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HHOACHUTEJIBHASA 3AIIMCKA

IIporpaMma 10 XWUMHM Ha YyPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUA
COCTaBJI€HA HA OCHOBE TPeOOBaHWUH K pe3ysibTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTEbHOMN MPOTPaMMbl OCHOBHOTO 00I1IETO 00pa30BaHMs, PEACTABICHHbBIX
B ®I'OC OO0, a Taxxke Ha OCHOBE enepaibHOW paboueit TporpaMMbl
BOCMIMUTAHMSA M C YUETOM KOHIIETIIIMU TPETOIaBaHUs YUSOHOTO TIpeaMeTa « XUMHUA»
B 00OpazoBareNbHBIX opranu3anusax Poccuiickoit denepanyu.

IIporpaMma mo xWMHH AAET MPEACTABICHHUE O IMENIAX, OOINEH CTpaTeruu
0o0y4YeHHUsA, BOCHNUTAHWA MW PA3BUTHA OOYUYAIOIIUXCSA CPEACTBAMU Y4YEOHOTO
peaMera, YCTaHABJIMBACT 00s13aTeNbHOE MPEAMETHOE COJICpIKaHHUE,
MpeayCMaTPUBAET PACOpPEACIICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHUE TIO
pazieniaM M TE€MaM MPOrpaMMbl MO XHUMHUH, OMNPEACTACT KOJIWYECTBCHHBIC W
KQueCTBEHHBIE XapaKTEPUCTUKHU COJICpIKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATENILHOCTh  M3YYEHUA XUMHM C  YU4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBs3€H, JIOTMKA  y4eOHOro  Mpolecca, BO3PACTHBIX
O0COOCHHOCTEM  OOyYaroIuXcsA, ONpeAcaseT BO3MOXKHOCTH TMpeaMeTa A
peanuzanmu TpeOOBAHUM K pe3yibTaraM OCBOSHHUS OCHOBHOW 0Opa3oBaTeIbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIEro o0pa3oBaHuA, a Takke TPeOOBaHUH K
pe3ynbpTaraM 00yUYeHHs XMMHUU HAa YPOBHE LI€JEH U3yUeHUs MPEeAMETa U OCHOBHBIX
BUJIOB YUE€OHO-MO3HABATEIbHONW JEATEILHOCTA OOYYaKOIIErocss MO OCBOSHUIO
y4eOHOTO COACPIKAHUSL.

3HaHWE XWMHH CITY>)KHT OCHOBOW Ui (hOPMHPOBAHUS MHUPOBO33PEHUS
00y4aroierocs, ero NpeACTaBICHUA O MAaTepPUAIbHOM €JUHCTBE MHUPA, BAKHYIO
poiib WrparoT (OPMUPYEMbIE XUMHUEH TMPEICTABICHUS O B3aUMOIPEBPAMESHUIX
SHEPruu W 00 3BOJIIOIMU BELIECTB B MPUPOJAE, O MYTAX PEUICHUS TJI0OATbHBIX
MpooOJieM YCTOMYMBOIO Pa3BUTHA YEJIOBEUECTBA — CHIPHEBOM, SHEPTreTHUYECKOM,
MUIIEBON U SKOJIOTMUECKON O€30MacCHOCTH, MPOOJIEM 3/IPABOOXPAHCHMUS.

HN3zyuenune xumun:

CrOCOOCTBYET  peajv3allid  BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
(hopMEpOBaHUA KYJIBTYPhI IMYHOCTH, €€ 001IeH 1 (PyHKIIMOHATFHOW TPAMOTHOCTH,

BHOCHUT BKJIaJ B (pOPMUPOBAHWE MBITIUICHUS] W TBOPUYECKUX CIMOCOOHOCTEH
0o0y4Yarolmuxca, HaBBIKOB HMX CaMOCTOSATEIbHONW YueOHOH  JNeATENbHOCTH,
SKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKAX YMEHUH, HEOOXOIUMBIX KaK B
MOBCEAHEBHOM XU3HU, TaK U B TPO(PECCHOHATHLHOM NEATCTLHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBHI
LEJIOCTHOTO B3IJIS1a HA €IUHCTBO MPUPObl U UYEJIOBEKA, ABJIAETCS OTBETCTBCHHBIM
sTanoM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHOW IPAMOTHOCTH O0YJarOIINXCS,

crocoOCTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAYUYHBIM 3HAHUAM, K TPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJIOTHUECKOE
o0pa3oBaHue 00yJarOIMIMXCS.

JlanHple HampaBjeHUS B OOYUECHWH XHMHH OOECIICUMBAIOTCS CHEIM(UKON
COJCpKaHHUS  y4eOHOro  MpEeaMeTa, KOTOPbIA  ABJISIETCA  MEJAroru4ecku
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKW XMMHH HA OMPENCAEHHOM 3Tane e
pPa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I11Ier0 00pa3oBaHus OPUEHTUPOBAH HA
OCBOEHUE OOYYAIOIIMMHUCS CHCTEMbI TMEPBOHAYAJbHBIX TMOHATHH XUMHH, OCHOB



HEOPraHUYECKOH XUMHUM W HEKOTOPBIX OTAECIbHBIX 3HAUUMBIX MOHATUH
OPraHUYECKON XUMHUMU.

CrpykTypa coaepskaHusl MPOTrpaMMBbl MO XUMHUU Cc(PopMUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja K €€ usyueHuto. CoaepxaHue CKIAIAbIBACTCA U3 CUCTEMBI
MOHATHNA O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI MMOHATHNH O XUMHUUYECKOM
peakimu. O0e 3TH CHUCTEMBbI CTPYKTYPHO OPTraHW30BaHbl MO MPUHLHUIY
MOCJIEA0BATENIHOTO PA3BUTHUS 3HAHWA HA OCHOBE TEOPETUYECKUX MPECTABJICHHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIAPHOTO YYEHHUA KaK OCHOBBI BCErO €CTECTBO3HAHMS,

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

— YUEHHS O CTPOECHUH aTOMa U XUMHUUYECKOH CBS3H,

— TPEACTaBJACHUNH 00 BIEKTPOJUTHUECKON JUCCOIMALMA BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHWA PACCMATPUBAIOTCA HA OCHOBE SMIOUPUYECKHU
MOJIYYCHHBIX W OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCA TOCIEIOBATEIHHO OT OHOTO
YPOBHA K JAPYyroMy, BBITIONHSA (YyHKIIMA OOBSICHEHUS M TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUA M BO3MOXKHOCTEH MPAKTHUECKOTO MPUMEHEHUS W TMOJYUYEHHS
M3Y4aeMbIX BEILIECTB.

OcBoeHne mporpaMMbl 1O XHUMHH  CIOCOOCTBYeT  (hOPMHPOBAHHIO
MPEACTABJIEHUSA O XMMUYECKOW COCTABJIAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NPUPOJbI, LIEHHOCTHOTO OTHOIICHHWS K HAYYHOMY 3HAHUIO H
METOJaM TO3HaHWS B Hayke. M3yueHue XMMHU MPOUCXOAUT C MPUBJICUCHHUEM
3HAHUW W3 PaHEE W3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpYX AU MHUDY,
«buonorus. 57 knacce» u «OuU3nKa. 7 KIIacey.

[lpy w3yYeHWM XWMHWM TPOUCXOAUT (POPMUPOBAHWE 3HAHWK OCHOB
XUMUUYECKON HayKW Kak 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKON
NEATCIbHOCTH YEJIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOW KYJIbTYPHI.
3amaua ydeOHOTO TpeaMeTa COCTOMT B (POPMHUPOBAHWHM CHUCTEMBI XUMHUUYECKHX
3HAHUH — BaXKHEHIUX (paKTOB, MMOHATHIM, 3aKOHOB M TCOPETHUCCKUX ITOJI0KCHHH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, A3blKa HAyKH, B
NpUOOIICHUM K HAYYHbIM METOJAM T[O3HAHUA TMPU M3YUYCHUU BEUIECTB U
XUMUYECKUX PEaKIuii, B (POPMUPOBAHUM W PA3BUTHH TO3HABATEIHHBIX YMEHUH U
WX TPUMEHEHUH B Y4YEOHO-MO3HABATEBHOM M Yy4eOHO-HCCIIEA0BATEIbCKON
NEATEIbHOCTH, OCBOCHWM MpaBuil 0O€30MacHOTO OOpallleHHs ¢ BEIIECTBAMU B
MOBCETHEBHOM JKU3HM.

[Tpy u3yyeHUHM XMMHHU HA YPOBHE OCHOBHOrO OO0MIEro 0Opa3oBaHUsl BAXKHOE
3HAUCHUE MPUOOPETU TAKUE LIENH, KAK:

— (opmupoBaHHEe WHTEIICKTYAIbHO PA3BUTOW JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaAHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHATUIO PEIICHHM,
CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM JKU3HU,

—  HamMpaBJICHHOCTh  OOYyYEHUA HA  CUCTEMATHUYECKOE  MNPHUOOIIECHUE
0o0y4Yaromuxca K CaMOCTOSATEIbHOW TMO3HABATEIBHON JEATEIbHOCTH, HAYUYHBIM
METO/MaM TO3HAHUS, (POPMHUPYIOITUM MOTHBAIUIO M PA3BUTHE CTHOCOOHOCTEH K
XUMUH,

— 00€CIeUeHUE YCIIOBHUH, CITIOCOOCTBYIONIUX MPHOOPETEHHUIO 00YUAIOIIIUMHCA
OMbITa Pa3HOOOPA3HOW NEATEJIbHOCTH, TMO3HAHUA W CAMOIMO3HAHUA, KIFOUEBBIX
HABHIKOB (KITIOUEBHIX KOMIIETEHIINH), UMEIONTUX YHUBEPCATbHOEC 3HAYCHHUE I
Pa3JIMUHBIX BUJOB JEATECIILHOCTH,



- (bopmupoBaHMe 0OLled (PYHKUMOHA/IbHOW W eCTeCTBEHHO-Hay4HOW
rpaMOTHOCTW, B TOM 4uC/le YMEHWA OObACHATb W  OLUEHMBATb  SAB/EHMS
OKPY)KatoLLLero mupa, WCMosb3ys 3HaHUS W OMbIT, MOSyYEHHble MPU U3YYEHUN
XUMUK, TMPUMEHATb WX MPU pelleHur npobnemM B MOBCELHEBHON >KU3HU W
TPYA0BOW AEATENIbHOCTY;

- (bopMMpoBaHMe Yy 00Yy4aroLMXCA TYMaHUCTUYECKUX  OTHOLLIEHWM,
MOHMMAHUA LEHHOCTM XMMUYECKUX 3HaHW AN BbIpabOTKM  3KOMOrMYECKM
LlenecoobpasHoOro nosefeHNss B ObITY WM TPYAOBOW [ESATENIbHOCTM B LENsX
COXpaHeHWs1 CBOET0 3[0P0OBbSA U OKPY)KAKOLLLE NPUPOLHOW cpeapbl;

- pasBuTUE MOTMBaUMM K OOYYEHWMIO, CMOCOOHOCTEM K CaMOKOHTPO/O W
CaMOBOCMUTAHMIO Ha OCHOBE YCBOEHMS  0OLLeYesioBeYeCKUX LEeHHOCTeN,
FOTOBHOCTM K OCO3HaHHOMY BbI6OpY MPOMuAA M HarpaBieHHOCTU Aa/lbHENLLErO
06yyeHus.

OOlLLee 4MCMO 4YacoB, OTBELEHHBIX [N1A W3YYEHUA XWMUM Ha YPOBHe
OCHOBHOr0 06LLero obpasoBaHns, coctaBnset 136 yacos: B 8 knacce - 68 yacos (2
Yyaca B Heflento), B 9 Knacce - 68 yacos (2 4aca B Hefento).



COJAEP)KXAHME OBYUYEHUSA

8 KUIIACC

IlepBoHaUyaIbHBIE XUMHYECKHE TTOHSATHS

[IpeameTr xumun. Pojib XUMHAM B KA3HHM YEJIOBEKA. XUMHUS B CUCTEME HaAyK.
Tena m BemectBa. Du3MUECKHE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSHHC
BemecTB. [loHsATHE O METOMAaX TO3HAHWA B XWMHH. UWCTHIE BEIIECTBA W CMECH.
CnocoObl pazaieseHns cMecei.

ATOMBI W MOJICKYJIBI. XHUMHUYECKHE dIeMEHTH. CHMBOJBI XUMHUYECKHAX
aneMeHTOB. [IpocThie U CIOXKHBIEC BEMIEeCTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE,

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHUECKHX 3JIEMEHTOB.
3aKk0oH TOCTOSHCTBA cocTtaBa BemiecTB. OTHOCHTENbHAs aTOMHAsS —Macca.
OTtHocuTenmbHAA MOJIEKYJISIpHAs Macca. MaccoBast A0 XUMHUECKOTO JIEMEHTA B
COCTMHCHHUH.

KonnuecTBo BemectBa. Monbs. MonsdpHas macca. B3auMOCBA3b KOJTAYECTBA,
MacChl W 4YHCJIA CTPYKTYPHBIX €AWHWI] BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

Ousnyeckne U XUMHUUCCKUE SBJICHUSA. XUMUUYECKasd PEakims W €€ MPU3HAKH.
3aK0OH COXpAaHEHWA MacChl BemiecTB. XWMHUUEeCKHe ypaBHeHus. Kiaccmdukanms
XUMHUYECKUX PEaKIuii (COSTUHEHUS, PA3IOKECHUA, 3aMETICHHS, OOMEHA).

Xumuueckuit IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOH MOCY/I0H, MpaBwyiaMu padoThl B Ja0OpPaTOPUU H
npuéMaMu o0pallleHus ¢ JIabopaTOPHbIM O0OPYJOBAHUEM, U3YUEHUE U OMUCAHUE
(m3uuecknX CBOWCTB OOpa3IlOB HEOPTaHWYECKUX BEIECTB, HAOMIOACHUE
¢mzudecknx (TUIaBjIeHUE BOCKA, TasHWE JIbJa, PAaCTUPAHHWE caxapa B CTYIIKE,
KATICHUE W KOHICHCAIMS BOJbBI) M XUMHUCCKUX (TOPEHUE CBEUHW, TMPOKAIMBAHUE
METHOM TTPOBOJIOKH, B3AUMOJICHCTBUE MeJIa C KUCIIOTOW) SIBJICHUH, HAOIIOJICHUE H
OTMCAHWE TPU3HAKOB TMPOTCKAHWA XUMWUYECKHX peakiuii (PasjoKCHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI ¢ XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanwm, B3anMoaelcTBHE Kene3a ¢ pactBopoM coym mean (1),
HU3yUYeHHE CIOCOOOB pa3eNiCHUs CMECEH: ¢ MOMOIIBI0 MarHuWTa, (PrIbTpoBaHUE,
BEITIAPUBAHUE, AUCTHLIAINA, XpoMaTorpadus, MPOBEACHNUE OUNCTKHA TTOBAPECHHOM
coiii, HaOMIOJACHWE W  ONMHCAaHWE  PE3YJIbTATOB  TPOBEICHWA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHCHHSI MAacCChl, CO3/JaHUE MOJIENECH MOJIEKYI
(IIapOCTEPKHEBHIX ).

Basneiine npeacTaBuTe/ I HEOPraHUYECKUX BEIEeCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — saeMeHT W mpocToe
BemecTBo. Haxoknmenwe kwcenopoma B Tpupojae, (U3MUECKHE W XUMHUYCCKHE
cBoiictBa (peakumu ropeHus). Oxcuapl. [Ipumenenue xkucnopoaa. CrnocoOs
MOJIYUCHHSI KWCaopoda B jaboparopuv W TPOMBINIUICHHOCTH. Kpyrosopor
Kkuciopoaa B mpupoae. O30H — auTOTponHAsS MOAUDUKAIIHS KACIOPOIa.

TemmoBo#t 3¢ekT XUMUUECKOH peakIuu, TEPMOXUMHUYECCKHE YpPaBHCHHS,
9K30- W HHAOTEPMHUUYCCKUE PEAKIU. TOIMIWBO: yrojib W METAH. 3arpsa3HEHUE
BO3/IyXa, YCHIICHHE apHUKOBOro »dekra, paspylieHne 030HOBOT'O CJIOA.

Bonopon — »smemeHT W mpocToe BemiecTBo. HaxokaeHnue Boaopoaa B
npupoae, (QuMUeckne W XWUMHUECKHE CBOWCTBA, MNPUMEHEHUE, CIIOCOOBI
nonydeHusa. Kuciorel u conm.

Momsipabrii 00bEM Ta30B. Pacd&érsl IO XUMWYECKAM YPABHEHUSM.



duzndeckue CcBoiicTBa BOAbl. Boma kak pacTtBopuTenb.  PacTBOpHIL.
HaceblllieHHbIE W HEHACHIIICHHBIE PACTBOPHI. PacTBOPMMOCTH BEIECTB B BOJIE.
MaccoBas 1055 BelllecTBa B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOABI. OCHOBAHMA.
Ponw pacTBOpoB B MpUpoje M B *KU3HM 4YesioBeka. KpyroBopot BoAbl B MpUPOJE.
3arpsA3HeHue NpupoAHbIX BoJ. OXpaHa U OUUCTKA MPUPOAHBIX BOJ.

Knaccudukanms neopranmueckux coenuaennid. Oxcuasl. Kmaccudmkarms
OKCHIOB.  coyicoOpa3yromue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTepHBIE) W
HeconeoOpazyronme. HomeHnknatypa okcuaoB. DOU3MYECKHE U XUMUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHre OKCUI0B.

OcHoBanmus. Knaccudukanmmss oCHOBaHWH: MIENOYM W HEPACTBOPHUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHui. Du3nueckne M XUMHYECKHE CBOWCTBA
ocHoBaHui. [loydeHrne OCHOBaHUWH.

Kucnors. Knaccndukanusa kucmor. Homenknarypa kucnor. Gusndeckrne u
XHMHUYECKHE CBOMcTBA KHMCHOT. Pan aktuBHoctm MetayuioB H. H. bekerosa.
[Tony4yeHnne KucIoT.

Conu. Homenknarypa cosjieli. @u3nueckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonyuyenune coneil.

['eHeTrueckas CBSI3b MEXKAY KJIACCAMU HEOPraHUUECKUX COCTMHEHUH.

Xumuueckuit IKCnepumMenm:

KQUueCTBEHHOE OMPEACIICHUE COJICPKAHUA KUCIOPOAa B BO3yXe, MOJYUEHHE,
coOMpaHue, paclo3HABAHWE W HW3YUCHHE CBOWMCTB KHCJIOpPOJa, HAOMOACHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCJIOBUA BO3HUKHOBECHUS U
nmpeKpanieHnsi ropeHust (moxkapa), O3HAaKOMJICHHE C oOpas3iamMd OKCHIOB W
OMUCAHUE WX CBOMCTB, MOJyYCHHE, COOMpAHUE, PACMO3HABAHUE W HW3YUCHHUE
CBOMCTB BOJOpoAa (TOPEHHE), B3aUMOJACHCTBHE Boaopoaa ¢ okcuaom meam (1)
(BO3MOYHO HWCIOJIb30BAaHUE BUACOMATEPHANIOB), HAOMOACHHE OOpPa3IOB BEIICCTB
KOJJMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHUSA BEIIECTB C
pPa3IMuYHON PAacCTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C ONPEACTEHHON
MaCCOBOM JOJIEW PACTBOPEHHOTO BEIICCTBA, B3AUMOJICHCTBHAE BOJBI C METAJUIAMH
(HaTpueM ®  KajbiueM) (BO3MOXXHO HMCHOJB30BAHWE  BUIACOMATEPHUAJIOB),
UCCIIEIOBAaHUE O0Opa3l0OB HEOPraHWYECKUX BEIIECTB  PA3JIMUHBIX  KJIACCOB,
HAOJII0/ICHHE U3MEHEHUS OKPACKU WHIMKATOPOB B PacTBOPAX KUCIOT W IIEIOYEH,
u3ydeHue B3amMopeiicTeua okcuma memam (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KUCJIOT C MeETajUlaMHu, pPeakluuil HeUTpaiv3aluy, MOJYYEHHUE HEPACTBOPUMBIX
OCHOBAHUH, BBITECHEHUE OJHOTO METajula JPYTMM M3 PacTBOpA COJIM, PEIICHHE
SKCHEPUMEHTAIbHBIX 3a/au Mo TeMme «BaxHeHinne KIacchl HEOPraHMYEeCKUX
COCIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepumommyeckass cucrema XHUMHYECKHX
yiementoB JI. . MenaeneeBa. CtpoeHue aTomMoB. XHUMHYECKasl CBSI3b.
OKucINTEIbHO-BOCCTAHOBHUTE/ILHbIE PeAKIIHU

[lepBbie TOMBITKN KIACCH(PHUKAIMA XUMHUYSCKAX deMeHTOB. [lomHsTHE O
rpynmnax CXOMHBIX OJJIEMEHTOB (IIMEJIOYHBIE M IIECTOYHO3EMEIbHBIC METaJUThI,
raJIOTeHbl, HHEPTHBIC Ta3bl). IIEMEHTHI, KOTOPBIe 00pa3yioT aM(pOTEPHBIE OKCHIBI
U TUAPOKCHUIBI.

[Teprnoanueckuii 3akoH. [lepruoanueckas CHCTEMA XUMHAYECKHAX 3JIEMEHTOB /1.
U.  Menneneesa.  Koporkonepwomnas #  JIuHHOTMEpUOAHAS  (hOPMBI
[lepuonndeckoit cucrembl xumuueckux sneMeHToB J[. M. Menneneea. [lepnoabt



u rpynmbl. DU3NYECKUH CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB IMEpHOJa M
TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aToMHbIX saep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX  O0O0JIOYEK aTOMOB  TEPBbIX 20  XUMHUYECKUX  3JIEMEHTOB
[Tepuoanueckoit cucremsr J[. M. MenneneeBa. XapakTepUCTHKA XHMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoi cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHECHHUS pajJuyca aTOMOB XHMHYECKUX HJIEMEHTOB,
METALINYECKUX U HEMETAJTMUECKUX CBONCTB MO FPYINaM U NEPHUOIAM.

3uauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUUECKUX
3JIEMEHTOB [JIA pa3BuTUA Haykh W mnpaktuku. [|. WM. Menpenees — yuéHbld u
IPaK/IaHVH.

Xumuueckass cBsa3b. KoBajeHnTHas (MOdsSpHAsS W HEMOJSAPHAA) CBA3b.
DJIEKTPOOTPULIATEHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAsI CBA3b.

Crenenb  okucieHua.  OKUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKUCIEHHUS U BOCCTAaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Jkcnepumenm:

U3yueHUe oOpa3lioB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJCHCTBHUE
TUAPOKCUAA LHMHKA C PAcTBOPAMM KHCJIOT W IIEJIOUYEH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH
(ropeHne, peakiny Pa3IoKCHUS, COSTUHEHNA).

Medxcnpeomemnmsie ceasu

Peanuzanus MeXNpeAMETHBIX CBSI3€H MPHU M3YUYCHUM XMMHM B 8 Kiacce
OCYIIECTBIISIETCS. 4EPE3 HCMOJb30BAHUE KaK OOIIHUX €CTECTBEHHO--HAYYHBIX
MOHATUN, TaK WU MOHATHH, SABAIOMIMXCS CUCTEMHBIMH JJIS OT/EIbHBIX MNPEIMETOB
€CTECTBCHHO--HAYYHOTO 1IUKJIA.

OO6mme ecTeCTBEeHHO--HAYUHBIC TOHATHS. HAYYHBIW (hakT, TUTIOTE3a, TEOPHSI,
3aKOH, aHaJl3, CHUHTE3, Kilaccu(ukamms, TEePUOINIHOCTh, HAOIIOACHHUE,
AKCHEPUMEHT, MOAECIIUPOBAHUE, U3MEPEHUE, MOJCIIb, IBJICHUE.

®usnka: MaTepus, aroM, O>JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIIHI,
W30TOIbI, PAANOAKTUBHOCTh, MOJICKYJIA, 3JICKTPUUECKUNA 3aps/l, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, Ta3, (PM3HUUYCCKHUE BEIIMUWHBI, ¢IUHHUIIBI
U3MEPEHUSA, KOCMOC, IJIAHETHI, 3BE3/1bI, CONHIIE.

buomorus: porocunres, apixanue, duocdepa.

['eorpadmsa: armocdepa, tHuapocdepa, MUHEPAIB, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOMAEMbIE, TOTUTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BeuiecTBo 1 XumHnueckasi peakius

[Teprnoanueckuii 3akoH. [lepuoanueckas cucTeEMa XUMUYECKUX AIIEMEHTOB /I.
H. Menneneesa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MCHEHUHM CBOWMCTB
XUMUUYECKUX 3JIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, KaiMs, Kbl W HX
COCAMHEHUA B COOTBETCTBUM C TMOJOKEHUEM 3JeMEeHTOB B llepuonnueckoii
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BelllecTBA: BHUJBI XMUMHUYECKOW CBS3U. THUIBI KPUCTATIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUECKON PEIIETKHA U
BUJIa XUMUYECKOM CBSI3H.

Knmaccudukanus m HOMEHKIATypa HEOPTraHWYECKAX BEIIECTB. XUMHUYCCKHUE
CBOMCTBA BEILECTB, OTHOCAIIUMXCSA K Pa3IuyHbIM KJIacCaM HEOPraHUYECKUX
COCMHEHUM, TEHETUUYECKAS CBSI3b HEOPIraHUYECKUX BEIIECTB.



Knaccudukannus XuMudecKnX peakiyii Mo pa3IndHbIM TPU3HAKaM (110 YUCITY
M COCTAaBy YYaCTBYIOIIMX B PEaKIWH BEMIECTB, MO TemioBoMy 3¢dekTy, 1o
W3MCHEHHUIO CTEMCHEH OKHUCIICHHA XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YUaCTHIO KaTaju3aropa). JK30- U SHIOTEPMHUUCCKUE PEAKITUN, TEPMOXUMHUICCKUE
YPaBHCHUA.

ITonstue o ckopocTh xuMHUeckor peakiuu. [loHsTtue 00 oOpaTUMBIX H
HEOOpPAaTUMBIX XHMHUYECKHX peakiuax. [IoHATHE O TOMOTE€HHBIX M T€TEPOTeHHBIX
peakuuax. [lonarue o karammse. [loHATHE 0 XUMHAUECKOM paBHOBECHH. DAKTOPHI,
BIIMSIIOIAEC HA CKOPOCTh XUMHWYECKOW PEAKIMU M TMOJIOKEHUE XHUMHUUYECKOTO

PaBHOBECHS.
OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMU,  AJICKTPOHHBIM  OajaHc
OKHUCJTUTEIbHO-BOCCTAHOBUTEBHOM peaKiuu. CocrasrnieHue ypaBHECHUI

OKHCJIUTEIIFHO--BOCCTAHOBUTEIIFHBIX ~ PEAKIMHA ¢  HMCHOJB30BAaHWEM  METOAQ
3JIEKTPOHHOTO OaaHca.

Teopust SIEKTPOTUTHIECCKON AUCCOMAAH. INEKTPOIUTH U HEIJICKTPOJIATHI,
KaTtnonsl, annonsl. MexaHW3M AWCCONMAIMKA BEIICCTB C Pa3IMIHBIMHU BHUIAAMH
XUMHUYECKOH cBs3u. CTeneHs aucconnanuu. CUIbHBIE U CIA0bIE JICKTPOJIATHI.

Peakiuu nonHoro oOMeHa. Y CoBUSA MPOTEKAHUS PEaKnii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIEHHBIC WOHHBIE ypaBHeHWS peakiuid. CBOWCTBA KHCIIOT,
OCHOBAaHMH W COJieH B CBETE€ TMPEJCTABICHUN 00 SJIEKTPOJUTUUYECKOM
mucconmanun. KauecTBeHHbIe peakiiny Ha HOHBI. [[oHSATHE O TUApONH3E CONEH.

Xumuueckuit IKCnepumMenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTAULTHUYCCKAX PEMIETOK HEOPTAaHMUCCKUX
BCIECTB — METAIOB W HEMETAUIoB (Tpadmra M anmasa), CIOKHBIX BEIECTB
(xj0puaa HATPHWA), UCCIICIOBAHUE 3aBUCHUMOCTHA CKOPOCTH XUMHYECKOW PEaKIAH
OT BO3JCUCTBHS PA3IMUHBIX (PAKTOPOB, WCCIICIOBAHUE AJICKTPOMPOBOTHOCTH
pPacTBOPOB BEIIECCTB, TMPOIECCa JUCCONMANMK KHUCJIOT, IIENOYed W CoJieh
(BOBMOXHO  HWCIIOIB30BAHWE BHUACO MATEPHAJIOB), TPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKA  TPOTEKAHWS  PEAKIUid  HMOHHOTO  OoOMeHa
(oOpa3oBanue oOcaaka, BBIACICHHWE Tas3a, oOOpa3oBaHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIATEIbHO-BOCCTAHOBUTEIBHBIX — PEAKINAN
(ropeHHe, peaKIMy PA3IOKECHUS, COSTUHEHHS), PACIO3HABAaHUE HEOPTAaHHMUECKHUX
BCIIECTB C TIOMONIBI0 KAUEeCTBEHHBIX PEAaKIWid HA  HWOHBI, PEIICHUE
AKCTICPUMEHTATBHBIX 33714,

HemeTranisl U ux coemHEHUS

OOmas xapakTepucThka rajoreHoB. (OCOOEHHOCTHM CTPOCHHMSA aTOMOB,
XapaKTepHbIE CTeneHu oKucieHus. CTpoeHne W (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaAJIOTCHOB. XHWMHWYECKHME CBOWCTBA HA MOpUMEPE  Xjopa
(B3aMMOJICHCTBHE C MeETaJUIaMH, HEMETAJIaMH, IIeJI0uaMu). XJIOPOBOJOPO/I.
ConsiHast KHACI0Ta, XUMUYECKHE CBOMCTBA, TOJyUCHHE, mMpuMeHeHue. [leficTeue
XJIOpa W XJIOPOBOJOPOJIa HA OPraHW3M UEJIOBEKA. BakHEHINE XJIOpUIBI M HX
HAXOXXJCHUE B TIPUPOJIE.

OOmas xapakrtepuctuka 3eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEepPHBIC CTENEHW OKuciieHus. CTpoeHue W (U3MUecKue CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CePhbl. AJUTOTPOITHBIE MOANU(DUKAIINKA KHCIIOPOIa
U cepbl. XUMHUYECKHE CBOWCTBA cepbl. CepoBOMOPOA, CTpOoeHHUE, (Pu3MUecKue u
XUMHUYECKHE CBOHCTBA. OKCHIBI CEphl KaK MPEICTABUTENHM KHUCIOTHBIX OKCHJIOB.
Cepnas kuciota, ¢U3AYECKHE © XUMHUYECKHE CBOHCTBA (00mmME Kak



MPEACTaBUTENA Kjlacca KHCIOT M crenuduueckue). XUMHUYECKAC PEaKIInH,
JeXKAIUe B OCHOBE MPOMBINIUICHHOTO CHoco0a TMONydYeHUS CEPHOM KHCIOTHI.
[Tpumenenne ceproit kucmoThl. Coi CEpHOM KUCIIOTHI, KAUeCTBEHHAS PEaKIus Ha
cynbdar-non. Haxoxnmenue cepbl W €€ COCNMHECHHWH B TpHUpPoAC. XHUMHUYECKOE
3arps3HCHUE OKPYKAIONMICH Cpeabl COCNUHEHWUAMH Cephl (KUCIOTHBIE MO,
3arpsAi3HCHHUE BO3/AyXa M BOJIOEMOB), CITOCOOBI €T0 TIPEIOTBPAIICHHS,

OOmas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEPHBIE CTCTICHH OKWCIACHUA. A30T, PacHpOCTPAaHCHHE B TPHUPO/IE,
(mzudeckre U XUMHUECKHE CBOMCTBA. KpyroBopoT asora B mpupoe. AMMHUAK, €ro
(rzrUecKre 1 XUMUIECKAE CBOMCTBA, TIOJIydeHrne W ipuMeHeHne. Comu aMMOHMUS,
X (PU3MUECKHUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakmms Ha
HOHBI aMMOHUS. A30THas KHCIIOTa, €€ TOoJyueHWe, (PU3MUECKHEe W XAMHUYCCKHE
cBoiicTBa (00ImME Kak TMPEACTABUTENS Kiacca KHUCIOT W CHEIU(pUIECKHUE).
Hcmonp3oBanne HUTPATOB H COJIGH aMMOHHS B KAaueCTBE MHHEPATHHBIX
ynoOpennii. XUMUYECKOE 3arpsSa3HEHUE OKPYIKAIOMIECH CPEIbl COCTMHEHUAMHA a30Ta
(KUCIIOTHBIE JOXAHM, 3arpsA3HCHHE BO3Ayxa, MOUYBHl W BOA0EMOB). Docdop,
aygtoTpontHeie Moaudukammu Qocdopa, PU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcun pocdopa (V) u dhocdopras kucnora, pusnieckne 1 XMMAUECKHE CBOWCTBA,
nonyuenne. cmonp3zoBanne pocdaroB B kauecTBe MUHEPATBHBIX YI0OPEHUH.

OOmas xapaktepucTtuka 3ieMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB,  XapaKTepHBIE  CTCTICHW  OKWCJICHUWS.  YTJIEPOJ,  aUIOTPOITHBIC
MOoAW(UKAIIMKA, PACIPOCTPAHCHUE B TNPHPOAC, (PU3NUECKHEe W XUMHYCCKHE
cBoiicTBa. Ancop6iua. Kpyrosopot yriepoaa B npupoae. OKCHABI yTiiepoaa, ux
(vzuUeckne W XUMWYECKHE CBOWCTBA, JCHCTBHE HA JKWBBIC OPTaHU3MBI,
MOJIYYCHHE W TPUMEHEHUE. DKOJIOTHUYECKHAE TMPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumotesa rmo0anbHOTO TOTEIJICHUS KIWMaTa, MAPHAKOBBINA
addekr. YrompHas KucaoTa B €€ conu, uX (U3NUYECKHEe M XHMHYECKHE CBOMCTBA,
MOJIyuieHHEe W TpuMeHeHwe. KauecTBeHHas peaknus Ha KapOOHAT-WOHHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, METUITMHE, MPOMBINIJICHHOCTH U CEIbCKOM
XO3SUCTBE.

[lepBoHauabHBIE TOHATHA 00 OPTAaHUYECKHAX BEIIESCTBAX KAaK O COSAMHEHUIX
yraepoaa (MeTaH, 3TaH, STUJICH, alleTHJICH, STAHOJI, TJIUIICPUH, YKCYCHAS KUCIIOTA).
[IpupoaHbie WCTOYHWUKHA YTJICBOJMOPOAOB (yroib, NPHPOAHBINA Ta3, HePTh),
MPOAYKTHI WX TepepaboTku (OCH3WH), WX POJb B OBITY W MPOMBINUICHHOCTH.
[TonsiTie 0 OGMONOTHUECKH BAXKHBIX BEIIECTBAX: JKUPaX, OCNKaX, YIJIeBOJAaX — U UX
poNii B OKM3HM 4UeJOBeKa. MarepuaabHOE ©IWHCTBO OPTaHWUYECKUX U
HEOPTAaHUIECCKUX COCTUHEHUH.

Kpemawmii, ero ¢msmueckne W XWMHUECKHE CBOMCTBA, TMOJNYUCHHE U
npuMmeHenne. CoeauHeHus KpemHus B mnpupojae. OOmme mpeacraBieHus o0
okcuae kpemaus (IV) m kpemumeBoi kucimote. CUIMKATHI, UX UCIOJH30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BaKHEHIINE CTPOUTEIbHBIC MaTEPHAJIbl. KepaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Xkene300eToH. [IpobaeMbl G€30MacHOro MCIMOIb30BAHUS
CTPOUTENIHHBIX MAaTEPHUATIOB B TIOBCETHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

HM3yueHHue 00pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KAUEeCTBEHHBIX PEAKITNi Ha XJIOPU-UOHBI W HAOMIOACHUE MPU3HAKOB
WX TPOTEKAHWS, OMBITH, OTPaXAKMUe (PUINIECKAEC W XUMWUYECKHE CBOWCTBA
raJlIoTCHOB W WX COCAMHEHWH (BO3MOXHO HCIOJb30BAHUE BHICOMATEPHAIIOB),



O3HAKOMJICHHE C OOpa3mamMu XJIOpHIOB (TAJIOTCHUAOB), O3HAKOMIICHHE C
oOpaslaMu  cepbl W €€  COCOUHEHWUAMH  (BO3MOXKHO  HCIOJIb30BaHHE
BHICOMATEPHUAJIOB), HAOMOICHUE TpoIiecca oOyrIMBaHUA caxapa MO ICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3YUYCHHE XHUMHYECKUX CBOWUCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, MPOBEACHNE KAUECTBEHHON PEaKiy Ha Cyibgar-
WOH W HAOMIOMCHWE TPU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3WUECKUMH
cBoiicTBaMu azora, ¢dochopa W WX COCIUHECHWUN (BO3MOXHO HCIIOIH30BAHUE
BUICOMATEPHAJIOB), 0Opa3mamMu a30THEIX U (pocdopHBIX yaoOpeHuit, monyyueHue,
coOMpaHue, paclo3HABAaHWE W H3YUYCHUE CBOWCTB aMMHaKa, MPOBEJICHUE
KAueCTBCHHBIX PEAKIMH HA MOH aMMOHHSA U (ocdar-noH n u3ydeHue MPU3HAKOB
UX MPOTEKAHHUA, B3AUMOJIEUCTBUE KOHLIEHTPUPOBAHHONW a30THOM KUCIIOTBI C MEBIO
(BO3MOHO UCIOIb30BaHUE BUICOMATEPHUAIIOB), U3YUYEHHUE Mozenei
KPUCTAJLTMUCCKUX PEMIETOK anMaza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIECCOM  aJICOPOIUM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTA3a, MOJIyYEHUE, COOMpaHUE, PaClO3HABAHUE U WU3YUECHHUE
CBOMCTB YIJICKUCJIOTO Ta3a, MPOBEJACHUE KAUECTBEHHBIX peakiui Ha KapOOHAT U
CUJIMKAT-UOHbl W HW3YYEHHE TNPU3HAKOB WX MPOTEKAHUA, O3HAKOMJICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTATbHBIX
3a1a4 1o TeMe «BaxxkHeuIe HeMeTaIbl U KX COSTUHEHUS .

MeTtabl 1 UX COeTUHEHUS

OO0uas xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH
ux nojiokeHus B llepmommueckoit cucreme xumudeckux saemeHtos . H.
MenpaeneeBa u cTpoeHusi atomoB. CTpoeHre MeTajuioB. Metamndeckas CBSI3b U
METALIMYECKAs ~ KPUCTAUIMUECKAass  PeII€TKa.  DJNEKTPOXUMHUUYECKUH Pl
HanpsoKeHU MetaiioB. Ousnueckue U XMMHUUYECKUE CBOMCTBA MeTauioB. OO1ue
CrocoObl MOJIydyeHUd MeTayioB. [loHATHE O KOpPpPO3MM METALJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposun. CruiaBel (CTajab, YYTyH, AIOPATIOMUHHM,
OpoH3a) ¥ X TPUMEHEHUE B OBITY ¥ MPOMBITIICHHOCTH.

[lenounbie mMeTamibl: noyoxkenue B [leproanueckoil cUCTEME XUMUYECKHUX
snemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXKIACHWUE B MPUPO/IE.
dusnyeckne W XUMHUECKUE CBOMCTBA (HA mpuMepe HaTpus W Kamusa). OKCUIB |
TUAPOKCUABl HaTpus W Kaius. [IpUuMeHEHHe IIEeIOYHbIX METAUIOB M HX
COCIMHEHUH.

[MlenouHo3emMenbHbIE METAUIBI MAarHuii W KaJbLUH: IIOJIOKECHUE B
[Teprnoanueckoit cucreme xumudeckux 3imemMeHtoB /[, M. Menneneesa, ctpoenue
WX aTOMOB, HAXOKJ€HHUE B Tpupojie. OU3NUYecKne U XUMUUYECKHE CBOMCTBA MarHus
W Kajaplusa. BakHeWmue coenuHEHWS Kajablusd (OKCHJ, THUIPOKCHA, COJIH).
XKécTtkocTh BOABI 1 CIOCOOBI €€ YCTPAHECHUA.

AmoMuHUNA: nojioxkeHue B llepuoanueckoi cucreMe XUMUYECKUX SJIEMEHTOB
. U. MenneneeBa, CTpOeHUE aroMa, HaxokaeHue B npupone. dusnueckue u
XUMHUYECKUE CBOMCTBA alfOMUHUA. AM(OTEpHBIE CBONCTBA OKCHAAQ W THAPOKCHIA
ATFOMHHMUS.

Keneszo: nomoxenue B [leproandeckoi CHCTEME XUMHYECKUX AIIEMEHTOB [l
HN. Menneneesa, CTpoe€HHE arToMa, HAXOXKACHUWE B mnpupoae. Dusmyeckue wu
XUMHUYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCHIBI U coiu xene3a (1) u skenesa
(IIT), mx cocrtaB, CBOICTBA U MOIYUEHHUE.

Xumuueckuii ykcnepumenm:



O3HaKOMJICHHME C oO0pa3llaMH METAUIOB M CIUIaBOB, WX (PUINYECKUMHU
CBOWCTBAMH, H3YUYEHHE  PE3YJIbTaTOB  KOPPO3WHM  METAIOB  (BO3MOMKHO
UCTIOJIb30BAHUE BUACOMATEPHUAJTIOB), OCOOCHHOCTEH B3aMMOACWHCTBHA OKCHIA
KaJblsl W HATpusa C BOJOW (BO3MOJKHO HCIIOJIb30BAaHWE BHUIACOMATEPUATIOB),
WCCJICIOBAaHUE CBOMCTB KECTKOW BOJBI, MPOILIECCA TOPEHUA Kele3a B KUCIOPOIE
(BOBMOXKHO  WCIHOJB30BaHWE  BUACOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHMS
KAYeCTBEHHBIX PEAKIMil HA MOHBI: MAarHusA, KaJblUsd, aTIOMUHHSA, [IUHKA, JKeJe3a
(I) u xenesza (III), menu (II), HabMOaEHNE U ONMKMCAHUE MPOLIECCOB OKPAIIUBAHUS
IUIAMEHA HWOHAMM HATpWs, Kalusd W Kaiubluad (BO3MOXKHO MCMOIb30BAHHUE
BUICOMATEPHUAJIOB), UCCIIEOBaHUE aM(OTEPHBIX CBOHCTB TMIPOKCHIA AIIFOMHHHUS
¥ THJIPOKCHJIA IIMHKA, PELICHUE SKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMe «BakHeimme
METAJIJIbl U UX COCTUHEHUSY.

XuMHs B OKPYKAOIIas cpeaa

BemecrBa m Marepuansl B MOBCEIHEBHOW JKM3HHM 4YeNOBeKka. be3omacHoe
MCTIOJIb30BAHUE BEIECTB M XMMHUYECKUX peakiuii B ObITy. llepBas momorns mpu
XUMHUYECKHAX 0YKOTaX U OTPABJICHUSX.

XUMHUUECKOe 3arps3HEHUE OKpYJKaloLled cpeabl (mpeaenbHas AOoMycTUMas
KOHIIeHTparus Belects, aajee — [1JIK). Ponb xuMun B pemieHnn 3KOIOTHUECKAX
mpooJIeM.

Xumuueckuii IJKcnepumenm:

u3ydeHrue o0pas3loB MATEPUAIOB (CTEKIIO, CIUIAaBbl METAJUIOB, MOJIUMEPHbBIE
MaTepPHaIThHI ).

Medxcnpeomemnmusie ceasu

Peanuzamus MeXnmpeIMETHBIX CBS3€H MpU M3YYeHWH XWUMHM B 9 Kjacce
OCYILIECTBJISETCS dYepe3 MCMONb30BAaHME KaK OOIMMX €CTeCTBEHHO-HAYUYHBIX
MOHATHH, TaK W TOHATHH, SBJISIOMAXCS CUCTEMHBIMH JJTII OTACITBHBIX MPEIMETOB
€CTECTBEHHO--HAYUYHOTO IMKJIA.

OO0mme ecTecTBEHHO-HAYUHbIE TIOHATHA: Hay4YHbIH (PaKT, TMIOTE3a, 3aKOH,
TCOpHUS, aHaliu3, CHUHTE3, KiIaccupuKalusi, TEepPUOAUYHOCTh, HAOIIOACHHUE,
SKCMIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJENb, SBJICHHUE, MAPHUKOBBIN
3 deKT, TEXHOIOTHS, MATCPHATIBI.

®uzmka: marepusa, aroM, JJIEKTPOH, TPOTOH, HEWTPOH, HWOH, HYKIUI,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKHH 3apsa, MPOBOIHHKH,
NONYNPOBOJHUKH, JTUAIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENOo, O0O0BEM,
arperaTHoe COCTOAHKE BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTD, KPUCTAJUTHUECKAS
peléTka, CruiaBbl, (PU3MUECKUE BEIMUYUHBI, €IWHULBI W3MEPEHUS, KOCMUYECKOE
NPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢ortocunres, apixanue, Ouocdepa, 3KOCHCTEMA, MUHEPATIbHBIE
yI0OpeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MMTATENIbHBIEC BELIECTBA.

['eorpadmsa: armocdepa, rtuapocdepa, MHUHEPATBI, TOPHBIE TOPOIHI,
MOJIC3HbIE UCKOTIAEMBbI€, TOTIJTUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
XNUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3YIbTATBl OCBOCHHMS MPOTPAaMMbl OCHOBHOTO  OOILETO
00pa3oBaHuA JOCTHTAIOTCA B X0A€¢ OOyUYEeHUS XUMHUU B €IAUMHCTBE Y4YEOHOU H
BOCIIUTATEJIbHON JIEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIBTYPHBIMH M JAYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHATHIMU B
o0llleCTBE TMpaBWJIAMU WM HOPMAaMHU TMOBEACHUS M CIOCOOCTBYIOT MpoLEccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLUATIU3AIMU 00YUAIOIINXCS.

JInyHOCTHBIE ~ PE3yJibTaThl  OTPAXAOT  TOTOBHOCTH  OOy4YaroIIUXCA
PYKOBOJCTBOBAThCA CHCTEMOM TMO3WUTUBHBIX IIEHHOCTHBIX OpPHUCHTAMH U
paclIMPEHUE OMNbITA ACATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHoTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOIIEHUA K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAYYHOMY HACJEIUIO0, TIOHUMAHWUA 3HAUCHUS XUMHUUYECKOM HAyKW B JKHU3HU
COBPEMEHHOTO OOIIECTBA, CIMIOCOOHOCTH BJIAIETh JOCTOBEPHON HWH(pOpPMAIHEH O
MEPEOBBIX JTOCTUKEHUSAX W OTKPBITHSAX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHbIX 3HAHUSX 00 YCTPOHWCTBE MUpa U OOIIIECTBA;

2) rpa:kIaHCKOro BOCTIUTAHMS:

MPEJCTABJCHUAS O COLMAJbHBIX HOPMAax W TNpPaBUIaX MEKIMNYHOCTHBIX
OTHOIIEHUH B KOJIJIEKTUBE, KOMMYHHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HON,  yueOHO-UCCIEAOBATEIbCKONW, TBOPUECKOM M JAPYrHX  BUJAX
NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM AEATENBHOCTH MPH
BBIMIOJIHCHUM YYEOHBIX, MO3HABATENIbHBIX 3a7a4, BBHIMOJHEHUH XUMHUECKUX
AKCMEPUMEHTOB, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOINOHUMAHUIO
W B3aUMOIIOMOIIM B TpOIECCE 3TOW YyUeOHOW JEATEIbBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEJACHUE M TOCTYNKHA CBOMX TOBApUIIEH C TMO3MUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUA MOCAEACTBUM MOCTYMKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHUS

MUPOBO33PEHUYECKHUE TMPEJICTABJICHUS O BEIIECTBE M XUMHUUECKON peaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTABJISAIOIIME
OCHOBY 11 MOHUMAHUS CYIIHOCTH HAyYHOW KapTUHBI MUpa, NPEACTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUS TPUPOJIbI, B3aMMOCBA3AX YEJIOBEKA C
MPUPOJTHON CPENOHU, O POJIM XUMHUM B TTIO3HAHUM STUX 3aKOHOMEPHOCTEH,

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIC HA TOJYYEHUE HOBBIX 3HAHUHU MO
XUMUH, HEOOXOAMMBIE A OOBACHEHUS HAOJIO/IaeMbIX MPOLIECCOB U ABJICHUH,
MO3HABATEILHON, WH(POPMAITMOHHOW W YUTATEIIBCKOW KYJIBTYPHI, B TOM UHCJIC
HaBBIKOB CaMOCTOSITEIbHONH padoOThl C Y4YE€OHBIMHU TEKCTaMH, CIPaBOYHOM
JUTEPATYPON, JOCTYIMHBIMH TEXHWYCCKUMH CPEACTBAMH  HMH(POPMAIMOHHBIX
TEXHOJIOTHH,

HHTEpEC K OOYUEeHHMIO M TIO3HAHUIO, JI0003HATENLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K camM0O0Opa3OBaHUIO, MPOCKTHOW M UCCIAEA0BATEIbCKOM
NEATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAIMpPABJICHHOCTH M YPOBHS OOYYE€HHUA B
JTATTbHEUIIIEM

4) popmMupoBaHus KYJIbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH JKWU3HW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3/I0POBBIH 00pa3 >KW3HU, OCO3HAHWE MOCJICACTBUN W



HEMPUATHE BPETHBIX MPUBBIYCK (YMOTPEOIICHHS alIKOT OIS, HAPKOTUKOB, KYPeHHSI),
HEOOXOAUMOCTH COONIIOJICHUST TIpaBWJI  O€30MaCHOCTH MOpH  OOpallleHHuH ¢
XUMUUYECKUMHU BEIIECTBAMHU B OBITY U PEATIBHOMN KU3HM,

S) TpyaoBoro BocnuraHusi:

WHTEPEC K MPAKTHUCCKOMY M3yUEHHUIO TIpodeccuii U Tpyaa pa3TudHoro poja,
YBOKCHHE K TPYAy M pe3yjbTaTaM TPYAOBOM NEATECIBbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHWA MO XUMHUHW, OCO3HAHHBIA BBHIOOP
WHJIMBUAYAJIbHOW TPACKTOPUHU MPOJIOIHKEHUA 00pa30BaHUA C YUETOM JIMUYHOCTHBIX
WHTEPECOB U CIOCOOHOCTH K XUMHUHU, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenHON MpodecCHOHATbHOW ACATEIBHOCTH W PA3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIaNTHPOBATHCSA B TPOPECCHOHATTEHOM Cpefie;

6) 3K0J10ru4ecKOro BOCIIUTAHMSI:

AKOJIOTMYECKH 1eJIeCO00pa3HOE OTHOIICHUE K MPUPOJAE KAaK HCTOUHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUSA, MOHUMAHUE [IEHHOCTH 3/I0POBOTO U
O0e3onmacHoro oO0pa3a JKW3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(PM3UYECKOMY M TICHXHUYCCKOMY 3JI0POBBIO, OCO3HAHHE IICHHOCTH COOJIOACHUS
MpaBujl 0€30MACHOTO MOBEICHUS MPU PpadOTe C BELIECTBAMHU, a TAKIKE B CUTYAIUsAX,
YTPOXKAIOIINUX 30POBBIO U KU3HH JIIOCH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJYyYaeMble MPU U3YYEHUU XUMHUH, IJIA
pelIeHns 3a4a4, CBA3AHHBIX C OKPYIKAIOLIEH TTPUPOJIHON CPEAOH, U1 TTOBBIILIEHUSA
VPOBHSl ~ DKOJOTMUYECKOW  KYJbTYPbl, OCO3HAHWS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMUECKUX MpoOieM W MyTeld WX PEIICHHS MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMUECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBATHLCA UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOW W COIMAIILHON MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanmpeaMETHBIX pe3yJIbTATOB BBIACISAIOT 3HAUUMbIEC JJId
dopMupoBaHUA MHUPOBO33PECHMS OOIEHAYUHbIE TOHSATHS (3aKOH, TEOpws,
MPUHIINT, TATIOTE3a, (PaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT B JPYTOE.), KOTOPHIE
UCIIOIBb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpPEAMETaX W MO3BOJIAIOT Ha
OCHOBE 3HAHWH M3 HTHUX MPeAMETOB (POPMHPOBATH MPEACTABICHUE O TEIIOCTHOM
HAyYHOW KapTHUHE MHpPA, U YHUBEPCAIbHbIC yueOHbIC NEeHCTBH (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOPBIe 0OecTeunBaoT (hopMUpOBaHHE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYILECTBICHUIO yueOHOU
NEATEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIE AeiicTBUSA

ba3oBble 1oruueckue aeicTBUS:

YMEHHUS HWCMOIb30BaTh MNPHUEMBI JIOTHYECKOTO MBIIIJIEHUA TPH OCBOCHUH
3HAHWIA. PACKPBIBATH CMBIC]T XUMHUYECKUX TOHATHH (BBIACIATH WX XapaKTCPHBIC
MPU3HAKK, YCTAHABJIMBATH B3aWMOCBSI3b C JIPYTHMH TOHATHSAMH), WCTIOIB30BATh
MOHATHS JJIs1 OOBSCHEHUS OTACIBHBIX (DAKTOB M SBJICHUH, BEHIOMPATh OCHOBAHUS H
KPUTEPHUH IS KIaCCU(DUKAIMKA XUMHYECCKUX BEIICCTB W XMMHUYECKUX DPEaKITHi,
YCTAHABJIUBATh MNPUUYUHHO-CIICICTBEHHBIE CBS3M MEXKIY OOBEKTaMH W3YUYEHUS,
CTPOUTH JIOTUUECKHUE PACCy IACHUS (MHIYKTHBHBIC, ACTYKTUBHbBIC, TTO aHAJIOTHH),
JIeNaTh BHIBOJIbI M 3aKITFOUCHHU S

YyMEHHE TPUMEHATh B TIPOIECCE TMO3HAHWA TOHATHS (MPEAMETHBIC |
METaIpeAMETHBIE), CHMBOJIMUCCKHIE (3HAKOBBIC) MOJIEIH, UCTIOB3YEMbIE B XHMHUH,
npeoOpa30BbIBATH IMPOKO MPUMEHAECMbIC B XUMHUU MOJAEJbHBIC MPEICTABIICHUS —
XUMUYECKUH 3HAK (CUMBOJI JIEMEHTA), XuUMU4eckas ¢GopMysia W YpaBHCHHE



XUMHUYECKON PEaKIUy — NPH PEIICHUN ydeOHO-TIO3HABATEIBHBIX 33/1a4, C YIETOM
ATUX MOJCTBHBIX TPEICTABJCHUN BBISBIATh W XapPaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKKA M3YYaeMbIX OOBEKTOB — XUMHUUYECKHUX BEIICCTB U XUMHUUCCKUX PEAKITHH,
BBISIBJISAITh ~ OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJIICACTBCHHBIC CBS3M U
MPOTUBOPEUHS B U3yUAEMBIX TIPOIECCAX W SIBJICHUSIX.

ba3oBbie uccyenoBaTeIbCKHuE TeHCTBUS

YMEHHE HWCIIONb30BaTh TOCTABJICHHBIE BOIMPOCH B KAueCTBE WHCTPYMEHTA
MO3HAHWA, a TaKKe€ B KAyeCTBE OCHOBBI i (POPMHUPOBAHUSA THUIIOTE3BI TIO
MTPOBEPKE MPABWJIBHOCTH BHICKA3BIBAEMBIX CYKIACHHIA;

MPUOOPETEHUE ONBITA IO TUIAHUPOBAHWIO, OPTaHW3AMA W TIPOBEICHHUIO
YUCHHUECKHX JKCIIEPUMEHTOB, YyMEHHE HAOMomaTh 3a XOJOM TIpolecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €r0 Pe3ybTar, (GopMyIupoBaTh 000OIEHUS H
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEIEHHOTO OMbBITA, UCCIICIOBAHUSA, COCTABIIATH OTUET
0 MpoJEeIaHHOM padoTe.

PaboTa ¢ undopmanmeii:

yMEHHE BBHIOMpaATh, AHAM3WPOBATH W HWHTEPIPETUPOBATH HH(POPMAIIHIO
PA3TUYHBIX BUAOB W (HOPM TPEICTABICHUS, TTOMyUYaeMylO0 U3 PA3HBIX WCTOYHHUKOB
(HaygHO-TIOMyJIApHAsA JIUTepaTypa XUMHWYECKOTO COACPKAHUSA, CIPABOYHBIC
nocoOus, pecypcsl HMHTepHETa), KPUTHUECKHA OICHUBATH TPOTHBOPEUYHMBYIO H
HEJIOCTOBEPHYIO MH(MOPMAIIHIO,

YMEHUE TPUMEHSATH PA3MUYHBIE METOMBI W 3aMpPOCHl MPHU TOUCKE W OTOOpPE
uHOPMAITM W COOTBETCTBYIONTUX JAHHBIX, HEOOXOMMMBIX JUISI BBITIOJHEHUS
yueOHBIX W TO3HABATEIBHBIX 3a7a4 ONMPEACIEHHOTO THTIA, TPHOOPETCHUE OTIHITA B
00JaCTH  MCTOJB30BaHMS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYypPOi aKTUBHOTO MCIIOTH30BAHUS PA3IMUHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMABHYIO (hOopMy TIpeACTaBICHHS WHGOPMAIHA 1
WUTIOCTPAPOBATh PEIIaeMble 3aJaull  HECIOKHBIMH CXEMaMH, JharpaMMamw,
npyrumu hopmamu rpadukd ¥ UX KOMOMHAITUSMU,

YMEHHE WCIOJb30BaTh W AaHAIM3UPOBATh B TIpolecce yueOHOH U
WCCIIEA0OBATEILCKON JCATEIBHOCTH WH(OPMAITHIO O BIMSHUN TPOMBIIICHHOCTH,
CEJIbCKOTO XO34MCTBA W TPAHCIOPTA HA COCTOSHUE OKPYIKAIOMICH TMPUPOTHON
Cpe/Ibl.

KoMmyHHKaTHBHbBIE YHHBEPCAJIbHBIE yUeOHbIe AeiiCTBHUS:

YMEHHA 3a/aBaTh BOMPOCH (B XOoJA€ Auamora W (WiM) IUCKYCCHH) IO
CymecTBy  oOcyxkmaeMod  Tembl, (OpMyIHpOBaTH CBOM  TPEIIOKCHUS
OTHOCHUTEIHHO BBITIOJTHCHHS TIPEIIOKEHHOHN 3a/1a4H;

YMEHHUS  TIPENCTaBIATh  TOJYYCHHBIE  pPe3yJbTaThl  TMO3HABATEIHLHOMN
NEATENBPHOCTA B YCTHBIX W TMHUCBMEHHBIX TEKCTaX, JeiaTh MPE3CHTAINIO
PE3YJIbTAaTOB BHITIOJTHEHUS XAMHUYECKOTO JKCIEpUMEHTa (J1abopaTopHOTO OTIBITA,
nabopaTopHOM pabOTHI IO UCCAEAOBAHUIO CBOHCTB BEIIECTB, YICOHOTO MTPOCKTA),

yMEHHUST ydeOHOTO COTPYAHMUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIFHON W WCCIIEOBATENIBCKON  MESITEIbHOCTH  TPU  PEIICHUH
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE Y4éTa OOIMIMX MHTEPECOB M COTJIACOBAHMSA
no3utuii (00CyXkaeHus,, OOMEH MHCHHUSAMH, «MO3TOBBIE IITYPMBI», KOOPIAMHAIUS
COBMECTHBIX JICMCTBUW, ONPEACIICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBHITIOJTHEHHOH pabOTHI U APYTHE).

PeryasiTuBHbBIE YHHUBeEpCaJIbHbIE YUeOHbIE TeliCTBUS:



YMEHHUE CAMOCTOATEIIBHO ONPEICTATh UEIH ACATEIBHOCTH, IUIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JEATENBHOCTD, BEIOWpaTh Hanbosee »(h(PeKTHBHBIE CTIOCOOBI PEIIeHUs YICOHBIX H
MMO3HABATENBHBIX 33J1a4, CAaMOCTOSTENIBHO COCTABJIATh WM KOPPEKTUPOBATH
NPEMJIOKEHHBIM  aJITOPUTM  JIEMCTBUMA TIPA  BBINIOJIHEHUM 3aJaHUA € YUETOM
MOJIYYEHHS HOBBIX 3HAHUH 00 HM3ydaeMbiX OOBEKTaX — BEIIECTBAX W PEAKLHUAX,
OLICHUBATh COOTBETCTBHE TMOJYYEHHOTO PE3yJIbTAaTa 3aSABJICHHOW LEIN, YMCHUE
WCMOJIB30BATh U AHAJIM3UPOBATHh KOHTEKCTHI, MTPEIJIaracMble B YCIIOBUHU 3aJaHHM.

INPE/IMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX PE3YyJbTAaTOB MO OCBOEHHUIO 00SA3aTEIbHOTO
coJepKaHMs, YCTAHOBJICHHOTO JaHHOUW enepasbHON paboueit mporpamMmoi,
BBIJICJISIFOT. OCBOEHHBIE OOYUYaIOIIMMUCA HAyUHbIC 3HAHWS, YMEHUS U CIOCOOBI
JNCHCTBHM, crenmupUUecKue JUIi MNPESAMETHOM o0jmacTh  «XUMHS», BHIBI
JEATENBHOCTA MO  NOJYYCHUK) HOBOTO  3HAHWA, €ro  HWHTEPIPETALNH,
npeoOpPa30BAHUIO U TPUMEHECHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYalIHIX.

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

JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH Yy OOYUAIOMAXCS YMEHUH:

® DACKpBIBAaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHATHHA. aTOM, MOJICKYJa,
XUMHYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOAHAS W HEOTHOPOAHAS), BAJICHTHOCTh, OTHOCHTEIIbHAS aTOMHAs 1
MOJIEKYJISIPHAsA Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca,
MacCOBast 10151 XUMHUUYECKOTO 3JIEMEHTA B COCAMHEHUU, MOJIAPHBIA 00bEM,
OKCHJ, KHCJIOTA, OCHOBAHHE, COJIb, SJICKTPOOTPULATEIBHOCTb, CTEIECHB
OKHCJICHHS, XUMWYECKas peakius, KiIacCHuUKAIMsa PEaKIUh: pPeakiun
COCIMHCHUA, PEAKIUU PA3JIOKCHUA, PEAKUWM 3aMEIICHUSA, PEaKUUN
oOMeHa, PK30- M SHIOTCPMUUYECKHAC PEAKIINH, TETUIOBOH 3(eKT peakium,
AApO aToMa, 3JEKTPOHHBIM CJIOM aToma, aToMHas OpOUTadb, PaaUYC
aToMa, XMMHYECKAs CBA3b, MOJAPHAS M HEMOJAPHAS KOBAJICHTHAS CBS3b,
WOHHAS CBS3b, HOH, KAaTHOH, aHWOH, PAcTBOP, MACCOBAs JO0JIS BEIIECTBA
(TpOTICHTHAST KOHIIEHTPAITHs ) B PACTBOPE;

® WUIFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWMHYECKUX TOHATHA W
MPUMEHSTH 3TH NOHATHA MPU OMKMCAHUK BEIIECTB U MX MPEBPALLCHUN;

® WCITOJIb30BAaTh XUMHYECKYI0 CHMBOJIMKY JJIS COCTaBJieHUs (HopMyI
BEIIECCTB U YPABHEHUN XUMUUYECKUX PEAKIIUH,

® OMpEAEiATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHCHUSX,
CTENIEHb  OKWCJICHHWS  SJIEMEHTOB B OMHApPHBIX  COCIAMHEHUSX,
MPUHAMJICKHOCTh BELIECTB K ONPEACIEHHOMY KIJIACCy COCIMHEHWHA TIO
dbopMmynam, BUA XUMHYECKOW CBsI3M (KOBaJeHTHAs W WOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX,

e packpeiBaTh cMbica llepmoamueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh IMOHMUMAHHWE TMEPHOJIUYECCKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT WX MOJOXKEHUs B llepuoanueckol cucreme,
3aKOHOB COXPAHEHMS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUS, 3aKOHA ABOTapo;

e ONHWCHIBATHh W XapakTepu3oBaTh TabnuuHyio ¢opmy Illeproguueckoit
CUCTEMBl XMMHYECKUX JJIEMCHTOB. pa3finuarh [MOHATHSA «TJIaBHAA
noarpynma (A-rpynmna)» u «mobdounas moarpynna (b-rpymnma)y», mManeie u



OOJIbIIINE MEPHUOJIbI, COOTHOCUTh OO0O3HAUYEHUA, KOTOPHIE HMMEIOTCS B
tabnuue «llepuonuueckas cuctemMa XuUMHUECKHUX »djemeHToB J[. WM.
MeHnneneeBa» € YUCIOBBIMHA XapaKTCPUCTUKAMH CTPOSHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsija Anpa, 00IIee YUCIIo SJIEKTPOHOB
U pacTpeIeiieHUE UX 0 JICKTPOHHBIM CJIOSIM);

e KmaccH(PpUIMPOBATh XUMHUYECKHUE DJICMECHTHI, HEOPTaHWUECKHAEC BEIICCTBA,
XUMHUYECKHE peaknud (10 YMCIy W COCTaBY YYAacCTBYIONIUX B PEAKITHH
BEIECTB, TIO TETIOBOMY d(PdekTy);

® XapaKTepHU30BaTh (OMHUCHIBATH) OOIMME XWMHWYECKHE CBOWCTBA BEIICCTB
PA3TUYHBIX KJIACCOB, TIOATBEPKAasl OMUCAHUE PUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOLINX XUMUUYECKUX PEAKLIUN;

® TIPOTHO3WPOBATH CBOMCTBA BEIIECCTB B 3aBUCUMOCTH OT WX KAaU€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHYECKHUX TIPEBpAIICHUN B
PaA3TUYHBIX YCITOBUSAX;

® BHIUKCIATH OTHOCHTEIIBHYIO MOJICKYJAPHYIO W MOJIAPHYIO MAacCHI
BCIIIECTB, MAaCCOBYIO JIOJI0 XHUMHWYECKOTO »JJieMEeHTa 10 opMmyIie
COEAMHEHHNA, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUEThI
M0 YPAaBHEHUIO XUMHUYECKON PEAKITHH,

® TPUMEHATH OCHOBHBIC OTIEPAIlMH MBICIUTEIIEHON MEATEIHHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, 00OOINCHUE, CHCTeMaTH3allhio, KJIacCH(OHKAIIHIO,
BBISIBJICHUE TPUIUHHO--CJICACTBEHHBIX CBS3CH — Il M3YUYEHHUS CBOWCTB
BCIIECTB M XWMHYECKUX PEAKIHK, €CTCCTBEHHO-HAYUYHBIC METOIbI
MO3HAHUS — HAOJIO/ICHUE, W3MEPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasbHBIN 1 MBICJICHHBIHN );

e (CJEeNOBaTh  IPABAJIAM  TOJB30BAHUA  XMMHWYECKOW  TOCYIOW U
Ja0opaTOpHBIM O0OPYJAOBAHMEM, a TakKe IIpaBwiIaM oOOpalleHus ¢
BCIIECTBAMA B COOTBETCTBUM C WHCTPYKIMSAMH TI0 BBITOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TONYYCHUIO W COOMPaHHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOAA W KHCIOPOJA), TMPUTOTOBICHHUIO
PACTBOPOB C ONPENCIEHHON MACCOBOM NOJIEW PACTBOPEHHOTO BEIIECTBA,
IIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  HKCIIEPUMEHTHI  TIO
Paco3HABAHUIO PACTBOPOB MIEIOUYEH M KUCIOT ¢ TOMOIIBbID MHANKATOPOB
(makmyc, peronpTanenH, METHIOPAHXK U APYTHE).

K koHity oOyuenus B 9 kjacce npeaMeTHbIC Pe3yJibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH Y OOYUAIOTINXCS YMEHUN:

® pacKphIBaTh CMBICT OCHOBHBIX XUMHYECKAX TIOHATHH: XUMHUUYECKHUM
3JIEMEHT, aTOM, MOJEKYyJa, WOH, KaTHOH, AaHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEICHb
OKHCJICHHS, XUMHUYECKasA PEaKIsa, XUMHUUECKas CBA3b, TEIUIOBOU ddeKT
pEaKiuu,  MOJib,  MOJISIpHBIA  O0BEM,  PacTBOP,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJMTHUECKAA JUCCOLMALINS, PEAKIUKA HOHHOTO
oOM€Ha, KaTaJu3arop, XWMHUYECKOE paBHOBECHE, OOpaTUMbie U
HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKUCIUTENb,  BOCCTAHOBHUTENb, OKUCJIEHWE W  BOCCTAHOBJICHHE,
aygtoTponusi, aM(pOTEPHOCTh, XUMHUYECKasT CBsA3bh (KOBAJCHTHAS, MOHHASA,
METAJUTMYECKasi), KPHUCTA/UTMYECKas pPeméTka, KOpPpO3Ws METALIOB,



CIUIaBbl, CKOPOCTh XHMHWYECKOW PEaKUWH, NPEACIbHO JIOMyCTUMAas
koHueHTpanus [1JIK BemecTtsa;

WUTIOCTPUPOBATh B3aWMMOCBA3b OCHOBHBIX XHMHWYECKUX TOHATHU H
MPUMEHSTH 3TH NOHATHA MPU OMKMCAHUM BEIIECTB U MX MPEBPALLCHUA;
WCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JJIA COCTaBlieHUs (hopMy
BEIIECCTB U YPABHEHUN XUMUUYCCKUX PEAKIIUH,

ONPEAEHATh BAJICHTHOCTh U CTEMCHb OKUCIICHUS XUMHUYECKUX AJIEMEHTOB B
COCIMHCHUAX PA3JIMYHOTO COCTAaBa, MPUHAMICIKHOCTH BEIIECTB K
OTIPENICNEHHOMY KJIAcCy COEMWHEHWH mo ¢opMynaMm, BHI XAMHUYECKOW
CBs3M (KOBAJICHTHAs, WOHHAsA, METAUTMYECKAs) B HEOPTAaHMUECKHUX
COCIMHCHUAX, 3apsij MOHA 10 XUMUYECKOH (hopMylie, XapakTep Cpenabl B
BOJIHBIX PACTBOPAaX HEOPraHWYECKUX COCAWMHEHHM, TUI KPUCTALUTUYECKON
PEMETKH KOHKPETHOT'O BEIIECTBA,

packpbiBaTh cmbich llepmonmueckoro 3akona J[. M. MennpeneeBa un
JEMOHCTPUPOBATh €ro IMOHAMAHWE. ONHWCHIBATh M XapPaKTEPU30BATh
tabnmmunyio Gopmy [lepuoamueckoid CHCTEMBl XHMHUYECKHX 3SJIEMEHTOB!
pa3nuuaTh TOHATHSA «rjaBHas moarpynma (A-rpynma)» W «moOodHas
noarpynma (b-rpynma)», Mameie W OONBIIAE TEPHOMBI, COOTHOCHTH
0003HAUYECHUsA, KOTOPbIE MMEIOTCS B TMEPUOAMYECKON Tabnuue, ¢
YUCJIOBBIMM  XapPAaKTEPUCTHKAMU  CTPOCHUS  AaTOMOB  XMMHWYECKHX
MEMEHTOB (COCTaB W 3apsia  sapa, oOImee 4YHCIO SJICKTPOHOB W
pacnpenesiecHne WX T0 DJIEKTPOHHBIM  CJIOSAM), OOBACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHCHUU CBOMCTB 3JIEMEHTOB W WX COCOWHCHUW B
Mpeesiax MAJIBIX MEPHUOJIOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUSA UX
aTOMOB;

KJTacCH(PUIMPOBATh XUMHUUYECKHUE DJICMEHTHI, HEOPTaHUYCCKUE BEINECTBA,
XUMHUYECKHE peaknuy (10 YWCIy W COCTaBy YYACTBYIOIIUX B PEAKIMH
BEIIECCTB, MO TEIIOBOMY 3((]eKTy, M0 M3MEHEHHIO CTEIICHEH OKHCIICHHS
XUMHYECKUX HJIEMECHTOB);,

XapaKTepHu30BaTh (OMHUCHIBATH) OOMUE W CHENU(PUUESCKHEe XHUMHUYCCKHE
CBOWCTBA MPOCTBIX M CJHOXHBIX BEIIECTB, TMOJATBEPXKAAsA OIMHCAHUE
MPUMEPAMHA  MOJIEKYJIAPHBIX W HMOHHBIX YPAaBHEHUW COOTBETCTBYIOLIUX
XAMHAYECKUX PEAKIAM,

COCTAaBJIAITh YPABHEHHS AIEKTPOJATHUYECKON JUCCOLMALAM  KHCIIOT,
LIEJIOUEHN U COJIEN, TOJIHBIE U COKPAIUEHHBIE YPABHEHUA PEAKLIMA HOHHOTO
OoOMEHA, YypaBHEHUS PEaKUMi, MOATBEPKAAIOIUX CYIIECTBOBAHUE
T€HETHYECKON CBA3HU MEXIY BEIIECTBAMM PA3JIMUHBIX KIIACCOB,
PaCKpBIBaTh CYIIHOCTh OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEaKIUU
MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OaJlaHCa 3TUX PEAKIINH;
MPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH MPOTCKAHUS XUMHUYECKUX MPEBPALICHHA B Pa3IAYHBIX
YCIOBHSIX;

BBIUMCIIATE OTHOCHTEIBHYIO MOJEKYJAPHYID M MOJISIDHYIO  MAacCChl
BCIIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOTO »JJieMeHTa 10 ¢opMmylie
COEIMHECHUSA, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPABHEHUIO XUMHAYECKOW PEAKIINH,



coOMoAaTh  MpaBWwia  MOJb30BaHUSA  XUMHYECKOW  TOCyAoH |
Ja0opaTOpHBIM  00OpY/IOBaHWEM, a Takke MpaBujia OOpalleHus ¢
BCIIECTBAMA B COOTBETCTBUM C WHCTPYKIHMAMH TIO BBITIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKAX OIBITOB TIO TOJYYEHUIO W COOMpPAHHIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M YTJICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIWW, TOATBEPKIAIONMAE  KAYECTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OTBITHBIM MyTEM XJIOPHUA-, OPOMU-,
nomua-, kapOonar-, ¢ocdar-, cunmkar-, cynabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHUS W HMOHBI M3YUYEHHBIX METAIIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTAHUUYECKHUX BEIIECTB,

MPUMEHATH OCHOBHBIC OTIEPAIlAN MBICIMTEIIEHON AEATETPHOCTH — aHAJIN3
W CHHTE3, CpaBHEHHE, OO00OIIeHWE, CHUCTEeMaTU3alliIO, BBIABICHUE
MPUYAHHO-CJICICTBEHHBIX CBA3CH — JJI1 W3YUYEHHUS CBOWCTB BEMICCTB M
XUMHUYECKUX PEAKIWNA, €CTeCTBCHHO-HAYYHbIE METOABl TO3HAHHUS —
HaOMOICHUE, W3MEPEHWE, MOJICIMPOBAHUE, SKCIICPUMEHT (PEabHBIA W
MBICJICHHBIH ).



TEMATUYECKOE INMNJ1IAHMPOBAHWE

8 KJTACC
Ne HanmeHoBaHue KonunuyecTtso yacos
h a3genoB U TeM KOHTpO/bHbIE
n P Bcero P
nporpaMmbl paboThbl

Pasgen 1. MepBoHauYa/ibHblE XUMUYECKNE MOHATUS

XUMUS — BaXKHas

INpakTnyeckme
paboThbl

06n1acTb
11 eCTECTBO3HaHUA U 5
NPaKTUYECKOM
[leATeNIbHOCTM YeNioBeKa
12 BeLlectsa n 15 1
XUMUYECKNe peaKkLmmn
Toro no pasgeny 20
Pasgen 2. BakHenLume NpeacTaBUTeNN HEOPraHMYeCKUX BELLECTB
21 Bo3sgyx. Kucnopog. 5
' [MoHATME 06 OKcKaax
29 Bopopoga.loHaTre o 8
KMCNOTax 1 conax
Bopga. PacTtBopbl.
2.3 [MoHATME 06 5 1
OCHOBaHUAX
OCHOBHbIe Knacchbl
2.4 HeopraHM4eckunx 1 1

COeANHEHMIA

ONEKTPOHHbIe (LNPPOBbLIE)
obpasoBaTesibHble pecypcbl

Bubnunoteka LIOK
https://rn.edsoo.ra/7f41837c¢

Bubnunoteka LIOK
https://rn.edsoo.ra/7f41837c

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41837c
Bubnunoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c


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

MToro no pasgeny

30

Pasaen 3. Mepuoanyeckuii 3akKoH 1 Meproanyeckasi cMcteMa XMMUYECKUX anieMeHToB [. . MeHeneeBa.
CTpoeHMe aToMOB. XMmnyecKast cBsidb. OKMUCINTENBHO-BOCCTAHOBUTE/IbHbIE PeaKLnm

[MepvoanyecKnii 3aKoH

n lNeprogmyeckas
cucTemMa XMMUYECKUX
anemeHToB . W.
MeHpene-eBa.
CTpoeHue aToma
XMMUYecKas CBA3b.
OKuCNNTENLHO-
BOCCTaHOBUTE/IbHbIE
peakuuu

31

3.2

Toro no pasgeny

Pe3epBHOe Bpems

OBLEE KOJIMYECTBO
YACOB 110 NPOIrPAMME

15

68

Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41837c
Bubnunoteka LIOK
https://rn.edsoo.ru/7f41837c


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

9 K/TACC

Ne HanmeHoBaHMe pa3fenoB U
n/n TeM nporpamMmbl

Konunyectso 4acoB

KOHTpONbHbIE

Bcero
paboThbl

Pa3gen 1. BeluecTBO U XUMUYECKUE peaKLuun

[MoBTOPEHNE N YrnybneHne
11 3HaHWIA OCHOBHbIX Pa3/enos
Kypca 8 Knacca

OCHOBHbIe 3aKOHOMEPHOCTH

1.2 o
XUMUYECKMX peakuni
DNEeKTPoNnTUYecKas

13 anccounaumnsa. XvMmnyeckme

peakunu B pacTBopax
Toro no pasgeny

Pa3fen 2. HemeTasinbl U NX COeANHEHNS

O06Las xapaKTepucTuKa
2.1 XUMnyeckumx anemeHtoB YT1A-
rpynnbl. "asioreHsb

O06Las xapaKTepucTuKa

2.2 XUMNYECKNX 3/1eMeHTOB Y1A-
rpynnbl. Cepa n eé coenHeHns
O06Las xapaKTepucTuKa

23 XUMNYECKNX 3/1eMeHTOB YA-

rpynnbl. A30T, docgop 1 nx
COeANHeHns

17

lNpakTnyeckme
paboThbl

ONEeKTPOHHbIe

(undppoBbIe)
obpaszoBaTe/ibHble

pecypcbl

Bubnunoteka LIOK
https://rn.edsoo.ra/7f41a636

Bubnmoteka LIOK
https://rn.edsoo.ru/7f41a636

Bubnmoteka LIOK
https://rn.edsoo.ru/7f41a636

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41a636

Bubnmoteka LIOK
https://rn.edsoo.ru/7f41a636

Bubnmoteka LIOK
https://rn.edsoo.ru/7f41a636


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

O06Las xapaKTepucTuKa
XUMNYECKNX anemeHToB IVA-
rpynnbl. Yrnepon v KpeMHWUA 1
NX COeANHEHMSA

2.4

WToro no pasgeny

Pasgen 3. MeTanibl U NX COeANHEHNS

31 O6Lupme cBoiCTBa METa/I/I0B
3.2 BaxkHeliLme meTansbl U Ux
' coeIHeHNS

Toro no pasgeny

Pasgen 4. Xumua n oKpyXatollas cpefa

41 BelyecTBa n marepuasibl B
' YKN3HU Ye/ioBeKa

Toro no pasaeny

Pe3epBHOe Bpems

OBLIEE KOJIMYECTBO YACOB 10
NMPOIrPAMME

25

16

20

Bubnmoteka LIOK
https://rn.edsoo.ra/7f41a636

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41a636
Bubnunoteka LIOK
https://rn.edsoo.ru/7f41a636

Bubnmoteka LIOK
https://rn.edsoo.ru/7f41a636

Bubnmoteka LIOK
https://rn.edsoo.ru/7f41a636


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

NOYPOYHOE INMJIAHNPOBAHWE
8 K/TACC

No
n/n

Tema ypoka

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

[MoHATME 0 MeTOAaxX MO3HAHUSA B XUMUN

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

UucTble Bewectsa u cmecn. Cnocobsbl
pasaeneHus cmecei

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

ATOMbBI N MOJIEKYNbI

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

MpocTble M CNOXHble BellecTBa

ATOMHO-MONIEKYISPHOE YUeHUE

KonnyectBo yacoB

Bcero

KOHTpO/NbHbIE
pa6oThbl

MpakTuyeckue
pa6oThbl

Jata
N3yyeHus

ONEeKTPOHHbIE

umM@ppoBble
o6pasoBaTesibHble

pecypchbl

buébnnoteka LOK
httDs://m.edsoo.ru/ff0d210c

Buonuoteka LLOK
httDs://m.edsoo.ru/ff0d227e

bubnnoteka LOK
httDs://m.edsoo.ru/ff0d23dc

bubnnoteka LOK
https://m.edsoo.ru/ff0d26ca

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

bubnmnoteka LLOK
httDs://m.edsoo.ru/ff0d2a6¢
bubnnoteka LLOK
httos://m.edsoo.ru/ff0d2be8
bubnnoteka LLOK
httDs://m.edsoo.ru/ff0d2a6¢

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


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

10

11

12

13

14

15

16

17

18

19

20

21

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

MaccoBasd fonsg XMMN4YeCcKoro
3/IEMEHTA B COeUHEHUN

KonnyectsBo BewecTsa. Monb.
MondpHaa macca

®un3nyecKme n XMMUYeCKne ABMIeHNS.
XumMuueckas peakuma

Mpu3HaKn 1 ycl0BUS NPOTEKAHUA
XUMUYECKUX peakLnii

3aKOH COXpaHeHUsa Macchbl BelecTs.
XUMUYeCKNe ypaBHeHUA

BbluncneHunsa KonmyecTsa, Macchl
BellecTBa MO YPaBHEHUAM XUMUYECKNX
peakuunii

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

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

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

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

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

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

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

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

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

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

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

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

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

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


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

22

23

24

25

26

27

28

29

30

31

npoctoe Bew,ectso. O30H
®dun3nyeckne U XMMMYeCcKne CBONCTBA
Kucnopoga (peakumn OKMCNeHns,
ropeHue). NMoHAaTne 06 okcupax
Cnocob6bl nonyyeHna Kucnopoga B
nabopaTopumn U NPOMBILLIEHHOCTH.
MpumeHeHune knucnopoga

TennoBoW aPPEKT XUMUYECKON
peakuuu, NOHATUE O

TEPMOXMMMNYECKOM YPaBHEHUU, 3K30- 1

3HAOTEPMMYECKMX peaKLmnsax

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

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

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

[MoHATME 0 KMCNOTaxX U conax

Cnocobbl nonyyeHns Bofopoga B
nabopartopuu

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

buénmnoteka LOK
https://m.edsoo.ru/ff0d4614

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

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

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

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

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

buénnoteka LOK
httDs://m.edsoo.ru/ff0d4dd0

buénmnoteka LLOK
httDs://m.edsoo.ru/ff0d50d2

buébnnoteka LOK
httDs://m.edsoo.ru/ff0d4dd0

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


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

32

33

34

35

36

37

38

39

40

41

42

MonspHbiii 06bEM rasoB. 3aKoH
ABoragpo

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

dunsnveckme U XxMmun4Yeckmne cBoncTea
BO/bl

CocTaB OCHOBaHUiA. MoHsATHE 06
MHAMKaTopax

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

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

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

OcHoBaHuA: cocTaB, Knaccudukaumusa,
HOMEeHKNnaTypa

buénnoteka LOK
httDs://m.edsoo.ru/ff0d542e

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

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

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

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

bubnnoteka LOK
httDs://m.edsoo.ru/ff0d5b40

buénnoteka LOK
httDs://m.edsoo.ru/ff0d5 eba

buénnoteka LOK
httDs://m.edsoo.ru/ff0d6342

bubnmnoteka LLOK
httDs://m.edsoo.ru/ff0d664e

Buonuoteka LLOK
httDs://m.edsoo.ru/ff0d664e

buébnnoteka LOK
httDs://m.edsoo.ru/ff0d67ca


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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44

45

46

47

48

49
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51

52

53

MonyyeHne N XMMMYeckne cBolicTea
OCHOBaHUM

KucnoTbl: cocTaB, Knaccudukayus,
HOMEHKNaTypa

I'Ionyqul/le N XUMUYEeCKNe CBOCTBA
KNucnot

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

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

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

O606WeHNEe N CUCTEMATN3ALNS 3HAHNT

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

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

Mepuogbl, rpynnbl, NOATPYNMbI

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

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

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

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

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

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

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

buénnoteka LOK

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

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

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

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


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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58
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60

61

62

63

64

65

CTtpoeHune atomoB. CocTaB aTOMHbIX
anep. M13oTonbl

CTpoeHMe 3N1eKTPOHHbIX 060/104eK
aTOMOB 3/1eMeHTOB lMepnognyeckom
cuctembl . 1. MeHpeneesa
XapakTepuctuka XMMnU4eckoro
3/IEMEHTA MO ero NONOXEeHUI0 B
Mepunopguueckoii cucteme 4. U.
MeHpeneesa

3HayveHue MNeproagnyeckoro 3akoHa 4nq
pa3sBnTuA Hayku n npaktuku. O. .
MeHpeneeB — Yy4éHbIli, megaror un
rpaxgaHuH
ONeKTpoOTPMLATENILHOCTL ATOMOB
XUMUYECKNX 31eMEHTOB

MoHHaa xummyeckasa CBA3b

KoBaneHTHasd nondapHasa xumunyeckas
CBA3b

KoBaneHTHasd HenondapHaa XnMmm4yeckasa
CBA3b

CTeneHb OKMCNeHNA

OKUCNNTENbHO-BOCCTAHOBUTENbHbIE
peakuyum

OKucNNTEeNnn M BOCCTAHOBUTENN

KoHTponbHasa pa6oTta No4 no teme

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

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

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

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

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

bubnmnoteka LLOK
https://rn.edsoo.ru/00adac34

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

buénnoteka LOK
https://rn.edsoo.ru/00adaab9

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

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

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

bubnnoteka LLOK


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTpoeHune atoma. Xummnyeckasa cBa3b»

Pe3epBHbIli ypok. O60o6uieHne ©

06 cucTemaTtum3sanns 3HaHui
Pe3epBHbIli ypok. O606uUieHnEe 1

o cucTemaTtum3sanus 3HaHui

68 Pe3epBHbIli ypok. O606uUieHnEe 1

cuncrematmsaund 3HaHWUI

OBWEE KONMNYECTBO YACOB IO
MPOrPAMME

68

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

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

buénnoteka LOK
https://rn.edsoo.ru/00ad9ch2

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


https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 K/TACC

No
n/n

KonnyectBo 4acoB

Tema ypoka KOHTpONbHbIE
Bcero
pa6oThbl

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

3aKOHOMEPHOCTM B U3MEHEHUN

CBOWCTB XUMMWYECKNX 3TEMEHTOB 1
MepBbIX TPEX NepUOA0B

Knaccugpukaums n HoMmeHknaTypa
HEOPTraHMYEeCKNX BELLECTB

Bupabl XUMWUYECKON CBSA3N U TUMbI
KPUCTanianyecknx peLIJéTOK

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

Knaccugpunkaymna Xxummyeckunx
peakuuii No pas/IMYHbIM NPU3HaKam

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

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

MpakTuyeckue
pa6oThbl

JaTa
N3yyeHunsd

ONeKTPOHHbIE

ungppoBble
obpasoBaTefibHble

pecypchl

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

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

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

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

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

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

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


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

10

11

12

13

14

15

16

17

18

19

XUMN4YeCKOro paBHoBecua

OKUCNNTENBbHO-BOCCTAHOBUTENbHbIE
peakyum

Teopus 3aNeKTPOIUTUYECKON
auccoynanmm. CunbHble u cnabble
3NEKTPONUTHI

MNOHHble YypaBHEHUS peakuuit

XuMuuyeckne cBoCcTBa KUCAOT U
OCHOBaHWI B CBETE NpefCcTaBNeHuN
06 31EKTPONUTMYECKON Auccoumanmm

XuMuueckne cBOCTBA COMeil B cBeTe
npeacTaBneHunin 06
3NEeKTPONUTUYECKOW anccounaynm

MoHATME O TMAPONN3E CONeil

O606WeHNe N cucTemaTmsalums
3HaHWUI

MpakTuyeckaa paborta Ne 1
«PelweHne aKCnepuMeHTanbHbIX
3afay»

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

O6LwWwas xapakTepucTMKa ranoreHos.
XnMuUecKne CBOMCTBA Ha NpUMepe
xnopa

Xnoposogopog. CondHaa Kucnora,

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

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

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

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

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

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

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

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

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

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

bubnmnoteka LLOK


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

20

21
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23

24

25

26

27

28

XUMUYECKMNE CBOWCTBA, NONYUYEHNE,
NPpUMeHeHMne

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

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

Obwas xapaKTepucTmKa 3N1eMeHTOB
Y1A-rpynnbl

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

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

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

BblunciieHWe MaccoBOl LONM BbIXOAa
npoAyKTa peakuuu

O6LwWwasn xapakTepucTnKa 3N1eMEHTOB

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

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

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

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

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

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

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

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

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

Buonuoteka LLOK


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

29

30

31

32

33

34

35

36

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

AMMUAK, ero hu3nyecKne u
XUMWUYeCKUEe CBONCTBA, NONYUYEHUE U
npUMeHeHune

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

A30THas Kucnota, eé usnyeckue u
XMMUYECKME CBONCTBA

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

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

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

Yrnepog, pacnpocTpaHeHune B
npupoge, Gnsnyeckne n XxuMmmueckue
cBolicTBa

Okcugbl yrnepoga, ux husnveckue u
XUMUYECKUE CBONCTBA.

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

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

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

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

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

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

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

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

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


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

37
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41

42

43

44

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

YronbHaa KMcnoTa n eé conu

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

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

erMHVIVI nero coegnuHeHuns

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

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

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

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

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

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

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

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

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

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

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

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


https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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55

56

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

[MoHATME O KOPPO3UK METANNOB

LLLenoyHble meTannbl

Okcupbl n rmaopokcuabl HaTpma n
Kanmsa

LlenoyHo3emMenbHble METANNbI -
KanbUuii 1 marHui

BaxHelwne coefUHEHNS KanblLus

O606ueHNe N cUCTEMaTU3aLNUA
3HaHWN

X EcTKoCTb BOAbLI U CMNOCO6LI €8
yCcTpaHeHus

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

ANOMUHWNI

AM®poTepHble CBONCTBA OKCKUaa u
rmgpokcuga

XXeneso

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

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

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

Buonuoteka LLOK
https://m.edsoo.ru/00ael15e8

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

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

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

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

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


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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OKcupabl, TMAPOKCUABLI U COMK XKefesa
(1) nxxenesa (111)

O6o06LLeHNEe U CcUCTEMATN3ALLNSA
3HAHWUM

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

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

O6o6uUleHNe U cucTeMaTm3almus

3HAHWM

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

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

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

cuncremMmartnsayna 3HaHWUI

Pe3epBHbIii ypok. O606uUieHME 1

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

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

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

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

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

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

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

Buonuoteka LLOK


https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucrtematmlaumna 3HaHWUI

68 Pe3epBHbIii ypok. O606uUeHne u 1
cmcTeMatmsanus 3HaHui

OBWEE KONMNYECTBO YACOB MO
MPOrPAMME

68

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

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


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




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

» Xumus, 8 kimacc/ 'abpuensu O.C., Octpoymon U.I'., Cnmagkos C.A.,
AkumonepHoe o0iectBo «M3narensctBo «lIpocsenieHre»

» Xumus, 9 kimacc/ 'abpuensu O.C., Octpoymos W.I'., Cnagkos C.A.,
AkumonepHoe odiectBo «M3narensctBo «lIpocsenienne»

[Tepuoanueckas cucrtema xumuueckux semenTos JI. 1. Menneneesa, Tabnuna

PaCcTBOPHUMOCTH, 3H€KT’pOXI/IMI/I‘leCKI/Iﬁ pAa HAIPAKCHUA MCTAJLIOB

METO/IMYECKUE MATEPUAJIbI JISA YUUTEJIA
1. O.CT'abpuensn. Xumus. Metoanueckoe nocodue. 8§ — 9 knaccel. M..;

«/Ipoday, 2010r.

2. H.E. Ky3pmenko. O0mas xumus. [locodue mns yuammxes 8 — 9 knaccos. M.

«DK3ameny, 1998r

3. O.CI'abpuenan, T.B.Cmupnoa. M3ydaem xumuto B 8 kiacce.

JMunaxktuueckue Mmatepuansl. M.: «bBJIMK u Ky», 2002r.

4. O.C.I'adbpuensu, U.I".OctpoymoB. M3yuaem xumuro B 9 kiacce.

HMunaxktuueckue matepuansl. M.: «bBJIMK u K», 2000 r.



5.C.T. Carbanauna. Opranuzaius yueOHON NeATEIbHOCTH MPU U3YUCHUH

xuMuH. YuebHoe mocodue. Ya,1989r.

6. O.I'. Anexceena. CocraBieHne XUMHUCCKUX (POPMYJT U ypaBHCHHIMA
XUMUUYECKUX PEAKIIUHA MO HEOPTraHUUECKONW XUMUHU. YUeOHO-METOIUUECKOE
nocodue. Marautoropck, uzaarenbckuid neHtp MI'TY, 2000r. 7. 3.I". Anekceesa.
MHoroBapruaHTHBIC 3aJ]a4H 110 HEOPTAHUYECCKOW M OPTaHNYCCKOW XUMUH.
YueOHo-MeToaAnUeCKOe mocoOre. MarHuTOropck, u3aarenbckuit meHTp MI'TY

2000r.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
UHTEPHET

http://fgos74 ru - maOopMaHOHHO-KOHCYIbTalMOHHBIH nopTana OLITPO
http://ikt.ipk74.ru - IEHTP METOAMUCCKON 1 TEXHUUCCKON MOAACPIKKI BHEAPCHHS
UKT B nearenbHocTh OY 1 obecrieueHus 10CTyIa K 00pa3oBaTeIbHbIM yCIyraM
1 cepBrcam http://vvvvvv fipi.ru - deaepanbHbI HHCTUTYT IEAArOTHUSCKIX
u3MepeHnit wvvvv.ege.edu.ru - odpunmansueiiit mHGOpManmonHbIH optan EI'D
http://school-collection.edu.ru - equnas komnexiwmsa nuPPoOBEIX 00pa30BaATECTBHBIX

PECYPCOB:


http://fgos74.ru
http://ikt.ipk74.ru
http://vvvvvv.fipi.ru
http://school-coIlection.edu.ru

http://en.edu.ru - ectecTBeHHOHAYYHBIH 00Pa30BaTEIbHBIN ITOPTAT
http://www.openclass.ru - «OTKpPHITBIH KJIacc» CETEBBIC 00pa30BaTEIIbHBIC
coobmectBa http://www.researcher.ru — HMuaTepaer-nopran «MccnemoBareabekas

ACATCIIPHOCTh ITKOJIBEHHUKOB»

http://www .it-n.ru/ - ceTh TBOpUeCKUX yunTeler http://Iseptember.ru/-
n3aarenbeTBO «llepBoe cenTsaOps» http:// www .profile-edu.ru - caiit

pOoHUILHOTO 00yUCHHS

http://festival. Iseptember.ru/mathematics/ - negarorumueckmii popym: OecTrBanb

negarornueckux uae «OTKpPhITHIA YPOK»

http://www .prosv.ru - caiit usmarenbcTBa «lIpocsemenne» http:// www.vgf.ru/ -
caiit M3narennckoro nieaTpa « BEHTAHA-I'PA®» http://www.drofa.ru/ - cait
uznarenabcTBa «JJPOD Ay http://www.astrel-spb.ru/ - caliT m3marenscTBa

«Actpensy http://www.mnemozina.ru/ - caiit UOL[ «Muaemo3nHay

http://main-school.umk-garmoniya.ru/index.php - caiit M3gareiascTBo

«Accomumamusa XXI Bex»

http://pycckoe-cioBo.pd/ - caliT m3garenbcTBa Pycckoe ¢imoBo


http://en.edu.ru
http://www.openclass.ru
http://www.researcher.ru
http://www.it-n.ru/
http://lseptember.ru/-%d0%b8%d0%b7%d0%b4%d0%b0%d1%82%d0%b5%d0%bb%d1%8c%d1%81%d1%82%d0%b2%d0%be
http://lseptember.ru/-%d0%b8%d0%b7%d0%b4%d0%b0%d1%82%d0%b5%d0%bb%d1%8c%d1%81%d1%82%d0%b2%d0%be
http://www.profile-edu.ru
http://festival
http://www.prosv.ru
http://www.vgf.ru/
http://www.drofa.ru/
http://www.astrel-spb.ru/
http://www.mnemozina.ru/
http://main-school.umk-garmoniya.ru/index.php

http://uztest.ru u http://mathtest.ru - caliTel B moMoIs yunuteto (coaepxar 6azy

TECTOB)

http://vvwvv.chein.msu.su/rus/vveldept.htm! - caiiT xumuaeckoro ¢akynbTeTa

MI'VY r. Mocksa («Ixona FOHOrOo Xumukay)

http://www.chem.msu.su/rus/olimp/ - JlucTaHInoHHAsI HOATOTOBKA K

Bceepoccuiickoit omuMnuaae mKoJIbHUKOB IO XUMUHA

http://www .rosolymp.ru/ - OdunmansHaerii caliT Beepoccniickoi oTMMITAabL

IMKOJbHHUKOB

http://chemolymp.narod.ru/ - CaiiT npeAMEeTHOM OJTUMITHAIBI IT0 XUMHUH

Mmuoronpeametroi onmumnuaasl I'l I'Y «HOHbIe TamanThi»

http://olympiads.mccme.ru/turlom/ - Typaup umenu M. B. Jlomonocosa mist

OJIAPEHHBIX JECTEU

http://www.nanometer.ru/ - BcepocCuiiCknii HHTEJUICKTylTbHBIH (hOpyM -

OJIMMIIHAaAa 110 HAHOTCXHOJIOIHAM


http://uztest.ru
http://mathtest.ru
http://vvwvv.chein.msu.su/rus/vveldept.htm
http://www.chem.msu.su/rus/oIimp/
http://www.rosolymp.ru/
http://chemolymp.narod.ru/
http://oIympiads.mccme.ru/turlom/
http://www.nanometer.ru/

http://okrug.herzen.spb.ru/olimp-TBopueckue MaTeprabl i KOHKYPCHI

I'epuenosckoro yuusepcutera r. Cankr-IlerepOypr

http://www step-into-the-future.ru/ - Ilporpamma nis ogapenusix aereit «Illar B

Ooynayiee»

http://futuredyou.ru/ - HarmmonansHas oOpa3oBaTenibHas mporpaMma

«HTEmNeKTyanbHO-TBOpUECKHM ToTeHIMan Poccum»

http://www .bfnm.ru - Koakypc ucciaemoBareabCckux padoT IIKOJIFHHKOB,
npoBostiics bnarorsoputensapiMm Goraom Hacaeaus J[. . Menneneesa (T.
Mocksa) http://www.eco-konkurs.ru - Konkype uccienosarenbckux padoT

MKOJBHUKOB «HCTpyMenTanpHbie nccaeaopanus» (r. Cankr-IletepOypr)

http://vernadsky.info/ - Beepoccuiicknii KOHKYPC FOHOITICCKHX

uccnenoBarenbckux padot um. B. 1. Bepnanckoro.

DNEeKTPOHHbIC U3/IaHUsA 00pa3oBaTeIbHOrO Ha3HaueHusA. B mocobuu
paccMaTpPHUBAIOTCS BO3MOYKHOCTH IIPUMEHEHH S HH(POPMAITHOHHO-
oOpa3oBareabHBIX pecypcoB HTEpHET B yueOHOM mporiecce. Jlanbr

pexoMmeHaaruu no padore ¢ UHTepHeT u 0osbiias moa00pKa aipecoB CalTOB C


http://okrug.herzen.spb.ru/olimp-TBop4ecKHe
http://www.step-into-the-future.ru/
http://future4you.ru/
http://www.bfnm.ru
http://www.eco-konkurs.ru
http://vernadsky.info/

KpaTKUM OMUCAHWEM cojAep KaHus: 47CaliTOB YUUTETIO XUMUH, 21 caidT
YUHTEJTIO, MPETIOMAIONIEMY XUMHIO Ha TPO(PUIIEHOM YPOBHE, 7 CAaliTOB YUUTEIIAM,
pa3padaThIBAOIINM 3IEKTUBHBIE KYPChI, 3 caiiTa [jis MOArOTOBKH IIKOJIBHUKOB K

EI'3, 5 caiiToB mj1s MOATOTOBKH IIKOJIBHUKOB K OJIMMITHAIAM.
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