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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0O, a takxe Ha 0OCHOBE (peepanbHOi pabodyeil mporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHIEMIMH TMpernojaBaHus ydeOHOro mpeamera «XuMHUA» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit @eaeparuu.

[Iporpamma mo xumuu Ha€T MpeACTaBICHUE O IENsAX, OOIIeil cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYyYAIOMIUXCA CPEACTBAMU Yy4eOHOTO
nmpeamera, yCTaHaBIMBACT 00s13aTeIbHOE peaMEeTHOE coJiepKaHue,
npeaycMaTpUBaeT pachpeiesieHue ero Io KiaccaM W CTPYKTypHpPOBaHHE TIO
pazieiiaM W TeMaM TMPOrpaMMbl MO XUMHH, OMNPEACISIET KOJIMYECTBEHHbIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepKaHusl, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XUMHUU €  YIETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOy4YaromIuxcsi, ONpEeACsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOUM 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE LieJIel M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYarolerocs IO OCBOCHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0Oy4aromierocsi, ero MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEU MPEJICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUrd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTAX pPEUIeHUs TI00aTbHBIX
npoOJjieM YCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPhEBOM, IHEPreTUUYCCKOM,
MUIIEBON M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIEM 31paBOOXPaHEHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealid3allii  BO3MOXKHOCTEH NI CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB HX CAMOCTOSTENBHOW  y4eOHOW  JIESITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIBHOMN NESITETbHOCTH;

3HAKOMHUT CO CHEIUGUKON HAYYHOTO MBIIIICHUS, 3aKJIaJIbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €UHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B ((OPMUPOBAHUM €CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B KOJOTHUECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUss B OOYyYEHHH XUMUU OOECHEUMBAIOTCSA CIELUPUKON
COJIepKaHMsl ~ y4eOHOro mpeaMeTa, KOTOPBIM  SIBISETCA  IeJarormuecKu
aJanTUPOBAHHBIM OTpaXkeHHWEM 0a30BOM HAyKH XMMHH Ha ONpPENeEHHOM dTane eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOrO OOIIEro 0O0pa3oBaHUsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUMMHCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHSATHUN XHWMHH, OCHOB
HEOPraHMYEeCKOM XUMHUM W HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX TMOHSITUN
OpraHUYeCKOU XHUMUHU.

CrpykTypa coaepkaHHus MPOrpaMMbl MO XUMHU CHopMHUpOBaHA HAa OCHOBE
CUCTEMHOro mojaxona k e€ usyueHuto. Copep:kaHue CKIAJbIBAETCS U3 CUCTEMBI
MOHATUN 0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHUUECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 TPHHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoguueckoro 3akona [[. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YY4EHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpenctaBleHUd 00 AIEKTPOJUTHYECKOM JMCCOLMALMMA  BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUWA pacCMaTPUBAIOTCA HA OCHOBE OJMIIMPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSS QYHKIIMHU OOBSICHEHUSI M TTPOTHO3UPOBAHHSICBOMCTB,
CTPOEHHMS U BO3MOXHOCTEHN MPAKTHYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XHUMHU  CHOCOOCTBYyeT  (OPMHPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUPA B JIOTHKE
€€ CUCTEMHOM IPUPOJIbI, IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B HayKe. VM3ydeHue XUMUU MPOUCXOJUT C MPUBICUCHHEM 3HAHUN U3
paHee HM3y4YEHHBIX y4eOHBIX MpeaMeToB: «OKpYX oMU MUp»,

«buonorus. 5—7 kinacce» u «Puszuka. 7/ Kiacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAUT (QOpMUpOBAHHWE 3HAHWUH OCHOB
XUMHUYECKOW HAYKH Kak O0JACTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUYECKON
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KYJbTYpHI.
3amaya y4eOHOTO MpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMUUYECKHX
3HAHUM — BaKHEUIIMX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETUUYECKUX TOJTOKCHHUH,
JOCTYMHBIX 0000IIEHUI MHPOBO33PEHUYECKOT0 XapaKTepa, si3blka HAyKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWSA TMPU HW3YYCHHH BEIIECTB W
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITeNPHOCTH, OCBOCHHM TPaBUI OE€30MacHOrO OOpalieHHsl C BEIECTBAMH B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (GopMHpOBaHHE WHTEIJIEKTYalbHO pPa3BUTONW JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEHICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HU;

—  HANpaBICHHOCTh OOY4YeHHMS Ha CHCTEMaTH4eCKoe TMpUOOIIeHHUE
O0yJaroUIMXcs K CaMOCTOSITENIbHON MO3HABATEIBHON JEATENHHOCTH, HAYYHBIM
MeTOoZlaM TIO3HaHUA, (OPMHUPYIONIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHWH;

— o0ecreyeHue yCiIoBHiM, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00YUaIOIUMUCS
OIbITa PAa3HOOOpPA3HON NEATEIHHOCTH, TMO3HAHWS W CAMOIO3HAHWS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIIMI), WMEIONINX YHUBEpCaIbHOE 3HAUYCHUE IS
Pa3IMYHBIX BUIOB JESATCIbHOCTH;

— (QopmupoBanne oOmeld QYHKIMOHAIBHOW ¢ E€CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIECHUBATH SIBJICHUS
OKpPYXAIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE MPU H3YyUYEHUU
XUMHH, IPUMEHSATh UX TIPU PEIICHUH TPOOIIEM B MOBCEHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— (¢dopmupoBaHue y OOy4YaOIIMXCA TyMaHUCTHYECKUX  OTHOIICHHIA,
NOHUMAHHS [EHHOCTH XHUMHUYECKUX 3HAHWM HJi1 BBIPAOOTKH JKOJOTHYECKHU
1IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM NEATETBHOCTH B IEJNAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIbI;

—pa3BUTHE MOTHBAllUA K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHMS OOIIEUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Hpo¢uis U HaNpaBiICHHOCTH JalbHEUIIETO
o0yJeHHUS.

OO111ee 4ncIo 4acoB, OTBEAEHHBIX AJIS U3yUEHUS! XUMUU Ha YPOBHEOCHOBHOTO
obmero obpaszoBanwmsi, coctapisier 136 wacoB: B 8 kimacce — 68 wacoB (24aca B
Hegeno), B 9 kiracce — 68 yacoB (2 yaca B HEJICIIO).



COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIe XMMUYECKHE IOHATHUS

[Ipenmer xumuun. Poib XuMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena u BemecrBa. PuU3NMYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSIHUE
BemiecTB. [loHsTHE O MeTOAax MO3HAHUS B XMMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKUE dIEeMEHTbl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYECHUE.

Xumunueckas ¢popmysa. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB.3aKOH
MOCTOSIHCTBA CcOCTaBa BelecTB. OTHOCHUTENbHAsT aTOMHass Macca. OTHOCUTENIbHAS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KomnuecTBo BemiectBa. Mosb. MossipHas macca. B3anMoCBsI3b KOJIMUYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHHI] BemiectBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHU.

OuU3NYECKUE U XUMUYECKUE ABJICHUS. XUMUYECKas peakluus U €€ MPU3HAKHU.
3aKOH COXpaHEHMsS MacChl BEIIECTB. XUMHUYECKHe ypaBHeHus. Kiaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, PA3I0KEHHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOHM MOCYAOH, MpaBuUiaMu paboThl B JabOpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYE€HHUE U OIHMCAHHE
¢uznueckux CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HAOI0/IeHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAUHUs BOJAbI) U XUMHYECKHX (FOpPEHHE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (paslIoKEHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPHUAOM Oapusi, pa3lioKeHHE TUIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoAeHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4YeHHE CIOCOOOB PA3CICHUs] CMECEH: C MOMOINBI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MPOBEJCHUE OUYUCTKH MOBAPEHHOU
coilv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MACChl, CO3JAaHUE MOJEIEH MOJEKYJI
(1IrapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 37eMEHT U MPOCTOE
BemlecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUEe U XUMHUYECKHE
cBoictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucinopoga. CrocoOsl



MOJIyYeHHs] KucCJaopoAa B JabOpaTOpud U MNPOMBINUIEHHOCTH. Kpyrosopor
Kuciopozaa B mpupojae. O30H — aJuloTpoIHas MOAU(UKALUS KUCIOPOAa.

TeroBolt 3P(GEeKT XUMHUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, yCUJICHUE TapHUKOBOTr0 3 dekTa, papylieHue 030HOBOTO CIIOS.

Bonopon —anemenT u mpoctoe BemecTBo. HaxoxieHre Bogopoaa B IpUPOE,
(uznueckre 1 XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI ToaydeHus. Kucnorsl
U COJIH.

MounsipHblii 00bEM Ta30B. PacuéTsl o xuMmuueckuMm ypaBHeHusM. Gusnueckue

cBoOMcTBa BoAbl. Boja kak pacTtBoputenb. PacTBopsl.

HacpinieHHblE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie M B )KU3HU 4YesioBeka. KpyroBopoT BonblI B IPUPO/IE.
3arpsi3HEeHHEe NPUPOAHBIX BOA. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus nHeopranumueckux coenunenuit. Oxcunpl. Knaccuduxanus
OKCUJOB:  cosieoOpa3yroniue  (OCHOBHBIE, KHCIOTHbIE, aM{OTEepHbIE) U
HeconeoOpasyromue. Homenkiatypa okcugoB. Dusmyeckue U XUMHUYECKHE
cBolcTBa OKCcUI0B. [lonydyeHne oKcuI0B.

OcHoBanusi. Knaccudukanus ocHOBaHHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. PU3NUECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHui. [lonydyeHne oCHOBaHUU.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctn mertayuioB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiatypa cosneil. @u3nyeckue U XMMHUUYECKUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKIy KiIacCaMU HEOPTAaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCcnepumenm:

KaueCTBEHHOE OIPEIEIICHNUE COAECPKAHUS KUCIOPOAA B BO3yXE, ITOIy4YEHHUE,
coOupaHue, paclo3HaBaHWE W H3Y4YEHHE CBOMCTB KHUCIOpOAa, HaOII0ACHHE
B3aUMOJCHMCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUA U
IpeKpaieHus TOpeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3iaMi OKCUI0B U OITUCaHHE
UX CBOWCTB, MOJy4eHUe, COOMpaHue, paclo3HaBaHUE U N3yuyeHUE CBOMCTB BOIOPOAA
(ropenue), B3aumojeiictBue Boaopoaa c¢ okcugom wmeau (II)  (Bo3moxkHO
MCIIOJIb30BaHUE BUIEOMATEPUANIOB), HA0II0A€HHE 00Pa30B BEIECTB KOJIMYECTBOM
1 ™mondb, uccnenoBaHHE OCOOCHHOCTEH paCTBOPEHHsI BELIECTB C Pa3IUYHOU
PaCTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OINpPEAEIEHHON MacCOBOM AOJEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJICMCTBUE BOJIbI C MeTaulamMu (HaTpuem U
KaJIblIiEM ) (BO3MOXHO KCIOJIb30BAHHE BHACOMATEPHUAIIOB),



UccleIoBaHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKUW MHJIMKATOPOB B PAacTBOpax KHUCIOT U IIETOYEH,
u3ydeHue B3aumoiericteus okcuaa meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIIOT
C METaJUlaMH, PEaKUUid HEUTpaIU3aliK, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECCHEHHE OJHOTO MeETajjla JpyruM W3  pacTBOpa COJIM, PEUICHHE
AKCIIEPUMEHTAJIbHBIX 3a/lad 10 Teme «BaxHellme Kiacchl HEOPraHUYECKUX
COCMHECHUN.

IHepuoagnuecknit 3axkoH u Ilepumoguyeckass cucreMa XUMHMYECKHX
ieMenToB JI. U. MenneneeBa. CrpoeHne aToMoB. XMMHUYECKAsl CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKU KiIacCU(DHUKAIMM XUMHUUYECKUX dJeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IEJOYHBIE M MIEJTOYHO3EMEIbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX JIEMEHTOB /l.
N. Menneneesa.  Koporkonepuonnas W JUJIMHHOIIEPUOJHAS dbopmbl
[Tepuonuueckoit cucrteMbl xumudeckux snemeHToB . . Menaeneesa. [lepuoabl
U Tpyniibl. DU3NYECKUN CMBICIT TOPSIKOBOIO HOMEPA, HOMEPOB NEPUOa U IPYIIIIBI
JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. DnekrpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0oueKk aroMoB TmepBbiX 20 XUMHUYECKHUX  DIIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MengeneeBa. XapakTepUCTUKAa XUMHYECKOTO
3JIEMEHTA 110 ero noJioxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U MEPUOAM.

3nauenue Ilepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W npaktuku. J[. WM. MengeneeB — yd€HbI U
rpaXkJ1aHUH.

Xumuueckass cBs3b. KoBaneHTHast (MmoJsipHas W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX PJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporniecchl okucneHus: 1 BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe OO0pa3IloB BENIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHIA [MHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemunle cea3u



Peanuzanusa MeXnpeIMETHBIX CBs3eM MpU HM3ydYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOIb30BaHME KaK OOIIUX €CTeCTBEHHO--HAYyUHBIX
MOHATUM, TaK U MOHSATHM, SBIISIOIINXCS CUCTEMHBIMU JJII OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (PakKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJu3, CHHTE3, KilacCudUKanus, MEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, UBMEPEHUE, MOJIENb, ABJICHUE.

®du3uKa: MaTepus, aTOM, FIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKIIHJ, U30TOMHI,
PaIMOaKTUBHOCTh, MOJICKYJA, SJEKTPUUECKUN 3apsiji, BEHIECTBO, TeJIO, O0BEM,
arperaTHo€ COCTOSIHHME BEIIEeCTBA, Ta3, (U3NYECKUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, MIAHETHI, 3BE3/b1, COHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIBI, TOPHBIE TTOPO/IbI, OJIE3HBIE
MCKOTIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonunueckuii 3akoH. [lepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB [].
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJINS, KAIbIUA U KX COETUHEHUM
B COOTBETCTBMM C TOJIO)KEHUEM »BJIeMeHTOB B llepuoanueckoil cucreme u
CTPOCHHEM HX aTOMOB.

CrpoeHue BellecTBa: BHIBl XMMUYECKOW CBSI3U. THMBI KpPHCTAJUNIMYECKUX
PEETOK, 3aBUCKMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBAa BEILECTB, OTHOCAIIMXCA K Ppa3JIMYHBIM KJlacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaius XuMU4ecKUX peakiuii Mo pa3iInyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOoMY 3ddekrty, 1o
M3MEHEHUIO CTENICHEH OKUCICHHSI XMMHUYECKHUX JIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyecko peakuuu. llonstue o0 oOpaTuUMbIX U
HEOOpaTUMBIX XMMHUYECKHX peakiusix. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumnueckoM paBHoBecun. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKIUU U IIOJOKEHUE XUMHUUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHCIIUTEIBbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIM C  HCIOJIB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIAN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XUMHYecKor cBsi3u. CteneHs nucconuanuu. CUIbHbIE U CIa0bIe 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKaHUs peakIuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBoWcCTBa KHUCIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABICHUIN 00 3JIEKTPOIUTUYECKOM JUCCOLUAINH.
KauecTBeHHbIE peakiiuu Ha MOHBL. [IoHATHE O THIpONIH3E CONE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEUIECTB — METAJUIOB M HEMeTaUIoB (Tpadura M anmasa), CI0XKHBIX BEUIECTB
(x7opuaa HaTpusl), UCCIEIOBaHUE 3aBUCUMOCTH CKOPOCTH XHUMHMUYECKOW peakuuu
OT BO3JICUCTBUS PANMUYHBIX (PAKTOPOB, HCCIEAOBAHUE DBIEKTPOINPOBOJIHOCTHU
pPacTBOPOB BEIIECTB, MTPOIIecca JUCCOIMAIIMK KUCIIOT, IIeJI0UeH U comeil (BO3MOKHO
UCIIOJIb30BAHUE BHUAEO MATEpPHUAJIOB), IMPOBEICHUE OMNBITOB, WILIFOCTPUPYIOIINX
NpU3HAKU TPOTEKAaHUS peakiuii HMOHHOro oOMeHa (0Opa3oBaHME OCaJKa,
BbIJIEJICHWE Ta3a, O0Opa30BaHHE BOJbI), OIbBITOB, WIJUTIOCTPUPYIOLUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUUid (FOpEHHE, PEAKUUU Pa3JIOKEHUS,
COCIMHEHHUS), pACIlO3HABAHME  HEOPTraHWYECKUX  BEIIECTB C  TOMOIUIBIO
KA4EeCTBEHHBIX PEaKIMi HA HOHBI, PEIICHNUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerasibl 1 MX COeIMHEHUA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKUe CBOWCTBA MPOCTHIX
BEILIECTB — raJIor€HOB. XMMUUYECKHUE CBOMCTBA HA TPUMEPE XJIOopa(B3auMOJCHUCTBUE
C MeTajUlaM{, HEeMeTaulaMH, mienodaMu). XiiopoBojgopol. ColiiHash KHUCIOTa,
XUMHUYECKHE CBOMCTBA, IIOJyYEHHE, MNOpuMeHeHue. JleldcTBHUe XJopa H
XJIOPOBOJIOPOJA HA OPraHU3M 4eJIoBeKa. BaxkHenne XJI0pruabl 1 UXHAXO0XKICHUE B
IIPUPOJIE.

OO6mrast xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue M (u3NUECKHUe CBONCTBA
IPOCTBIX BELIECTB — KUCIOPO/a U CEphbl. AJIOTPONHBIE MOAUDUKAIIMKM KUCIOPOIa
U cepbl. XUMUYecKue cBoMcTBa cepbl. CepoBOAOPOA, CTpOCHHE, (PUIUUECKHE U
XHUMHYECKue cBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHJOB.
Cepnas xucioTa, pu3nIecKne 1 XUMUIECKHE CBOMCTBA (00IIMe KaK MPEICTaBUTEIS
KJlacca KHCIOT M crenuduieckue). XMMHUUECKUE pPEaKIMH, JieXkalllue B OCHOBE
MIPOMBITINICHHOTO CToco0a TMOMy4YeHUsT CepHOW KHUCIOTHL. [IpuMeHeHue cepHoi
KUCJIOTBI. CONM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEeaKUus Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEIUHEHHM B TMpuUpoje. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIEeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mast xapakrepucTuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIIEHHUS. A30T, PacHpOCTpaHEHHE B MPHUPO/IE,
dbu3nUeckue U XuMu4Yeckne cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nUecKue 1 XuMHUUYECKHEe CBOMCTBA, MojlydeHue u npumeHenue. Coiam aMMOHUS,
ux (pU3nYecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ TojydeHue, (Pu3nyeckue M XUMHYECKUE
cBoiicTBa (0OlIME Kak MpPEACTABUTENs Kjacca KHCIOT U chenuduyueckue).
Hcnons3oBaHue HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAIBHBIX YI0OPEHUH.
XUMHYECKOE 3arps3HEHUE OKPYIKaIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbI U BOJA0EMOB). docdop, amnoTpornHbie
monudukanuu docdopa, dpuznueckue u xumuyeckue cBoiictBa. Oxcup dochopa
(V) u dochopnas kucnora, ¢u3MIeCKUe U XUMHUYECKHE CBOWCTBA, MOJyYCHHE.
Ucnonb3oBanue ¢pochaTtoB B Ka4eCTBE MUHEPATBHBIX YIOOPEHU.

O6mas xapakrepuctuka anemMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIICHUS. YTIEPO/, aJUIOTPOMHbIE MOAU(PUKALIUH,
pacnpocTpaHeHue B MpHUpoie, PU3NUECKre U XMMUYECKHE CBOMCTBa. AncopOmus.
Kpyrosopor yrimepona B mnpupoxe. Oxcuabl yriepoja, ux (Qusmdyeckue W
XUMUYECKHE CBOMCTBA, JEWCTBHE HAa JKUBBIE OpPraHU3MBI, IMOJIYyYEHHE W
IPUMEHEHHE. DKOJIOTMYECKUe MpoOJeMbl, CBs3aHHbIe ¢ okcuaom yriepoaa (1V),
TUMNoTe3a TJI00ATbHOTO MOTEIUICHUS KIUMaTa, MapHUKOBBIM 3(¢eKT. YroibHas
Kucinora U e€ conu, uX (U3NYECKHE M XUMHUYECKHUE CBOWMCTBA, MOJYYCHHE H
npuMmeHeHne. KauecTBeHHass peakuus Ha kapOoHaT-wOHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO35HCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHMYECKHUX BEIIECTBaX KaK O COCAMHEHHSIX
yriaepona (MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJ, TJIMLEPHUH, YKCYCHAsl KUCJIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (OEH3WH), UX pPOJIb B OBITY W MPOMBIIICHHOCTH.
[TorsiTHe 0 OMONOTMYECKHN Ba)KHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBojgax — H UX
polii B KM3HM 4eJloBeKa. MarepuaibHOE €QUHCTBO OPraHHUYeCKUX U
HEOPraHUYECKUX COCTMHEHU.

KpemHunii, ero ¢usmdeckne W XUMHUYECKHE CBOWCTBA, TMOJIyYEHUE W
npuMenenue. CoelMHEHUs1 KpeMHUs B mpupoze. OO01ue npeacTaBieHuss 00 OKcuie
kpemuus (IV) u kpemaueBoit kuciore. CHIMKAThI, UX UCIOJIB30BAaHUE B OBITY, B
MPOMBINIJIEHHOCTU. BaxkHeline cTpouTelbHbIE MaTepHallbl: KEpaMuKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 0€30macHOTO HMCIOJIb30BAHUS
CTPOUTEIIBHBIX MATEPUAJIOB B MIOBCEAHEBHOMN KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpa)xarmue (HU3NYECKUe U XUMHYECKHE CBOMCTBA
raJjloreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOR),
03HAKOMJICHHE C 00pa3liaMu XJIOPUIO0B (FaJOT€HHUIO0B), 03HAKOMJICHHE C 00pa3liaMu
ceppl U €€ COeAMHEHUsSMH (BO3MOXHO HCIIOJIb30BAaHHE BHUICOMATEPUATIOR),
HaOJII0/IeHHEe TIpoliecca O0YTIMBaHUS caxapa MoJl ICMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOU KUCIIOTHI, U3yUCHUE XUMUYECKUX CBONCTB pa30aBIeHHON CEpHON KUCIIOTHI,
POBEICHUE KAaYECTBEHHOM peakIuu Ha cylb(aT-uoH 1 HaOMI0ICHUE MpU3HaKa e¢
NPOTEKaHUsI, O3HAKOMJIEHHE ¢ (hU3NYEeCKMMU CBOMCTBaMuU a3oTta, (ocdopa u ux
coeIMHEHNN (BO3MOXKHO MCITOJB30BAaHUE BUACOMATEPHUAIOB), 00pa3iaMy a30THBIX
u dochopHbIX ynoOpeHHi, moydeHue, coOupaHue, pacro3HaBaHUE W HU3yUYCHHE
CBOMCTB aMMHaKa, TMPOBEJCHUE KAYECTBEHHBIX pPEaKIMii HAa HOH aMMOHUS W
dochar-uoH ¥ U3yUYEHHE TIPU3HAKOB WX TMPOTCKAHWS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHUCJIOTBI C MeEIbI0 (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEpUAJIOB), H3YY€HHE MOJEeNel KPUCTAUIMYECKUX PEIETOK anMasa,
rpadura, QymnepeHa, O3HaAKOMJIEHHE C MPOIECCOM aaCcOpOLUU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM IPOTUBOrasa, IOJIyYEHHE,
coOupaHue, pacrio3HaBaHUE M W3Y4YEHUE CBOMCTB YTJIEKHCIIOTO ras3a, MpoBelIeHUE
KayeCTBEHHBIX peakiuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUECHHE MPU3HAKOB MX
OPOTEKAHUs, O3HAKOMJIEHHWE C TMPOAYKUHUEH CUIMKATHOW MNPOMBIILICHHOCTH,
pelieHrne SKCIEPUMEHTANIBHBIX 33Ja4 Mo Teme «BaxHelllne HeMeTallbl U UX
COETMHEHUSD.

MeTausibl 1 MX COeTUHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nosioxeHus B llepuognueckoi cucreme xumuueckux asnemMeHtoB J[. W
MenpneneeBa u cTpoeHusi atToMoB. CTpoeHHne MmeTamioB. Meramindeckasl CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crocoObl MoNy4YyeHus MeTamioB. [IOHSATHE O KOPPO3HH METANIOB, OCHOBHBIE
crocoOBbl 3alIUTHI UX OT KOppo3uu. CruiaBel (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a)
Y UX MIPUMEHEHNE B OBITY M TIPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: MoJIoKeHUE B [lepruoamyeckon cucteMe XMMUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusnyueckue U XUMMUYECKHE CBOKCTBA (Ha mpumepe HaTpus U Kaiausi). OKCUasl 1



TUAPOKCHABI HATpusg M Kanus. [IpuMeHeHue mIeNOYHBIX METauIOoB MW X
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAIBI MAarHUM M KaJdbIUM: IIOJOKECHHE B
ITepuonnueckon cucreMe xuMuueckux aneMeHToB . 1. MenzaeneeBa, CTpoeHHUe UX
aTOMOB, HaxoXJeHue B npupoae. Ou3znueckue U XMMUYECKUE CBOWCTBA MarHusgu
Kaybliusl. BaxkHeime coeiuHeHns Kaablus (OKCUA, TUIPOKCHI, coin). JKECTKOCTD
BOJIbI U CITOCOOBI €€ YCTpaHEeHUSI.

AnoMUHME: OJI0O)KeHUE B [lepuoanueckoii cuCcTeEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aroma, HaxoxX[eHHe B Inpupone. dusnueckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(]OTEpHbIE CBOWCTBA OKCHJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuognyueckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
N. MengeneeBa, CTpOEHHE aToOMa, HaxOXAeHUWE B mpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuanl, THAPOKCUIBI U conu xenesa (II) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyYEHHE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJICHHE ¢ oO0pasllaMd METaJUIOB M CIJIaBOB, HMX (PU3HUYECKUMU
CBOMCTBaMH, U3Y4Y€HHE  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpusi € BOJOM (BO3MOYKHO HCIOJb30BaHUE BHUAEOMATEPHUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJB30BAaHWE  BHUAEOMATEpPUAJTIOB), TMPU3HAKOB  IMPOTEKAHUS
KAUECTBEHHBIX PEaKUMW HA WOHBI: MarHus, KaJbLUs, aJIFOMUHUSA, LIMHKA, XKeje3a
(I) u xenesa (I1I1), meau (II), HabarOMEHME M OMUCAHKE MTPOIECCOB OKPAIIMBAHUS
IUIJAaMEHW MOHAMHU HATpus, Kalusid M Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHrEe aM(POTEPHBIX CBONCTB T'MIPOKCH/IA AIIOMUHUS U
TUAPOKCHIA LIMHKA, PELICHUE JKCIEPUMEHTAIBHBIX 3a7ad 10 Teme «Baxueumue
METAJUIBI U UX COCIUHEHUSI.

XuMHSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOW JXW3HU 4YeJioBeKa. besomacHoe
MCITOJIb30BAaHUE BENIECTB M XMMHUYECKUX peakiuii B ObiTy. IlepBas momomis mnpu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEeHHE OKpYKarouled cpenbl (mpenesibHas JOMycTUMast
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponbp xuMun B pelieHr 3K0I0THYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHbBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammst MeXNpeaMETHBIX CBsS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJb30BaHWE KakK OOMIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATUH, SBISIOMUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHWs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
a3 eKT, TeXHONOTHS, MaTEPUAIIBIL.

dwusnka: MaTepusi, aToM, AJIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIH]I, H30TOIIbI,
PaOaKTUBHOCTD, MOJICKYJIa, ANEKTPUYCCKUI 3aps, MIPOBOTHUKH,
MOJIYTIPOBOAHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAIUTHYECKAs
peméTka, CIuiaBbl, (PU3WYCCKHUE BEIUYHMHBI, CAMHHIIBI U3MEPEHUS, KOCMHUYECKOC
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, nbIXxaHWe, OWocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATSIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPOIbI, TTOJIE3HbBIE
MCKOIIaeMbI€, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAlOTCS B X0J€ OOYy4YeHUS XHMHHM B €JUHCTBE Yy4eOHOU Hu
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOlllecTBE TMpaBWJIAaMH M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLMAIIU3ALIUUA O0yUarOIITUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAMd U
pacuIMpeHue OMbITa JESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) HIATPHOTHYECKOT0 BOCTIMTAHMS .

IIEHHOCTHOTO OTHOIIEHUSI K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JTOCTOBEPHOW HHGpOpMAaIHE o
NEPEIOBBbIX JOCTMIXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBA;

2) IPa:KIaHCKOT0 BOCIIUTAHMSA:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M IMPaBUJaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JAPYrUX  BHAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JIEATEIHHOCTU TPHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B IIPOIIeCCe 3TON y4eOHOM 1eITeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE TMOBEAECHUE M IOCTYIKHM CBOMX TOBAapUUIEH C IMO3UIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIJIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMSA

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHsS HAYKH M COCTABISIOLIME
OCHOBY [l IOHMMAHUS CYIIHOCTA HAYyYHOM KapTHHBI MHpa, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJBI, B3aMMOCBS3SIX YEIOBEKa C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJILHBIE MOTHWBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XHUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHON PabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMI0O W MO3HAHHWIO, J0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €CaMOOOpPa30BaHMUIO, TMPOEKTHOM U HUCCIEAOBATEIBCKOM
NESATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyYEHHS B
JIaTbHEUIIIEM;

4) popMupoOBaHHS KYJIBTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJICACTBUU U
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHUS aJIKOTO0JIsI, HAPKOTHKOB, KYPCHHS),
HEOOXOAUMOCTH COOJIIOAICHUST TpaBwil O€30MacHOCTH TpU  OOpalieHuu ¢
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3YUYCHHUIO PO ecChii U Tpyaa pa3audHoOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYJI0BOHU AEATEILHOCTH, B TOM YHCIIE HA OCHOBE
NPUMCHCHUS  TPEAMETHBIX  3HAaHMH 1O  XWMHH, OCO3HAHHBIA  BBIOOD
WHIMBUTYaJTbHON TPACKTOPUHU MPOJOJDKCHHUST 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUHM, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH,
yCIEeHON MpodecCHOHANBHON ESITEIBHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPelIE;

6) 3K0JI0rH4€eCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH 1IeTIECO00pa3HOe OTHOLIEHUE K TPUPOE KaK HUCTOUHHKY KUZHU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBAaHHUA, MOHHMAaHHE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nueckoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padOTEe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I IMOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAaHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pE3YyIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupOBaHUS MHUPOBO33PEHHSI 00IIIEHAYYHBIC TIOHATHS (3aKOH, TEOPUSs, IPUHITHII,
runore3a, (Qakr, CcUCTEMa, MPOIECC, OHKCIEPUMEHT U JpYyroe.), KOTOpbIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMEeTaX W IO3BOJSIOT Ha
OCHOBE 3HAaHHMI U3 ATUX MPEIMETOB (POPMHUPOBATH MPEJICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpPa, U YHUBEpCAIbHbIC YUEOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, PETYJISITUBHBIE), KOTOpPbIE OOecneyuBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHHMIO M OCYIIECTBIEHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICI XUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTHMMHU TOHSITHUSAMH), HCIOJIL30BATh
MOHSITHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMPATh OCHOBAHUS U
KpUTEpPUHU ISl KiIacCU(PUKAIMM XMMHUYECKHX BEIIECTB M XUMHUYECKUX PEaKIUM,
yCTaHABIIMBATh MPUUYUHHO-CIEJCTBEHHBIC CBSI3U MEXIy OOBEKTaMH HW3YUYCHWS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, 10 aHAJIOTHUN),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
POTUBOPEUHS B U3yUAEMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble ncciiefoBarebCcKHe JeiCTBYUA.

YMEHHE HCIIOJIb30BaTh MOCTaBIECHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBHI JIJIs1 (POPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE
NIPAaBIJIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE ONBITa MO TUIAHUPOBAHUIO, OPraHU3AMH U TMPOBEIACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJIOM Tpollecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €0 Pe3yNbTaT, (OPMYIUPOBATH 000OIICHHS U
BBIBOJIbI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEA0BAHUS, COCTABIATH OTUET O
poJieIaHHoN padore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATH M WHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
mocoOusi, pecypcel VHTepHETa), KPUTHUYECKH OIICHUBATh MPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE MPHUMEHSITh PA3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAaIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMUMBIX [JIsi BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOTO THIIA, TPUOOPETEHHE ONBITA B
00JaCTM  MCHOJB30BaHMUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMANIbHYIO (DOpMY IpencTaBiieHus HHGOpMAIUU U
WUTIOCTPUPOBATh pPEIIaeMble 3a/lauyd  HECIOXHBIMH CXEMaMH, JuarpaMMamH,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

YMEHHE MCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIeI0BATENbCKON ACATENBHOCTH MH(GOPMAIUIO O BIUSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTA HAa COCTOSIHME OKpYXarouled MNpUpOJAHON
Cpelibl.

KommyHuKaTHBHBIE YHHBEPCcAJIbHbIE Y4eOHbIe 1eCTBUA:

YMEHHUS 33/1aBaTh BOMPOCHI (B X0/I€ Ihajora 1 (W) TUCKYCCUM) TI0 CYIIECTBY
oOcyxaeMol TeMbl, (OPMYIHpPOBATH CBOM TNPEIJIOKEHUS OTHOCUTEIIHHO
BBITIOJTHEHUS MTPEJIOKCHHON 3a/1a4K;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHON
NESTENbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIIbCKOM  JIESITENIBHOCTH  NpPU  PELIEHUU
BO3HUKAIONIMNX MpoOJieM Ha OCHOBE Y4E€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS
no3uiuil (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbD», KOOPJAHHAIIHS
COBMECTHBIX JCHCTBHI, OIpEIEICHUEe KPUTEPUEB IO OLEHKE KauecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTuBHbIC YHUBepPCaIbHbIE Y4eOHbIE AeCTBHS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATH,
OCYILECTBISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
JeSITEBHOCTD, BEIOMpATh Hanboee 3(hPeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTaBIATh WM KOPPEKTHUPOBATH
MPEIJIOKEHHBIA aNTOPUTM JE€UCTBUM NIPU BBINOJHEHUM 3aJaHUA C  Y4ETOM
MOJIYYEHHsI HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pPE3yJIbTaTa 3asBICHHOW LIE€NIH, YMEHUE
MCII0JIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPEaracMble B YCIIOBUU 33/ IaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pe3yJbTaTOB IO OCBOCHHMIO 00S3aTEIBHOrO
COJIepKaHMsI, YCTAHOBJIEHHOTO JaHHOW (enepanbHON pabouell mporpamMMmon,
BBIJICJIAIOT: OCBOCHHBIE O0YYaIOIMMHUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NedcTBUM, crneuudpuyeckue s TOpeAMETHOM o0macTu  «XUMHS», BHJIbBI
NEATENbHOCTA MO  TOJYYEHUIO HOBOTO  3HAHMS, €ro HHTEPIpPETAlNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIIUXC YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi OJIsl XUMUYECKOTO AJIEMEHTa B COSAUHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCu(puKalus peakiui: peaxiuu
COCIMHEHUSA, PEAKIMU pa3JI0KEHUS, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TETI0BOU 2P (EKT peakiuu,
SIIPO aTOMa, AJIEKTPOHHBIN CII0M aTOMa, aTOMHasi OpOUTaNIb, paJnyC aToMa,
XUMUYECKAs CBSI3b, MOJAPHAS U HEMOJSpHAasi KOBAJICHTHAs CBSI3b, MOHHAs
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas [JO0Js BEIIECTBA
(poI1eHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHITUH H
OPUMEHATH 3TH MOHITHUS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOPMYI
BEILECTB U YPAaBHEHNUI XUMHYECKUX PEAKIIUI;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIUHEHHSX,
CTeNIeHb  OKHCJEHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUW MO
dbopMynaMm, BHA XUMHUYECKOM CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPAaHEHHS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSs1, 3aKOHAa ABOTaipo;

e OIHKCHIBATH M XapakTepuzoBaTh TaOmuuHyo Qopmy Ilepuonnueckoit
CHCTEMBl XMMHMYECKHX DJJEMEHTOB: pa3iu4aTh TMOHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mmobouynas nmoarpynna (b-rpynma)y, maneie u
OomnbIIMEe TEPHOJBI, COOTHOCHUTH OOO3HAUCHHUS, KOTOPHIE HUMEIOTCS B
tabmune «llepuogumyeckas cucTtemMa XuMUYeCcKHX dnemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij siipa, oOLIee YUCIO 3IEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEAKUUU (IO YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIHU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMUYECKUX TMpEeBpallleHUi B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISITh OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChIBEIIECTB,
MAacCOBYIO JIOJII0 XMMHYECKOrO JjieMeHTa Mo ¢GopMysie COeIUHEHHS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHHUIO
XUMHYECKON peaKInu;

NPUMEHSTh OCHOBHBIE ONEPAIIMN MBICIUTEIBHON JESITEIbHOCTH — aHAIHU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KIacCHU(PUKALMIO,
BBISIBJICHUE TMPUYMHHO--CICJACTBEHHBIX CBSI3€H — Il M3y4Y€HHUs CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKUHH, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUSI — HAOJIOIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

CJIeI0BATh MPaBHUJIaM MOJIB30BAHUS XUMUYECKOM MOCY 101 1 1Ta00paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuUjaM oOOpalieHusi C BelIeCTBAMH B
COOTBETCTBHM C WHCTPYKIHMSIMHU TI0 BBITIOJIHEHUIO J1a00paTOpHBIX
XUMHYECKUX OIMBITOB MO MOJIYYSHHUIO U COOMPaHUIOTa3000pa3HBIX BEIIECTB
(BoopoZla W KHUCJIOpOAa), MPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHOU
MacCOBOW J0JIe pPacTBOPEHHOTO BELIECTBA, IUIAHUPOBATH U MPOBOJIUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEJIOYEN U
KHCJIOT C MOMOIIBIO MHIUKATOPOB (JIaKMYC, (peHOI(PTaIENH, METUIIOPAHXK

U Apyrue).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKphIBaTh CMBICI OCHOBHBIX XWMHYECKUX ITOHATHH: XHUMWYECKUU
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, MNPOCTOE BEWIECTBO,
CJI0KHOE BEIIECTBO, BaJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEICHb
OKHUCJICHHSI, XUMHYECKasl PeaKIlus, XUMUIECKas CBSA3b, TEIIOBOU ekt
peaKIu, MOJIb, MOJISIPHBIN 00BbEM, PACTBOP, AJEKTPOJIUTHI, HEAJIEKTPOIUTHI,
ANEKTPOJIUTHYECKAsT ~ JUCCOLMAlMsI,  peaklud  HOHHOTO  OOMeEHa,
KaTaJIu3aToOp, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE peaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHUCIIUTENh,  BOCCTAHOBUTEIb, OKHUCIECHUE W BOCCTaHOBJICHHUE,
amiotponus, am(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAs,
MeTaJTUYECKas ), KpUCTAIUTMYECKas pelieTka, KOppo3usi METAJLIOB, CIUIABHI,
CKOPOCTh XMMHUUYECKOW PEAKLHH, MPEACIbHO JAOMYCTUMAasl KOHIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHATHH U
OPUMEHSATH 3T MOHSITHUS MIPU OMMCAHUU BEIIECTB U UX NIPEBPAICHUN;
UCIIOJI30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMys
BEIIECTB ¥ YPaBHEHUN XUMHUYECKUX PEAKIIHi;

ONpPEAEsATh BAICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IUYHOrO COCTaBa, MPUHAIJIEHKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIacCy COEAMHEHUN 1o ¢dopmyiaM, BHJ XUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps/]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHMYECKUX COCAMHEHUM, TUI KPUCTAJUNIMUYECKOU
PELIETKHM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona JI. WM. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepHU30BaTh
Tabiuunyto Gopmy Ilepuoanueckoid cUCTEeMbl XUMHYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHas mnoArpymma (A-Tpynma)» U «rmodoyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME TMEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCA B IEPUOAUIECKON TaOJINIIE, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sapa, oOIee 4YHCIo SJIEKTPOHOB U paclpeieieHHe WX TI0
ANEKTPOHHBIM CIIOSIM), OOBSCHATH O0IHME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIMHEHUN B Mpelesiax MallblX MEPUOAOB U
[JIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHAE DJIEMEHTHI, HEOPTaHWYECKHE BEIICCTBA,
XUMUYECKHE peakuuu (MO YKUCIy U COCTaBY YYAaCTBYIOIIMX B pEaKUUH
BEIIECTB, MO TEIUIOBOMY 3P (EKTy, 0 MU3MEHEHHUIO CTENEeHEH OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHCIUPUICCKHE XUMUYCCKUE
CBOWMCTBA MPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPKIasi OIKUCAHUE
npuMepaMyd MOJIEKYJISIDHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh  YPABHEHMS DJIECKTPOJUTHYECKOM JIUCCOLMALHMM  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONINX CYIIECTBOBAHUC
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIMTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJICKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHS XUMUYECKUX TPEBpAIICHUN B Pa3IUYHBIX
YCIIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacCCBIBEIICCTB,
MAacCOBYIO JIOJF0 XHMHYECKOTO JJIeMeHTa 1o (GOpMysie COCIUHCHHS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHHUIO
XUMHUYECKOW peaKIny;

coOJTI01aTh TIPABWIIA TTOJTb30BAHUS XUMUYECKON TIOCYI0N MIIa00paTOPHBIM
o0opyJoBaHWEM, a TakKe IMpaBujia OOpalIeHUsT C BEIIECTBAMH B
COOTBETCTBHHM C HWHCTPYKIMSIMH II0 BBINOJHEHUIO J1a0OPaTOPHBIX
XHUMHYECKUX OIBITOB 10 MOJIYYCHHIO U COOMPAHUIOTa3000pa3HbIX BEIICCTB
(aMMMaKa 1 yriaeKHCIIoro Tra3a);

NPOBOAUTL  PEAKIWH, IOATBEPKIAIOIMINEC  KAYCCTBCHHBIM COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, cyibdar-, TUIPOKCUI-UOHBI,
KaTMOHBI aMMOHHUS U WOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

PUMEHSATh OCHOBHBIC OTIEpPAIliH MBICTUTEILHON JCATEILHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CHCTEeMaTU3aIlul0, BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3YyYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHHe, W3MEPEHUE, MOJEIUPOBAHUE, SKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIIACC
N KoandecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bcer | Kontpoabubiepador | IlpakTtudeckuepador
TEMIIPOrPaMMbI o0pa3oBaTeibHbIEpPeCYP
II ) bl bl
CBI
Pasznea 1.IlepBoHavyanbHbIeXUMHYECKHETIOHSATUS
XuMusg — BakHas 00J1acThb
. bubnmuorexa [JOK
11 €CTECTBO3HAHUS U MPAKTHYECKON 5 2
https://m.edsoo.ru/7f41837c
EATENHFHOCTH YeJI0BEKA
bu6mmoreka [IOK
1.2 BemecTtBa 1 XuMuueckuepeaKkIum 15 1
B peadl https://m.edsoo.ru/7f41837c
Hroronopazneny 20

Pa3znen 2.BaxxuHeiinue npeacraBuTe/ M HEOPraHMYeCKUX BelleCTB

bu6mmoreka [JOK
2.1 B LK CIT 5 6
O3YX. BHCIOPOL. LIOHATHE 0D OKChax https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.2 B JI 8 1
O/IOPOJL HIOHATHE O KHCIOTAX H COIAX https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsaTre 06 ocHOBaHUSAX 5 1 1 Bubmorexa IIOK
https://m.edsoo.ru/7f41837c
OCHOBHBIEKIACCHIHEOPraHUYECKUXCOCTUHE bu6mmoreka [JOK
2.4 . 11 1 1
HUH https://m.edsoo.ru/7f41837c
Hroronopazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 3j1eMeHToB /I, U. Mengeneesa. CTpoenne aToMOB.
Xumuueckasi ¢Bi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

3.1 Ileproanueckuii 3akoH u Ilepuonnyeckas 7 bubnuorexa [IOK



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

CcUCTEMa XUMUYECKUX 351eMeHTOB JI. 1.
Memnpene-eBa. CtpoeHuearoma

https://m.edsoo.ru/7f41837¢c

3 Xumudeckas cBsizb. OKHCIUTEIBLHO- 8 bu6mmoreka [IOK
BOCCTAHOBHUTEJIbHBIE PEAKLIMHT https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
Hroromopasneny 15 https://m.edSO(I)_.[ ru/7f41837c
PesepBHOEBpeMs 3 bubmoreka LIOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

N KoauyecTtBouacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungposrbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckunepado
TEMIIPOrPaMMbI o0pa3oBaTebHbIEpPeECYP
11 0 ThbI ThI
ChI
Paspnen 1.BemecTBo U XUuMHYeCKHE peaKIUA
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3/esioB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXMMHYECKHXpEa 4 bubnmuorexa [JOK
' KITHiA https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLINAIINSL. 8 1 1 bu6mmoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPaAxX https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3nen 2.HemeTa/uibl M X COCAUHEHUS
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 1 bubnuorexka [JOK
' aneMeHToB VIIA-rpynmel. ["aiorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u 6 bubmorexa LHOK
' i PYIIBL. 6P https://m.edsoo.ru/7f41a636
e€coeTMHeHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u ux 7 1 bubmorexa HOK
' PYITHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as xapakTepuCTUKa XUMHUYECKUX
2.4 BHCHI\-;GHTOE IVAl?r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroronopazneny 25



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

Pa3zgen 3.MeTajjibl M HX COCAUHECHUSA

. bubnuorexa [JOK
3.1 ObmuecBoACTEAMETAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHNS 16 httos://m.edsoo.ru/7f412636
Hroronopasznemy 20
Paznen 4. Xumus u okpyxkamomas cpeaa
4.1 B Bl B )KA3HH YEJIOBEKA 3 bubnmorera [TOK
' clilectba i Mateprait . https://m.edsoo.ru/7f41a636
Hroromnopaszneny 3
PeseDBHOCEDE 3 bu6mmoreka [IOK
PBHOCBPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41a636
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IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KIIACC
KonuyecrBoyacos
Nen/m | Temaypoka JaTranzydeHnusi
Bcero KonTposbHbiepadoThI

[Ipenmer xumuu. Posib XuMuu B KU3HU yenoBeka. Tema u

1 1 06.09
BEIECTBA

2 [TonsiTHE O METOAAX TTO3HAHUSA B XUMHUH 1 Cam.
[IpakTnueckas paborta Ne 1 «IIpaBuna paGoTsl B

3 nabopatopuu U TpUEMBI 00palleHus ¢ 1abopaTOPHBIM 1 13.09
000pyT0BaHUEM
Uucrele BemecTBa U cMecu. CriocoObl pa3ieneHus

4 . 1 Cam.
cMmecen

5 [Tpaktuueckas padota Ne 2 «Pa3nenenue cmeceli (Ha 1 20.09
MpUMepe OYUCTKU TTOBAPEHHON COJIN)» '

6 ATOMBI 1 MOJIEKYJIBI 1 Cam.

- XUMUYECKHUE 37IeMEHThI. 3HAKU (CUMBOJIbI) XUMHUYECKUX 1 2709
3JIEMEHTOB '
[IpocThie u cHOXKHBIEBEUIECTBA Cam.
ATOMHO-MOJIEKYJIIPHOCYUYEHUE 04.10

10 3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB. XMMUYECKas 1 c

am.

dbopmyna. BaneHTHOCThATOMOBXUMHYECKUXDIIEMEHTOB
OtHocurenbHas aroMHast Macca. OTHOCUTENNbHAS

11 1 11.10
MOJIEKYJISIpHAsl Macca

12 MaccoBast 10J11 XUMHYECKOTO 3JIEMEHTA B COEAUHEHUH Cam.

13 Konunuecto Bemectsa. Mons. MosnspHas Macca 18.10

14 DU3NYECKUE U XUMHUUECKUE SIBICHUS. XUMUUECKAs Cam.




peakius

15 [Ipu3Haky ¥ ycinoBus IPOTEKaHUS XUMUYECKUX PEaKLIUN 25.10

16 3aKOH COXpaHEHHUsI MACChI BEIIECTB. XMMHUYECKUE Cam
ypaBHEHUS

17 Brruucnenust koaudyecTBa, Macchl BEIECTBA O
YpaBHEHUSAM XUMHUYECKHX PEaKIIUi 08.11

18 Krnaccugukanus XuMuYecKux peakiuil (coenHeHus, Cam
Pa3IIoKEHHUs, 3aMEIEHHsI, 0OMEHa) '

19 M. B. JIOMOHOCOB — Y4€HBIM-3HIIUKIIOTIEIUCT. Camt
O00011IeHNE U CHCTEMAaTH3aIMSI3HAHUIH

20 KonTtponsnas padota Nel mo Teme «BerectBa u 15.11
XUMUYECKUE PEAKITHI)

21 Bo3nyx — cMecs razos. CoctaB Bo3ayxa. Kucinopon — 211
3JIEMEHT U IpocToe BemiecTBo. O30H '

29 Pu3nuecKkre 1 XMMHUYECKHE CBOMCTBA KHCIOPOJa Cam
(peakuu okucienus, ropenue). [loastueobokcumax '

23 CriocoObl mostydeHus: KUCIopo/aa B 1adopaTopuu U 29,11
npoMeliieHHocTu. [IpuMenenuekuciaopoaa '
TennoBoii 3h(HEeKT XUMUUYECKOW PEaKIINH, TOHATHE O

24 TEPMOXHUMHYECKOM ypaBHEHHH, 3K30- U Cam.
SHAOTEPMHUUECKUX PEAKIIHIX

o5 Tomnuso (HedTh, YToiab U MeTaH). 3arps3HeHHEe BO3/1yXa, Cant
CHOCOOBI €ro MPeI0TBPAICHHS

26 [IpakTuueckas paborta Ne 3 mo Teme «[lonyuenue u 06.12
coOupaH#e KHUCIOpOia, H3yYEHHE €T0 CBOMCTBY» '

97 Bonopon — snemenT u npoctoe BemecTBo. Haxoxienue 13.12
B MPUPOJIE

28 du3nuecKrue 1 XMuMHUYECKHUE CBOMCTBA BOJIOPOA. Cam.




[IpumenenuneBooposa

29 [TonsaTHe 0 KUCIOTAX U COJIAX 20.12
30 CriocoOsI moJTydeHust BOAOPOa B 1aboparopun 1 Cam.
31 [Ipaktuyeckas padora Ne 4 o reme «llomydenue u 1 2712
coOMpaHue BOJIOPO/Ia, U3Y4EHHE €T0 CBOMCTBY '
32 Monsipasiii 00EM Ta30B. 3aK0H ABOTaIpO 1 Cam.
33 Brrancnenust 00b€ma, KOIMYeCTBA BEIIECTBA T'a3a 110 €T0 1 10.01
M3BECTHOMY KOJIMYECTBY BEIECTBA UM 00BEMY '
34 Berarcnenus 006EMOB ra30B 10 ypaBHEHHUIO PEAKITUU HA 1 Cam
OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHHIA Ta30B '
35 dusnyeckre 1 XUMHYECKHE CBOMCTBA BOJEI 17.01
36 CocraB ocHoBanwuii. [ToHsTHE 00 MHAMKATOPAX Cam.
Bopa xak pactBoputens. HacbllieHHbIE U
37 HEHACHIIIEHHBIE PACTBOPHI. MaccoBas J10JIs BEIIECTBA B 1 Cam.
pacTtBope
[Ipaktrueckas padota Ne 5 mo Teme «lIpurorosnenue
38 pacTBOPOB C ONPEICTEHHON MAaCCOBOM JT0JIEH 1 24.01
PacTBOPEHHOTO BEILIECTBAY
Kontponsnas padora Ne2 no teme «Kucnopoa. Bogopon.
39 1 31.01
Bopa»
40 Oxcuppl: cocTaB, KiacCU(pUKaIs, HOMEHKIATypa 1 Cam.
41 [Tonyuenue 1 XMMHUYECKHE CBOMCTBA KHUCIOTHBIX, 1 07.02
OCHOBHBIX ¥ aM(pOTEPHBIX OKCHUJIOB
42 OcHoBaHus: cocTaB, KJIacCU(pUKalKs, HOMEHKIIATypa 1 Cam.
43 [Tonyuenue u XuMU4ECKHE CBONCTBA OCHOBAaHUI 1 14.02
44 Kucnotsl: coctas, kinaccupukaiys, HOMEHKIaTypa 1 Cam.
45 ITony4yeHue 1 XUMUYECKUE CBOMCTBA KUCIIOT 1 21.02




Counu (cpeqHue): HOMEHKIATYpa, CIIOCOOBI TOTy4eHUS,

46 . Cam.
XUMHYECKHE CBOMCTBA
[Ipaktudeckas padora Ne 6. Pemenune

47 AKCIIEPUMEHTAJIbHBIX 3aa4 10 TeMe «OCHOBHBIE KJIacChl 28.02
HEOPraHWYECKUX COCIUHEHUIN»

48 ['eneTnveckas CBA3b MEXIY KJIaCCAaMH HEOPTaHUYECKIX Cam
COeTMHEHMI

49 O00011IeH1Ee U CUCTEMATU3AIUI3HAHUH 06.03

50 Kontponsnas padota Ne3 o Teme "OCHOBHBIE KJIaCChI 13.03
HEOPraHMYECKUX COCANHEHUI" '

51 [TepBbie MOMBITKHN KIaCCU(PUKAIMN XUMHIECKIX Cam
anemMeHTOoB. [ToHsITHE O TpyMMmax CXOIHBIX AIEMEHTOB '

59 [Tepuonnueckuii 3akoH u [lepuoanyeckas cuctema Cam
xuMudeckux saeMeHToB . . MenaeneeBa '

53 [Iepuonpl, rpymsl, DOATPYIIIBI 20.03

54 Crpoenue atomoB. CocTaB aTOMHBIX sziep. M3oTonsl Cam.

55 CtpoeHue 3JIeKTPOHHBIX 000710YEK aTOMOB 3JIEMEHTOB 03.04
[Tepuonnueckoit cucremsl [. . Menneneera ’
XapakTeprucTHKa XUMHUYECKOT0 3JIEMEHTA IO €T0

56 noJioxxeHuto B [lepuoauueckoit cucreme /. 1. Cam.
Menneneesa
3nauenue [leproanyeckoro 3aKoHa AJsl pa3BUTHSI HAYKU

57 u npaxktuku. 1. . MenaeneeB — y4€Hbli, Ie1aror u 10.04
rpaKJaHUH

58 DIEKTPOOTPULIATENIEHOCThATOMOBXUMHYECKUXAJIEMEHTOB Cam.

59 HNoHnasgxuMudeckascBiI3hb 17.04

60 KoBaneHTHas oI pHASXUMUYECKASICBSI3b Cam.




KopanentHas HCTIOJIAPpHAA XUMHUYCCKas CBA3b.

61 1 24.04
IIpomexxyTouHAas aTTeCTALMSI.

62 CreneHbOKHUCIEHUS Cam.

63 OKHCIUTENEHO-BOCCTAHOBHTEIHLHBICPCAKITIHI 1 08.05

64 OKHUCIUTEIN U BOCCTAHOBUTEIN Cam.
Kourpoasnas padora Ned o reme «CTpoeHue aroma.

65 p p P 1 15.05
XHUMHYECKASICBA3L)
PesepBubIit ypok. O6001IEHNE U CHCTEeMaTH3aIIH

66 N 1 Cam.
3HAHUI
Pesepsueblil ypok. O000IIEHNE U CUCTEMATH3AIINA

67 PBHLII YP m & 1 22.05
3HAHUI
PeseprubIit ypok. O6001IeHNEe U CUCTEMATH3AITUS

68 . 1 Cam.
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

Ne KoanvecrBouacos
Temaypoka JaTranzydeHnusi
n/n Bceero KonTposbHbiepadoThI

1 [Tepuonnueckuii 3akoH. [lepruoanueckas cucTeMa XUMHYECKUX 1 07.09
anemenToB JI. 1. MenpaeneeBa '

9 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKUX PJIEMEHTOB 1 Cam
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukaiys 1 HOMEHKIIaTypa HEOPTaHMYECKHUX BEIIECTB 14.09
Bubpl XUMUYECKOM CBSI3U M TUITBI KPUCTAIIIMYECKUX PEIIETOK 1 Cam.

5 Kontponpnas padota Nel mo teme «IloBTopenue u yrimyonenue 1 1 2109
3HAaHHUI OCHOBHBIX Pa3/iesIOB Kypca 8 Kiacca» '

6 Knaccudukanus XuMu4ecKuX peakiuii o pa3InyHbIM IpU3HAKaAM 1 Cam.

- [TonsiTue 0 ckopocTn XuMU4eckou peakuu. [lonsarue o 1 5809
TOMOTEHHBIX U T€TEPOr€HHBIX PEAKIUAX
[Tonarue o xumMuueckoM paBHOBecHH. PAKTOPBI, BIUSIOIINE HA

8 CKOPOCTbh XUMHYECKOW PEAKIIMHU U TI0JIO)KEHHE XUMHYECKOTO 1 Cam.
paBHOBeECHS

9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBICPEAKITUHI 1 05.10

10 Teopus anexTpoauTuueckoit nuccounanuu. CUIbHbIE U ciiadbie 1 Cam
3EKTPOJIUTHI

11 HNoHnHbleypaBHEHUSIpEAKIU I 1 12.10

12 XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAHUN B CBETE 1
MpeICTaBICHH 00 AMEKTPOTUTHUECKON INCCOIMAIIIN cam.

13 XUMUYECKUE CBOMCTBA COJIEH B CBETE MpeACTaBIeHUI 00 1 19.10
AIEKTPOJIUTUYECKON JUCCOLMALIUHI

14 [TonsTHE O TMApOIIN3ECONIEN 1 Cam.




15 O06o0011eHne 1 cUCTeMaTH3AIMA3HAHU I Cam.

16 [Ipaktuueckas padora Ne 1. «Perenue sxcriepuMeHTaIbHBIX 26.10
3a1a4»

17 KonTtponsHas padora Ne2 o teme «IeKTPOIUTHISCKAS 09 11
auccouuanus. XMMUYECKHEepeaKkuu B pacTBOPAX» '

18 OO6mrast XxapakTepUCTHKA raJOT€HOB. XMMHUUECKHE CBOMCTBA Ha Cam
puMepe XJiopa

19 Xnoposojopoa. CoJisiHasi KUCIOTa, XUMHUYECKHUE CBOICTBA, 1611
MoJIyueHue, NIpUMeHEeHNe

20 [Ipaktrueckas padota Ne 2 o teme «IlomydeHue coystHOM 23.11
KHCIIOTBI, U3y4eHHE €€ CBONCTBY

91 Berarcnienus o ypaBHEHUSAM XUMHYECKUX PEAKITHH, €CITU OJTNH Cam
U3 peareHToB JaH B U30bITKE '

22 OO61as xapakTepucTuka 3neMeHToB VIA-rpynms Cam.

23 AmnorponHbie MoauduKauK cepbl. Haxoxaenue cepsl u eé 3011
COCJIMHEHUH B IpUpPoie. XMMUUYECKUECBOMCTBACEPHI '

24 CepoBonopo, cTpoeHue, (pU3ndecKue 1 XUMHUYECKHE CBOMCTBA Cam.

o5 Oxcunpl cepol. CepHas kucnoTa, GU3NYECKUe U XUMUYECKUE 0712
CBOMCTBa, IPUMEHEHHE
XUMUYECKUE PEaKIINH, JIeKAIINE B OCHOBE MPOMBIIILIIEHHOTO

26 croco0a Moy4eHus: CEpHOU KUCTIOTHI. Cam.
XUMUYEeCKOe3arps3HEHUEOKPYKAIOIIEHCPEIbICOETMHEHUSIMUCEPHI

27 Brruncnenue MaccoBoil TOJU BBIXO/Ia MPOIYKTa pPEaKuu 14.12
OO11ast XxapakTepUCTHKA IEMEHTOB VA-rpynmsl. A30T,

28 pacmnpocTpaHeHue B mpupoie, PU3NIECKUe U XUMHUYECKUE Cam.
CBOMCTBA

29 AmMMUak, ero pu3nYecKrue U XUMHYECKHUEe CBOICTBA, TOJy4YeHUE U 112

MNPHUMCHCHUC




[Ipaktuyeckas padora Ne 3 mo reme «llonydenne ammuaxka,

30 8 28.12
U3Y4YEHUE €r0 CBOMCTBY

31 A30THas KHCOTa, e€ Ppru3ndeckne 1 XMMUYECKHE CBOWCTBA Cam.
Hcnonp30Banne HUTPATOB U COJIEH aMMOHHMS B KAUECTBE

32 MUHEPAIbHBIX YI00pCHHIA. Cam.
XUMHYECKOe3arps3HEHNEOKPYKAIOIEHCPeIbICOETMHEHUSIMUA30Ta

33 ®docdop. Oxcua pocdopa (V) u pocdopnas kuciora, 1101
(bu3uYecKre U XUMUYECKHE CBOMCTBA, MOJTyYCHHE '

34 Hcnonb3oBanue pocdaTtoB B kauecTBE MUHEPATBHBIX YA0OPEHUH. Cam
3arpsi3HeHuenpupoaHoiicpeasipocharamu '

35 VYrnepon, pacnpocTpaneHue B mpupoje, pusndeckue u 18.01
XHUMHYECKHE CBOMCTBA

36 Oxcunpl yriaepoaa, ux pusndeckue 1 XMMHYECKHE CBOMCTRA. Cam
DKosorndyeckue mpooIeMbl, CBs3aHHbIE ¢ OkcHaoM yriepoaa (1V) '

37 VYroJibHAs KUCHOTA U €€ CONn Cam.

38 [Ipaktuueckas padota Ne 4 o Teme "[lonydenue yriaekucioro 25 01
ra3za. KauecrBennas peakuusi Ha kapOoHaT-HOH" '

39 [lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O 01.02
COEIMHEHUSIX yIiiepoa

40 Kpemuwuii u erocoennHeHust Cam.

41 [IpakTuueckas pabora Ne 5. Penienne sxcriepruMeHTalbHbBIX 337124 08.02
1o teMe «BakHeli1ne HeMeTalbl U UX COSTUHEHUS '

42 KonTtponsnas pabota Ne3 no teme «BaxxHeiilme HeMeTalIbl U UX 15.02
COCTMHEHUS»
OO01as XxapakTepUCTUKa XUMUYECKUX 2JIEMEHTOB — METAJLJIOB.

43 Mertannudeckas CBSI3b U METAJUTMUECKasi KPUCTAJUTHUECKast Cam.
pemérka. OU3NYECKUECBOMCTBAMETAIIIOB

44 XUMHUYECKUE CBOWCTBA METAUIOB. DJIEKTPOXUMUYECKHUH P Cam.




HaIpsHKEHUH METaJUIOB

Oo6mue ciocoOb! momydeHus MetamioB. CruiaBel. BeraucneHus mo

45 YPaBHEHUSM XMMHUYECKUX pEaKLui, €ClIU OJJUH U3 PeareHTOB 1 22.02
COJICPKUT TIPUMECH
46 [loHsiTHE O KOPPO3UUMETAIIIOB 1 Cam.
47 [[enouHBIEMETATIIBI 1 29.02
48 OKcuIbl ¥ TUIPOKCUIBI HATPUS U KaJTust 1 Cam.
49 [[lerouyHO3EMENBHBIE METAITBI — KAJIbLUN U MarHAN 1 07.03
50 Baxkueiimecoe qMHEHUSKAIBIIHS 1 Cam.
51 O0001IeHne 1 cucTeMaTH3alA3HaHUI 1 14.03
52 JKéctkocTh BOJIBI M CTIOCOOBI €€ yCTpaHeHUS 1 Cam.
53 [Tpaktrueckas padota Ne 6 mo teme "KECTKOCTH BOABI M METOIBI 1 5103
eé ycrpaneHus" '
54 AnroMuHuI 1 Cam.
55 AMdoTepHbIE CBOMCTBA OKCHIA U THAPOKCHIA 1 04.04
56 Kenezo 1 Cam.
57 Oxcupl, ruapokcu sl U coin xxenesa (1) u sxenesa (1) 1 11.04
58 O0001IeHne U cucTeMaTA3alUA3HAHNI 1 Cam.
59 [IpakTrueckas padota Ne 7. PemeHre skcriepuMeHTaIbHbIX 3a1a9 1 18.04
1o TeMe «BakHeHIme MeTaaIbl ¥ KX COEIUHEHHUS '
Bbruunciienus o ypaBHEHHSIM XUMHYECKUX PEAKIIHMA, €CIIU OJIMH
60 W3 pEareHToB JaH B U30BITKE WU COACPIKUT MPHUMECH. 1 Cam.
BrruncneHusMaccoBOHIOMUBBIX0AAIPOYKTapEAKIINN
61 O00011IeHNE U CUCTEMATHU3aALUA3HAHNI 1 55 04
IIpomesxxyTouHas aTTecTanus.
62 KonTtponsHas padora Ne4 o teme «BaxHeine MeTaIbl U UX 1 02.05

COCAUHCHU A




63 BemiectBa u MaTepuansl B TOBCEAHEBHOM KU3HH YETIOBEKA 1 Cam.

64 XHUMHUYECKOE3arpsI3HEHUEOKPYKAIOIEHCPe bl 1 Cam.

65 Ponb xumMuM B perieHnn 3K0J0rnYecKuX npoodieM 1 16.05

66 PesepBHbIi ypok. O000IICHHE U CHCTEMATH3AIUs SHAHHIA 1 Cam.

67 PesepBubIit ypok. O6001IeHNE U cUCTeMaTU3alMs 3HAHUM 1 23.05

68 PesepBHeIit ypok. O000IICHHE U CHCTEMAaTH3aINs 3HAHUI 1 Cam.
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YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOANYECKHE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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