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HOACHUTEJIbHAA 3AIIMCKA

INporpamma 1Mo XMMHHM HAa YPOBHE OCHOBHOIO OOIIErO OOpa3oBaHHUs COCTABICHA HA OCHOBC
TpeOOBaHMII K PE3yIbTaTaM OCBOCHHS OCHOBHOH OOpa3oBATEIbHOH NPOrpaMMbl OCHOBHOI'O OOIIETO
obpasosanus, npeacrasacHHbx B ®I'OC 000, a Taxke Ha ocHOBE (peacpanbHOi padouei mporpaMMel
BOCITUTAHUA U C YYETOM KOHLICTILIMH MPCMoJaBaHus yIcOHOro mpeamera «XuMus» B 00pa30BaTCIbHBIX
opraauzamusax Poccuiickoit @egepanmm.

Iporpamma mo xumuu JaT TPEACTABACHUE O LEINX, OOIICH CTpaTeruu OOYUCHUS, BOCITUTAHUS U
Pa3BUTHsI OOYHYAIOIMUXCS CPEACTBAMU YUCOHOTO MPEAMETa, YCTAHABIMBACT O0S3aTCIBHOC MPEAMETHOC
COACPKAHUE, MPECAYCMATPHBACT PACIIPEACICHUE €ro MO KJIAccaM M CTPYKTYPHPOBAHHE IO pasieiaM U
TCMaM IporpamMmbl TIO0 XHMHUH, OIPCACTACT KOIUUCCTBCHHBIC MW KAYUYCCTBCHHBIC XAPaKTCPUCTUKU
COACPXKAHUA, PCKOMCHAYCMYIO MOC/ICAOBATC/IbHOCTE HU3YUCHHUA XUMHUU C y‘IéTOM MCKIIPCAMCTHBIX H
BHYTPHIIPCAMCTHBIX CBS3CH, JIOTHMKH Y9IeOHOTO TIPOIECCca, BO3PACTHBIX OCOOCHHOCTECH OOYHUAFOIMMXCS,
OIPEACISICT BO3MOXKHOCTH TMPEAMETA TSl peanu3anus TpeOOBAHHH K PE3yabTaTaM OCBOCHHS OCHOBHOMW
00pa30BaTeAbHON MPOrpaMMbl HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHus, a TAKKe TpeOOBAHUH K
pe3vibTaTtaM OOYYCHHS XHMHH Ha VPOBHC ILICICH W3YUYCHHS NPCAMETa W OCHOBHBIX BHIOB V4COHO-
MO3HABATCIBHON ACATEIBHOCTH OOYUAIOLICrOCs 110 OCBOCHHIO YICOHOTO COACPIKAHMSI.

3HaHUEC XHMHH CIY)KUT OCHOBOH 1 (OPMUPOBAHHS MHPOBO33PEHUS OOVYAOIIEroCs, €ro
MPCACTABICHUH O MaTCpHaNTbHOM EIWHCTBE MHPA, BKHYIO PONb HUIparoT (GopMHUpYEMBIC XHMHCH
MPEACTABICHHUS O B3aUMOMNPEBPALICHHUIX SHEPTHH U 00 3BOJIIOLIMU BELICCTB B MPUPOIE, O MYTAX PELICHUS
r00AIBHBIX MPOOIEM YCTOMYHMBOTO Pa3BUTHS UCIOBCUCCTBA — CHIPBCBOM, SHCPTETHUCCKOH, MHUINEBOU U
JKOJIOTMUYCCKON OE30MACHOCTH, MPOOIEM 3APABOOXPAHCHHSL.

HzyucHne xumun:

CrocoOCTBYET peanu3alii BO3MOXKHOCTCH Ui CaMOPa3BUTHS U (DOPMHPOBAHUS KYJIBTYPHI
JAUYHOCTH, ¢€ 001IeH U ()YHKIIHOHATBHOW MPAMOTHOCTH;

BHOCHT BKJIagd B (I)OpMI/IpOBaHI/Ie MBIIJICHUA U TBOPUCCKUX CIIOCOOHOCTEH o6yqafomnxc;1, HAaBBIKOB
UX CaMOCTOSTCIBHOM y‘I€6HOI\/'I ACATCIIBHOCTH, DJSKCICPUMCHTAJIBHBIX W HCCICAOBATCIBCKUX YMCHHﬁ,
H€O6XO,Z[I/IMLIX KakK B HOBCG,Z[HGBHOI\/'I JKHU3HH, TaK U B HpO(bGCCI/IOHaJ'IbHOI\/'I ACATCIIBHOCTH,

3HAKOMHT CO cnenu(UKOW HAyYHOrO MBILUICHHS, 3aKTaIbIBACT OCHOBBI LIETOCTHOIO B3rJIIJa HA
€IUHCTBO HOPUPOABL u UENOBEKa, SIBIISIETCS OTBETCTBEHHBIM 3TanoM
B (hOPMHUPOBAHUH CCTECCTBCHHO-HAYYHOU IPAMOTHOCTH OOVUAIOIINXCS,

cnocobcTBYET (GOPMUPOBAHHUEO LICHHOCTHOTO OTHOLICHHS K CCTCCTBCHHO-HAYUHBIM 3HAHHUSAM, K
MPHPOAE, K YSTOBEKY, BHOCUT CBOH BKJIAJ B 3KOIOTHYCCKOC O0OPA30BAHHUC 00YIAIOMIHNXCS.

JanHrlc HanpaBneHUs B OOYUCHHH XUMHH OOCCIICUMBAIOTCA crienn(ukoi coaepskanus yaeOHOro
MPEAMETA, KOTOPBIH SBIETCS MEAAOTHYCCKU aJANTHPOBAHHBIM OTPaXKCHHEM 0a30BOH HAYKHM XHMHH HA
OIPEACIIEHHOM STaIle €€ PA3BUTHS.

Kypc xummmmHa ypoBHE OCHOBHOrO 00ImEro oOpasoBaHWS OPHUEHTHPOBAH HA OCBOCHHE
OOYYAFOIUMHCSI CHUCTEMBI TICPBOHAYATIBHBIX TOHATHH XHUMHH, OCHOB HCOPTaHUYCCKOH XHMHH H
HEKOTOPBIX OTAENBHBIX 3HAYUMBIX ITOHATHH OPTaHUIECKON XUMHIH.

Ctpykrypa coaep kaHus MPOrpaMMBl MO XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0AA K
e¢ mayuenunto. ConeprkaHue CKIAABIBACTCS U3 CUCTEMBI MOHATHH O XUMHUYCCKOM 3IEMEHTC U BEIIECTBE H
CHUCTEMBI MTOHATHH 0 XuMHuUecKkol peakunn. O6¢ 3TH CHCTEMBI CTPYKTYPHO OPraHHU30BAHBI IO MPUHLIUITY
MOC/IEA0BATENBHOIO PA3BUTHSL 3HAHUI HA OCHOBE TCOPETHUECKUX NMPEACTABICHUNA PA3HOTO YPOBHSL:



— aTOMHO-MOJICKY/ISIPHOTO VUCHHUS KAK OCHOBBI BCEI'O €CTCCTBOZHAHUS,
— Iepuoamucckoro 3axona 1. . MerneneeBa kak OCHOBHOTO 3aKOHA XUMUH,
— YUCHUA O CTPOCHUU aTOMa U XUMUYCCKOU CBJ3H,

— MPESACTABJICHUN 00 3JICKTPOIUTHYICCKON AUCCOLUALINN BEIECTB B PACTBOPAX.

Teopernueckue 3HAHNA PacCMATPHUBAIOTCA HA OCHOBE dMITMPHYUCCKH MOTYIEHHBIX M OCMBICIICHHBIX
(hakTOB, PA3BHBAIOTCS MOCICAOBATEIBLHO OT OJHOTO YPOBHS K APYTOMY, BBITOIH GYHKIMN OOBSICHEHUS
U MPOTHO3UPOBAHUSL CBOMCTB, CTPOCHHSI U BO3MOXKHOCTEH MPAKTHYECKOrO MPUMEHEHUS U MOMYyYEHUS
HU3y4acMbIX BELIECTB.

OcBoeHHE MporpaMMbl N0 XHUMHH CHOCOOCTBYET (POPMHPOBAHHUIO MPCACTABICHHUS O XUMHUCCKOH
COCTABJISIOLIEH HAYIHOM KapTUHBI MHUPA B JIOTUKE €€ CHUCTEMHOM MPUPOIBI, LIEHHOCTHOI'O OTHOLIEHUS K
Hay‘IHOMy 3HAHUK) U MCTOAAM ITIO3HAHUS B HaYKe. I/IsyquHe XUMHUHU HpOI/ICXO,Z[I/IT C HpI/IBHC‘IeHI/IeM
3HAHUH M3 paHee U3YUCHHBIX yucOHBIX mpeameTon: «Okpyxkaromuit mupy, «buonorusa. 5—7 kaacce» u
«®uznka. 7 kaacey.

Ilpu wusyueHUH XUMUH TPOUCXOAUT (HOPMHUPOBAHUEC 3HAHUM OCHOB XHMHUYCCKOW HAYKH Kak
001aCTH COBPEMEHHOTO CCTCCTBOZHAHUS, MPAKTHUYCCKON ACATCIBHOCTH YEIOBEKA M KAaK OJHOrO W3
KOMIIOHCHTOB MHPOBOH KyJIbTYPHL. 3agada y4eOHOrO MPEIMETa COCTOUT B (hOPMHUPOBAHHH CHCTECMBI
XUMUYCCKUX 3HAHHM — BAXKHCHIIMX (HAKTOB, TMOHITHH, 3aKOHOB U TCOPCTHUUYCCKUX TMOIOKCHHH,
JOCTYIHBIX OOOOIICHHH MHPOBO33PCHUCCKOrO Xapakrepa, s3blKa HAYKH, B MPHOOIICHUHM K HAYYHBIM
METOJAM TO3HAHUS MPU HM3YUCHHH BCLICCTB W XHMHUCCKUX DPEAKIMH, B (OPMHUPOBAHUH U PA3BUTHH
MO3HABATEIBPHBIX YMCHUN M UX MPUMCHCHHUHU B yUCOHO-MO3HABATEIPHON U YUCOHO-HUCCICA0BATEIBCKON
JCSTCIBHOCTH, OCBOCHUU MPABU/I OS30MACHOTO 00paIlCHUS ¢ BEIECTBAMHE B MOBCCAHCBHOM KU3HH,

[Tpu m3yyeHUH XUMHH HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHHs BAKHOC 3HAYCHUE MPHOOPETH
TaKHe HEIN, KaK:

— GOpMHUPOBAHHE HHTCUICKTYAAbHO PA3BUTOM JHUYHOCTH, TOTOBOM K CaMOOOpPa30BAHUIO,
COTPYAHUYUCCTBY, CAMOCTOSTCIBHOMY MPHHITHIO PELICHUM, CIIOCOOHOW aJamTHpOBATBCS K OBICTPO
MEHSIOLIUMCH YCIOBUSM KU3HU,

—HAMpPaBICHHOCTh  OOYYCHHS  HA  CHCTEMATHYCCKOC  MPHOOLICHHE  OOYYAIOIUXCA K
CaMOCTOATCTBHON TMO3HABATCIBHOW JCATCIPHOCTH, HAVYHBIM MCTOJAAM TO3HAHUS, (OPMHUPYIOLIHM
MOTHBALMIO U PA3BUTHE CIOCOOHOCTEH K XUMUH;

—obecricueHUE  VCIOBUH,  CMOCOOCTBVIOIIMX — MPHOOPETCHHEO — OOVYAIOIIMMHUCS — OIBITA
pazHOOOpa3HOUW JCATENbHOCTH, TMO3HAHUS W CAMOIIO3HAHMS, KITIOYCBBIX HABBIKOB  (KIHOUCBBIX
KOMITCTCHLIUH ), HIMCIOIINX YHUBCPCAIBHOC 3HAUCHHUE AT PA3NHMYHBIX BUAOB JCATCIBHOCTH,

— opmuposanne obmel (YHKIHOHANBHOW W €CTECTBCHHO-HAYYHOH TPAMOTHOCTH, B TOM YHCIC
VMCHHUH OOBACHAITh U OLICHUBATH SIBICHHS OKPYKAIOIICTO MHPA, UCIIOIb3Ys 3HAHHUS U OIBIT, IONYUCHHBIC
MPH M3YYCHUHM XHUMHH, NPUMEHATh WX NPH PCLICHHH TMPOOIEM B TOBCCAHCBHOW JKU3HU U TPYIOBOH
JCATEIBHOCTH;

—dopmupoBanre y OOYYAOIUXCS T'YMAHUCTHUYCCKUX OTHOLICHUH, TIOHHUMAHHS LCHHOCTH
XUMHYCCKUX 3HAHUH TS BHIPAOOTKH 3KOIOTHUCCKH LENECOOOPa3HOro MOBEACHUS B OBITY U TPYIOBOH
JEATEIbHOCTH B LIETSIX COXPAHEHUS CBOETO 3[0POBbsl U OKPY>KAKOIIEH NPUPOIHOU CPEIBL;

— Pa3BUTHC MOTHBALUH K OOVUCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO U CAMOBOCIHTAHUIO Ha
OCHOBC VCBOCHHS OOIICUCIOBCUCCKUX LICHHOCTCH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpoduias u
HANPAaBICHHOCTH JAATbHCHIIETO O0YICHUSI.



OOmmiee YMCIO YacOB, OTBCASHHBIX [T HM3YUCHHS XWMHM HA YPOBHEC OCHOBHOTO OOIIETO
obpasoBanust, coctasasier 136 yacos: B 8 knacce — 68 wacos (2 yaca B HeAeM0), B 9 knacce — 68 yacos (2
yaca B HCACIIO).

COJAEP/KAHUE OBYUYEHUA

8 KJIACC

HepBOHa'-la.]'lebIe XHMHYCCKHE MOHATHS

IMpecamer xuvun. Pore XuMuM B JKU3HH UCIOBCKA. XHMHSI B CHCTEME HayK. Tera W BemmecTsa.
dusnueckue CBOHCTBA BCIIECTB. ArperaTHOS COCTOSHUEC BewmlecTB. llOHsTHE O METOgaX MO3HAHHS B
xumun. Yucreie Bemectsa u cMecH. Crioco0bl pa3acieHUs CMECCH.

ATOMBI M MONCKYIBl. XUMHUYCCKUEC BMEeMEHTH. CHMBOIBI XUMHMYCCKUX 31I¢MEHTOB. [IpocThic u
CIJIOKHBIE BEMIECTBA. ATOMHO-MOIEKYIISIPHOE YUCHUE.

Xumnueckas (opmyna. BancHTHOCT aTOMOB XHMHUYCCKHX 3ICMCHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTs. OTHocuTenbHas aromHas Macca. OTHocuTenpHAs MOJEKyIIpHAs Macca. Maccosas
JOJIL XUMHUYECKOTO 3JIEMEHTA B COCAUHEHUU.

Kommuecteo Bemectea. Momb. Momsapuas macca. B3ammocBI3p KOMHUECTBA, MACCHl M YHCIA
CTPYKTYPHBIX CAMHUL BeriecTsa. Pacuérel mo GopMynaM XHMHUCCKHX COCTUHCHUH.

q)I/ISI/I‘{CCKI/Ie U XUMHUYCCKUC ABJICHU. XI/IMI/I‘ICCKa}I pCaKHI/IH u cé HpI/ISHaKI/I. 3aKOH COXpaHCHI/IH
MacChl BEINCCTB. XUMUYCCKHE ypaBHeHus. Kiaccuukamuys XUMHYCCKHX PEaKui (COCAUHCHUSI,
Pa3IOKCHUS, 3AMCIICHHUSI, OOMCHA).

Xumuueckulii IKCnepumennt.

3HAKOMCTBO € XHMHUYCCKOU MOCYA0U, MpaBuiIaMu padoTel B 1abopaTopuu v npuéMamMu oOpalueHus
¢ nmabopatopHbiM  O0OpPYAOBAHMEM, HW3YUCHHEC W ONUCAHHC (DU3HUCCKUX CBOWCTB  0Opa3IoB
HCOPTaHUYCCKUX BCIISCTB, HAOMOACHUC (u3nucckuX (MJIABJICHHUE BOCKA, TASHHUEC JIbAA, PACTHPAHHUC
caxapa B CTYIIKC, KUTICHUC U KOHACHCAIIUA BO,Z[LI) U XUMHUYCCKHUX (I‘OpCHI/IC CBCYHU, MPOKAJINBAHUC MC,Z[HOI\/'I
MPOBOJIOKH, B3AMMOJCHCTBHEC MEIa € KHUCJIOTOM) SBICHWIH, HAOMIOACHWC M OIMMCAHWC TPHU3HAKOB
MPOTCKAHHUS XUMHUCCKUX Peakiuil (Pa3nokeHHe caxapa, B3AUMOICHCTBHAC CCPHON KHUCIOTH € XJIOPHIOM
Oapust, pasnokeHue ruapokcunga meau (1) mpu HarpeBaHuM, B3aUMOACHCTBHE JKEIE3a C PACTBOPOM COTH
meau (1), uzyueHue crmocobOB pa3aeaCHHs CMECCH: ¢ TIOMOIIbIO MArHUTA, (UIBTPOBAHUE, BHITAPHUBAHHUE,
JUCTHJLTAIMS, XpoMaTtorpadus, TPOBCACHUE OYHCTKH TMOBAPCHHOM CONM, HAOIIOMCHUC W OIMHCAHHUC
PE3VIIBTATOB TIPOBEACHHUS OTIBITA, WUTFOCTPHUPYIOMETO 3aKOH COXPAHCHHS MACChl, CO3MaHHMC MOICICH
MOJICKY (IIAPOCTCPIKHEBBIX).

Basxkwueiiiue NpeacTaBUTEC/IH HEOPraHHYCCKHUX BCIICCTB

Boszayx — cmeck razos. Cocras Bozayxa. Kucaopoa — anemeHT u npoctoe Beiectso. HaxoxkneHue
KHCI0POJa B MPHUPOL, GHU3HUCCKUEC U XUMHUCCKUE CBOMCTBA (peakiuu roperus). Oxcumst. [Ipumenenue



kucnoposa. CrocoObl MOMy4YEHHs KUCIOpoJa B nabopaTopuyd W NPOMBILUICHHOCTH. Kpyrosopor
kuciopoza B npupone. O30H — annorponHas MogudHUKALHS KHCIOPOIA.

Tennosoli  3GQeKT XUMHUYCCKOH  PEAKLUH, TCPMOXHMHUYCCKUC VPAaBHCHHSA, JK30- U
SHIAOTCPMUUICCKUC PCAKIUU. TOHHI/IBO: yrojb U MCTAH. 3aI‘p$I3HCHI/IC BO3AYyXa, YCWJICHHUC TTAPHUKOBOI'O
3(hdekra, paspymeHHEe 030HOBOTO CIIOSI.

Bonmopon — saement m mpocroe Bemectso. Haxokaenue Bomopoma B mpupoie, (Qu3HUccKUe H
XHMHYECKUE CBOMCTBA, MPUMEHEHHE, cIocoObl mony4ueHus. Kucmoter u comu.

Mounsipabiii 00bEM ra3oB. PacuéTel M0 XUMHYCCKUM YPABHCHUSIM.

®dusznueckne cBoicTBa BoAbl. Boma xak pacteopurens. PactBoper. HackineHHBIE N HEHACHIIICHHBIE
pacTBOpbl. PacTBOPMMOCTE BCIICCTB B BOAC. MaccoBas AOMS BEIIECTBA B PACTBOPE. XHUMHUCCKHC
cotictea Boabl. OcHoBanus. Ponb pacTBOpoB B MpUpoAEc M B KU3HH 4eioBeka. KpyroBopor BoIwl B
MPHUPOAE. 3arps3HEHUE MPUPOAHBIX BoA. OXpaHa v OYHCTKA IPUPOIHBIX BOJ.

Krnaccubukanuss  weopranmueckux  coeaunenuit.  Oxcumpl.  Krnaccudukammst — OKCHIOB:
coacoOpasyroiue (OCHOBHBIC, KHCIOTHBIC, am(pOoTepHbIC) u HeconeodOpasyroiue. HomeHnknarypa
okcHI0B. DU3MUICCKIEC U XUMHUCCKUS CBOUCTBA OKCHIOB. [loMyucHNEe OKCHIOB.

OcnoBanus. Knaccuuranyst oCHOBaHHIN: IEIOUYH U HEPACTBOPUMBIC ocHOBaHus. HomeHkaaTypa
ocHOBaHUH. OU3MYCCKUC M XUMHUUICCKUEC CBOMCTBA OCHOBAHUH. [lomyucHIEC OCHOBAHUH.

Kucnore. Knaccuduxarus kucnor. Homenkaarypa kucior. U3nUecKHe U XUMHUICCKUE CBOHCTBA
kuciot. Pag aktusaocTr MetaruioB H. H. bekerosa. [omyucHue kucmor.

Comu. Homenknarypa coseit. @u3nieckne 1 XUMUISCKHUE CBONUCTBA cojich. [lonyueHue comei.
I'eneTrucckast CBA3b MCKAY KIacCaMU HCOPTaHUYCCKUX COG,Z[HHGHHﬁ.
Xumuyeckuii Ixcnepumenm:

KQUeCTBCHHOC OIPCACACHUE COACPIKAHUS KHUCIOPOJAa B BO3AYXE, MOAYUCHHE, COOHMpaHWHE,
PACMO3HABAHUEC W U3YUCHHUE CBOWCTB KUCIOPOAA, HAOMIOACHHE B3AUMOACHCTBHS BEIICCTB C KHCIOPOIOM
W YCIIOBHS BOSHUKHOBCHUS M TIPCKPAIICHUS TOPCHUS (ITOKapa), O3HAKOMJICHHE ¢ 0OpasiamMu OKCHIOB W
OMHMCAHUE WX CBOWCTB, MONYYCHHE, COOMPAHHUC, PACMO3HABAHME W H3YUCHHE CBOHCTB BOAOPOAA
(ropenue), BzaumogeiictBue Bogopoma ¢ okcumom meam  (II)  (BO3MOXKHO — HCHOIB30BAHHE
BH/ICOMATCPHUAIOB), HAOTIOACHUE 00OPA3IOB BEIECTB KOJUYCCTBOM | MOJb, HCCICI0BAHUE OCOOCHHOCTEH
PACTBOPCHUSL BCIISCTB C Pa3IHYHON PACTBOPUMOCTHIO, MPUTOTOBJACHHE PACTBOPOB C OMPCACIEHHOM
MaCCOBOU J0JICH PaCTBOPEHHOTO BEUIECTBA, B3AUMO/CHCTBHIE BOABI ¢ META/IAMU (HATPUEM U KAJIbIIHCM )
(BO3MOKHO HCMOMB30BAHUE BUIACOMATCPHUANIOB), KCCICAOBAHUE OOpPA3LOB HCOPTaHUYCCKUX BEIISCTB
Pa3IUIHBIX KJIACCOB, Ha6J'IIO,Z[eHI/IC HU3MCHCHUA OKPACKHU MHAUKATOPOB B PACTBOPAX KHUCJIOT U L[[CHO‘{eﬁ,
u3yueHue B3ammopaeicTeus okcuga meau (1) ¢ pacTBOpoM CepHOM KHUCTOTBI, KHCAOT ¢ METAUIAMH,
pCaKHI/II\/'I HCﬁTpaHHSaHHH, MOIYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHUC OAHOI'O MCTAJLIa APYTI'UM
M3 PacTBOpa COIH, PCINICHHUE SKCIICPUMCHTATBHBIX 3a7a4 10 Teme «BakHel e knacchl HCOPTaHUICCKUX
COEUHEHUMY.

Iepuoguuecknii 3axkon u Ilepuoanmyeckass cucrema xumudeckux jsnaementos /[l .
Menpgeneesa. CrpoenHe aromMoB. XuMHYecKas CBs13b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHBIE
peakuuu

Ileperic mombiTkM KaacCHPUKALMKE XUMHUYCCKUX 31eMEHTOB. [loHsTHE O Tpymmax CXOIHBIX
37CMCHTOB (INCMOYHBIC W MICTOYHO3CMEBHBIC META/TbI, TAJOTCHBI, HWHCPTHBIC Ta3bl). DICMCHTBHI,
KOTOPBIC 00pa3yioT aM(OTECPHBIC OKCHUIBI U THAPOKCHIBI.



IMepnomgmuecknii 3axkoH. Ilepuoandeckas cucrema xumudecknx simementos M. U Mengeneesa.
Koporkonepuoanas u amuanonepuogHas popmsl Tlepromuyueckolt cHCTEMbl XUMHYECKUX 3IeMEHTOB /1.
H. Merpeneesa. [leproasr n rpymmer. Ou3nueckuii CMBICT TIOPSAKOBOTO HOMEpA, HOMEPOB NEpPHOAA U
TPYIIIEL 3ICMCHTA.

Crtpoenue aromoB. CocraB aromubix saep. Mzorombl. Onextponbl. CTPOCHHE 3IICKTPOHHBIX
obomouek atomMoB mepBeix 20 xumuueckux daemeHToB [lepuoguueckoit cucremer Jl. M. Menneneesa.
XapakTepucTHKa XHUMHUYCCKOrO 3JCMEHTA 1Mo ero mnojokeHuto B Ilepuomuueckoit cucreme [l
N. Menpeneesa.

3aKOHOMEPHOCTH W3MCHCHHS PagUyca AaTOMOB XHMHUYCCKHX OJCMCHTOB, MCTATHYCCKUX U
HEMETAUTHUECKUX CBOMCTB MO IPyInaM U NEPHOJAM.

3uaucnue [lepuomuueckoro 3akoHa u [lepuoauueckoll CHCTEMBI XUMHUYECKHX 3JCMCHTOB AT
passutng Hayku U npaktukd. J{. . Mennenees — ya&HBIN U rpakJaHUH.

Xumvuueckast ¢Bsa3b. KoBancHTHas (MOMSIpHAS U HEMOMSPHAS) CBsI3b. ICKTPOOTPULIATSIEHOCTD
XUMUYCCKUX 371eMEHTOB. MIoHHAsI CBSI3b.

Crenenp okucicHus. OKHCIMTECIBHO-BOCCTAHOBHUTCIIBHEIC pCaKkmu. HpOLIGCCbI OKHCJICHUA H
BoccTaHoBIcHUA. OKUCIUTEIN H BOCCTAHOBUTEIH.

Xumuueckuii sxcnepumenm:

H3yUCHHE 00pa3loB BCLICCTB METANIOB M HEMCTAIUIOB, B3aUMOACHCTBHC THAPOKCHIA LIUHKA C
pacTBOpaMH KHCIOT U INEIOYEH, MPOBEACHHUE OMBITOB, WILIIOCTPUPYIOUIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBHUTECIBHBIX PEAKLMH (TOPCHHE, PCAKLIUH PA3NOKECHUS, COCIUHCHHS).

Mesicnpeomemmusie ceasu

Peanmzammsa MeXTpeaMETHBIX CBA3CH NPH M3YUEHHH XMMHH B 8 KIIacce OCYINECTBIAETCS HUepe3
HCTONB30BAHUE KaK OOLIMX CCTCCTBCHHO-HAYYHBIX MOHATHH, TAK H MOHATHH, SBJISIOMINXCI CHCTCMHBIMH
JUIS1 OTACIBHBIX MPEAMETOB €CTECTBECHHO-HAYUHOr O LIUKJIA.

OO01He eCTECTBCHHO-HAYYHBIC TOHITHS, HAYYHBIN (DAKT, TUITOTE3a, TCOPHSI, 3aKOH, aHAJTU3, CHHTE3,
KJIacCU(UKALUS, MCPHOAUIHOCTh, HAOMIOACHHUE, DKCIICPUMCHT, MOACIUPOBAHUEC, M3MCPECHUE, MOJACb,
SIBIICHUC.

dusnka: MaTCPU, aTOM, SICKTPOH, MPOTOH, HCUTPOH, WOH, HYKINI, U30TOMNB, PATHOAKTUBHOCTE,
MOJICKYJIA, DJICKTPHUCCKUH 3apsii, BEIISCTBO, TEI0, 00BEM, arperaTHOS COCTOSHHUE BEINCCTBA, Tras,
(PM3UUCCKUE BETHUYHHBL, CTUHHULIBI U3MEPCHUS, KOCMOC, TIAHEThI, 3BE31b1, COTHIIE.

Bbuonorus: porocunres, apixanue, ouochepa.

I'corpadus: arvochepa, ruapocdepa, MHHEPATbI, TOPHBIC MOPOABI, TMOJC3HBIC HCKOMACMBIC,
TOIUIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BeIIIeCTBO H XHMHYECKAadA peakuust



ITepnogmuecknit 3axkoH. Ilepmoantdeckas cucrema xumuueckux amementoB JI. M. Mergeneesna.
CtpocHue aToMOB. 3aKOHOMEPHOCTH B HM3MCHEHHH CBOWMCTB XHUMHUYECKHX JJICMCHTOB IEPBBIX TPEX
MEPUOJOB, KAaTWd, KadbLMd M WX COCIAHCHHUH B COOTBETCTBHH C TMOJOKCHHEM 3JICMCHTOB B
[epuoauueckoli cucTeME H CTPOCHHEM UX aTOMOB.

CTpocHHE BCIIECTBA. BUABI XUMHYCCKOW CBSI3U. THIBI KPUCTALTHUCCKUX PEIIETOK, 3aBUCHMOCTh
CBOWCTB BELIECTBA OT TUINA KPUCTATIMUECKON PEIIETKH U BUAQ XUMHUYECKOHN CBSI3U.

KJ'IaCCI/I(bI/IKaLII/IH U HOMCHKIATypa HCOPraHUYCCKUX BCINCCTB. XUMHYCCKUC CBOMCTBA BCIICCTB,
OTHOCAIMUXCA K PasiIuIHbIM KiaaccamM HCOPTraHUICCKUX COG,Z[I/IHCHI/II\/'I, TCHCTHYCCKAA CBs3b
HCOPraHNYCCKUX BCHICCTB.

Knaccupukanusa XUMHYCCKHUX peakiuid MO Pas3MUYHBIM MpH3HAKAM (MO0 YUCIY H COCTaBY
VUACTBYIOIIUX B PEAKLHMH BELIECTB, MO TEIIOBOMY 3(@dekTy, MO HM3MCHCHHIO CTCMCHEH OKUCICHHS
XHMHYCCKUX 3JCMCHTOB, MO OOPAaTHMOCTH, MO VYACTHUIO KaTamu3aTropa). JK30- U 3HAOTCPMUUCCKUE
peakLuy, TCPMOXUMHUYECCKUEC YPABHEHUS.

[lonsatne o ckopoctn xummdeckor peakuuu. [lonstne o6 oOpaTuMbBIX H  HEOOpPATHMBIX
XHMHYCCKUX peakuusax. [IOHATHE O TOMOTrCHHBIX M TETCPOrCHHBIX peakuusax. lloHsatme o karamuse.
[lonatne o xumuueckoM paBHOBeCHH. (DakTOpbI, BIMMIOIIME HA CKOPOCTh XHMHYCCKOW PEAKLIUU H
MOJIOKCHUE XUMHUICCKOTO PABHOBCCHSL.

OKUCTUTENBHO-BOCCTAHOBUTEIBHBIC — PCAKIUH,  OJICKTPOHHBIM  OalaHC  OKHCIHUTCIBHO-
BOCCTAHOBHUTEIBHOU peakii. COCTaBACHHUE YPAaBHCHUH OKHCIUTEIbHO-BOCCTAHOBUTCIBHBIX PEAKIHN C
WCTIONB30BAHUEM METOA JICKTPOHHOTrO HanaHca.

Teopus SMCKTPOTUTHICCKON TUCCOMAIINN. DIICKTPOIUTH M HEAICKTPOIUTE. KaTHOHBI, aHHOHBI.
MexaHu3M THCCOTMAITAY BEINECTB ¢ PA3MUYHBIMUA BHAAMH XUMHUCCKON CBs3u. CTENECHb THUCCOTMAITHH,
CuibHBIC U C1a0BIC DICKTPOIHTHI,

Peakimn moHHOro oOMeHa. YCIOBHS NPOTCKAHHS peakuui HOHHOrO OOMEHA, TONHBIC H
COKpaIUCHHBIC HOHHBIC VpaBHCHHS peakuui. CBoWCTBA KHCIOT, OCHOBAaHHH W CONCH B CBCTC
MPEACTABICHUN 00 3ICKTPOMUTUYCCKON auccoumanuu. KadectBeHubie peakuuu Ha nonbl. [loHsTHE 0
TUAPOIN3E CONEH.

Xumuueckulii IKcnepumenn.

O3HAKOMITCHHE € MOJCTAMH KPUCTATMUCCKAX PEIIETOK HCOPTAHHUCCKUX BCIICCTB — MCTAJUIOB U
HeMmeTamioB (rpaduTta U anMasa), CIOKHBIX BEHICCTB (XJIOPHAA HATPHSI), HUCCIACIOBAHUC 3aBUCHMOCTH
CKOPOCTH  XHMHYECKOW  PEAKIMH  OT  BO3ACHCTBUSL  PA3IHUHBIX  (DAKTOPOB,  HCCICIOBAHHC
3MCKTPONPOBOTHOCTH PACTBOPOB BCINECTB, MPOLIECCA AWCCOLMALIMM KHCIOT, LICTOYCH M CONCH
(BO3MOYKHO HCIIOMB30BAHUC BHACO MATCPHANIOB), TIPOBCACHHUC OIBITOB, WJLTIOCTPUPYIONIUX TMPH3HAKH
MPOTCKAHUSI PEAKIU MOHHOTO OOMeHa (0Opa30BaHUE OCAJKA, BBIACICHUE rasza, 0Opa30BaHHUE BOJbI),
OIMBITOB, UWJITHCTPUPYIOIIUX TPUMCPBI OKUCIUTC/IPHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (I‘OpeHI/IC, peakuuun
PasIOKCHHS, COCAMHCHUS), PACIO3HABAHUC HCOPTAaHHUCCKUX BCINECTB C TIOMOIIMBIO KAUYCCTBEHHBIX
pCaKHI/II\/'I Ha MOHBIL, PCIICHUC SKCIICPUMCHTAIBHBIX 3a4at.

Hemerasibl H Hx COCAHHCHUSA

OOmas xapakrtepuctuka ranoreHoB. OCOOCHHOCTH CTPOCHHS ATOMOB, XapaKTCPHBIC CTCICHH
okucnenust. CtpoeHre U PU3NUCCKUE CBOWCTBA MPOCTHIX BEUICCTB — raJIONCHOB. XUMHUYCCKHE CBOHCTBA
Ha IpHMepe XJIopa (B3aMMOJCHCTBHE ¢ META/UIAaMH, HEMeTaIaMH, Ineaouamu). Xnoposogopod. ComsHas
KHCJIOTa, XHMMHYCCKHE CBOMCTBA, MOIydYCHHE, NpHMeHeHue. JIeHCTBHE Xjopa M XJIOPOBOAOpOJA HA
OpraHus3M 4C/I0BCKa. Baxueimme XJIOPUABI U UX HAXOXKACHUC B IIPUPOIC.



OOmas xapaxtepuctaka 3neMeHTOB VIA-rpymmer. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTCPHBIC
crerieHH okucneHus. CtpocHue W (QU3MYCCKUE CBOWCTBA MPOCTHIX BELICCTB — KHCIOPOJA W CEPBL.
Anmorponabie  Moau(UKAIIMM KHCIOPOAA U CEPhl. XUMHUCCKHE CcBoicTBa cepol. CepoBoaopo,
cTpocHHE, (HU3UYCCKHE M XHMHUCCKHE cBOMcTBA. OKCHABI CEPBl KaK NPCACTABUTEIH KHCIOTHBIX
okcuaoB. CepHas kucnota, (PU3MUCCKHEC W XUMHUCCKHC CBOMCTBA (OOLIHE KaK MPEACTABUTCTI Kiacca
KHCTOT M cnenu(puueckue). XUMHUYCCKAE PCAKLUHU, JICKAIUC B OCHOBE MNPOMBILNIICHHOrO CIOcoda
MoayueHUsl cepHor kucaoTel. [lpumenenue cepHoil kucnorel. Comu CEpHOH KHCTOTBHI, KAauCCTBCHHAS
peakunsa Ha cynbdar-noH. HaxokaeHue cepbl U ¢ COCAMHCHHN B MPHUPOAC. XUMHUYCCKOE 3arpsI3HCHHE
OKPYIKAIOIICH CPEAbl COCTUHCHUSAMH Cepbl (KHCIOTHBIC AOKIM, 3arpsA3HCHHC BO3AYXa U BOAOEMOB),
CnocoObl €ro NPeIOTBPALLCHHS.

OOmas xapaxrepuctuka 31eMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS ATOMOB, XapaKTCPHBIC
CTCNICHH OKHCICHUS. A30T, pacmpoCTpaHCHHEC B MPUPOAC, (PUBHYCCKHE M XHMHYCCKHE CBOMCTBA.
Kpyrosopor aszora B mpupose. AMMHAK, €ro (QHU3HMUECKHMEC M XHMHUCCKHC CBOWCTBA, MOMYUCHHE U
npumeHenue. Comu aMMOHUS, WX (DM3MYCCKHE W XHMHUYCCKHE CBOWMCTBA, mpuMmeHeHHe. KauecTBeHHas
peakiys Ha HOHBI aMMOHHMS. A30THAsh KUCIOTA, € MOAYYCHHE, (PU3HUCCKUE M XUMHYCCKHE CBOMCTBA
(oOmme kak MpeacTaBUTEN Kiacca KHCIOT W crenuduueckue). Mcmomp3oBaHUE HUTPATOB M CONCH
AMMOHHSI B Ka4eCTBE MHHCPATbHBIX VAOOpCHHH. XHUMHUYCCKOC 3arpsi3HCHHE OKPYXKAIOLICH CpPEab
COCIUHCHHUAMHU a30Ta (KHCIOTHBIC OOXKIHM, 3arps3HCHHE BO3AyXa, MOUBB W BOAOEMOB). Docdop,
amnorpornubie Mogudukanuu dochopa, dusuueckue u xumuueckue cpoiicrea. Okcua dochopa (V) u
dochoprast kucaora, GUIMICCKUC W XUMHYCCKHUE CBOMCTBA, momyucHue. Mcnonp3osanue docdaros B
Ka4eCTBE MUHCPATIBHBIX VIOOPCHHIA.

Oobmas xapakrepuctura 3meMeHTOB [VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XaPAKTCPHBIC
CTCTICHU OKHMCJICHHUS. YTIICPO, aJUIOTPOITHEIC MOTHU(HUKAITAN, PACTIPOCTPAHCHHE B IPUPOE, hH3nIecKue
W XUMHUYCCKHMC CcBoMcTBa. Ancopbumsa. Kpyroeopor yraepoza B mpupoge. Oxcuasl yriepoaa, ux
(DUBHUCCKUEC W XUMHUYCCKHC CBONCTBA, ACHCTBHC HA JKWBBIC OPTAHHU3MBI, TIONYUCHHUC W TIPUMCHCHUC.
IKOJTOrHUCCKUE MPOOIEMBI, CBI3aHHBIC ¢ OkcuaoM yriepoaa (IV), runoresa riaobampHOrO MOTECILICHHUS
KIHUMaTa, TapHUKOBEIH s¢dext. YrompHas Kucmora u ¢é conu, ux PU3NUCCKUC W XUMHUICCKHC CBOHCTBA,
mojyucHUe W mpuveHenne. KauecTBenHas peaxius Ha kapOoHaT-voHbl. Vcnonb3oBaHue kapOOHATOB B
OBITY, MCAUIIUHE, IPOMBIIITICHHOCTH M CCIIBCKOM XO3STHCTBE.

[lepBonauanbHblc MOHATHS 00 OPraHMYCCKUX BEILECTBAX KAK O COCAWHEHHAX Vriepoaa (MeTaH,
3TaH, ITUJICH, ALCTHUJICH, 3TAHOJ, TTIMLCPUH, VKCYCHAs KucnoTta). [IpupoaHbie HCTOYHUKH YTIICBOAOPOIOB
(vrome, mpupoAHBIH ra3, HE(Th), NPOAVKTH HX mepepaboTku (OCH3WH), MX POdb B OBITY H
MpOMBILLTCHHOCTH. [ToHATHE 0 OMOMOrHYECKH BAXKHBIX BELICCTBAX: JKUPaAx, OciKax, yriIeBogaxX — M HX
POMH B KM3HU YenoBeka. MarepuanbHOe SAMHCTBO OPraHUUYCCKUX M HEOPTaHWUICCKHX COCIUHCHUH.

Kpemunii, ero Gu3Hueckue u XMUMHUYCCKHEC CBOWMCTBA, mojiyucHue W mpuMveneHue. CoemxuHeHHs
kpemuust B npupone. Ob6mue npenctasneHus 00 okcuae kpemuust (IV) um kpemMHHEBOH KHCTOTE.
Cuukatel, UX HCHOIB30BAHUE B OBITY, B MPOMBILIICHHOCTH. BakKHEHINIHE CTPOUTEIBHBIC MATCPUAIIBL:
KepaMHKa, CTEKI0, LEMEHT, OCTOH, kene300eToH. [Ipobmembr  OE30MACHOTO  HCMOMB30BAHUS
CTPOHUTEIBHBIX MATCPHAIOB B TOBCCAHCBHOM YKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4YCHHE 00pa3loB HEOPraHHYCCKUX BCLICCTB, CBOWCTB COMSIHOM KHCJOTBI, IPOBCACHHC
KAQYCCTBCHHBIX pCaKHI/Iﬁ Ha XJIOpUA-UOHBI U Ha6J'IIO,Z[CHI/IC NPU3HAKOB WX MNPOTCKAHUA, OIIBITHI,
oTpakarinue (U3MYCCKHE M XUMHUYCCKHC CBOHCTBA TAJOTCHOB W HX COCAMHCHUN (BO3MOXKHO
KCTOIB30BAHUE  BUJACOMATCPUATIOB), O3HAKOMJICHHEC ¢ oOOpasmamMu  XJIOpuUAOB  (TaJOTCHHUIOB),
O3HAKOMJICHHE C 00pasLaMu Cepel U ¢€ COCAMHCHUSAMH (BO3MOXKHO HCIIOIb30BAHHC BHICOMATCPHAIIOB),
HaOMIOACHUE TpoLiecca OOYIIIMBAHUS caxapa MOA ACHCTBHEM KOHLICHTPHPOBAHHOW CEPHOH KHCIOTEI,
H3YUCHHC XUMHUYCCKUX CBOUCTB Pa30aBICHHON CEPHON KUCIIOTHI, MMPOBEACHNUC KAUCCTBCHHON PEAKLIUHU HA
cynedar-HoH U HAOMIOACHHUEC MPU3HAKA € MPOTCKAHHUS, O3HAKOM/ICHHE C (DHM3HYCCKUMH CBOHCTBAMHU
azora, pochopa u ux coeauHCHUI (BO3ZMOKHO HUCIIOIB30BAHHE BHICOMATCPHAIOB), 00pa3aMu a30THBIX
u (ochopHbIix yAOOpPCHHUH, MONMyUCHHE, COOMpAHUE, PACMO3HABAHHC M H3YUCHHE CBOHCTB aMMHAaKa,



MPOBCACHUC KAYCCTBCHHBIX PCAKUMH HA HOH aMMOHHSA H (ocdarT-HOH M HM3YUCHHE NPU3HAKOB HX
MPOTCKAHUS, B3aUMOACHCTBHC KOHLCHTPHPOBAHHOW a30THOM KHCIOTBI C MEIOb0  (BO3MOXKHO
UCTIONB30BAHNE BHICOMATEPHUANIOB), M3YUCHHE MOJACIEH KPHCTAIUIMYECKUX PEMIETOK anMasa, rpadmura,
¢ymaepeHa, 03HAKOMIICHHE C IPOLECCOM aACOPOIUU PACTBOPEHHBIX BEMIECTB AKTUBHPOBAHHBIM YIIEM U
YCTPOUCTBOM NPOTHUBOra3a, MOIYYECHHE, COOUPAHHE, PACIIO3HABAHUE U U3YUECHHE CBOHCTB YIIIEKHCIOTO
rasa, MPOBEICHHC KAYCCTBCHHBIX PCAKUUH Ha KapOOHAT M CHIMKAT-HOHBI M H3VUCHHUC MPH3HAKOB HX
HNpPOTEKAHUS,  O3HAKOMJIEHHE C  MPOAYKOUEH  CHJIMKAaTHOW  HPOMBIIIJICHHOCTH,  PELICHHE
SKCIIEPUMEHTATBHBIX 3324 10 TeMe «BaskHeHIe HeMETaJuTbl M UX COSIMHEHU.

MeTajibl H HX COCAHHECHUSA

OO0mas xapakTepUCTHKA XMUMUYCCKHX 3JCMCHTOB — META/UIOB HA OCHOBAHHM HX IONOKCHHS B
IMepuoanueckoit cucreme xumuueckux snementos [ M. MengeneeBa u ctpoeHust atomoB. CTpoeHue
MeTaanos. Meramauueckas CBS3b M METALIHMUECKAS KPHUCTATIHYCCKAs PELIETKA. DICKTPOXUMHUCCKHH
pAx HampsoKeHHH MeTannoB. Dusnyeckue W XUMHUCCKHE CBolicTBa MeTamioB. OOmmue crocoOsl
noaydcHus Metamios. [loHaTHE 0 KOPPO3WH METANIOB, OCHOBHBIC CIIOCOOBI 3AIMUTHl MX OT KOPPO3HH.
CriaBsl (CTasb, YyTYH, JIOPATIOMAHHE, OPOH3a) U MX MPUMCHEHUE B OBITY U MPOMBIIITCHHOCTH.

Mlemounsic merammel: monoxkeHue B Ilepmogudcckoil cucTeMe XHUMHYCCKHX 3JICMEHTOB [l
W. MeHaemeeBa, CTPOCHUE MX aTOMOB, HAXOXKICHUC B mpupoac. DUBHUCCKUC U XUMHUCCKHAC CBOMCTBA
(ma mpumepe wHatpust u kaawst). OKCHABI U THAPOKCHUIBI HATPUs U Kamus. [IpUMECHEHUE IIEIOYHBIX
METAJIJIOB H UX COCTUHCHUH.

[lenouno3eMenpHBIC METAMTBl MarHud u Kamplui: monokeHue B [lepnomuueckod cucreme
xumudeckux daeMceHToB [l 1. MenaeneeBa, CTPOCHUEC WX aTOMOB, HAXOXKICHUC B Tipupoac. Ousmaeckue
U XUMHYCCKUEC CBOMCTBA MarHusl W KajpLsl. BakHeWnue coeaMHCHHS Kamblusl (OKCHZ, TUAPOKCHI,
conn). JKECTKOCTh BOABI U CITOCOORI €€ YCTPAHCHHL.

Amromunnit: nonoxkenue B [lepuoamueckoii cucreme xumuueckux saementos . M. Menaencesa,
CTPOCHHE aToOMa, HAXOKACHUE B npupoae. DUINUCCKHEC M XUMHYCCKUE CBOMCTBA AJFOMUHUSI.
AmdoTepHbIe CBOHCTBA OKCHAA U THAPOKCHIA ATIOMHHUS.

Kenezo: momoxxerne B Ilepmogmueckot cucreme xmvudcckux smeMeHToB [, WM. Menaencena,
CTPOCHHUC aTOMd, HaXOXIACHHUC B IIPUPOAC. duznucckre M XMMHUYCCKHC CBOMCTBA JKEJIC3A. OKCI/I,Z[LI,
ruapokcuasl u comn kenesa (1) u xenesa (1), ux coctas, CBOHCTBA U MMOTYUCHHS.

Xumuueckuii IKcnepumenm:

O3HAKOMIICHHE ¢ ODOpasiamMu MCTAUIOB M CIUIABOB, WX (DU3WUYCCKAME CBOHCTBAMH, W3YUCHHC
PE3yaBTATOB KOPPO3HU METAMIOB (BO3MOXKHO HCIOIB30BAHHE BHACOMATEPUAIOB), OCOOCHHOCTCH
B3aMMOJCHCTBHS OKCHIA KAJBIHSA W HATPHUA C BOJOW (BOZMOYKHO WCIOJB30BAHHC BHICOMATCPHANOB),
HCCIICIOBAHUE CBOWCTB JKECTKOM BOJABI, MPOIeCca TOPCHHS JKENe3a B KHUCIOPOAC (BO3MOIKHO
HUCITIOJIBb30BAHUC BI/I,Z[COMaTCpI/IaHOB), NPU3HAKOB MPOTCKAHUA KAYCCTBCHHBIX pCaKHI/II\/'I Ha WOHBI. MarHu:,
Kambims, amromuans, nuHka, skenesa (1) u xenesa (1), meau (1), HaOar0ACHHE U OMHCAHKUE MPOLIECCOB
OKpaIrmnuBaHUA IIIAMCHH HOHAMHU HaTpu:d, KaJIust 58 Kb A (BOSMO)KHO HUCIIOJIBb30BAHUC
BH/ICOMATCPHUATIOB), UCCICA0BAHNE aM(OTCPHBIX CBOMCTB MMIPOKCHAA ATIOMHUHUS U THIPOKCHAA LUHKA,
PCHICHUC SKCIICPUMCHTAIBHBIX 3a1a4 MO TCMC ((Ba)KHeI\/'IH.II/IC MCTAJIJIBI 1 UX COCOAUHCHUI) .

Xumust 1 OKpy:KRa0IIAs cpeaa

Bemecma U MaTCpuaJibl B HOBCGﬂHCBHOﬁ JKH3HU 4€I0oBeKa. be3omacHoe HCIIOIb30BaHUC BCIICCTB
U XUMHYCCKHUX pCaKLII/II\/'I B 6bITy. HepBa;I DOMOIIb PHU XUMHUYCCKUX OXKOTaX U OTPABJICHUAX.

XUMHAYCCKOS 3arpsA3HCHUC OKPYXKAOMICH cpeapl (MpeaciapHas OOMyCcTUMAasi KOHICHTPALHS
Beniects, Aanee — [1JIK). Poas xumuu B peiieHHH 3KOIOrHICCKUX TTPOOIEM.



Xumuueckuii ykcnepumenm:
u3y4eHHe 00pa3moB MATEPHAIOB (CTEKIIO, CILIABBI METAIIIOB, OTUMEPHBIC MATEPHAIIBL).
Mesicnpeomemnuote cesizu

Peanmzamms MeXIpeaMETHBIX CBA3CH NPH M3YUCHHH XMMHH B 9 Kiacce OCYINECTBIAETCS 4Uepe3
HCTONB30BAHKC KaK OOLIMX CCTCCTBCHHO-HAYYHBIX MOHATHH, TAK U MOHATUH, SBIIOINXCI CHCTEMHBIMU
JUIsL OTACIBHBIX MPEAMETOB €CTECTBECHHO-HAYUHOrO LIUKJIA.

O01ue ecTeCTBCHHO-HAYYHBIC TOHSITHS, HAYYHBIN (DAKT, PHIIOTE3a, 3aKOH, TCOPHSI, aHATIU3, CHHTE3,
KIacCU(pUKALMS, MCPHOAUIHOCT, HAOMIOACHHUE, JKCICPUMCHT, MOACITUPOBAHHUC, U3MCPCHHE, MOJCIb,
SIBJICHUE, MAPHUKOBBIHN 3()(PEKT, TEXHOIOTHSI, MATCPHAITBI.

@duzmka: MaTepHs, aTOM, MEKTPOH, MPOTOH, HEUTPOH, MOH, HYKINA, W30TOMBI, PaJHOAKTHBHOCTS,
MOJICKYNA, 3JCKTPUUYCCKHH 3aps], NPOBOJHHUKH, MOMYNPOBOIHUKH, IUAJICKTPUKH, (POTO3ICMEHT,
BCIICCTBO, TENO, OOBEM, arperaTHOE COCTOSHHWC BCLICCTBA, Tra3, pacTBOpP, pPacTBOPHUMOCTE,
KPUCTATIHYUCCKAs PCLIETKA, CIUIaBbl, (PU3UUCCKUC BCIMYUHBI, CAWHULBI H3MCPCHHS, KOCMHUCCKOC
MPOCTPAHCTBO, TUIAHETHI, 3BE3ab1, ComHLIe.

Buonorus:  ¢orocunres, agpixanue, Ouocdepa, IKOCHCTEMA, MHHCPAIbHbIC VAOOPCHUS,
MHUKPOS3JICMCHTBI, MAKPO3JICMCHTBI, MUTATC/IPHBIC BCIICCTBA.

l'ecorpadus: arvocdepa, ruapocdepa, MHUHEpATbl, TOPHBIC MOPOABI, IMOJE3HBIC HCKOMACMBIC,
TOIUTMBO, BOJHBIC PECYPCHI.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHEIC PE3YABTATH OCBOCHHS MPOrpaMMbl OCHOBHOTO 00IIero 0Opa3oBaHUs JOCTUTAOTCS B
X0Ac OOYHUCHHUS XMMHUH B CIAMHCTBC YUCOHOM W BOCIHUTATCIBHOU JCATCIBHOCTH B COOTBETCTBHH C
TPaAULAOHHBIMA  POCCHHCKHMH  COLMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
MPHUHATHIMH B OOIICCTBE MPABUIAMH U HOPMaMH MOBEACHHUS U CIIOCOOCTBYIOT MPOLIECCaM CAMOMIO3HAHN,
CaMOpPA3BUTHUS U COLUATH3ANUH 00y IaFOIIHXCS.

JInaHOCTHBIC PE3YIBTATBI OTPAKAOT T'OTOBHOCTH o6yqafomnxc;1 PYKOBOACTBOBATHCA CHCTCMOH
TIO3UTHBHBIX ICHHOCTHBIX OpI/IeHTaLII/II\/'I U PaCIUpPCHUC OMbITA ACATC/IPHOCTHU Ha ec OCHOBC, B TOM YHCJIC B
HacTH:

1) naTPHOTHYECKOr0 BOCIIHTAHHSI:

LIEHHOCTHOI'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY H HAYYHOMY
HACJICAUI0, TTOHUMAHHUSI 3HAYCHUS XUMHUUCCKOW HAYKU B >KU3HHU COBPEMEHHOIO OOIISCTBA, CIIOCOOHOCTH
BIAJCTh JOCTOBEPHON HHGPOPMAILMECH O TMEPEIOBBIX MJOCTHKCHHSIX U OTKPBITUSIX MHPOBOH U

OTCUECCTBCHHOM XUMUH, 3AMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U OOIIECTBA,

2) rpa’kIaHCKOr0 BOCIIHTAHHS:



MPECACTABICHUS O COLHANBHBIX HOPMaxX H MPABHIAX MCKINTHOCTHBIX OTHOIICHUH B KOJUICKTUBC,
KOMMYHUKATUBHOM  KOMIICTCGHTHOCTH B  OOIICCTBEHHO TMOJIC3HOW,  yYCOHOUCCICIOBATEIECKOM,
TBOPYECKOW M APYTUX BHAAX JCITCIBHOCTH, TOTOBHOCTH K PAa3HOOOPA3HON COBMECTHOH ACATCIPHOCTH
[PU  BBITIOTHCHUU YUeOHBIX, TMO3HABATCIBHBIX 334a4, BBIMOJHCHHH XHMHYCCKHUX OKCICPUMEHTOB,
CO3JaHUM YICOHBIX MPOCKTOB, CTPEMJICHHS K B3AUMOIOHUMAHHIO M B3AaUMOIIOMOINU B MPOLIECCE STOM
yaeOHON JCSTECIPHOCTH, T'OTOBHOCTH OLICHHBATh CBOE TMOBCACHHC M TMOCTYIIKM CBOMX TOBAPHINCH C
MTO3WULINH HPABCTBCHHBIX U TIPABOBBIX HOPM € VIETOM OCO3HAHUS TOCACACTBUI MOCTYIIKOB,

3) HeHHOCTH HAYYHOI 0 TMO3HAHHUS:

MHPOBO33PEHUECKHE TIPEICTABICHNS O BEIIECTBE M XHUMHYECKOH PEAKIHHM, COOTBETCTBYIOIINE
COBPEMEHHOMY VPOBHIO Pa3BUTHA HAYKH M COCTABILAIOIINE OCHOBY I TIOHUMAHHA CYIIHOCTH HAYIHOH
KapTHHBl MUPA, MPCICTABICHUS 00 OCHOBHBIX 3aKOHOMCPHOCTAX PA3BHUTHS NPHPOABL, B3aAHMOCBSI3IX
YENOBEKa C MPHUPOIAHOM CPESOH, O PO XUMHH B TTO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATC/IPHBIC MOTHBBI, HATTPABJICHHBIC HA TIOTYUYCHUE HOBBIX 3HAHUHN MO XUMHH, HCOOXOIUMBIS
It OOBSICHEHHUST HAOMIOJACMBIX MPOLECCOB W SIBJACHUM, TMO3HABATCIBHOW, WH(OPMALMOHHOW W
YUTATCABCKOW KYNBTYPBI, B TOM YHCJC HABBIKOB CAMOCTOSTCIBHOW PabOThl ¢ YUYCOHBIMH TCKCTAMH,
CIIPABOYHOM JIUTEPATYPOH, TOCTYIHBIMU TCXHHUYCCKUMU CPEACTBAMU MH(OPMALHOHHBIX TEXHOIOTH;

WHTEPEC K OOYUYCHHIO M [MO3HAHWIO, JIOOO3HATCIPHOCTh, TOTOBHOCTh U CIOCOOHOCTh K
caMo0Opa30BaHMIO, TIPOCKTHOH W HCCICAOBATCIBCKOM JMCATCIBHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBICHHOCTU U YPOBHS OOVUCHHS B JabHCHIIICM;

4) dopmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHUC LICHHOCTH KHU3HU, OTBCTCTBCHHOI'O OTHOLICHUA K CBOCMY 340POBBIO, YCTAHOBKHU Ha
300POBEIA 00pa3 MKHU3HHU, OCO3HAHHC MOCICACTBUN M HCOPUATHC BPEAHBIX NPUBBYCK (yHOTpeOIcHUs
AJKOTOIs, HAPKOTHKOB, KYPCHUS), HEOOXOAUMOCTH COOMIOACHHUS MPaBHi OC30MACHOCTH NPHU O0paICHUH
¢ XUMHYCCKHUMMH BCIICCTBAMH B 6bITy )51 peaanoi/'I JKHU3HH,

5) TpyaoBoro BocnuTaHUS:

HMHTEPEC K MPAKTHUCCKOMY H3YUCHUIO MPOPECCHI U TPYAA Pa3iuvyHOrO PoAa, VBAKCHUE K TPYAY H
pe3ynpTrataM TPYAOBOM AEATEIbHOCTH, B TOM YHCIAE HA OCHOBE MNPHUMEHEHHsI MPEAMETHBIX 3HAHUU IO
XHMHH, OCO3HAHHBIH BBIOOP WHIWBHAYATBHOH TPACKTOPUU MPOJODKCHHS 00pasoBaHUsS C YUETOM
JUYHOCTHBIX HMHTCPECOB H CHOCOOHOCTH K XHMHH, OOIIECCTBCHHBIX HHTCPECOB W MHOTPEOHOCTEH,
VCIICIIHOW NPO(EeCcCHOHANPHON JACATCIPHOCTH U Pa3BUTHS HEOOXOAWMBEIX VMCHHH, TOTOBHOCTb
aJanTHPOBATECS B MPO(CCCHOHATBHOMN CPEAc;

6) 3K0JI0rHYECKOr0 BOCITUTAHHS:

3KOIOTHYECKH LENCCO00Pa3HOC OTHOLICHUE K MPUPOJEC KaK HCTOMHHKY JKU3HH HA 3EMIIC, OCHOBE
e CYIICCTBOBAHUS, MOHUMAHHE LICHHOCTH 3I0POBOro M 0e30macHOro o0pasa >KU3HH, OTBETCTBCHHOC
OTHOIICHUE K COOCTBCHHOMY (DHM3UYCCKOMY U TCHXHYCCKOMY 37A0POBBI0, OCO3HAHUEC LICHHOCTH
COOMIOACHUS MpaBHa OC30MAaCHOrO TOBCACHUS NMPH paboTe ¢ BCLICCTBAMH, a TAKKEC B CUTYALHAIX,
VIPOXKAIOMIUX 3T0POBBIO H JKU3HH JTFOICH;

CHOCOOHOCTH TPUMCHATh 3HAHUS, TONYYACMBIC MPH H3VUCHUHM XHMHH, IS PCLICHHS 3a1ad,
CBSI3AHHBIX C OKPYXKAMOWEH NPUPOAHON CpPeaoi, A MOBBIIICHUS YPOBHS 3KOJOTHYECKOM KYIbTYPHI,
OCO3HAHMS TTIOOATBPHOrO XapakTepa SKOIOTHMYECKHX NPOOIEM M MYyTCH HX PEMICHUS MOCPEACTBOM
METOAOB XUMHH, 3KOJOTHYECKOTO MBIIUICHHS, YMEHUS PYKOBOACTBOBATHCA UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIUAIBHOM MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATbI

B cocraBe MerampeOMETHBIX PeE3yabTaTOB  BBIACISIOT —3HAauWMble JAmd  (popMupoBaHUs
MHPOBO33PEHUS OOIICHAYYHBIC TOHATHA (3AKOH, TCOPHS, MPHHLMIL, THIOTE3a, (pakTt, cucteMa, mpouece,
SKCHOCPHUMEHT U APYroe.), KOTOPbIC HCIONB3YIOTCS B CCTCCTBCHHO-HAYYHBIX VUCOHBIX MPEAMETaX MU
MO3BOJISIOT HA OCHOBE 3HAHUH M3 3THX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LCTOCTHON HAYYHOH
KapTHHC MHUpPA, W VHHUBEPCaNbHbIC VucOHBIC ACUCTBHS (MO3HABATCIBHBIC, KOMMVHUKATUBHBIC,
PETYSTUBHBIC), KOTOpPBIC OOCCICUMBAIOT  (OPMHUPOBAHHC TOTOBHOCTH K  CAMOCTOSTCIBHOMY
MTAHUPOBAHUIO H OCYIIECTBICHHIO VICOHOH JACATCIEHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YueOHbIE AeHiCTBHSA
BazoBble jjoruueckue aeicTBHA:

YMCHHA HUCHOJIB30BATh l'IpI/IéMbI JIOTUYCCKOTO MBINUJICHUA MNPU OCBOCHUU 3HAHWMH! PacKpbIBATH
CMBICIT XHMHYCCKUX MOHITHH (BLI,Z[GJ'IHTL HUX XapakTCpPHBIC MPHU3HAKHU, YCTAHABIMBATH B3aUMOCBA3b C
ApyrumMu HOHHTI/IHMI/I), HUCIOJIb30BATh TIOHATHA 1A OOBICHCHUS OTACIBHBIX (baKTOB u HBHGHHﬁ,
BLI6I/IpaTb OCHOBAaHUA U KPUTCPUU OJIA KJ'IaCCI/I(bI/IKaLII/II/I XHMHUYCCKHUX BCINCCTB M XHMHYCCKHX peaKHHﬁ,
YCTaHAB/IMBATE NPHUYUHHO-CICACTBCHHBIC CBA3U MCKAY 00BCKTAME U3YUCHHUA, CTPOUTH JIOTHUCCKUC
pacCyKaACHud (I/IH,Z[YKTI/IBHLIC, ACAYKTUBHBIC, T10 aHaJ'IOI‘I/II/I), ACIATh BBIBOABI U 3aKJIHOUYCHHI,

VMCHHEC TIPUMCHATE B TPOLECCC TO3HAHUSA TOHATHA (MPCAMCTHBIC M MCTANpPCAMETHBIC),
CHUMBOIHYCCKUC (3HAKOBBIC) MOJCITH, HCIIOAb3YEMBIC B XUMUHM, MPeoOPa30BbIBATh [IHPOKO MPUMCHSICMBIC
B XMMHH MOJEIbHBIC MPCACTABICHUS — XUMHUCCKHN 3HAK (CHMBOJ 3IEMCHTA), XuUMHUeckas GopMyna U
VPaBHCHHC XHMHYUCCKOW PCAKUUM — MPH PCLICHUH YUCeOHO-TIO3HABATCIBHEIX 33434, € YIETOM 3THX
MOJAEABHBIX MPEACTABICHUN BBIABIITE U XaPAKTEPU30BATh CYLICCTBCHHBIC MNPHU3HAKA H3y4acMBIX
OOBCKTOB — XHUMHUYCCKHX BCIICCTB WM XHMHUCCKHX PEaKUHU, BBIABIATE OOIINC 3aKOHOMEPHOCTH,
HNPUIHUHHO-CIEACTBEHHBIC CBSI3U U MPOTUBOPEUUS B H3YyUaEMbIX ITPOLIECCAX U SIBICHHUSIX.

BasoBble uccienoBaTebCKHe AEHCTBUS:

YMEHUE HCHOIb30BAaTh MOCTABICHHBIC BOMPOCHI B KAaUECTBE HUHCTPYMEHTA MO3HAHUS, & TAKKE B
Ka4eCTBE OCHOBBI AN (OPMHUPOBAHMS THUIOTE3bl MO NPOBCPKE MPABHIBHOCTH BBICKA3BIBACMBIX
CY>KICHHUU;

MPHOOPETCHUE ONBITA MO IUIAHHPOBAHHEO, OPTaHU3ALUMH M MPOBCICHHID  YUCHHYCCKUX
SKCICPHUMCHTOB, YMCHHC HAOMIOZaTh 32 XOAOM MPOLECCa, CAMOCTOATEIBHO MPOTHOZHPOBATH €rO
pesvabtar, (QopmymupoBaTh 00OOIICHHS W BBIBOAB IO PE3VIbTaTaM MPOBECASHHOIO OMBITA,
HCCIICIOBAHMS, COCTABIATh OTUET O MPOACIAHHON padoTe.

Pa6ora ¢ undopmanueii:

VMCHHE BBIOHPATh, AHATU3UPOBATh U HHTCPIPETUPOBATh HH(GOPMALUIO PA3THUHBEIX BUAOB H (OpM
npeACTaBICHUA, MOIYIaCMYH U3 Pa3sHbIX HCTOYHUKOB (Haquo—Hor[yn;[pHaH JUTCpATYpa XUMHUYCCKOIr'0
COJCPIKaHUs, CIIPABOUHBIC MOcoOms, pecypcsl MHTEpHETA), KPUTHUCCKH OLICHUBATH MPOTHBOPCUUBYIO U
HEIOCTOBEPHYIO HH(POpMALHIO;

VMCHHE MPHMCHATh PA3IHYHBIC METOABI W 3alpochl NMPH TOUCKE H OoTOOpe WHGpOpPMALHH H
COOTBCTCTBYIOIIMX JAHHBIX, HCOOXOAWMMBIX AJSl BBIMOIHEHHS YYCOHBIX W TMO3HABATCIBHBIX 32424
ONMPEOCNEHHOTO THMNA, MPUOOPETCHUE OMBITa B OONACTH  HCIOIb30BAHHS  HH(POPMAIMOHHO-



KOMMYHUKAQTUBHBIX TEXHOJOTHH, OBJQJACHHUC KYJbTYPOH AaKTHBHOTO HCIOIb30BAHUS PA3IHIHBIX
MOMCKOBBIX CHCTEM, CaAMOCTOSTEIBHO BHIOMPATh ONTUMANbHYIO (hopMy mpeAcTaBicHUs nHOPMALHH U
WUTIOCTPUPOBATh PEILIACMBIC 3aJa4Hl HCCJIOKHBIMH CXEMAMH, JUarpamMMamu, apyruMu (HopMamu
rpaduku 1 UX KOMOUHALUSIMH,

VMCHHUE HCTIONB30BATh H aHATH3HPOBATE B POLIECCE YUCOHOU U UCCICAOBATCIBCKON ACATCIBHOCTH
I/IH(I)OpMaLII/IIO O BJIMAHUKA NPOMBIIIICHHOCTH, CCIBCKOTO XO3IUCTBA H TPaHCTIOPTa Ha COCTOAHUC
OKPV2KaIOIEH OPUPOIHOU CPEIBL.

KommyHukaTupHble yHHBepCcaAIbHbIE Y4eOHbIe AeHCTBHA:

VYMCHHSI 33JaBaTh BOMPOCHI (B XOAC Auanora u (W) JUCKYCCHH) MO CYIISCTBY OOCYKIACMOM
TeMBI, (POPMYITHPOBATE CBOM MPEIAIOKCHHST OTHOCHTEIBHO BBITIOTHCHUS TIPCTOKCHHOM 33, 1a1H;

YMCHHA TMPCACTAB/IATE NOJIYYCHHBIC PCIYIbTAThI MO3HABATCILHOM ACATCIBHOCTU B YCTHBIX H
MUCBMCHHBIX TCKCTAX, ACIATh MNPC3CHTALUIO PC3YIbTATOB BBITIOJHCHUA XHUMHUYUCCKOI'O JKCIICPUMCHTA
(mabopatopHoro ormeita, Ja0OpATOPHON PabOTHl MO HUCCACAOBAHUIO CBOWCTB BEHICCTB, YUCOHOrO
MPOCKTA);

YMCHHSI YYCOHOTO COTPYAHHMYCCTBA CO CBEPCTHUKAMH B COBMCCTHOM IO3HABATCIIBHOU U
KCCIICAOBATENBCKON ACATCIPHOCTH TPU PELUICHHH BO3HUKAMOIUX MPOOIEM HAa OCHOBE yuéTa OOIIuX
WHTCPECOB MW COrNacoBaHusl mO3uimi (0OCYX)ACHUs, OOMCH MHCHHSMH, «MO3TOBBIC [IITYPMBD,
KOOPAMHALIAS COBMCCTHBIX ACHCTBHH, ONPCACICHHE KPUTCPHEB IO OLCHKES KAYCCTBA BBIMOIHCHHON
paboTEL U APYTHE).

PeryasiTuBHbIe YHHBeEPCAJIbHbIE YUe0OHbIE ACiiCTBHSI:

VMCHHE CaMOCTOATCIBHO ONPEACTATh LENU JCATCIBHOCTH, IUIAHUPOBATh, OCYLIECCTBIATE,
KOHTPONHPOBATh M IMPHU HEOOXOANMOCTH KOPPEKTHPOBATH CBOI ACATCIBHOCTb, BBIOHMpPATh Hauboice
3 dexTuBHBIC CITOCOOBI PEIICHUS YICOHBIX U MO3HABATCIBHBIX 33434, CAMOCTOSTEIBHO COCTABMIATh WITH
KOPPEKTHUPOBATh NPEAJIOKCHHBIM anrOPpUTM ACHCTBUI MPH BBINOJHCHUU 33JaHUN ¢ YUETOM IMOMYUCHHS
HOBBIX 3HAaHHH 00 H3y4acMbIX OOBEKTaX — BCLICCTBAX M PCAKLHUAX, OLICHUBATH COOTBETCTBHE
MOJYUCHHOTO PE3Yy/IbTaTa 3asBICHHOW LETH, YMCHHC HCIONB30BATh M AHATU3UPOBATH KOHTCKCTBI,
MpeIaracMple B YCIIOBHH 331aHUH.

HPEAMETHBIE PE3YJIbTATbI

B cocrase npeaMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 00S3aTEIBHOIO COOCPIKAHMS, YCTAHOBICHHOTO
JaHHOU (hemepanbHOM PadOUCH MPOrpaMMOM, BBIACISIOT, OCBOCHHBIC OOVUAOIMUMHUCS HAYIHBIC 3HAHHUSL,
YMCHHSI ¥ CITOCOOBI ACHCTBUH, CICHU(PHUICCKUE /TS MPSAMETHON 001aCTH «XHUMUSD), BUIBI JCITCIPHOCTH
[0 MONYYCHUIO HOBOTO 3HAHUS, €T0 MHTCPIPCTALMH, NMPCOOPA30BAHUIO U MPUMCHCHHIO B PA3TUIHBIX
y‘I€6HbIX U HOBBIX CUTYALlUIAX.



K xonny obyucHus B 8 kiacce npeagMETHBIC Pe3yIbTaThl HA Ga30BOM YPOBHE JOIKHBI OTPAKATh
chOPMHUPOBAHHOCTD Y OOYUAFOLIUXCS YMCHHUI:

PacKphIBATE CMBIC] OCHOBHBIX XHUMHYCCKHUX TMOHSTHH: aTOM, MOJICKYJIA, XUMHUCCKHI 3JICMCHT, MPOCTOS
BCIIECTBO, CIOMKHOC BCILICCTBO, CMECh (OJHOPOAHAS W HECOZHOPOIHAS), BAICHTHOCTb, OTHOCHTCIbHAS
aTOMHAs W MOJCKYJSIPHAS Macca, KOMHYCCTBO BELICCTBA, MOIb, MOJSPHAS Macca, MaccoBas IO
XHMHYCCKOTO BIICMCHTA B COCAWHCHUH, MOJSPHBIA OOBEM, OKCHIA, KHCIOTA, OCHOBAHHC, COIb,
3JCKTPOOTPULIATCIBHOCTE, CTCHCHb OKHCICHHUS, XUMHYCCKAs PCAKLUs, KIACCHPUKALNSI PCaKLHM:
PCAKLMN COCOUHCHUS, PCAKLUH PA3NOKCHHS, PCAKLMHM 3aMCLICHUS, peakiuu oOMEHa, 3K30- H
SHAOTCPMUYCCKUC PCAKLIUH, TEIMOBOH 3(QEKT Peakuuy, SIpOo aTroMa, 3ICKTPOHHBIH CIOH aroMa,
aToMHas OpOHTaldb, PaguyC aToMa, XMMHYCCKAs CB3b, MONAPHAS W HEMOMPHAS KOBAICHTHAS CBS3b,
WOHHAs CBS3b, NOH, KATHOH, AHUOH, PACTBOP, MaccoBas JOMS BCIICCTBA (IPOLICHTHAS KOHLICHTPALHS) B
pacTtBope;

WUTHOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYCCKUX TMOHSTHH U TPUMCHSITh STH MOHATHS MPH
OMHMCAHUH BEIIECTB U UX MPEBPALICHUIN;

KCIOIB30BATh XUMHUYCCKYK) CHMBOJIUKY AJIS1 COCTABICHHS (POPMYNT BEIIECTB U YPABHCHHA XUMHUYCCKUX
peaKLmii;

OTPEIETATh BATCHTHOCTh ATOMOB 3JICMCHTOB B OMHAPHBIX COCIUHCHUSX, CTCIICHD OKUCIICHUS 3JICMCHTOB
B OHHAPHBIX COCOMHCHHSX, NPHHAAICKHOCTD BCIICCTB K ONPEACICHHOMY KIAcCy COCAMHCHHH IO
dbopmyaaMm, BUI XUMUICCKOH CBsI3U (KOBAJICHTHAS M HOHHAS) B HCOPTAHUYICCKUX COCTUHCHHUSIX
packpeiBate cMbicT Ilepuogmueckoro 3akona JI. WM. MeHgemeeBa: ACMOHCTPHPOBATh MOHUMAHHUC
MCPUOAUUCCKON 3aBUCHMOCTH CBOMCTB XUMHYCCKHUX 3JICMEHTOB OT WX monokeHus B [lepuoamueckoi
CHCTEME, 3AKOHOB COXPAHCHHUS MACChI BELICCTB, NMOCTOSHCTBA COCTABA, ATOMHO-MOJICKYISIPHOTO VUCHUS,
3aKoHa ABOraapo;

OMMKCHIBATh U XAPAKTEPU30BaTh TaOmuuHyK (popmy [lepuoanueckoii CHCTEMbI XUMHUYECKUX 3JICMCHTOB!
pasnuyaTe NOHATHA «T7aBHas moarpymna (A-rpynmna)» u «modounas noarpyoma (b-rpymma)», mansie
GONBIINE TICPHOABI, COOTHOCHTh O0O3HAUCHHMS, KOTOPbIE nMeroTes B Tabmuue «lleproanueckas cucrema
xumuyeckux sneMeHToB [[. M. MenaeneeBa» ¢ YUCIOBBIMH XapaKTCPUCTUKAMH CTPOCHHUS ATOMOB
XHMHYCCKUX BJICMCHTOB (COCTaB M 3apsj sApa, OOLICe YHCIO 3JCKTPOHOB H PACIPEACICHHE HX IO
3JCKTPOHHBIM CIOSIM);

KJIACCU(HUIIUPOBATh XUMHUCCKHE DJICMCHTBI, HCOPTaHWYCCKUC BCUICCTBA, XUMHYCCKUC PEAKIUH (IO
YHCIY H COCTABY YYACTBYIOLIMX B PEAKLMH BELICCTB, MO TCIIIOBOMY 3(dekTy);

XapakTepu30BaTh (OMUCHIBATH) OOIMME XHUMHUYCCKUC CBOHCTBA BCHICCTB  PA3IHYHBIX  KJIACCOB,
MOATBEPKAAsT OMHCAHHE NPUMEPAMH MOJCKY/SIPHBIX YPABHCHHUH COOTBETCTBYIOIUX XHMHUCCKUX
peakuumii;

MPOTHO3UPOBATh CBOWCTBA BCIICCTB B 3aBUCHMOCTH OT HMX KAYCCTBCHHOI'O COCTaBa, BO3MOMXHOCTH
MPOTEKAHUSI XUMUYICCKUX TPSBPALICHUN B PA3THIHBIX YCIOBHUSIX;

BBIYUCIIAITH OTHOCHTCIBHYIO MOJCKYTAPHYIO W MOMAPHYKD MAcChl BELICCTB, MAacCOBYIO JOJIO
XHMHYCCKOrO 3JIEMCHTA M0 (HOPMYJIC COCAUHCHHS, MACCOBYIO JOMI0 BCLICCTBA B PAcTBOpE, MPOBOIUTH
PacuEThl MO YPABHCHUIO XHMHICCKOU PEAKIINH;

MPUMCHSTE OCHOBHBIC OICPALIMH MBICIHTCIBHON ACATENBHOCTH — QHAIU3 U CHHTE3, CPABHCHUC,
00O00IICHHE, CHCTEMATH3ALNI0, KIACCU(DHUKALIMIO, BBISBICHHE MPUUYUHHO-CACICTBCHHBIX CBS3CH — IS
M3YYCHHUSI CBOMCTB BCIICCTB M XHMHUYCCKHX PEAKUUN, CCTCCTBCHHO-HAYYHBIC MCTOABI MO3HAHUS —
HaOMIOACHHUE, U3MEPCHUE, MOJACTHPOBAHKE, SKCICPUMEHT (PEanbHBIA U MBICTICHHBIN);

CIICAOBATh MPABUJIAM IOIb30BAHUS XUMHUYCCKOW MOCYIOH M 1a00paTOpPHBIM OOOPYIOBAHHMEM, & TAKKE
MpaBUiaM OOpAICHHUS ¢ BEIICCTBAMU B COOTBETCTBUU ¢ MHCTPYKIUSIMU IO BBIMOJHCHHIO J1a00PaTOPHBIX
XUMHUYCCKUX OMBITOB MO TMONYICHUIO U COOMPAHHUIO ra3000pas3HBIX BEHICCTB (BOAOPOJA M KHUCIOPOAA),
MPHUTOTOBJICHHIO PACTBOPOB C ONMPEACIEHHON MACCOBOM MOJICH PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U
MPOBOANTE XUMHUCCKHE 3KCIICPUMEHTEI TI0 PACMO3HABAHHUIO PACTBOPOB LICIOYCH U KHCIOT C MOMOLIBIO
WHAWKATOPOB (JakMyc, peHonpratcuy, MCTUIOPAHK U JPYTHE).



K xonuy obyucHus B 9 kyiacce npeaMETHBIC PE3VIbTaThl HA GA30BOM YPOBHE JOIKHBI OTPKATh
chOPMHUPOBAHHOCTD Y OOVUAOLIUXCS YMCHUH:

PacKphIBATE CMBICTT OCHOBHBIX XHMHUYCCKUX TMOHSTHA: XHMHUYCCKHH 3JCMCHT, aTOM, MOJICKYJA, HOH,
KAaTHOH, AHUOH, MPOCTOC BCILICCTBO, CIIOMHOE BCILICCTBO, BAJICHTHOCTb, BICKTPOOTPHULATEIBHOCTD,
CTCTICHD OKHCIICHHS, XHMHUCCKAs PEAKIIUS, XHUMHUYCCKAS CBsI3b, TCIUIOBOH 3(PQEKT PEeaKiHH, MOJb,
MOJISIPHBIA 00BEM, PACTBOP, BNCKTPOIHUTEL, HE3ICKTPOIUTHL, SJACKTPOIUTHUCCKAS AUCCOLUALNS, PCAKLIUH
HOHHOTO OOMCHA, KaTaIu3aTop, XUMHYCCKOC DPABHOBECHC, OOpAaTUMbIC W HEOOPATHMBIC PCAKLUH,
OKHCJIMTCIBHO-BOCCTAHOBUTCIBHBIC ~ PCAKLUH,  OKHCIHTCNb,  BOCCTAHOBHUTCIb,  OKHCICHHEC U
BOCCTAHOBJICHHE,  a/UIOTPONUs, aM(OTCPHOCTb, XHUMHYCCKAs  CBA3b  (KOBAJICHTHAS, HMOHHA{,
METAITUICCKAsA), KPUCTATIMYCCKAS PCIISTKA, KOPPO3HMS METAIUIOB, CILIABBL, CKOPOCTh XHMHYCCKOH
peakunn, npeacasHo xomycrumasn kounucHTparus [IIK semectsa;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUCCKHUX TMOHSATHH M TPHUMCHSITh OTH MOHATUS TNPH
OMHCAHUH BEIIECTB U UX MPECBPALICHUN;

KCIOIB30BATh XUMUYCCKYK) CHMBOJUKY ISl COCTaBACHHS (OPMYN BEIIECTB M YPABHCHHN XUMHUCCKHX
peaKLHMii;

OMPEACATh BAJICHTHOCTh M CTCIICHP OKHUCICHUS XHMHUCCKHUX 3JCMCHTOB B COCIHHCHHSX PA3THIHOTO
COCTaBa, MPUHAMICKHOCTh BELIECTB K ONPCACAEHHOMY KIAcCy COCAMHCHHH 1o QopMyiaaM, BUA
XUMHUYCCKOU CBSI3H (KOBAJCHTHAS, MOHHAS, MCTAJUTMYCCKAsI) B HEOPTaHUYCCKUX COCIHHCHUSX, 3apsiq
HMOHA MO0 XMMHUYCCKOH (hopmysie, XapakTep CpPeasl B BOAHBIX PACTBOPAX HEOPTaHUUYCCKUX COCAMHCHUH,
TUTT KPUCTATTHICCKOH PEHIETKA KOHKPETHOTO BEIICCTBA,

packpeBate cmbica Ilepuogmaceckoro 3axona [, M. MenaeneeBa U ACMOHCTPUPOBATh €TI0 MOHUMAHUC:
OMKCHIBATE U XapPaKTepu30BaTh Ta0muuHyo popmy [lepuoauueckoil CUCTEMbl XUMHUYECKUX 3JICMCHTOB!
pasnuyaTe NOHATHA «riIaBHas moArpymna (A-rpynmna)» u «modounas noarpyroma (b-rpynma)», mansie u
OONBIIME TMEPHOABI, COOTHOCHTh OOO3HAYUCHHsS, KOTOPBIC HMCKOTCSl B TCPHOAMYECKON Taldmuue, ¢
YUCIOBBIMU XaPAKTCPUCTHKAMU CTPOCHHUS aTOMOB XMMHYCCKUX 3ICMEHTOB (COCTAaB W 3apsa sapa, odmiee
YUCJIO BJICKTPOHOB U PACIPEACICHUE HX MO 3ICKTPOHHBIM CJI0sIM), OOBSICHITh OOIIHE 3AKOHOMEPHOCTH B
M3MCHCHHH CBOMCTB 3JICMCHTOB M X COCIAUHCHHU B MPEACIAX MAJbIX MCPHUOJ0B U TJIABHBIX MOATPYII C
VIETOM CTPOECHHUS UX ATOMOB;

KJIACCU(HUIIUPOBATh XHMHUYCCKHE DJICMCHTBI, HCOPTAHMYCCKHE BEIISCTBA, XUMHUYCCKHE peakiuu (mo
YUCNY M COCTABY YYACTBYIOLIMX B PCAKIMU BCIICCTB, MO TEMIOBOMY d(h(EKTY, MO H3MCHEHHUIO CTCIICHEH
OKHUCIICHUSI XUMUICCKHUX 3JICMCHTOB);

XapaKTepPU30BaTh (OMUCHIBATH) OOLIHE U CHCHU(PUICCKHE XHUMHUYCCKUE CBOMCTBA MPOCTHIX M CJIOMKHBIX
BEIICCTB, MOATBEPKAAS OMUCAHUE MTPUMEPAMH MOJICKY/ISIPHBIX U HOHHBIX YPABHCHUM COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIU;

COCTABIISATh YPABHCHHUS JICKTPOIHTUYCCKON AMCCOLHUALMH KHCIOT, ILNEIOYCH U COJCH, MOJHBIC H
COKpaIUEHHBIC VYPABHCHUS pEaKLUd HMOHHOTO OOMCHA, VPaBHCHHS PCAKLUH, MOATBCPIKAAOIINX
CYLICCTBOBAHNE ICHETHUCCKOHN CBS3H MEKAY BELICCTBAMH PA3IHYHBIX KJIACCOB;

PacKpeIBaTh CYIDHOCTh OKHCIHTCIBHO-BOCCTAHOBHTCIBHBIX PEAKUHMH TOCPEACTBOM  COCTABICHUS
3JICKTPOHHOTO OalaHca 3THX PCaKLUii;

MMPOrHO3UPOBATh CBOWCTBA BELICCTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOMHOCTH MPOTCKAHUS
XUMHUYCCKUX MPCBPAIICHUN B PA3TUYHBIX YCAOBUSIX;

BBIUUCIITH OTHOCHTCIBHYIO MOICKYIAPHYI0O W MOMAPHYIO MAcChl BELICCTB, MAacCOBYIO OO
XHMHYECKOTO 3JIEMCHTA 10 (HOPMYJIC COCAVHCHHS, MAacCOBYIO JOMI0 BCLICCTBA B PacTBOPE, MPOBOJHUTH
PacUéThl MO YPABHEHUIO XUMHUYICCKOU PEAKIINH;

co0M0aaTh MPaBUia MOAb30BAHHI XUMHUYCCKOW MOCYIOH W JabopaTOpHBIM OOOPYAOBAHHEM, & TAKKE
MpaBuiIa OOPALICHHUS C BELICCTBAMU B COOTBCTCTBUU ¢ MHCTPYKLMSMH IO BBIIOJHCHHIO Ta00PaTOPHBIX
XUMHYCCKUX OIBITOB MO MOTYUYCHHIO U COOMPAHHIO ra3000pa3HBIX BCIICCTB (AMMHAKa M YITICKHCIOrO
rasa);

MPOBOANTE PEAKLHU, MOATBECPKAAIOLIINC KAUYCCTBCHHBIA COCTAB PA3NUYHBIX BCINECTB. PACIIO3HABATH
OMBITHBIM TYTEM XJIOPUA-, OPOMUI-, HOAHI-, KapOoHaT-, ¢ocdar-, cunukar-, cyabhar-, THIAPOKCHA-
HMOHBI, KATHOHBI AMMOHHS W HOHBI HM3YYCHHBIX MCTA/LIOB, MPHUCYTCTBYIOIIMEC B BOJHBIX PACTBOPAX
HCOPTAHUYCCKUX BEIICCTB,

MPUMEHSTE OCHOBHBIC OIMEPALMU MBICIUTCIBHON JACATCIBHOCTH — aHAJIU3 U CHHTE3, CPaBHEHUE,
00001IeHNE, CHCTEMATH3ALMIO, BBISIBICHHC MPHUYUHHO-CICACTBCHHBIX CBS3CH — IS H3YUCHHS CBOWCTB
BCIIECCTB U XUMUYCCKUX PEAKIMH, ECTCCTBCHHO-HAYYHBIC METObI MO3HAHNS — HAOIIOACHHUE, H3MEPCHHUC,
MOJCTHPOBAHUE, SKCIICPUMCHT (peanbHbIH U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUWE
8 KJIACC

Ne HaumenosBaHue pa3fienos U TEM NPOTPaMMBbL

n/n Bcero KonrtposnbHbie

Pazpen 1. IleppoHayanbHbIe XUHMHYECKHE OHSITHS

1.1 Xwumug — BaxkHas 00JIACTb €CTECTBO3HAHUS U 5
MPAKTUYICCKON ACATCIBHOCTH UCTOBCKA

1.2 BemecTBa v XUMHUYECKHC PCAKITHHA 15
Hroro mo pasaeny 20
Pazpen 2. BaxkHeiiniue npeacTaBUTEIH HEOPraHUYECKHX BEIECTB
2.1 Bozayx. Kucrmopoa. [Mousitue 06 oxcugax 6
2.2 Bogopoxa.llonstue 0 kucnoTax u Comsx 8
2.3 Boga. PactBopsr. [lonsitre 06 0OCHOBaHHSIX 5
2.4  OcCHOBHBIC KITACChl HCOPTAHHUUCCKUX COCTHHCHMIMA 11
Hroro mo pazzeny 30

Konuuectso yacos
IIpakTuueckue

Paznen 3. llepuoguyeckuii 3axon u llepuoguueckas cucrema xumuveckux iemeHTos /. U. Mengeneesa. C1

OKHCIHTEIBLHO-BOCCTAHOBHTEIbHBIE pe€aknuu

3.1 Tlepuoauueckuii 3axkon u [lepuomuueckas cucrema 7
xumuueckux 3aementos J. M. Menaeneesa. CtpocHue
aToma
3.2 Xumwuueckas cBA3b. OKUCIUTENBHO-BOCCTAHOBUTEILHBIE 8
peaKu
Hroro o pasaeny 15
PesepBHOC Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KJIACC
Ne HaumenoBaHue pa3aenos U TEM NPOTPaMMBbL
n/m Bcero KouTtposbHbie

Paznen 1. BemecTBo H XHMHYECKHE peaKIHMH

1.1 Tlosropenue u yriayOiacHUE 3HAHNUH OCHOBHBIX Pa3IeiIoB 5
Kypca 8 xiacca

1.2 OcHOBHEIC 32aKOHOMEPHOCTH XUMHUYUCCKHUX PEAKLIAN 4

1.3 DaexTpoauTHdecKas AUCCOIHANUA. XUMHUCCKAC PCAKIUH 8
B pacTBOpax

Hroro nio pasaeny 17

Pazpen 2. Hemeranbl 1 UX coOeJHHEHUST

2.1 OO6w@as xapakTePUCTHKA XUMUICCKUX 3eMEHTOB VIIA - 4
rpymmsl. [amorenst

2.2 OO6was XapaKTePUCTHKA XUMUICCKUX 3IeMEHTOB VIA- 6
rpynmst. Cepa u €6 COeAMHCHUS

Konuuectso yacos
IIpakTuueckue

el s =gl s = v
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Ne HaumenosaHue pa3aenos U TEM NPOTPaMMBbL Konnuectso vacos
/i Bcero KonTposnbHbIe IIpakTuueckue
padoThI paboThl

2.3 OO0mas xapakTePUCTHKA XUMHUICCKUX 3JICMEHTOB VA - 7 1
rpymmel. A30T, hochop u UX coeAUHEHUS

2.4 OO6mas XapakTepPUCTHKA XUMHUCCKHUX 2IeMEHTOB [VA - 8 1 2
rpynmnbl. YIICPOa U KPEMHHM U UX COCIUHCHHS

SoE 5o

Hroro o pasaeny 25
Pazpen 3. MeTanibl H HX COeTHHEHHUS
3.1 OOGmwe cBOMCTBA MCTAIOB 4

3.2 BaxkueHmme METaIIbl U X COCIAAHCHMS 16 1 2

ol o o Bl o s |

Hroro mo pasaeny 20
Pazpen 4. Xummus U okpysrarouias cpega
4.1 BemectBa u MaTCPUAIHL B JKU3HH UCITOBCKA 3 |}

Hroro no pasaeny 3

PesepBHOE Bpems 3 E

OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7

IIOYPOYHOE IVITAHUPOBAHHWE
8 KJIACC

Ne Tema ypoxka Konnuectso vacos Jar:
m/m Bcero Konrponehbie Ilpaktuueckne H3YHCE
paboThI paboThI

1 Ipeamer xuvun. Ponbe XUMUW B KU3HU YCTOBCKA. 1 0 0
Tena u BemecTBa

2 Ionarue o MeTOAAX MTO3HAHUS B XUMHAHA 1 0 0

3 Ilpakruueckas padora Ne 1 «[IpaBuna paGotsl B 1 0 1
1a00paTOPHH U MPUEMBL 00paIICHUs ¢ Ta00PATOPHBIM
000pyIOBAaHUEMY

4  Yucreic Bemecta v cMecu. Crioco0b! pa3acicHus 1 0 0
cMecen

5  Ilpaxruueckas pabora Ne 2 «Paszmenenue cmeceit (Ha 1 0 0
MIPUMEPE OUUCTKH TTIOBAPCHHOM CONN)»

6  ATOMBI B MOJIEKYJIBI 1 0 0

7  XUMHYCCKHE DIIEMCHTHI. 3HAKH (CHMBOJIBI) 1 0 0
XUMHYECKUX DIEMEHTOB

8  TIpocThi€ M CTOKHBIE BEIECTBA 1 0 0
0  ATOMHO-MONEKYISPHOE YUCHHUE 1 0 0

10 3akoH MOCTOSIHCTBA COCTABA BEILECTB. XUMHUUYECKAS 1 0 0
dopmyaa. BaneHTHOCTh AaTOMOB XHMHUCCKUX
3IIEMCHTOB

11 OrsocuTenpHag aToMHas Macca. OTHOCUTEIRHAS 1 0 0
MOJICKYJISIPHAs Macca
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Ne Tema ypoxka Konnuectso vacos Jat:

/i Bcero Konrponbhbie Ilpaktudeckue H3Y9CE
padoThI padoThI

12 MaccoBag 107181 XUMHAYECKOTO 3JICMECHTA B COCAMHEHUN | 0 0

13 Komuuecteo BemecTsa. Moas. Momsapras macca 1 0 0

14 Puspyeckue U XUMHAYCCKUC IBICHHAS. X AMHUCCKAS 1 0 0
peaxius

15 TIlpuzHaku u yCI0BHA MPOTEKAHMS XUMHUECKIX 1 0 0
peakui

16 3akoH COXpaHCHUS MACCHI BEIIECCTB. X UMHUCCKHUEC 1 0 0
YpaBHEHUS

17 BuuHCICHHS KOTHYCCTBA, MACCHI BEIICCTBA IO 1 0 0

VPaBHEHUAM XUMHUUECKUX PEaKLIUN

18 Knaccudukaiims XUMUISCKUX PEAKIHH (COCAUHCHHUS, 1 0 0
Pa3IOKCHUS, 3aAMCIICHUSI, 0OMCHA)

19 M. B. JloMOHOCOB — YUEHBIH-IHITUKITOCIUCT. 1 0 0
O0001mEeHne U CUCTEMATH3ALMS 3HAHUI

20 Konurtpoasnas padora Nel mo teme «Beriectsa u 1 1 0
XUMHUUYCCKUC PCAKLIUN

21 Bosayx — cmech rasos. Cocras Bozayxa. Kucmopon 1 0 0
— 3JEMEHT U mpocToe BemecTBo. O30H

22 ®dusuucckue U XUMHICCKHE CBOMCTBA KUCIOPOIa 1 0 0
(peaxuuu okuciacHus, ropenuc). [loustue 06 okcuaax

23 CnocoObl MOIYUEHHUS KHCIOPoaa B 1abopaTopuu u 1 0 0
npomeItieHHOCTH. [IpuMeHeHue kucaopoaa

24 Tennosoii 3¢ PeKT XUMUICCKON PEAKLMH, TOHATHE O 1 0 0
TCPMOXHUMHIECKOM VPABHEHHH, OK30- U
SHAOTCPMUYCCKUX PCAKIIUAX

25 Tomnueo (He(Th, YTOIb U METaH). JarpsA3HCHUE 1 0 1
BO3AVXA, CIIOCOOBI €T0 MPEAOTBPAILCHHUS

26 [Ilpaxtuueckas padora Ne 3 o reme «llonyuenne u 1 0 1
co0HupaHue KUCIOPOAA, U3YICHUE €T0 CBOHCTBY

27 Boxopon — sneMEHT U MPOCTOE BEIIECTBO. 1 0 0
HaxoxxneHue B mpupoac

28 OU3UUCCKHUC N XUMHIUCCKUEC CBOMCTBA BOAOPOAA. 1 0 0
IIpumenenne Bogopona

29 TloHaTHE O KHCIOTAX U COJIX 1 0 0

30 CrocoObl moMyueHUs! BOAOPOIA B TA0OPATOPUH 1 0 0

31 [Ipakruucckas padora Ne 4 o teme «[lomyuenue u 1 0 1
co0HupaHue BOAOPOAA, H3YICHHE €r0 CBOWCTBY

32 MouspHslii 00bEM ra3oB. 3akoH ABOraapo 1 0 1

33 BeorumcieHus 00bEMa, KOJTHYESCTBA BEIISCTBA rasa Imo 1 0 0

€ro M3BECTHOMY KOJIMYECTBY BELICCTBA WM 00BEMY

34 BeruucneHus 06bEMOB Ta30B 10 VPABHEHHIO PECAKIIUH 1 0 0
Ha OCHOBE 3aKOHA 00BEMHEIX OTHOLICHUH ra3oB

35 Pusudeckue U XUMHYCCKHE CBOMCTBA BOIBI 1 0 0
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Ne Tema ypoxka Konnuectso vacos Jat:

n/m Bcero Konrponbhbie Ilpaktudeckue H3Y9CE
padoThI padoThI
36 Cocras ocHoBanwuii. [loHaTre 06 HHAMKATOpPAX 1 0 0
37 Boga xak pactBoputenb. HaceimeHnsie u 1 0 0
HCHACBILICHHBIC PAcTBOPEL. MaccoBast JOIsl BEIECTBa
B pacTBOpe
38 Ilpakruueckas padora Ne 5 o reme «lIpurorosnenne 1 0 1

pacTBOPOB ¢ ONPEACIEHHON MacCcoBO Joen
PacTBOPEHHOTO BELIECTBAY

39 KonrpomeHad padora Ne2 mo teme «Kuciopoa. 1 1 0
Bonopoa. Boga»

40 Oxcuapl: cocTas, KIACCU(pHUKAIMS, HOMCHKIATYPa 1 0 0

4] Tlony4eHue U XUMHUYECKHE CBOUCTBA KHUCIOTHBIX, 1 0 0
OCHOBHBIX U aM(OTEPHBIX OKCHAOB

42  OcHoBaHH: COCTAB, KIacCU(pHUKALMSA, HOMCHKIATYPA 1 0 0

43 Tlomy4ueHne M XUMHIECKUE CBOWCTBA OCHOBAHHI 1 0 0

44  KucmoTel: cOCTaB, K1acCU(UKALS, HOMCHKIATYPA 1 0 0

45 Tlony4ueHne U XUMHIECKHUE CBOWCTBA KUCIOT 1 0 0

46 Conu (cpexHue): HOMEHKIATYpPa, CIOCOOHI moTyueHus, 1 0 0

XUMHYCCKUE CBOUCTBA

47 Tlpakruueckas padora Ne 6. Pemenue 1 0 1
IKCIICPUMEHTAIBHBIX 33124 1m0 TeMe «OCHOBHBIC
KJIACCHI HCOPTAHUICCKUX COCTUHCHHUID

48 T'cHeTHUeCcKas CBA3b MECKIY KIIACCAMU 1 0 0
HEOPTaHUYECKUX COETUHEHUM

49 O06oOImEeHNE U CUCTEMATH3AIMUS 3HAHUH 1 0 0

50 KonrpompHag padora Ne3 mo teme "OcHoBHBIC KIaccel | 1 0
HCOPTaHUYCCKUX COCAUHCHUIN"

51 [TlepBbic MOMBITKH KIACCHPUKALMHA XUMHUUCCKUX 1 0 0
3neMeHTOB. [ToHATHE O TPyIIIax CXOAHBIX 3JIEMEHTOB

52 Tlepuoamucckuit 3axoH u [lepuoamacckas cucrema 1 0 0
xuMudecknx saemMeHToB [, . MenaeneeBa

53 Ilepuoasl, TPYIIIEL, TOATPYIIITEL 1 0 0

54 Crpocnue aromos. Cocras atomHBIX sacp. M3otomsr 1 0 0

55 CrpocHuE 3ISKTPOHHBIX 000I0YCK AaTOMOB 3ICMCHTOB 1 0 0
Iepunonnucckoit cucrems [. Y. MeHaeneesa

56 XapakrepHuCTHKa XUMHUYIECKOTO 3JIEMEHTA IO €T0 1 0 0
ronoskeHuto B leproamaeckoii cucreme 1. M.
Menneneesa

57 3uauenue Ilepuoauueckoro 3axoHa A Pa3BUTHS 1 0 0
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Ne Tema ypoxka Konnuectso vacos Jat:
n/n Bcero Kourponbhbie Ilpaktudeckue H3YICE
padoThI padoThI

Hayku u npaktuku. . 1. MenaenceB — yaéHBIH,
TICAATrOT U TPasKIAHUH

58 DAeKTPOOTPHUIIATEIBHOCTH ATOMOB XUMHUCCKUX 1 0 0
snemeHnToB/ Beepoccniickas nposepounas padora

59 HonHas XUMHYICCKAS CBS3b 1 0 0

60 Kosanenrnas monspHas XUMHUECKAs CBA3b 1 0 0

61 KosanenrHas HENOXSIpHAS XUMHAYIECKAs CBA3b 1 0 0

62 CreneHb OKUCICHUS 1 0 0

63  OKHCITUTEIBHO-BOCCTAHOBUTCIBHBIC PCAKIIHH 1 0 0

64 OxucnuTeny U BOCCTAHOBUTEIH 1 0 0

65 Kourponbnas padora Ned o teme «CTpocHue aroma. 1 1 0
Xumuaeckast CBA3bY

66 PesepsHrii ypok. O000ImEHHE H CHCTEMATH3ALAS 1 0 0
3HAHUHU

67 PesepsHriii ypok. O000ImEHHE H CHCTEMATH3ALS 1 0 0
3HAHUHU

68 PesepsHriii ypok. O000ImEHHE H CHCTEMATH3ALAS 1 0 0
3HAHUHU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

9 KJIACC

Ne Tema ypoxka Konnuectso vacos Ha

n/m Bcero Kourposbhbie Ilpaktuueckue M3y

padoThI padoThI

1 Iepunonnucckmii 3akoH. [lepronmicckas cucrema 1 0 0
xumuaeckux 3aeMeHTos J. M. Merneneesa

2 3aKOHOMEPHOCTH B U3MCHCHHUU CBOMCTB XUMHUCCKUX 1 0 0
3JIEMEHTOB MEPBBIX TPEX MEPHOAOB

3 Knaccuduranms 1 HOMCHKIATYPA HCOPraHUICCKUX 1 0 0
BCIICCTB

4 Buapsl XUMUYECKOU CBSI3H U THITBl KPHUCTAIUTHICCKUX 1 0 0
pemETOK

5  Konrponenas pabora Nel mo teme «IloTopeHue u 1 1 0
yrayOJIeHNe 3HaHUH OCHOBHBIX Pa3enoB Kypca 8
KIacca»

6 Kraccndukanus XUMHYECKIX PEaKMi MO PA3THIHBIM 1 0 0
MPH3HAKAM

7  Tlomsarue o ckopocti xuMudeckol peakiuu. [lTorsarue o 1 0 0

TOMOI'CHHBIX U I'CTCPOTCHHBIX PCAKIUAX

8 Tlomartue o xummaeckom pasHOBecHu. DaxTopsl, 1 0 0
BITHAIOIINE HA CKOPOCTh XUMHUIECKOH PEaKIiuy 1
TTOJIOKEHUE XUMHUECKOTO PABHOBECHS
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Ne Tema ypoxka Konnuectso vacos Ha

n/m Bcero Kourposbhbie Ilpaktuueckue M3y
padoThI padoThI

9  OKHUCIUTETBHO-BOCCTAHOBUTCIBHBIC PCAKITAN 1 0 0

10 Teopus snexrpoauTudeckoi auccormarum. CHUIBHBIC U 1 0 0
CnabbIe ICKTPOTUTHI

11 WouHbic ypaBHCHUS PCaKimii 1 0 0

12 Xumuueckue CBOHCTBA KUCIOT U OCHOBAHMIH B CBETC 1 0 0
MPCACTABICHHH 00 3ICKTPOTUTUICCKOMN JUCCOLIHALIIH

13 XumuuecKue CBOHCTBA COJICH B CBETE MPEICTABICHUH 00 1 0 0
SNEKTPONUTHICCKON AUCCOLIHALINN

14 Tlonarue 0 ruAPONU3E CONMEH 1 0 0

15 O0001meHne U cucTeEMaTH3aLMA 3HAHUI 1 0 0

16 Ilpaxrrmueckas pabora Ne 1. «Pemenne 1 0 1
OKCTICPUMCHTATBHBIX 33029

17 KoutpoasHas padota No2 o TeMe «DJACKTPOTUTHICCKAS 1 1 0
JUCCOTTHAITHS. XVUMIICCKUE PCAKIUU B PACTBOPAX)

18 OO6mmas xapakTeprCTHKA TATOTCHOB. X UMHUCCKUC 1 0 0
CBOMCTBa Ha MPUMEPE XJI0pa

19  Xopoeogopoa. ConstHast KHCIOTA, XUMIUICCKHC 1 0 0
CBOICTBA, MOTYUCHUE, IPUMCHCHHUC

20 Ilpaxtuueckas padora Ne 2 mo teme «IlomyueHue 1 0 1
COJISTHOH KHCJIOTHI, H3YUCHUE €€ CBOHCTBY

21 BeoruncneHus mo ypaBHCHUSAM XUMHYICCKUX peakuuil, ecma 1 0 0
OJMH M3 PCArCHTOB JaH B U30BITKS

22 OO6mas xapakTeprucTuKa 5eMeHTOB VIA-rpymmst 1 0 0

23 Amnorponssie Moaudukamu ceper. Haxoxnenne ceper - 1 0 0
¢¢ COCIUHCHUU B IPUPOAC. XUMHUCCKUC CBOMCTBA CCPHI

24  CepoBoaopoa, CTpocHUE, GU3NICCKUS U XUMHUCCKUS 1 0 0
CBOMCTBa

25 Oxcuapl cepol. CepHast KUCTOTA, GUIHICCKUES U 1 0 0

XUMHYCCKHC CBOI\/'ICTBa, OPUMCHCHUC

26 XUMHUCCKHE PEAKITUH, JCKAIHC B OCHOBS 1 0 0
MPOMBIIITICHHOTO CITOCc0o0a MOMYyYCHUS CEPHOM KUCIOTHI.
XuMHICCKOE 3arpsI3HCHUC OKPYKAIOIICH CPCIBI
COCIUHCHUSIMH CEPBI

27 BeruncieHne MacCOBOH JOIH BBIXOAA NMPOAYKTA PEAKIIUN 1 0 0
28 OO0mas XapakTepUCTHKa 3IEMEHTOB VA-rpymmel. A30T, 1 0 0
pacmpocTpaHeHHE B MPUPOAC, PU3MUCCKUE U XUMHUCCKUC
CBOMCTBa
29  Awmwvwuax, ero PU3MYCCKUEC U XUMHUYSCKHE CBOICTBA, 1 0 0

MOJIYUCHUC U IPUMCHCHUC

30 IIpaxrmaeckas pabora Ne 3 mo teme «IlomyueHue 1 0 1
aMMHaKa, U3YUCHUE €r0 CBOMCTBY

31 AsorHas kuciaoTa, €€ GUINICCKUE U XUMUICCKUC 1 0 0
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Ne Tema ypoxka Konnuectso vacos Ha

n/m Bcero Kourposbhbie Ilpaktuueckue M3y
padoThI padoThI
CBOMCTBa
32 MHcnonb3oBaHHE HUTPATOB U COJICH AMMOHUS B KAUECTBE 1 0 0

MUHEPAITBHBIX YI0OpCHUH. XUMHUUECKOE 3arpsa3HCHUE
OKPYZKarOIICH CPeabl COCAHHCHUAME a30Ta

33  dochop. Oxcun dhochopa (V) u dpochopras kucora, 1 0 0
(I)I/ISI/I‘IGCKI/IG U XUMHYICCKUC CBOﬁCTBa, MOJIYUCHUC

34 Hcnone3oBanue dhocharoB B KAUSCTBE MHUHEPATBHBIX 1 0 0
yA0OpeHUH. 3arps3HeHUe MPUPOIHOH cpeabl Gocharamu

35 VYraepoa, pacmpocTpaHCHHE B PUPOAC, GUBUUICCKHUE U 1 0 0
XUMHYECKHE CBOWCTBA

36 Oxcuapl yraepoaa, ux QU3HICCKHE U XUMUYCCKHE 1 0 0
CBOWCTBA. JKOJOTHUCCKHIE MPOOICMEI, CBSI3AHHBIC C
okcuaom yriepoaa (IV)

37 VYroapHas KMCIOTA U €8 COMU 1 0 0
38 IIpaxrmieckas pabora Ne 4 mo Teme "TlonyueHue 1 0 1
YIICKUCTOro ra3a. KauecTBeHHAs peakiust Ha KapOoHaT-
HOH"
39 TIlepBoHauaabHBIC MOHATHS 00 OPraHMUYCCKUX BEINECTBAX 1 0 0
KaK O COCAMHCHUAX YIICPOaa
40 KpemHuHI U €0 COCAMHCHUS 1 0 0
41 Tlpakrraeckas padora Ne 5. PemeHue 1 0 1

SKCICPUMCHTAIIBHBIX 3a1a4 1o TCMC «Baxxueiime
HCMCTAJIIBI 1 UX COCAUHCHHS)

42 KontpoasHas padota Ne3 mo teme «Bakueimue 1 1 0
HEMETAJUTBI U UX COCTUHCHHUS

43 OOmas XapaKTCPUCTHKA XUMHUICCKUX 3JICMCHTOB — 1 0 0
METa/UTOB. METaTHIeCKast CBSI3b U MCTAJITHICCKAsT
KpHUCTALTHUCCKas perméTka. dusnteckuie CBOWCTBA
MECTAJLIOB

44 XuMHUYECKUE CBOHCTBA METAIOB. DICKTPOXUMHUCCKU T 1 0 0
PsiA HAPsLKEHUH METAIOB

45 O6mue criocobbl onyucHus MeTaanos. CIiiaBs. 1 0 0
BLI‘{HCHCHHH 10 ypaBHCHI/IHM XUMHUYCCKUX pCaKHI/Iﬁ, cClIn
OJIMH M3 PEArCHTOB COACPKHUT TPUMECH

46 IloHATHE O KOPPO3NH METAILIOB 1 0 0
47 IllenouHbie METAIIBI 1 0 0
48 Oxcuapl U THAPOKCH/IBI HATPHS U KAJIHS 1 0 0
49 IemoYHO3EMETBPHBIC METAILTEI — KATBIIUH U MarHuu 1 0 0
50 BaxueHmmue coeqUHEHUA KAJIbI{HA 1 0 0
51 O606menne B cHCTEMATH3AIUS 3HAHUIH 1 0 0

52 K&cTKOCTh BOABI U CHOCOOBI €€ YCTPAHCHUS 1 0 0
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Ne Tema ypoxka Konnuectso vacos Ha

n/n Bcero Kourposbhbie Ilpaktnueckue M3y
paboThI paboThI
53 Ilpaxruueckas pabora Ne 6 mo Teme "JKécTkocTs BOABI U 1 0 1
METOABI €€ yCTpaHeHus "
54 AmoMuHMR 1 0 0
55 AwmdorepHBIe CBOHCTBA OKCHAA U THAPOKCHIA 1 0 0
56 Kenezo 1 0 0
57 Oxcuapl, ruapoxcuast u cou kemnesa (1) u xenesa (I11) 1 0 0
58 O0606uICHHE 1 CHCTEMATH3ALNS 3HAHUH 1 0 0
59 Tpaxruueckas padora Ne 7. Pemenne 1 0 1

SKCICPUMCHTAIBHBIX 3a1a4 10 TCMC «Baxxuermme
MCTAJIBI U UX COCOUHCHUS)

60 BerruncneHus no ypaBHCHHSIM XUMHYCCKUX PEakiuy, ccou | 0 0
OJIMH U3 PCATCHTOB JAH B U30BITKS HIH COACPIKUT
MPUMCCH. BRIUHCICHIS MaCCOBOU JOH BBIX0OAA
MPOIYKTA PCAKIIUU

61 O06odmeHue 1 cUCTEMAaTH3ALHS 3HAHUH 1 0 0
62 Konrponsnas pabora Ne4 mo teme «BaxcHelimue 1 1 0
METAJUTBL U MX COCIHHCHHSD)
63 BemecTsa 1 MaTepHabl B TIOBCCIHCBHOM JKHU3HU 1 0 0
YCITOBEKA
64 XUMHYCCKOC 3arpsI3HCHUC OKPVKAIOIICH CPCIBI 1 0 0
65 Pomp xumuM B peLICHHH SKOJIOTHYCCKHX NPOodIeM 1 0 0
66 PeseprHeiii ypok. O0oOIeHHe U cucTeMaTu3anys 3HaHud | 0 0
67 PesepsHbiii ypok. O0o0mmeHne U cucTeMaTu3anys 3HaHud | 0 0
68 PezeprHeiit ypok. O0o0ImeHne U cucTeMaTu3anys 3HaHud | 0 0
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
YUEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /UISA YYEHUKA

» Xumust: 8-# kaacc: 0a30BbIN YPOBEHB: YICOHUK; 5-¢ uzganue, nepepadorannoe, 8 kmace/ ['abpuensix
0.C., Octpoymos WU.T"., Cnaaxos C.A. Akuuonepuoe odmectBo «Mzaarenberso «lIpocseiueHucy
» Xumust: 9-# kiaacc: 0a30BbIN YPOBEHB: YUEOHUK, 5-¢ uzganue, nepepadorannoe, 9 kmacc/ ['abpuensu

0.C., Octpoymos W.T"., Cnaaxos C.A. Akiuonepuoe o6mectso «Mz3marensctso «lIpoceemenucy
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METOANYECKHUE MATEPHUAJIbI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



