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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1Mo XMMUHU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsI COCTABJIECHA HA OCHOBE
TpeOoBaHUM K pe3yJbTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETo
obOpazoBanms, npencraBieHHbIX B PI'OC OOO, a Takxke Ha OCHOBEe GenepalibHOW padouei
MPOrPaMMBbI BOCIIUTAHUS U C YIETOM KOHIICTIIMH MPENOIaBaHus YIeOHOTo MpeaMeTa «XUMUs» B
oOpa3oBarenbHbIX opranmu3anusx Poccuiickoit deneparum.

[IporpaMMa 1o xumuM Aa€T MpeAcCTaBIeHUE O IeNsix, oOmiell crpaTerun oO0ydeHwus,
BOCHHUTAHMUSI W pa3BUTHUA OOy4yalOUIMXCSd CpEACTBAMH Yy4eOHOro mpelMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE MPEIMETHOE COJEp)KaHHe, MPEIyCMaTpUBACT paclpesielieHue €ro 1o KiaccaM |
CTPYKTYPUPOBAHHUE MO pa3jiesiaM U TeMaM MPOrpaMMbl 110 XUMUH, ONPEACIIIeT KOJTUYECTBEHHBIE U
KaueCTBEHHbIC XapAKTEPUCTUKU COJEpKaHUS, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh HU3yYEHUS
XUMHH C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUYalOMIMXCs, ONpPEAesseT BOZMOXKHOCTH MpEaMeTa ISl pealn3aiuu
TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOW NpPOTpaMMbl Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, a TaKKe TpeOOBaHUH K pe3yabTaTaM 00y4eHHUs] XUMUU Ha YPOBHE
ueneil u3ydeHWs IMpeaMeTa W OCHOBHBIX BHUAOB  y4eOHO-TIO3HABATEIBHOW JESATENbHOCTH
00yJaroIIerocs 0 OCBOCHUIO YIeOHOTO COICPIKAHMSI.

3HaHWE XUMHHU CITY)KUT OCHOBOU JJsi (pOpMHpPOBAHMSI MHUPOBO33PEHUSI O0OYUaIOUIETOCs, €T0
MIPEJICTABICHUI O MaTepHAIIbHOM €JUHCTBE MUPA, BAKHYIO POJIb UTPalOT (GOPMUPYEMBIE XHUMHEH
MIPEJICTABJICHUS] O B3aMMOIIPEBPALICHUSIX YHEPTHH U 00 HBOJIOLMU BEIIECTB B MPUPOAE, O MyTAX
pemieHusi ra00anbHBIX  TPOOJIEM  YCTOMYMBOTO  Pa3BUTHSl  UYEJIOBEYECTBA —  CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM U IKOJIOTMYECKOM 0e3011acCHOCTH, TPOOJIEM 3ApaBOOXPAHEHNUS.

N3yuenune xumuu:

CHOCOOCTBYET pealli3alii BO3MOXKHOCTEH ISl caMOpa3BUTHUSI U (POPMUPOBAHUS KYJIBTYpPbI
JUYHOCTH, €€ o0I1Iel 1 (HyHKITMOHATLHOU IPaMOTHOCTH;

BHOCUT BKJIaJ B (JOPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEW OOydaroImIMXxcs,
HaBBIKOB WX  CaMOCTOSITCJIbHOW  y4eOHOM  JESATENBbHOCTH,  JIKCIEPUMEHTAIbHBIX U
UCCIEIOBATENIbCKUX yYMEHUM, HEOOXOJUMBIX Kak B TIOBCEAHEBHOW IKW3HH, TaKk M B
npodeccroHaNbHOI e TENbHOCTH;

3HAKOMHUT CO crenn(PUKON HAYYHOTO MBIIUIEHUS, 3aKJ1a/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsI/1a
Ha EIWHCTBO TNPHUPOABI W YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM JTanmoM B (OPMHPOBAHUU
€CTECTBEHHO--Hay4YHOU IrPaMOTHOCTH 00yUaIoIuXCs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUAM, K IMIPUpPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B JKOJOrMYeCKoe 00pa3oBaHUE
o0ydJaronmxcsi.

JlanHble HampaBleHUST B OOY4YEHHMM XHMHUHU OOECTEUMBAIOTCS CHEU(UKON CoAep KaHUS
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS MeJarormyecky aJarnTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayK{ XUMHUU Ha OTPe/ICIEHHOM dTare e€ pa3BUTHS.

Kypc xumumu Ha ypoBHE OCHOBHOro oOmIero o0pa3oBaHUS OPUEHTHPOBAH HA OCBOCHHE
00y4aIOIUMUCST CUCTEMBI TIEPBOHAYATBHBIX MOHATHH XMMHHU, OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX OTJIETbHBIX 3HAUUMbIX TOHSITHI OPraHMYE€CKON XUMHUU.

CtpykTypa coaepXaHus TPOrpaMMbl MO XUMHUU CHOPMHpPOBAHA HAa OCHOBE CHCTEMHOTO
noaxona K e€ mizydeHuro. CoJep’kaHUE CKIAJbIBaeTCd W3 CUCTEMBbl MOHITHUH O XUMHUYECKOM
JJIEMEHTE U BEIIECTBE M CHCTEMBI IIOHATUN O XUMUYECKOH peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO



OpPraHM30BaHbl 10 NPUHIUIY MOCICIOBAaTEIBHOTO Pa3BUTHs 3HAHMN HA OCHOBE TEOPETHUYECKUX
IIPEACTABICHUHN Pa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHUH;

— Y4YCHHMsI O CTPOCHHH aTOMa U XMMHYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 3JIEKTPOIUTUYECKOM JUCCOLMALIMK BELIECTB B PaCTBOpaXx.

Teopernyeckue 3HAHMS PACCMATPUBAIOTCS HAa OCHOBE JSMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHSA K JIPYTOMY, BBIIIOJHSIS
(GyHKIMN OOBACHEHMsI M IMPOTHO3UPOBAHMS CBOWCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUUYECKOTO
IIPUMEHEHHUS U NIOJIyYEHUS U3y4aeMbIX BELIECTB.

OcBoeHne NpPOrpaMMbl IO XUMHH CIIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHHUS O
XUMHUYECKOM COCTaBIAIOIIEM HAay4HOM KAPTUHBI MHpPAa B JIOTMKE €€ CHCTEMHOW IpPUPOJBI,
LIEHHOCTHOTO OTHOLICHMs K Hay4YHOMY 3HaHHMIO M METOJaM IIO3HAaHMA B Hayke. M3ydeHne xumun
IIPOUCXOJUT C NMPHUBJICUCHUEM 3HAHUHN U3 PaHEEe U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyxKarolui
Mup», «bronorus. 5—7 xknacce» u «Dusuka. 7 Kiacey.

[Ipu M3y4eHUn XMMHU MPOUCXOIUT (OPMHPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON JEATEIHHOCTH YeJIOBEKa M KaK OJTHOTO M3
KOMIIOHEHTOB MHPOBON KyJbTYpbl. 3ajada y4eOHOro IpeaMeTra COCTOUT B (HOPMHUPOBAHUU
CHCTEMbl XHMHUYECKHUX 3HAHUN — BaXHEHIIMX (AKTOB, NMOHATHUH, 3aKOHOB M TEOPETUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHH MHPOBO33PEHYECKOTO XapakTepa, s3blKa HAyKH, B
NpUOOLICHNN K HAyYHBIM METOJaM IMO3HAHUS MPU W3YYEHUH BEIIECTB M XMMHUYECKUX PEAKIH, B
GbopMHpOBaHMM M pPa3BUTUM TIO3HABATENIBHBIX YMEHUH M UX NPUMEHEHHH B Y4eOHO-
[I03HABATENbHOM M Yy4eOHO-HCCIIe0BaTeIbCKON JEeSITEIbHOCTH, OCBOEHHM IpaBWil 0€3011acHOro
oOpalIeHus C BEIIECTBAMU B IIOBCETHEBHON KU3HU.

[Ipy u3yyeHMM XUMUU Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)kKHOE 3HAUYEHUE
IpuoOpeu Takue 1elu, Kak:

— (GopMHpOBaHHE WHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, FOTOBOM K caM0o0Opa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO pPELIEHUH, CIOCOOHON aalTHPOBaThCs K OBICTPO
MEHSFOLIUMCS YCIIOBHSIM JKM3HU;

— HalpaBJIEHHOCTh OOy4YeHMs Ha CHUCTeMaTH4ecKoe MpuoOIIeHHe oO0yJaromuxcs K
CaMOCTOSITENIbHON MO3HABATENILHOW JIESITEIbHOCTH, HAYYHBIM METOaM MO3HaHUs, (OPMHUPYIOLIIM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMMH;

— ofecrnieueHue YCIOBHUH, CIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYYaIOUIUMUCS OIbITa
pa3HoOOpa3HOW JEATEeIbHOCTH, IMO3HAHUS W CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIIBHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

— ¢opmupoBaHue oOmel (yHKIMOHAIBHOW M €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quciae yMEHU OOBSCHATh U OLIEHUBATH SIBIICHUS OKPY’KAIOIIEr0 MHUpa, UCIONb3Ys 3HAHUS U OIIBIT,
MIOJIy4YEHHBIE [TPH U3yYEHUU XUMUHU, IPUMEHATh UX MIPU PEUIEHUH MTPOOJIEM B TOBCEAHEBHON KU3HU
U TPYZAOBOM JI€ATEIBHOCTH;

— (opmupoBaHue y 0OyyarOMIMXCSl TYMAHUCTHUECKUX OTHOLICHHWH, MOHUMAHUS LIEHHOCTH
XUMHAYECKHX 3HAHMWA I BBIPAOOTKM HKOJOTHUECKH IIeJIeCOO0pa3HOTo IMOBEAEHUs B OBITY U
TPYAOBON JAEATEIBHOCTH B IEISAX COXPAHEHHUS CBOErO 3/I0POBbA U OKPYXKAIOMIEH TPUPOIHOU
Cpelbl;



— pa3BUTHE MOTHBALIMHU K O0YYCHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO H CAMOBOCITUTAHHIO Ha
OCHOBE YCBOEHUS OOIIEYEeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HaIpPaBJICHHOCTH JaJIbHEHIIET0 O0yYCHHUS.

OOmiee 4MCIIO 4YacoB, OTBEAEHHBIX I M3YYCHUsS XHMHH Ha YPOBHE OCHOBHOI'O OOIIIEro
oOpasoBanus, cocrapisier 136 yacoB: B 8 kinacce — 68 gacoB (2 yaca B Heneno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIIO).

COJAEP)KAHUE OBYYEHUS

8 KVIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tea u BemecTna.
dusnuecKue CBOMCTBA BEILIECTB. ArperarHoe coctosinue Beulects. [loHaTre 0 MeToaax no3HaHus B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ieieHus: cMecei.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKUE dTIeMeHThl. CUMBOJIBI XUMHUYECKHUX 3JIeMeHTOB. [IpocThie
Y CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas Gopmyna. BaJleHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
coctaBa BemlecTB. OTHOcUTeNnbHas aToMHas Macca. OTHOCUTENbHAs MOJIEKYJsIpHAs Macca.
MaccoBast 10711 XUMHUYECKOT0 3JIEMEHTa B COSIMHEHUU.

KommuectBo BemectBa. Moiib. ModsipHast macca. B3anmocBsi3p KoJmuecTBa, MacChl U YHUCIIA
CTPYKTYPHBIX €IMHHUII BenecTBa. Pacd€rrl mo hopMysiaM XMMHUYECKHX COCTUHCHHIM.

Ouznyeckue M XUMHUYECKUE SIBICHUS. XUMHUYECKas peakuus U e€ MpU3HAKU. 3aKoH
COXPaHEHUS MacChl BELIECTB. XMUMHUYECKHE ypaBHeHHUsA. Knaccudukamus XUMHUYECKUX peakKiuit
(coenuHeHus, pa3IoKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHYECKOW TMOCYyI0#, mpaBuiaMu paboTel B jaboparopuu U mpuéMaMu
oOpatieHusi ¢ J1abopaTOpHBIM O0OpPYJOBaHHEM, H3yUY€HHUE U OINMUCaHUEe (U3HUECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOM0eHne (u3ndeckux (TUIaBJIeHUE BOCKA, TAasHHUE JIbJA,
pacTupaHue caxapa B CTYNKe, KUNIEHHWE U KOHACHCAIMS BOJbI) U XMUMHUYECKUX (TOPEHHE CBEYH,
MpOKaMBaHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeNa ¢ KUCIOTOW) SBICHUM, HaOM0IeHIE U
OMKCaHWEe MPHU3HAKOB MPOTEKAaHUs XUMHYECKHX PEaKIMil (pa3ioKeHUe caxapa, B3auMOJICHCTBUE
CEpHOIl KHCJIOTHI € XJOpUIOM Oapus, pasnoxkeHue ruapokcuaa meau (Il) mpu HarpeBanuu,
B3auMO/IeicTBHUE kene3a ¢ pactBopoM cosu menu (Il), uzydenue cnoco6oB paszaeneHust cMeceil: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHME, BBIIAPUBAHHE, NUCTWUIALMSA, XpoMmaTtorpadus, MpoBEACHUE
OUYHCTKMA TIOBAPEHHOW CONHM, HaONIOJICHWE U ONHCAaHHE pPEe3yJIbTaTOB MPOBEICHUS OIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPaHEHUsI MACChl, CO3/IaHNE MOJIEIeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:kHeiiniue npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 3JIeMEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kucnopoaa B mpupoje, Gpuandeckue U XUMUYECKHE CBOMCTBA (pPEakIUu TOPEHHUS).
Oxkcunpl. [lpumenenne kucimopoga. CrocoObl TONYYEHHS KHCIOpoAa B JIA0OpaTOpuu W
npombinieHHOCTH. KpyroBopoT kuciopoma B mpupoae. O30H — amioTpomHas MOAU(PUKAIHS
KHUCJIOPO/JIa.

TemnmoBoit 3¢hdekT XUMHYECKON peaklud, TEePMOXUMHUYECKHE YpaBHEHHUS, DJK30- H
SHIOTEPMUUYECKHE pEaKIuu. TOIUIMBO: YroJb M METaH. 3arps3HEHHE BO3/yXa, YCHIJICHHE
MapHUKOBOTo 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOsL.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxnenue Bogopoaa B mpupoje, Guandeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOObI momydeHus. KHcmoTel 1 conu.
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Mosipablii 00bE€M ra30B. Pacu€Tel M0 XMMUYECKUM YpaBHEHU M.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopbl. HaceleHHbIE U
HEHACBIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOZE. MaccoBast 10715 BELECTBA B paCTBOPE.
Xumuueckue cBoicTBa BOAbl. OcHOBaHMsA. Poib pacTBOPOB B NMPUPOJE U B KU3HHU YEIOBEKA.
Kpyrosopot Bojibl B ipupoae. 3arpsa3HeHue NpupoaHbiX BoJ. OXpaHa U OUMCTKA PUPOJIHBIX BOJI.

Knaccudpukanus Heopranmueckux coeauHenmid. Oxkcunpl. Knaccudukanus OKCHUAOB:
coneoOpa3yomue (OCHOBHBIC, KHCIOTHBIE, aMpOTEpHBIE) B HecoseoOpasyrone. HomeHnknarypa
okcu0B. Du3nyeckue 1 XMMUYECKHUE CBOKMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHHMI: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
HomeHnkiatrypa ocHoBaHui. Pu3znueckue M XUMHUYECKHE CBOMCTBA OCHOBaHUM. IlomydeHue
OCHOBaHUM.

Kucnotsl. Knaccuduxanus xuciaor. Homenknarypa kucinor. Ousnueckue U XUMHYECKHE
cBoicTBa KUCIOT. Psin aktuBHOcTH MetaiuioB H. H. bekerosa. [lonydyenue kucnor.

Comu. Homenknatypa coseil. @usnyeckue M XuUMUYECKHe cBoiicTBa coieil. Ilomyuenue
COJIEH.

I'eneTnueckas cBsI3b MEXKIy KJIaCCAMH HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuii 3xcnepumenm:

KAueCTBEHHOE OIpEENICHUE COJIEpXKaHUs KUCIOpOoAa B BO3JyXe, MOIYy4YeHHE, COOMpaHHeE,
pacrno3HaBaHME€ W HU3YYEHHUE CBOMCTB KHCIOpOJAa, HaOJIIOJEHHE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBUSI BO3HHMKHOBEHHUS W TpEKpalleHusl ropeHust (moxapa), 03HAaKOMIICHHE C
o0Opa3amMu OKCUJIOB U OMKMCAHHUE X CBOWCTB, MOJIy4eHUE, cCOOUpaHue, paclio3HaBaHUE U U3yUeHUE
CBOKMCTB BoJOpoJia (ropeHue), B3auMmozeiicTBue Bojmopoga ¢ okcugom wmemu () (Bo3moxkHO
WCIOJIB30BaHNE BHUICOMATEPUANIOB), HAOIIOACHHWE OOpPAa3lOB BEIIECTB KOJIUYECTBOM | MO,
ucclenoBaHe  OCOOCHHOCTEM  pacTBOPEHHUS BEHIECTB C  Pa3lUYHOM  PacTBOPHUMOCTEIO,
MIPUTOTOBJICHUE PACTBOPOB C OINpPEACIEHHOW MAacCOBOM JI0JIeM pAacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBME BOJbI C MeTaUlaMH (HATpUEM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAHUE
BHUJIEOMATEPHUATIOB), HCCIIEOBaHHE O00pa3l0B HEOPraHMYECKHMX BELIECTB pPa3IMYHbIX KJIACCOB,
HaONo/IeHne W3MEHEHUS OKpaCKM WHIUKATOPOB B PACTBOpPAaX KUCIOT W IIEeNouYeH, H3ydyeHue
B3anmo/ieiicTBus okcuaa menu (l1) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METaIaMu, peakinui
HENTpaIu3aluy, NoJy4YeHuEe HEPACTBOPUMBIX OCHOBAaHUH, BBITECHEHHE OJHOTO METajlla IpYIuM U3
pacTBOpa COJM, pEIICHUWE JKCHEPUMEHTANBHBIX 3a7ad 1o TeMe «BakHeilmme Kiaccsl
HEOPraHUYECKUX COCAMHEHUI.

Ilepuoanyecknit 3axkon u Ilepuoamyeckass cucremMa XumMH4eckux djiementros JI. M.
MenpeneeBa. CtpoeHue atoMoB. XUMHUYecKasi cBf3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE
peakuun

[lepBbie MOMBITKH KIACCU(PUKALNUNA XUMUYECKUX dJIeMEHTOB. [loHATHE O rpynmax CXOAHBIX
AJIEMEHTOB (II€JIOYHBIC U IIEJIOYHO3EMENbHbIE METAUIbl, TaIOT€Hbl, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCUABI 1 TUIAPOKCUIBI.

[lepmonnueckuit 3akoH. Ilepmonmueckas cucrema Xxumudeckux odnemento JI. N
MenpeneeBa. KopoTkomepuonHas u jumHHOmepuonHas (opmbel [lepuoamueckoit cucTembl
xumuueckux oanemeHtoB JI. WM. MenneneeBa. Ilepuoasl u rpynnbel. DU3HUECKUA CMBICIT
MTOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIHI AIEMEHTA.

Crpoenue aromoB. CoctaB atroMHbIX saep. M3otomnbl. OnekTpoHsl. CTPOEHHE 3JIEKTPOHHBIX
obonoyek artomMoB TmepBbIX 20 xumuueckux aneMeHToB Ilepuonmueckoit cucremsr JI. W.
MenpeneeBa. XapakTepuCTHKa XMMHUYECKOIO 3JIEMEHTa IO €ro mnosiokeHuro B [lepuoamueckoit
cucreme JI. 1. Menneneena.



3aKOHOMEPHOCTH HW3MEHEHUs pajuyca aTOMOB XUMHUYECKHX 3JEMEHTOB, METANIMYECKUX M
HEMETAJUTMYECKUX CBOMCTB IO IPYIIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u Ileproanueckoil cMCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHUS HayKu U npakTuku. [{. 1. MenaeneeB — yu€Hbli U rpak JaHUH.

Xumuueckas CBS3b. KoBanentnas (momnsipHas u HEMOJIsIpHAsT) CBS3b.
DNEeKTPOOTPULATEILHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAsI CBSI3b.

Crenenp oxkuciaeHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl okucieHus
1 BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3IoB BEIIECTB METAJUIOB U HEMETAILJIOB, B3aUMOACHCTBUE THIPOKCUAA IIMHKA
C pacTBOpaMU KHUCJIOT M IIEJIOYEH, TPOBEICHUE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUil (TOpeHHEe, PEaKIIUU Pa3JI0KEeHUs, COSTUHEHUS).

Meoscnpeomemmnvwie ceasu

Peanuzaiusi MeXnpeaIMeTHBIX CBA3EH MPU M3YUYEHUM XMMHUHU B § KJIacCe€ OCYIIECTBIISIETCS
gyepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK U MOHSITHH, SBISIONIIXCS
CUCTEMHBIMU JJI OTAEJIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01Iue ecTecTBeHHO--HAay4YHbIE MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CHHTE3, KJIAacCU(pHUKAIMI, TEePUOJUYHOCTh, HAOIMIOACHUE, OKCIEPUMEHT, MOJACIHPOBAHHUE,
U3MEpPEHUE, MOJIETb, SIBIICHHUE.

®usuka: wmartepusi, aroM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWA, HW30TOIBI,
PaMOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKUU 3apsl, BEIIECTBO, Telo, OO0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (PU3WYECKHE BEIMYUHBI, CIUHUIBI HM3MEPEHHUs, KOCMOC, IUIAHETHI,
3B€31561, CoHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpacdus: armocdepa, runpocdepa, MUHEpaNbl, TOPHBIE TOPOIbI, MOJIE3HBIE UCKOMAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4ecKasi peakus

[lepuonnueckuin 3akoH. llepmoamyeckas cucrema xumuueckux dnemeHtoB [l U
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX 3JIEMEHTOB
MEPBbIX TPEX NEPHOJOB, KaJIMs, KAJIbIMS U WX COCAMHEHUN B COOTBETCTBHUU C IMOJOKEHHUEM
snemeHToB B Ileproanueckoii cucreMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XUMHYECKOM CBSI3U. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHMOCTH CBOMCTB BEIIIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUAa XUMHYECKOM CBSI3HU.

Knaccudpukanyus U HOMEHKJIaTypa HEOPraHMYECKMX BEIEeCTB. XHMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAILIMXCS K Pa3IUYHbIM KJIaccaM HEOPTaHMYECKUX COCIMHEHHH, TeHETUYECKas CBS3b
HEOPraHUYECKUX BEIECTB.

Knaccudukanuss XuMUYECKUX PEAKIUMNA O Pa3IUYHBIM TMPU3HAKAM (0 YHUCIY U COCTaBY
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETIOBOMY 3(PEeKTy, M0 N3MEHEHHUIO CTETICHEH OKHCIICHUS
XUMHYECKHUX JJIEMEHTOB, TI0 0OPAaTUMOCTH, M0 YYACTHIO KaTaau3aTopa). DK30- U SHIOTEPMHUUECKHE
peaKkiy, TePMOXUMHUYECKUE YPABHEHHUS.

[Tonsitne o ckopocTH xumuueckod peakuuu. [loHsTHE 00 OOpaTUMBIX M HEOOpPaTHMBIX
XUMUYECKUX peakiusax. [IoHsTHe 0 TOMOTeHHBIX U reTeporeHHbIX peakiusax. [lonaTue o karamuse.
[lonsiTe 0 XUMHUYECKOM paBHOBECHUU. DaKTOPHI, BIUSIIONUIME HA CKOPOCTh XUMUYECKON PEAKIUU U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHUCIINTENIBHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, JJIEKTPOHHBI OalaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBlieHME YpaBHEHHHM OKHUCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BAaHUEM METO/1a JIEKTPOHHOT 0 OanaHca.

Teopuss >IEKTPOIUTUYECKON IHUCCOLMALMU. IJJIEKTPOJMTBI M HENIEKTPOJUTHL. KaTnoHsl,
aHUOHBI. MeXaHu3M JUCCOLMALUH BEIIECTB C Pa3IUYHBIMU BUIAMHM XUMUYECKOU cBsA3U. CTeneHb
nuccouuanui. CHIIbHBIE U C1a0ble 3JEKTPOJIUTHI.

Peakiium MoHHOTO OOMEHa. YCIIOBUSI NMPOTEKAaHUS peakUuii MOHHOTO OOMEHa, IMOJIHBIE U
COKpaIllEHHBbIE MOHHBIC ypaBHEHHsS peakuuil. CBOHCTBa KHCIOT, OCHOBAaHUW W COJIEM B CBETE
IPEJCTaBICHUN 00 IEKTPOIUTHYECKOH nucconuanuy. KauecTBeHHble peakiiui Ha noHbI. [loHsTHE
0 TUJIPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISAMHU KPHUCTAUINYECKUX PEIIETOK HEOPraHMYECKHX BEILIECTB —
METaJUIOB M HEMETAJUIOB (rpaduTa U anmasa), CJI0KHBIX BELIECTB (XJIOpHa HATPHs), UCCIeI0BaHHUE
3aBHUCUMOCTH CKOPOCTH XHUMHUYECKOW pPEaKUMHd OT BO3ACUCTBUS PA3IMYHBIX (PaKTOPOB,
UCCJIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PAaCTBOPOB BEILIECTB, IpolLecca JUCCOLMALUU KHCIOT,
menoyed U conell (BO3MOXKHO HCHOJB30BAHUE BHJIEO MAaTEepHalioB), INPOBEICHHE OIIBITOB,
WUTIOCTPUPYIOIIUX MHPU3HAKM NPOTEKAHUS peakiuil HOHHOro obOMeHa (oOpa3oBaHHE OCaJKa,
BbIJIEJICHUE Ta3a, OOpa30BaHUE BOJbl), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX PEAKUMHA (rOpeHue, peakluuu pasjioKEHUs, COEIMHEHUs), pacrno3HaBaHUE
HEOPraHWYECKUX BEUIECTB C IIOMOIUBIO KAayeCTBEHHBIX pEaKUMi Ha HOHBI, pEIICHHE
9KCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemertayuibl M MX coeIMHEHUSA

OO0mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIIEHU
okuciaeHus. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJOreHOB. XHMUYECKHE
CBOWCTBAa Ha MpuMepe xJjopa (B3aMMOJAEHCTBME C MeTaUlaMH, HEMETaulaMH, IIeJI0YaMu).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHYECKHUE CBOWMCTBA, MOJIydeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPOJAA Ha OpraHM3M 4ejoBeka. BakHelmine XJIOpuabl M MX HaX0XJIECHUE B
IIPUPOJIE.

OOmas xapaktepuctuka »s1eMeHTOB VIA-rpynmbel. OcCoOEHHOCTH CTPOEHHMsS AaTOMOB,
XapakTepHble cTeneHu okucieHusa. CrtpoeHne U (U3NYECKUE CBOICTBA MPOCTBHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINM KUCIIOPOAA U cepbl. XUMHUYECKHE CBOMCTBA CEPHI.
CepoBoiopoJi, cTpoeHue, pu3nuecKue U XuMuieckrue cBoictBa. OKCHIBI cepbl KaK MpeACTaBUTENN
KHUCJIOTHBIX OKCcHJIOB. CepHas KuCIOTa, (U3MYECKMEe W XHMHYECKHE CBOMCTBa (00Iue Kak
MIpe/ICTaBUTENsl KJlacca KHUCIOT U creuunduyeckue). XUMUYECKHe peakiuH, JeKalllie B OCHOBE
MIPOMBIIIJIEHHOTO crocoba MoyydeHus cepHol Kuciotel. IIpumenenue cepnoil kucnotsl. Conu
CepHON KHUCIIOThI, KAUeCTBEHHAsl peaklus Ha cyiabpaT-uoH. HaxoxxaeHue cepbl U e€ cCoeIMHEHUI B
npupoje. XUMHYECKOE 3arpsi3HEHHE OKpYXarolled cpeapl COeAMHEHUSIMH Ccepbl (KHCIOTHBIE
TOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MpeA0TBpaIlEHUsI.

OO6mass xapaktepucTuka 3JeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUs. A30T, paclpocTpaHeHHe B IpUpoJe, (Pru3nyeckre u XUMHUUECKHe
cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAK, ero (pu3nueckue M XUMHUYECKHE CBOMCTBA,
nosiydueHue u npuMeHenne. Coau aMMOHUS, UX (QrU3HYecKHe U XUMUYECKHE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakiysi Ha HMOHbI aMMOHHA. A30THas KHUCJIOTa, €€ TojlyueHue, (u3nyecKkue u
XMMHAYECKHe CBOicTBa (OOIIME Kak TMpeICTaBUTENsl Kilacca KUCIOT M CIEHU(pHUYECKHE).
Vcnonp30BaHue HUTPATOB U COJIEH aMMOHHUSI B Ka4eCTBE MMHEPAJIbHBIX yI0OpeHHH. XUMHUYeCcKoe
3arpsi3HEHUE OKPY KaIoIel Cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa,
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MOYBHI ¥ BOJIOEMOB). Docdop, amnorponHbie Moaudukanuu Gocdopa, Gpuznyeckne 1 XUMUYECKHE
cBoiictBa. Oxcupa docdopa (V) u dochopnas kucnora, PU3NIECKUEe U XUMHUYECKHUE CBOWCTBA,
nony4yenue. McnonszoBanue pocdaroB B KauecTBe MUHEPAIBHBIX YI0OPEHHIA.

OOmass xapakrepuctuka »si1eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHMsSI AaTOMOB,
XapaKTepHbIE CTENEHW OKUCICHUA. YTIEepoJl, alIOTPOIHbIE MOJIM(UKAILMK, PAaCIpPOCTPAHEHUE B
npupoje, Gu3nUeckue U XMMUYECKHe CBOWCTBa. Axcopbums. KpyroBopot yriepona B mpupoze.
Oxcuapl yriueponaa, ux (pu3nyecKkue W XUMHUECKHE CBOWCTBA, JEHCTBHE Ha >KHUBBIE OPraHU3MBI,
HOJy4CHUE WM MPUMEHEHHE. DKOJIOTHYECKUE MPOOJeMbl, CBs3aHHbIe ¢ okcuaom yriepona (1V),
TUIIOTE3a TI100aIbHOIO MOTEIUIEHUs KJIMMaTa, NapHUKOBBIN 3¢ (deKT. YTonbHas KUCI0Ta U €€ COlH,
X (U3NYECKUEe U XMMHYECKHE CBOMCTBA, MOJIyueHHEe M IpuMeHeHue. KadecTBeHHas peakuusi Ha
KkapOoHaT-moHbL. Vcnonp30BaHue KapOOHATOB B OBITY, MEAULMHE, MPOMBIIUIEHHOCTH H CEIHCKOM
XO035HCTBE.

[lepBoHauaibHble MOHATHA 00 OPraHMYECKUX BELIECTBAX KAaK O COEIMHEHMSX yIiepoja
(MeTaH, 3TaH, YTHJICH, alleTUJICH, ATAHOJ, TIIMLEPHUH, YKCYCHas: KucioTa). IIpupoaHble HCTOUHUKH
YIIEBOAOPOAOB (YToJib, IPUPOAHBIN Ta3, HEPTH), MPOAYKTH HX MEepepaboTKu (OCH3MH), X POJIb B
ObITY M INpOMbILUIEHHOCTH. IloHATHE O OMOMOrMYecKH Ba)KHBIX BeIIECTBaX: Hpax, Oenkax,
yIJIEeBOAaX — M MX pPOJIM B JKU3HU 4eJOBeKa. MaTepualbHOE €IUHCTBO OpraHMYeCKUX u
HEOPTraHUYECKUX COCTUHECHUH.

Kpemuuii, ero ¢usnueckue U XMMHUECKHE CBOICTBa, IIOJIYYEHHE M IPUMEHEHHE.
Coenunenus kpeMHus B npupoje. Obmme npeacrasienus 06 okcuae kpemuus (V) u kpemaueBoi
kuciote. CHIIMKAThl, UX UCIIOJB30BaHKE B OBbITY, B IPOMBIIIJICHHOCTU. BaxkHel11e cTpouTenbHbIe
MaTepualibl: KepaMuKa, CTEeKJIO, IEMEHT, OeToH, jkene300eToH. Ilpobiembr OGe30macHOro
WCIIOJIb30BAaHUS CTPOUTENLHBIX MaTEPUAIIOB B IIOBCETHEBHOMN JKU3HU.

Xumuueckuii 3xcnepumenm:

u3yueHue o0pa3l0B HEOPraHWYECKUX BEIECTB, CBOICTB COJITHOW KHCIOTHI, IPOBEIECHUE
KayeCTBEHHBIX PEaKIMii Ha XJIOPHUI-MOHBI M HAOJIOJCHHE NPU3HAKOB MX IPOTEKAHUS, OMBITHI,
oTpakaromue (U3NYECKHe W XMUMHUYECKHE CBOMCTBA TaJOTEHOB M WX COCTUHEHHUN (BO3MOXKHO
UCMOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMIIEHHWE C oOpas3laMy XJOPHJIOB (raJlOTeHH]IOB),
O3HAKOMJIGHHE C ofOpa3uamMu cepbl U €€ COeIMHEHHSIMH (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEpHAIOB),  HAONIOZCHWE  Tpolecca  OOyIJIMBaHUS  caxapa  MOJ  JEHCTBUEM
KOHLEHTPUPOBAHHON CEPHON KHCJIOThI, U3YyYEHHE XUMHUYECKHX CBOMCTB pa30aBlIeHHOW CepHOM
KHUCJIOTHI, MPOBEJACHHE KAueCTBEHHOW peakUuu Ha cyinb(haT-MoH W HaONIoJIeHHE Npu3HaKa eé
NPOTeKaHMs, O3HAKOMJIEHHE C (U3NYECKMMHU CBOMCTBaMHU a3oTa, ¢ochopa MU HX COeIUHEHUH
(BO3MOKHO HCIIOJIb30BAaHME BMJIEOMATEPHANIOB), 00pa3liaMu a30THBIX U (OCPOPHBIX YIOOPEHUIH,
MoJIy4yeHue, cooOrpaHue, paclio3HaBaHUE U U3y4eHHE CBOWCTB aMMHUaKa, IPOBECHHE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U GochaT-uOH U U3yYeHHEe IPU3HAKOB UX MPOTEKaHMs, B3aUMOJIeHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/bI0 (BO3MOKHO MCIIOJIb30BaHHE BHJEOMATEPHAIIOB),
M3Y4YEHHE MOJeNeld KpHUCTAUIMYECKUX PelETOK anmasa, rpadura, QymiepeHa, 03HAKOMIIEHHE C
MpoLeCCOM  aACOpOLMU  pacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
MpOTHBOra3a, MOJy4yeHue, coOupaHue, paclo3HaBaHHE M HM3YYEHHUE CBOMCTB YIJIEKHCIOrO Tasa,
MIPOBE/ICHNE KAYEeCTBEHHBIX pEakIMii Ha KapOOHAT M CHJIMKAT-UOHBl U H3YyYEHHUE MPU3HAKOB HMX
MPOTeKaHHs, O3HAKOMJICHWE C TPOAYKIHMEH CHIMKATHOW TPOMBINIICHHOCTH, pEUICHHE
9KCIIEPUMEHTAIBHBIX 33a4 10 TeMe «BakHele HeMeTallIbl U UX COSAUHEHUSD.

MeTaJjljibl M MX COEIMHEHHUS

OOm1ast XapakTepUCTHKa XMMUYECKUX 3JEMEHTOB — METAJUIOB HA OCHOBAHUHU X TTOJIOKEHUS
B llepnogmueckoit cucreme xumuueckux sieMmeHToB J[. M. MenaeneeBa M CTpOEHHMsSI aTOMOB.
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Crpoenne wmetaiioB. Metainuyeckas CBsI3b W MeETaUIMUECKas KPUCTAJUIMYECKas pEelIETKa.
DNEeKTPOXUMUYECKUN psifi HaNpspKeHUM MeTaioB. Du3nueckrue M XUMHUYECKHE CBOMCTBA
MeTauioB. OOmme crnocoObl monydyeHus MeTawioB. [loHATHE O KOPpPO3MM METAJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppos3uu. CraBel (CTanb, YyryH, TIOPATIOMHHHM, OpoH3a) U HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[[{enounble MeTaIUIBL: MOJIOKEHUE B [lepruoanueckon cucteMe XuMuyeckux anementos /1. WM.
MenpeneeBa, CTpOEHHE UX aTOMOB, HAXO0KJEHHE B Ipupoe. PU3NUYECKUE U XUMUUECKHE CBOHCTBA
(Ha mpumepe Hatpusi U Kanusi). OKCHIIbI U TUIPOKCUIBI HATpUs U Kaius. [IpuMeHeHne menouHbIx
METAJUIOB U UX COECIMHEHUM.

[IlerouHO3EeMENBbHBIE METAJIIIBI MAarHUM M KaJIbLMW: 10JI0KeHUe B [lepuoandeckoit cucreme
xuMHu4ueckux anemeHtoB [[. M. MeHueneeBa, CTpOCHME MX AaTOMOB, HAXOXKJICHHE B MIPHUPOJE.
du3znueckue W XUMHYECKHE CBOMCTBA MarHusl M KajublMs. BaxHeWline COEIWHEHHUs KaJbLU
(okcun, rugpokcun, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B llepuogumueckod cucreme xumuuyeckux sieMeHros I, M.
MenpeneeBa, CTpo€HUE aToOMa, HaxokKJIeHue B npupoje. Puznueckue U XUMHUYECKUE CBONCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA M TUIPOKCUIA ATIFOMUHHUS.

Kenezo: mnonoxenue B llepuoguueckoit cucrteme xumuueckux saemeHtoB /[l W.
MenpeneeBa, CTpoeHUE aToma, HaxokJaeHue B mpupone. duznueckue U XMMHUYECKHE CBOWCTBA
xene3a. Okcuapl, ruapokcunsl u conu kenesa (1) m xenesa (111), ux cocras, cBoicTBa u
MOJIyYEHHUE.

Xumuueckuii 3xcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3lilaMy METaNIOB U CIUIABOB, UX (PU3MUECKUMU CBOMCTBAMHU, U3yUEHUE
pe3yIbTaTOB KOPPO3UHM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHHE BUJIEOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJA KalbliUd M HaTpus C BOJOM (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHATIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, MpoOIlecca TOpPEHHUs Keiesa B
KHCII0pO/ie (BO3MOXKHO HCIIOJIb30BAHHUE BUIEOMATEPHAIIOB), IPU3HAKOB IPOTEKAHUS Kau€CTBEHHBIX
peakiuii Ha MOHBI: MarHus, KajJbllUs, aATIOMUHMSA, [UHKa, xene3a (1) u xeneza (M), mexu (1),
HaOJI0ZICHNEe U ONMMCAHUE MPOLECCOB OKPALIMBaHMS IUVIAMEHM MOHAMM HATpHs, Kalusd M KalbLus
(BO3MOXXHO HCHOJIB30BaHKUE BUIEOMATEPUANIOB), UCCIIeIOBaHNE aM(pOTEPHBIX CBOWCTB T'MAPOKCH]IA
ATIOMHHMS U TUIPOKCHJA LIMHKA, PElIeHUE SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «Baxuelimue
METAJIJIbl U UX COETUHEHUS».

XuMus M OKpy:Kamowmas cpeaa

BemectBa 1 Marepuanbsl B IOBCEIHEBHOM >KM3HHM UeJIOBEKa. be3omacHoe HCIOJIb30BaHUE
BEUIECTB M XMMMUYECKHUX peakiuii B ObiTy. [lepBas mnomomb HpH XUMHYECKHX OXOrax u
OTpaBJICHUSIX.

XUMHUECKOe 3arpsi3HEHHE OKpy»Karolled cpenbl (MpeaenbHas JOMYCTHMas KOHLIEHTpAIUs
BeiecTs, nanee — [1JIK). Poiab xumuu B perieHnu 3K0I0rn4eckux mpooiem.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHAIIBI).

Mesicnpeomemmunie céazu

Peanuzanus MeXnpeIMETHBIX CBA3E€H IPHU M3YyYEHUU XMMHHM B 9 Kilacce OCYHIECTBISETCS
yepe3 MCIOJIb30BaHUe KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHUN, TaK U MOHSATUH, SBISIOLUINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT'O 1IHUKIIA.

OOu1re ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAYYHBIM (akT, TUIOTE3a, 3aKOH, TEOPHs, aHAIN3,
CHHTE3, KJIacCU(pHKAIMs, MEePUOJUYHOCTh, HAOIIOJACHUE, OKCIEPUMEHT, MOJAEIHUPOBAHUE,
U3MepeHue, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOJIOTUS, MAaTEpHAIIbI.
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®usnka: wmarepusi, aroM, OJEKTPOH, TMPOTOH, HEHTPOH, WOH, HYKJIUA, HN3OTOIBI,
palMOAaKTUBHOCTb,  MOJEKYJNa, OJJIEKTPUYECKUH  3apsl, MPOBOJHUKH, IIOJYIPOBOJHUKH,
IUJIEKTPUKY, (DOTOIIEMEHT, BELIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSIHME BELIECTBA, a3,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIIMYECKAsl PEHIETKA, CIJIaBbl, (pU3nvYecKue BETHMYMHBI, €AMHUIII
U3MEPEeHHS, KOCMHYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE31b1, CoHIIE.

buonorusi: ¢Qotocunres, npixanue, Ouocdepa, IKOCUCTEMa, MHUHEpPAIbHbIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOABI, MOJE3HBIE UCKONAeMbIE,
TOIUIMBO, BOJHBIE PECYPCHI.
[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XMW HA YPOBHE
OCHOBHOI'O OBHIET'O OFPA30OBAHNMA

JUYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHHS IPOTPAaMMbI OCHOBHOTO OOIIEro o0Opa3oBaHUs
JIOCTUTAIOTCSl B X0Jie OOYYEeHHs] XMMUU B €IMHCTBE Y4€OHOW M BOCIUTATEIHHON NEATETHLHOCTH B
COOTBETCTBUH C TPATUIMOHHBIMU POCCHUICKUMHU COLIMOKYJIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSAMHU, TPHUHITHIMU B OOIIECTBE MpaBUJIaMHU U HOPMaMHU TOBEJIEHUS U CIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HaHUS, CAMOPA3BUTHUS U COITUAIM3AIIMN 00YJarOIUXCSl.

JIn4HOCTHBIE PE3yJAbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOH ITO3MTHBHBIX IICHHOCTHBIX OPHUCHTAIIMA W PACHIMPEHHE OINbITa JCATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoTHYECKOro BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIECHMSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY M HAYYHOMY
HACJEIUI0, TIOHMMaHUsl 3HAYCHHMs] XHUMHYECKOW HAayKd B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HH(OpMaIueld O MEPEeNIOBBIX TOCTHKCHHSIX U OTKPBITHAIX
MHUPOBOH U OTCUECTBEHHOW XUMHH, 3aMNHTCPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa
H 00IIIEeCTBA;

2) rpaskKIaHCKOro BOCTIMTAHUS:

MPEACTABICHUS! O COLMAIBHBIX HOpPMax M TMpaBUJIaX MEXKIUYHOCTHBIX OTHOILIEHUU B
KOJIJIEKTHUBE, KOMMYHUKaTUBHOMN KOMITETCHTHOCTH B 0OIIIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIeIOBATENIbCKOM, TBOPUECKOW U JIPYTUX BHAAX JACSATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOM COBMECTHOM NIEATENHHOCTH TIPH BBINMOJHEHUU y4eOHBIX, MMO3HABATEIIBHBIX 3ajad,
BBITIOTHEHUH XMUMHYECKHX OJKCIEPUMEHTOB, CO3JaHMM Y4YEOHBIX MPOEKTOB, CTPEMIICHUSA K
B3aMMOIMOHMMAHUIO U B3aWMOIIOMOIIM B TIpoIlecce ITOH Y4eOHOU NesTENbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE MOBEJCHUE U TIOCTYIIKH CBOMX TOBAPHIIEH C MO3UIIMU HPABCTBEHHBIX M MIPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUECKHE  MPEACTaBICHUS O  BELIECTBE W XHMHYECKOM  peakivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M COCTABJISIFOIIHAE OCHOBY IS
MMOHUMAaHUS CYINTHOCTH HAay4YHOW KapTHHBI MUPA, MPEJCTABIECHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUSL MPUPOJIbI, B3aMMOCBS35X YEJIOBEKa C MPHUPOAHOU CpPENoi, O POJM XUMHUU B MO3HAHUH
3TUX 3aKOHOMEPHOCTEN;

MMO3HABATE/IbHBIC MOTHBBI, HAaNpaBJIEHHbIE HA TOJYYCHHE HOBBIX 3HAHUW 110 XWUMUHU,
HEOOXOaUMBIE I OOBSCHEHHS HAOMIOJAaeMBbIX TIPOIECCOB W SIBIICHWW, IMO3HABATEIbHOM,
MH()OPMAIIMOHHON M YUTATETLCKOM KYIbTYPhI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITENILHON paboThI C
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YU4EOHBIMH TEKCTaMH, CIPABOYHON JIUTEPaTypoOl, IOCTYIHBIMA TEXHUYECKHMMHU CPEICTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpeC K OOYYEHHI0O W TIO3HAHMIO, JHO0O03HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHMI0, MPOCKTHONH W HCCIIEIOBATEIIbCKOM JCATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJICHHOCTU ¥ YPOBHS O0YYEHUS B TAJIbHEHIIIEM;

4) popMHUpOBaHUSI KYJIbTYPbI 310POBbS:

OCO3HaHUE IEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3/JI0POBBIO, YCTAHOBKH
Ha 370pOBBI 00pa3 JKW3HU, OCO3HAHMWE TIOCIEJACTBHIA W HEMPUSTHE BPEIHBIX IPUBBIUCK
(ymoTpeOneHrsT aJIkoroJisi, HApKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIOJEHUS TPaBHII
0€30MMacHOCTH MPH OOPAICHIH ¢ XHMHYECKUMHU BEIICCTBAMHU B OBITY M PEAIbHON JKU3HH,

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YYCHHUIO mpodeccuil u Tpyaa pa3iudHOro poja, YBaKECHHUE K
TPYAY U pe3yabTaTaM TPYAOBOH JEATEIBHOCTH, B TOM YHCJIC HA OCHOBE IIPUMEHEHUS MPESIMETHBIX
3HAHWUW TI0 XUMHUHU, OCO3HAHHBIN BHIOOP MHIMBUAYAIBHON TPACKTOPUU MPOIOJIKEHHS 00pa30BaHUS
C y4€TOM JIMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB U
MoTPeOHOCTEH, YCIENIHOM MPo(eCcCHOHAILHON JEeITeIPHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMCHUH,
TOTOBHOCTB a/IalITUPOBATHCS B IPOPECCHOHATBHOI Cpe/ie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

9KOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIICHHWE K MPHUPOJC KaK MCTOYHHKY JKHU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHHMS, NMOHMMAaHUE IICHHOCTH 3JIOPOBOIO M O€30MacHOro o0pasa >KW3HH,
OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (DU3NYECKOMY M IICUXHUYECKOMY 3JI0POBbIO, OCO3HAHUE
LIEHHOCTU COOJIIO/ICHUsI MPaBHJI OE30MACHOTO TMOBEACHUS MPHU padOTe C BEIIECTBAMH, a TaKKe B
CUTYAIUSAX, YTPOIKAIONTUX 3I0POBBIO U KU3HU JIFOICH;

CIIOCOOHOCTH MPUMEHSATh 3HAHHMS, TOJyYaeMbIe MIPH W3YYCHUH XUMHH, JJIS PEIICHUS 3a/1ad,
CBSI3aHHBIX C OKPYKAIOWICH NPUPOIAHON Cpenod, Ui TOBBIIICHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYPBI, OCO3HAHHS TJIOOATBLHOTO XapaKTepa JKOJOTHYSCKHUX IMPOOIeM W IMyTeH UX pPeImeHUs
MOCPEACTBOM METOJIOB XUMHH, JKOJOTHYECKOTO MBIIIICHUS, YMCHHS PYKOBOJCTBOBATHCS UM B
MO3HABATENbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS  (HOPMHUPOBAHHS
MHPOBO33PEHHUs OOIICHAYYHbIC TOHATHS (3aKOH, TCOPHS, NPHHIUI, THIOTEe3a, (hakT, cUCTeMa,
MPOLIECC, AKCIEPUMEHT U JAPYroe.), KOTOPhIE HCIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MpeaMeTax M TMO3BOJISIOT Ha OCHOBE 3HAHUH U3 STUX MpeAMEeTOB (POPMHUPOBATH MPEICTaBICHUE O
IIEJIOCTHOW HAyYHOW KapTWHE MHpa, W YHHBEpCaJdbHbIC Y4eOHBIC ACUCTBHS (TIO3HABATEILHBIC,
KOMMYHHKATHUBHBIC, PETYJISATHBHBIC), KOTOPBIE O00CCIeYMBAIOT (POPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENTLHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TENbHOCTH.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble joruyeckue aeiicTBus:

YMEHHUS UCTIOIh30BaTh PUEMBI JIOTHYECKOTO MBIIIUICHHUS ITPH OCBOCHUY 3HAHHI: paCKpPHIBAThH
CMBICT XUMHUYECKHUX TOHATUH (BBIACIATh MX XapaKTEpHbIE MPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b
C IPYTUMU TOHATHUSMHU), UCTIOIH30BATh MOHATHUS IJI1 OOBSICHEHUS OTIEIbHBIX (JAKTOB W SIBICHUH,
BBEIOMpATh OCHOBAaHUS W KPUTEPHUH JUTS KIacCH(DHUKAIMM XUMHUYSCKUX BEIISCTB W XUMHYCCKHX
peaknuii, yCTaHaBIIMBAaTh MPUYNHHO-CIICICTBEHHBIC CBSA3H MEXIY OOBEKTAMH W3YYCHHS, CTPOHTH
JIOTUYECKUE pacCyXAeHHs (MHAYKTHBHBIC, ACAyKTHBHBIC, 1O aHAJIOTHH), AENaTh BBIBOJABI U
3aKJTFOYCHUS;
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yMEHHE NPHUMEHATHh B Ipollecce IMO3HAHUS TMOHATUS (IIPEeIMETHbIE M METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3YeMble B XHUMHH, NPeoOpa3oBbIBAThH IIMPOKO
IIPUMEHSIEMbIE B XMMHMM MOJEIbHBIE IPEACTABICHUS — XUMHUYECKHM 3HAK (CHMMBOJ 3JEMEHTA),
xumuueckas (opMmyna M ypaBHEHHE XHMMHMYECKOM peakuMd — TMpU pPeleHuH YydeOHo-
[T03HABATEJIBHBIX 337a4, C YYETOM TUX MOJEJbHBIX MPEICTABICHUN BBISABIATh U XapaKT€PU30BATh
CYIIECTBEHHBIC NMPU3HAKH M3YYaeMbIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMHUECKUX PEAKIIUH,
BBISIBJISTH OOIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBSI3U U IIPOTUBOPEUMS B U3Y4aEMBbIX
rpoleccax U BJICHUSIX.

Ba3oBble nccienoBarebckme 1eiCTBHUS:

YMEHHE HUCII0JIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IIO3HAHMSI, a TAKXKE
B KayecTBe OCHOBHI JUIsl (POPMHPOBAHUS THIOTE3bI MO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

npuoOpeTeHne ombiTa MO IUIAHUPOBAHUIO, OPraHU3allMd W TPOBEICHHIO YYEHHYECKUX
9KCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOJOM IIPOLECCa, CaMOCTOSITENIbHO MPOrHO3UPOBATh €r0
pe3ynbrat, (QopMynupoBaTh OOOOILIEHHS ¥ BBIBOABI MO pe3yldbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTABIATh OTUET O MPOJIeNIaHHOM pabdoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMpATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(GOPMAIMIO PA3IIMYHBIX BHIOB U
dbopM mpencTaBiIeHHs, MOTYYaeMYI0 W3 Pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJSpHAS JUTEpaTypa
XUMHUYECKOTO COJIep KaHMsl, CIPaBOYHbIE MOCOOMs, pecypchl HTepHeTa), KpUTHUECKU OLIEHUBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

YMEHHE MPHUMEHSTh Pa3IMYHbIE METO/BI U 3alpOChl TPU MOMCKE M 0TOOpe MH(pOpMAIUN U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX JUIsI BHIMOJHEHHs Y4e€OHBIX W MO3HABATEIbHBIX 3a/1a4
onpeAeNnEéHHOr0 THIA, NPUOOpPETEHHE OIbITa B O0JIACTH HUCHOJB30BaHUS HH(OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJAJCHUE KYJIbTYpOW aKTUBHOTO HCIIOJIIb30BAHMS Pa3INYHBIX
MIOMCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTHUMaJbHYIO (OpMy MpeAcTaBiIeHUs
uHbOpMallMM U WJUIIOCTPUPOBATH pelIaeMble 3a7aydl HECJIOKHBIMH CXEMaMH, JuarpaMMmamu,
apyrumu popMamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIIONb30BaTh M aHAJIM3UPOBATh B IIpoliecce Y4eOHOM M MCCIeA0BATEIbCKOM
NEeSTeIbHOCTH UH(POPMALIHIO O BIUSHUY MPOMBIIIEHHOCTH, CEJIbCKOTO X035IIICTBAa M TPAHCIIOPTa Ha
COCTOSIHME OKPYKAIOLIEH IIPUPOIHOU CPEMBI.

KomMyHuUKaTHBHBbIe yHHBepcaibHble y4eOHbIe JelicTBHA:

yMEHUS 3a7aBaTh BOIPOCHI (B XO/€ AUANIOTa U (UJTK) AUCKYCCHH) TI0 CYIIECTBY 00CYK/1aeMOi
TeMbI, (POPMYITHPOBATH CBOU MPEIOKEHUSI OTHOCUTEIHHO BBITIOJHEHMSI PEATIOKEHHOM 3a/1a4;

YMEHUS MPEJCTABIATh NOTYUEHHbIE Pe3yJIbTaThl T03HABATEIbHOM AEATENIbHOCTH B YCTHBIX U
MUCHbMEHHBIX  TEKCTax; JelaThb IPE3CHTAllMI0  PEe3YJIbTAaTOB  BBINOJHEHHUS XUMHUYECKOTO
JKCIepuMeHTa (J1abopaTOpHOTO OMbITa, JAa0OpPaTOpHOM paboOThl MO HCCIEIOBAaHUIO CBOWCTB
BEIIIECTB, YIEOHOTO MTPOCKTA);

yMEHHUSI y4eOHOTOo COTPYJHHYECTBA CO CBEPCTHHKAMM B COBMECTHOW IO3HABAaTEIbHON U
HCCIIEI0BATENBCKON IEATETLHOCTH MPU PELICHNH BO3HUKAIOIIUX MPO0JIeM Ha OCHOBE y4€Ta 00X
MHTEPECOB M COTJacoBaHUA MO3ULUN (0OCYXKAeHHs, OOMEH MHEHHSIMH, «MO3TOBbIE IITYPMBbI»,
KOOpJMHAIIMSI COBMECTHBIX JEHCTBUI, ONpeeleHe KPUTEPHEB IO OLEHKE KauecTBa BHIMOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepcaibHble y4eOHbIe AeiicTBUA:
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YMEHHE CaMOCTOSITEIIEHO OMpPEIeNsATh IEeNU ICATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIHMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JACSITENLHOCTD, BEIOUpATh HanOoIIee
3¢ (heKTHBHBIC CIOCOOBI PEIICHUST YUSOHBIX M TIO3HABATEIBHBIX 33]]a4, CAMOCTOSTEIHLHO COCTABIIATh
WIH KOPPEKTHPOBAThH TPEJIOKCHHBIN aJrOPUTM JEHCTBUN TPU BBIMTOJHCHUU 33JIaHUN C y4ETOM
MOJTyYCHUsT HOBBIX 3HAHHMHA 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHSIX, OLCHHBAThH
COOTBETCTBHE IIOJyYEHHOTO pe3yJbTaTa 3asBICHHON IeJIM, YMEHUE HCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B YCIOBUU 3a/1aHU.

NPEJAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX peE3yIbTaTOB IO OCBOCHHUIO O0S3aTEIBHOTO  COZICPIKAHUS,
YCTQHOBJICHHOTO JaHHON (enepanbHOil  pabodeld MHporpaMMoid, BBIACHSIOT: OCBOCHHBIC
00y4aroImuMUCs HayYyHbIE 3HAHHS, YMEHUS U CIIOCOOBI IEHCTBHIA, cienu(pUIecKue s MpeIMeTHON
obmacti «XWMHSI», BHIBI JCSITCIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIpPETAIIHH,
peoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.

K koHmy oOydenuss B 8 kJacce mpeaMeTHble pe3yibTaThl HAa 0Aa30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHH:

® pacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJICKYJa, XUMHYCCKHMA
3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OHOPOIHAS U HEOTHOPOIHAS),
BaJICHTHOCTh, OTHOCHTEJIbHAS aTOMHAsi U MOJICKYJISIpHas Macca, KOJIMYECTBO BEIICCTBA,
MOJIb, MOJIIDHAs Macca, MaccoBas JOJsl XUMHUYECKOrO OJIIEMEHTa B COCJAWHCHHH,
MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHb
OKHCJICHHS, XUMHYECKasi peakuus, KiIacCH(PHUKAIMsi PpEeaKIuil: peakuud COCTUHCHUS,
peaKIMK pa3iokKeHUs, PEaKIIUU 3aMEIICHUs, PEaKIui OOMEHa, 9K30- U DHJOTEPMUYCCKHE
peaKIiyu, TEIIOBON APPEKT peakiluu, SAPO aToMa, SJIEKTPOHHBIN CIIOW aroma, aTOMHas
opOuTaNb, paguyc aromMa, XMMHUYECKas CBs3b, MOJSPHAS M HEMOJSIpHAas KOBaJCHTHAs
CBSI3b, HMOHHAs CBs3b, HWOH, KAaTHOH, aHWOH, pacTBOp, MaccoBas JIOJiSl BEIIECTBA
(IpoLIeHTHAsI KOHIICHTPAIUS) B PACTBOPE;

® WUTFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHSATHH W TPUMEHSATH JTH
TIOHSATHSI IPU OMMCAHUU BEIIECTB U MX MPEBPAICHHIA;

® ICIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY /ISl COCTaBIEeHUs (DOpPMYIT BEIIECTB U YpaBHEHUN
XUMHYECKHUX PEaKIIHii;

® OmNpenensTh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHAPHBIX COEIWHEHUSX, CTENEHb
OKHUCIJIGHHS DJJIEMEHTOB B OWHApPHBIX COEAMHEHUSAX, MPUHAATICKHOCTh BEIIECTB K
onpefeNéHHOMY KJacCy COeIMHEHMH 1o ¢GopMysiaM, BHJA XHUMHYECKOH CBS3U
(KoBaJIeHTHAs! ¥ MOHHAS) B HEOPTAaHUYECKUX COCTUHEHUSX;

e packpbeiBath cMbich Ilepuonnueckoro 3akona J[. M. MenneneeBa: Je€MOHCTPUPOBATH
MOHUMAaHUE TEPHOJUYECKONH 3aBHUCHMOCTH CBOWCTB XMMHMUYECKHUX DIEMEHTOB OT HX
nonoxkenuss B Ilepumonuueckoil cucteme, 3aKOHOB COXpPAHEHHs MacChl BEIIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUSHHUs, 3aKOHa ABOTaIpo;

e ONUCBHIBATh U XapakTepu3zoBaTh Tabmuunyto Qopmy [lepuoguueckoid  cHUCTEMBI
XUMHAYECKHX D3JIEMEHTOB: pPa3lIM4aTh TOHATHS <«TJIaBHas moArpynma (A-rpymma)» u
«mmobounast moxarpynma (b-rpynma)», wMansle W OONbIIME TEPHUOIBI, COOTHOCHTH
o0o3HaYeHHsI, KOTOpble MMelTcs B Tabnuie «llepumomudeckas cucteMa XUMHYECKHX
anemeHToB JI. M. MeHneneeBay ¢ UYMCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMAYECKHX DIIEMEHTOB (COCTaB MW 3apsl sapa, oO0Imee 4YHCIO DJIEKTPOHOB U
pacripesielieHue UX 110 SJICKTPOHHBIM CII0SIM);
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KJIACCU(UIIUPOBATh XUMUYECKUE DSJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XMUMHUYECKUE
peakuuu (MO 4YMCIAYy U COCTaBY YYAacTBYIOUIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY
s dekry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB pPa3IMYHbIX
KJIaCCOB,  TOJTBEpXIasi  ONHMCAHUE  MpPUMEpPaMU  MOJIEKYJSPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTHM OT HMX KadeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH ITPOTEKAHUSI XUMUYECKUX MPEBPALLICHUN B PA3JIMYHBIX YCIOBUSIX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XMMHYECKOTO 3JIeMeHTa 1Mo ¢GopMylie COeIUHEHHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON pEeaKIuu;

[IPUMEHATh OCHOBHBIE OIEpPAllMd MBICIUTEIBHON JAESITEIIbHOCTU — AHAIM3 W CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTEMaTH3alUI0, KJIacCU(UKAIMIO, BBISIBICHHE MPUYUHHO-
-CJICJICTBEHHBIX CBSI3€M — JUISI U3YYEHHUsI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLIHM,
€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAOIIOJEHUE, U3MEPEHHUE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIH);

ClieloBaTh  MpaBWJIaM  T[OJb30BAaHMUSI XHMMHMYECKOW TMOCYyIOM U  J1abopaTOpHBIM
o0opynoBaHUEM, a TaK)Ke MpaBWiIaM OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU 110 BBITOJHEHHUIO J1a00paTOPHBIX XUMHUYECKHX OMBITOB MO MOIYYEHUIO U
cOOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOMOpPOAA W  KHCJIOPOJA), MPHUTOTOBICHHUIO
pacTBOpPOB C OMPEACIEHHON MACCOBOM J0JIEM PaCTBOPEHHOIO BEILIECTBA, IJIAHUPOBATH U
MPOBOJIUTh XUMHUYECKHUE SKCIEPUMEHTHI IO pACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCIIOT C IOMOIIbIO HHIUKATOPOB (JIakMyC, peHOoaPTaNenH, METHIIOPAHK U JPyTHe).

K koHmy oOydeHuss B 9 KJacce MpeIMETHBIE Pe3yibTaThl HAa 0Aa30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHH:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKHUX IIOHATHHA: XUMHYECKHUH DJIEMEHT, aTOM,
MOJIEKYJIA, UOH, KaTHOH, aHUOH, IPOCTOE BEILECTBO, CIOKHOE BEUICCTBO, BAJICHTHOCTD,
3IEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAsl peaKLusi, XMMUYECKas CBA3b,
TeroBo 3(QeKT peakuuu, MOJb, MOJSAPHBIM 00BEM, PpacTBOp, AIEKTPOJIUTHI,
HEAJIEKTPOJIUThI, 3JEKTPOJIUTHYECKas JUCCOLMAlMs, peakuud HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBeCHE, O0OpaTUMble M HEOOpaTHUMbIE PpEaKIIMH,
OKHUCIIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTaHOBJIEHHE, aJUIOTPONHUs, aM(pOTEPHOCTh, XHUMHUYECKasi CBS3b (KOBaJICHTHas,
MOHHAs, METaJUIM4YecKas), KpUCTAJUIMUecKas pemi€éTka, KOPpO3Hs METallIOB, CILJIaBBI,
CKOPOCTh XMMHUYECKON PEaKLUH, IpeAesbHO gormyctuMas koHneHnTpanus [1JIK Bemecrsa;
WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKHX IIOHATHA W NPHUMEHATH 3TH
MIOHATHUSA IIPU ONMCAHUU BELIECTB U UX NPEBPALECHUN;

HCIOJIb30BAaTh XUMHUYECKYIO0 CUMBOJIMKY JUIsl COCTaBIEHUS ()OPMYJI BEILIECTB U YpaBHEHUN
XUMUYECKUX PEAKLUH;

ONPEIENATh BaJEHTHOCTh U CTENEHb OKHUCIECHUS XMMUYECKUX 3JIEMEHTOB B COCIMHEHMSIX
Pa3JIMYHOIO COCTaBa, IIPUHAIUIEKHOCTh BEILECTB K ONpPEACIEHHOMY KJIACCy COCAUHEHUU
no <¢opmynaM, BHJI XHMHYECKOH CBs3M (KOBaJeHTHAs, WOHHAs, MeTaJUIM4yecKas) B
HEOPraHUYECKUX COCTMHEHUSX, 3aps]l MOHA M0 XUMUYECKOU (popmyrie, XapakTep cpelibl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COEAVNHEHUH, TUI KPHUCTAUIMYECKOM pPEIIETKH
KOHKPETHOI'O BEILIECTBA,
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packpbiBath cmbica [lepuogudeckoro 3akoHa /. V1. Menneneesa u 1eMOHCTPUPOBATH €T0
IIOHMMaHMEe: OIUCBIBaTh U XapakTepuzoBaTh TaOnuuHyto Qopmy Ilepuoanyeckoit
CUCTEMbI XUMHUUYECKUX 3JIEMEHTOB: pa3jinyaTh NOHATUS «TJaBHas noAarpynna (A-rpymnmna)»
u «mobounas mnoarpynna (b-rpymnma)», maneie W GOJBIIME TEPHOIBI, COOTHOCHUTH
0003HAaYeHMsl, KOTOPble HMEITCS B IepHOAMYECKOM TalnMie, C YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB W 3apsal sJipa,
o0IIee 4HCIo 3JICKTPOHOB W pacIpellelieHue UX IO AJIEKTPOHHBIM CII0SIM), OOBSCHSTH
o0IIKe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX COCIMHEHUH B Mpeeax
MaJIbIX IIEPUOIOB U IVIABHBIX IOATPYII C Y4ETOM CTPOCHHS HX aTOMOB;
KJaccu(UIUpoOBaTh XMMUYECKHUE 3JIEMEHTBI, HEOPraHWYECKHE BEIECTBA, XUMHYECKHE
peakiuu (MO YHUCIy M COCTaBy YYaCTBYIOIIMX B PEAKLMU BELIECTB, IO TEMJIOBOMY
3¢ exTy, 10 U3MEHEHUIO CTENIEHEH OKUCICHHSI XMMUYECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (ONUCHIBATh) OOLIUE U CHIELU(PUUECKUE XUMUUECKUE CBONCTBA IMPOCTHIX
U CIIOKHBIX BEILECTB, MOATBEPXKAAs ONMCAHUE NPUMEPAMU MOJEKYJSIPHBIX M MOHHBIX
YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLINM;

COCTaBJIATh YPABHEHHs AIEKTPOJIUTUYECKOHW JHUCCOLMALMM KUCJIOT, LIEJIOYEH M COJIEH,
MIOJTHBIE W COKpaUIEHHBIE YPAaBHEHUS PEaKIMi MOHHOTO OOMEHa, YpaBHEHHUS PEaKIIHi,
IIOATBEPKAIOIIUX CYLIECTBOBAHUE N€HETUUECKON CBSI3U MEXAY BELECTBAMH Pa3IM4YHbIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLMM IOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OajlaHCca ATUX peakiuii;

IIPOrHO3MPOBAaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOXKHOCTHU
IIPOTEKAHNS XMMUYECKUX IIPEBPAILECHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIeMEHTa MO0 (opMysie COeIUHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PAacUEThI 10 YPAaBHEHUIO XMMUUYECKOM peakluu;

coOmogaTh IpaBWja IOJIb30BAaHUS  XUMHUYECKOW Tmocyaoil u  1abopaTOpHBIM
o0opynoBaHuEeM, a TakKe IpaBuUia OOpalIEeHUs] C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKLMSAMHU IO BBIIOJIHEHUIO Ja0OPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHUIO U
coOMpaHMIO ra3000pa3HbIX BELIECTB (aAMMHAKa U YTIIEKUCIIOTO rasa);

IIPOBOAUTH PEAKLUH, MOATBEP)KIAIOIINE KAauyeCTBEHHBIM COCTAaB pPA3JIMYHBIX BEILECTB!
pacro3HaBaTh OINBITHBIM NYTEM XJOpUA-, OpomMHI-, HOAUA-, KapOoHatr-, ¢ocdar-,
CWJIMKAT-, CyJab(aT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHMSI M MIOHBI U3yYEHHBIX METAJLIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE ONEpPALlMU MBICIUTENBbHOM IESITENIbHOCTH — aHajlu3 U CHUHTE3,
CpaBHEHUE, 0000IIeHNEe, CUCTEMATHU3AIINIO, BBISBIIEHUE NPUYMHHO-CIIEICTBEHHBIX CBSI3EH
— JUI1 WU3Y4YEHHUS CBOMCTB BEIIECTB M XHMHUYECKUX PEAKLIMH, €CTECTBEHHO-HAy4YHBIE
METObI IO3HAaHUS — HAOJI0ACHNE, U3MEPEHHE, MOJIETUPOBaHHE, SKCIIEPUMEHT (peabHbIN
Y MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubmuorexa [JOK
' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BerectBa 1 XuMHuecKue 15 1 bubnnoreka IIOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HCOPraHUYECKUX BelIeCTB

51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK
' 00 okcuaax https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonstue o kucmorax 3 1 bu6nuoreka [IOK
' U COJIAX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK
' OCHOBaHUX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIACCHI bu6nuoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHT
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Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

3.1
XHUMHYECKHX dj1eMeHToB 1. 1.
Mennene-eBa. CTpoeHue atoma
XuMHYecKasi CBSI3b.

3.2 OKHCIUTEIBHO-

BOCCTAHOBHTCIIbHBIC PCAKIINHU

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bubnnoreka IIOK
https://m.edsoo.ru/7f41837c
bubnnoreka IIOK
https://m.edsoo.ru/7f41837c
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9 KJIACC

Ne i/

Pazpmea 1.

11

1.2

1.3

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

BemecTBo M1 XMMHYeCKHe PeaKIuH
[ToBTOpeHue u yriydieHne 3SHaHUH
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuuii

SJIGKTpOJ'II/ITI/I‘leCKaH Jucconuanus.
XUMHYECKHE pC€aKluu B paCTBOpax

Hroro no pazneny

Pasznea 2.

2.1

2.2

2.3

2.4

HeMeTanasl M UX cOeTHHEHUS

OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
aneMeHToB VIIA-rpynmel. ["anorens

OO11ast XapaKTepUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmsl. Cepa u eé
COEITMHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux
COEIIMHEHUS

OO01mmast XxapaKTepUCTHKA XUMHYECKIX

anemeHToB |VA-rpynnsl. Yriepoa u
KPEMHUU U UX COECIUHEHHUS

KoanuecTBo 4acoB

Bcero
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KonTposabHubie
padoThI

IIpakTn4yeckue

padoTshI

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl
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https://m.edsoo.ru/7f41a636
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Hroro no pazneny

Pazgen 3. MeTa/JIbI M BX COeTUHEHU S

3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS

Hroro no pasaceiny

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemiecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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