JIMTHA,
HATpud, KaJilusd, Marivs U KaJbLUsd, aJIIOMUHUA, KEIIC3a. aﬂeKTpOXI/IMI/ILIeCKI/Iﬁ

psin HANPsDKEHUH METaIoB

4.4

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

XJIOPOBOJIOPO/A, CEPOBOIOPOAA, AMMHAKA

4.5

Qusnyeckue M XUMHUYECKHE CBOHCTBA OKCUIOB HeMmeTtauioB: cepol (IV, VI),
asota(Il, IV, V), docdopa(Ill, V), yraepona(ll, 1V), kpemuus(I1V). [Tonyuenue

OKCHJOB HEMETAJLJIOB

4.6

Xumudeckue cBoicTBa OKCHIOB. MeTauioB IA-IIIA rpymmn, nwaka, memu(Il) u

xenesa(ll, II). TTony4yeHre OKCUIOB METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAHUN M aM(pOTEPHBIX THAPOKCUAOB (HAa MpHUMEpe
THIPOKCUIOB  AJFOMUHUS, JKeje3a, LuHKa). llomydeHue OCHOBaHUN U

aM(pOTEPHBIX THAPOKCHIIOB

4.8

OO0mme XUMUYECKHe CBOWMCTBA KHUCIJIOT. XJOPOBOJIOPOIHOMN, CEPOBOMOPOIHOM,
CEepHUCTOH, CepHOM, a30THOW, (ochopHOU, KpeMHUEBOH, yronpHON. Ocolble
XUMHUYECKHE CBONCTBA KOHLIGHTPUPOBAHHOM CEPHOH M a30THOM KHUCJOT.

ITonyueHnue kuCHOT

4.9

OO0umne xuMHuyeckre cBoicTBa cpeaaux coneil. [lomyuenue coneit

4.10

[Monyuenwe, coOupaHHe, pacro3HaBaHHWE BOIOPOAA, KHCIOPOdA, aMMHaKa,

YTJIEKUCIIOTO ra3a B 1abopaTopun

4.11

[Monyuenne aMMuaka, CEpHOW M a30THOHM KHCJIOT B MPOMBIIIIeHHOCTH. O0mue

CITIOCOOBI MOJIYUCHHUSA MECTAJIJIOB




4.12

I'enerudeckas CBsI3b MECXKAY KJaCcCaMU HECOPTAHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEaKLuu

5.1

Knaccuukanums XUMUYECKUX PEaKLHid MO PAa3JIMYHBIM MPU3HAKAM: IO YHUCITY U
COCTaBY Y4YaCTBYIOIIUX B PEAKIMU BELIECTB, IO TEIUIOBOMY 3(deKTy, 1o

M3MEHEHHIO CTEIIEHEH OKUCIEHUS] XUMUIECKHX 3JIEMEHTOB

52

TemnoBo# 3¢hdexT XUMUIECKOH peakuy, TEPMOXUMHUYECKHE YPaBHEHUS. JK30-

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

53

OKHUCIUTENBHOBOCCTAHOBUTENbHbIE peakinu. OKUCIUTENN U BOCCTAHOBUTENU.
Ilponeccel  OkucCneHMss W BOCCTAHOBJIEHHUsS.  OJEKTPOHHBIH  OanaHc

OKHCJIUTEIbHOBOCCTAHOBUTEIIFHOM peakuuu

54

Teopust anekTpoauTUdIecKoi nuccoruanuy. KaTnoHsl, aHUOHBL. DJIEKTPOHUTHI U

HESJICKTPOJIUTDBL CunbHble U ciaadbie SJICKTPOJIUTBI. Crenenb Jucconuanum

55

Peaknuun noHHOro oOMeHa. YCJIOBUS MPOTEKAHUs PEaKUil MOHHOTO OOMeHa,

MOJIHBIE U COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHUS U OKpyXKaroLias cpena

6.1

Bemectea u martepuansl B INOBCEIHEBHOM JKU3HM 4YenoBeka. besomachHoe
UCTIOJIb30BAHME BELIECTB M XUMHYECKHX peakuuil B Jjadoparopuun u OBITY.

HepBaﬂ NMOMOILIb MPU XUMHYCCKUX OXKOrax U OTPABJICHUAX

6.2

XUMHUUECKOe 3arps3HEHHE OKpYyXKaromeHd cpenbl  (KUCIOTHbBIE — JTOXKIH,
3arpsiI3HEHUE TOYBBL, BO3IyXa W BOJOEMOB), CIIOCOOBI €ro IMPeNOTBPAILEHHS
IIpenenbhHast momycrumasi koHueHtpauusi sewmects (IIJIK). Pomp xumum B
pelleHUH 3KOJIOTHYECKUX mnpodjeM. YcCuieHue mapHUKOBOro sddekra,

paspylieHHe 030HOBOTO CJIOSI

6.3

IIpumenenue cepsbl, a3ota, pocdopa, yrirepona, KPEMHUS U UX COCAMHEHHUH B
OBITY, MeAMLMHE, TPOMBIIIJIEHHOCTH U CEeNbCKOM Xo3stiicTBe. IlpumeHenue
METAJUIOB M CIUIaBOB (CTajib, YYTyH, IIOPATIOMUHHHA, OpoH3a) B ObITy U
MPOMBIIIJIEHHOCTH UX coeanHeHul. [IoHATHE O KOPpPO3UH METAIIOB, OCHOBHBIC

CHoCcOOBI 3aTUTHI HX OT KOPPO3UH

6.4

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

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

6.5

[TepBoHauanbHBIE TOHATHS 00 OPraHUYECKHX BEIIECTBAX KAK O COENMHEHUSX
yriepona (MeTaH, 3TaH, STHJICH, alleTHUIIeH, STAaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[Tonsitne 0 OMONOTHYECKU BayKHBIX BEIECTBAX. JKUpPaX, OeNkax, yrieBoaax — U Ux

POJIA B ) KU3HU YECJIOBCKA




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

Mo XUMHUYCCKUM YPABHCHUAM




YUYEBHO-METOANYECKOE OBECIIEYEHHNE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJ151 YUHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

MHTEPHET
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