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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, c yuetoMm (enepanpHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma 1Mo XuMuM Na€T MPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOydeHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4yeOHOTro
peaMeTa, OnpeaesnseT 00s3aTeIbHOe NPEIMETHOE COJIepKaHUe, €r0 CTPYKTYPY MO
pazmenam M TE€MaM, pacopeleseHue IO  KjaccaM, pPEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHS] XHUMHU C YYE€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
ocoOeHHOCTe oOywaromuxcsi. B mnporpaMMme 10 XUMHU — yUUTHIBAIOTCS
BO3MOXXHOCTH y4€OHOrO MpeaMeTa B pealiv3alu TpeOOBaHUN K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yJibTaTaM OOyYeHHUS U B
GbopMUpPOBAaHUM OCHOBHBIX BHJIOB Yy4€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

WN3yyenue XuMuM HA YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, PA3BUTHUSI MHTEIJIEKTYaJIbHBIX CIIOCOOHOCTEHN U
MHTEPECOB OOyYaronmxcsi, Ha MPOJOJDKEHHE OOYYEeHHsS Ha YPOBHE CPEIHETO
oO1rero oOpa3oBaHusI.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OpPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT GOPMUPYEMbIC XUMHUEH TTPEACTABICHHUS O MPEBPAILCHUIX YHEPTUH U
BEIIECTB B MPHUPOJAE, O MYTAX PEHICHHS TJIOOAIbHBIX TPOOJIEM YCTOWUYHMBOIO
Pa3BUTHSL YEJIOBEYECTBA — CBIPbEBOW, JHEPIETUYECKOM, IPOJOBOJIBCTBEHHON
npo0JieM, MPoOJIeMbI SKOJIOTHYECKON 0€30MaCHOCTH, MPOOJIEM 3IPAaBOOXPAHCHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopMHpOBaHUS ~ KYJbTYpPhl  JIMYHOCTH  OOydYaromIMXcs, MX OO0med u
(GyHKIIMOHATBLHOM TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHAILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
MPECTABICHUM O €AMHCTBE MIPUPOJIBI U YETIOBEKA, SIBJISETCS KIFOYEBBIM ATAllOM B
(GhopMUPOBAHUM €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOITUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBIC HampaBJICHUS B OOYYCHHH XHMHH OOCCIICUHMBAIOTCS CIICIIH(PUKOMN
CoJIep KaHHUsl TIpeIMeTa, KOTOPBIH SBJISETCSA IEAaroruuyecKd aJaalTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

YriyOonéHHBIN Kype XUMHUU OCHOBHOTO 00IIIero 0Opa3oBaHus OPUECHTUPOBAH
Ha OCBOCHHE OOYYaIOIIMMHUCS CHCTEMBI TICPBOHAYATIBHBIX MOHATHH XUMHH, OCHOB
HEOPTraHWYCCKOH XUMHUH, OCHOBOIIOJIATAIONIUX IPEACTABICHUA OOIIeH XUMHH H
OTJICJbHBIX 3HAYNMBIX IMOHATUHA OPTaHUYCCKON XHUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XMMHUU CPOpMHUpPOBaHA HAa OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3ydeHuto. CopeprkaHue CKIIAIbIBACTCS W3 CHUCTEMBI
MOHSATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMUYECKON
peakiuu. O0€ 3T CHUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEI0BATEIBHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUECKHUX MPEACTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepunonnueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

YYEHHMSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3U;

MPEICTABICHUM 00 SIEKTPOIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KMHETUKE M TEPMOAMHAMUKE.

B 0OCHOBY TeopeTmuecKuX 3HAHWU ITOJOKEHBI AMITMPUYECKH IOTYYCHHBIC
dakTtbl. TeopeTnyeckre 3HaHUST PA3BUBAIOTCSA MOCIEI0BATENHLHO OT OAHOTO YPOBHS
K JpyromMy W o0O0eClneurBalOT OOYydYaroIIUMCS BO3MOXKHOCTh OOBSICHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  TMPOUCXOJHUT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 PpaHEE U3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpY)XKaroIuii Mup, Ouosorus, (u3uMka, MaTeMarThka, reorpadus, TEXHOJOTHS,
UCTOPHHI.

[Iporpamma OCHOBHOTO 0011€ro 00pa3oBaHHs MO XUMUU (YriayOJIEHHBIN
YpPOBEHb) OpPHEHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJLHOTO XapakTepa
oOpa3zoBaHus, cnenupuku ydeOHOro mpeaMeTa M OO0ECIeUeHHE YCICITHOTO
oOydeHHs Ha CIEQYyIOIIeM YypoBHE oOpa3oBaHusi. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BHUBAIOIIAs W NMPAKTUUYCCKas HAMPaBICHHOCTh OOYYCHHSI XUMHH,
mupdepenumanusi  o0ydeHHUs,  BKJIOYAOWas  OPOPWIbHYIO  MOJATOTOBKY
OOy4Jarommxcss M TMOCJEAYIoNee CaMOOMpeeieHNe B BbIOOpPE HaIpPABICHHUS
oOydeHus B MpoUITBbHBIX KJIaccax.

YrnyOonénHoe wW3ydeHHWE XUMHUU  CIIOCOOCTBYET  pealn3aluu  3aj1a4d
npodecCHOHATLHON OpUEHTAIIMY 1 HAIIPaBJICHO Ha MPEA0CTAaBICHHE BO3MOKHOCTH



KKIOMY OO0ydYaronmeMycsi NpOsSBUTh CBOM HMHTEJUIEKTyalbHbIE M TBOPUYECKUE
CIOCOOHOCTH TIpW  HW3Y4YeHUH Y4YeOHOTO TpenMera, HEOOXOaUMBbIE IS
POJOJKEHNS 00pa30BaHUs U JAJIbHEUIIEH TPYAOBOU A€ATEIbHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
UCIIOJIb30BAaHUSI B 00pa30BaTENIbHBIX OPraHMU3aAIUAX, PEATU3YIOMUX MPOrpPaAMMbI
mudepennupoBanHoTo (YrimyOn€HHOTO, MPOGUIBLHOTO) HW3YYECHHS OTIEIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHU.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON Ha yriyOJICHHOM YpPOBHE,
peanu3yrorcs B mpoiiecce GOpMHUPOBAHUS 3HAHUN OCHOB XMMHUYECKON HAyKU Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, 00JACTH MPAKTUYECKON NEeATeTbHOCTH
YEeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJBTYypbl. 3ajada ydeOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUM — BaXKHEUIITNX
(GakToB, MOHATUH, 3aKOHOB M TEOPETUUECKHUX MOJIOKEHUHN, TOCTYITHBIX 00001IEHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIICHUH K HAYYHBIM
METO/JaM TO3HaHUS TMpPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEaAKIUH,
(OpMHpPOBaHNUY U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUH B Y4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM TpaBUJ 0€30MacHOr0 OOpalleHHsl C BELIECTBAMH B
ITIOBCEHEBHOM KU3HU.

[enn u3ydeHus: XUMUU OTPaXKaroT HAMPABIEHHOCTh OOYUYEHHS HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U OOILEN KYJIbTYpPHI.

M3yyeHne XMMHUM HAIPaBJICHO Ha JTOCTUIKEHUE CIIETYIOLUX LIEeIICH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHUSAM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KAaK OCHOBBI ISl IOHUMAHHUS XUMHYECKOU
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYaroUMXCcsi K CaMOCTOSITEIbHOM TO3HABATEIBHOU W
UCCJIEIOBATENILCKOW  JIESITENIBHOCTH, K  Hay4YHbIM  METOJaM  MO3HaHWuA,
(bopMHpoOBaHKE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oOmel  (QPYHKIIMOHATLHOM U €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUW OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOIEr0 MHUpA, MCIHOJIb3ysd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYECHHUH
XUMUHU, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XHU3HU U
TPYZILOBOU IE€ATENBHOCTH;

pa3BUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NeSITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBaLUsS K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOILIETO MPOUIIS U HAPABICHHOCTU JaJIbHEHUILIET0 00yUYeHUs;



OCO3HAHME LIEHHOCTH XUMUYECKHX 3HAHUU B JKU3HHU YEJIOBEKA, MOBBIIICHHE
YPOBHSL DKOJOTMYECKOM KYyJIbTYpbl, HENPUATHE IEHUCTBUM, NPHUHOCIIIMX BpEX
OKPYKaIOWIEN CPeJI€ U 3J0POBBIO JIOJIEH;

npuoOpeTeHre O0YYaIOIIUMHUCS OMbITA CAMOIMO3HAHUS, KIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl Pa3JIMYHBIX BUIOB JEATEIbHOCTH.

Ha yrnyOnénnoe wm3ydeHune ydeOHOTo mpeamera «Xumus» oTBoautcs 136
yacoB B 8 (4 waca B Hemento) u 102 gaca B 9 kiaccax Bcero 238 daca 3a jBa roja
oOyJeHus.

COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHayaibHbIE XUMHYECKHE OHATHSA

XuMHsT — BakHass 00JIACTh €CTECTBO3HAHMS M MPAKTUYECKOU AESTENbHOCTU
yesoBeka. IIpenmer xumun. Posib XuMuM B KU3HM 4YesloBeKka. KpaTkue cBeneHus
00 MCTOpPUM BO3HUKHOBEHHUS U Pa3BUTHs XUMUHU. XUMHS B cUCTeMe HayK. Tena u
BemiecTBa. Dusnyeckue MW XUMHYECKHE CBOMCTBA BEIIECTB. ATpEraTtHbie
cocTostHusL BenlecTB. [IOHATHE O TEOPETUYECKHX M SMIUPUYECKHX METOJAX
IIO3HAHNsA B €CTECTBEHHBIX Haykax. [IpeacTtaBieHMss O HaydyHOM IO3HaHUM Ha
AMIIMPUYECKOM YPOBHE: HAOIIOACHHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIUPOBAHHE,
BbIYMCIIeHHE. [IpencTaBieHrs 0 HaydHOM NO3HAHWM HAa TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3bik xumMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsitTue o MeTogax pabOTHl ¢ XMMUYECKUMHU BemiecTBamMu. OO0pyaoBaHME
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBmia Oe3omacHOro oOpamieHus ¢
BEILIECTBAMHU U JIA0OPATOPHBIM 00OPYAOBAHUEM.

Yucteie BemecTBa U cMecH. IIpuponHsle cmecu: BO31yX, IPUPOIHBINA Ias3,
He(Th, TPUPOAHBIE BOABI, TOPHBIE TOPOABI U MUHEPAIbI. [IoHATHE O TOMOTE€HHBIX
U TeTeporeHHbIx cMecsax. CrnocoObl pasznenenus cMeceil. OuncTKa BEUIECTB.

BemectBa U XuMuYeCcKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Mertamnel u  HeMmeTauibl. BemecrBa MOJEKYJIIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumunyeckass ¢opmyna. BaleHTHOCTH aTOMOB XHUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSHCTBA cocTaBa BewiecTB. OnpeneneHne BaIEHTHOCTH 3JIEMEHTOB 10
dbopmynam OWHApHBIX COEOUHEHUM U cocTaBieHue GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs aTOMHasg Macca.
OTtHocuTeNbHAs MOJEKYISIpHAas Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B



coequHennn. Haxoxxaenue npocreiieit ¢opmMysibl BelecTBa M0 MaCCOBBIM JI0JISIM
AIIEMEHTOB.

KommmuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuersl mo ¢dopmynam
XUMUYECKUX COeAUHEHUW. MomsipHasg macca CMecH BelecTB. MombHas a0Js
XUMHUYECKOTO 3JIEMEHTa B COeAMHEHWH. HaxoxaeHue mnpocrteimei GhopMyIbl
BEILECTBA 10 MOJIBHBIM JOJISIM 3JIEMEHTOB.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUSA. XMMHUECKas peakuus U €€ MPU3HAKH.
VYcnoBus IpoTeKaHUss XUMHUYECKUX PEaKlMil. 3aKOH COXPAHEHHUsI MacChl BELIECTB.
AToMHO-MONeKyJsipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOCOBa.
XuMUYecKre ypaBHEHHS. TUIBI XUMHUUECKUX PEaKUi (COCTUHEHUS, PA3JIOKEHUS,
3aMelneHus, 00MeHa). PacueTsl mo XuMUYECKUM ypaBHEHUSIM.

OKCIIEpUMEHTAIbHOE HM3YYEHUE BEIIECTB U SIBICHHI. 3HAKOMCTBO C
XUMHUYECKON TIOCYZI0M, C MpaBWiaMu pabOThl B JIabopaTopuu W MpUEMaMU
oOpaiieHust ¢ JabopatopHbIM  oOopynoBaHueM. M3yueHwe ©  omnucaHue
(Gu3nYecKuX CBOMCTB OOpa3llOB HEOPraHWYECKHX BEUIECTB — METAUIOB U
HeMmeTauioB. HaOmionenue ¢usmueckux (IIaBieHUE BOCKa, TasiHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHWE U KOHACHCAIUS BOJbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHOMN MPOBOJIOKU, B3aUMOJICHCTBUE COJBI WIIH
MeJa C COJSHOM KUCIOTOM) siBIeHuM. O3HakoMJIeHHE C 00pa3luaMu BEIECTB
KoiauuectBoM | Mmonbs. HaOmiogeHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMUYECKUX PEaKIuil (pa3yioxKEHUE caxapa, B3auMOJECHCTBUE CEPHON KUCIIOTHI C
xJjopuaoM Oapus, TModydeHue | paszioxkeHue ruapokcuaa wmeau (I) mpu
HarpeBaHUM, B3aUMOJICHCTBUE >kene3a ¢ pactBopoMm comu Menu (l1). Mzyuenue
Coco0OB  pazfeneHuss cmeced (C  TMOMOILIBI0 MarHuta, (UIbTpOBaHUE,
BBITIApYBaHUE, TUCTUILISALIUS, XpoMaTorpadus), MpOBEICHUE OYUCTKU TOBAPEHHON
conu. HabmroneHne u omuMcaHue OMBITOB, WUIIOCTPUPYIOMINX 3aKOH COXPaHECHUS
MAacCCBl.

BaxxHeillne npeacTaBuTe M HCOPraHUYECKHUX BelIeCTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3zoB. CocTraB BO3ayxa. 3aKOH
ABorazpo. MosapHbeiii 00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
W3BECTHOM OTHOCHUTENHbHON TIOTHOCTH. OOBEMHBIE OTHOIIECHUS Ta30B MpHU
XUMHUUYECKUX PEAKIIUSIX.

Kucnopon — snemeHT M mpocToe BemiecTBo. HaxoxkaeHue kuciopona B
npupoe, puzndeckue U XUMUIECKHE CBOWCTBA (PEaKuy TOPEHUSI M OKUCIICHUS).
[Tponecchl okucnenus B xuBoil mpupoge. Oxcuabl. [IpuMeHeHue kucnopoaa.
CriocoObl MoTy4YeHus: KUCIopoia B 1a00paTOpUU U MPOMBITIIIEHHOCTH. [ToHsITHE O
karanuzatope. KpyroBopor kwucinopoga B mnpupoge. O30H — aIOTponHas



Moaudukammsi Kuciaopoma. (O30HOBBIA CIIOW, €ro 3HAYeHWE JUIsl OKHBBIX
Opranu3moB. Pa3zpymnieHrne 030HOBOTro CJosl.

TennoBoit 3¢h(deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- U 3HJIOTEepMUUYEcKue peakuuu. TommmBo. Mcnonp30BaHue yriisi © METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapuukoBoM 3 dexre.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. [IoHsTue o kucnorax u coysix. Mcmnonp30oBaHrue BOJOPO/Ia B KAUECTBE
TOIJIUBA.

Bona. ®dusnueckue cBomcTBa BOoAbl. Boma kak pactBoputesnb. PacTBOpHI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHsI KOHILIEHTPAIMU PAaCTBOPOB: MAacCcoBasi J0Jii pacCTBOPEHHOTO
BEIIECTBA, MOJIIpHAs KOHIIEHTpauus. Ponb pacTBOPOB B IIPUPOAE U B KU3HU
YEIIOBEKA.

Xumuueckne cBoicTBa BOAbl. IloHstne 00 ocHoBaHusXx. IloHsatme 00
MHIUKAaTopax. KpyroBopor BOAbl B NpUPOAE. 3arpsA3HEHUE NPUPOAHBIX BOJ.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBbIE, aM{pOTEepHbIE) U
HecosieoOpaszyronme. MexayHapoaHas HOMEHKJIaTypa OKCHUIIOB. TpuBHANIbHbBIC
Ha3BaHUs OKCUAOB. DU3NUECKUE U XAPAKTEPHBIE XUMUYECKUE CBOMCTBA OKCHIOB
(B3auMOJIeHCTBHE C BOJOW, C KUCIOTAMH U OCHOBAaHUSIMHU, C IPYTUMU OKCUJIAMU).
[Tomy4yeHne OKCHUIOB.

[ToHsiTHE O TUIPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccuduxanuss kucior. MexayHapolHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aMMOJIEHCTBHE C METAJJIaMH, C OKCHUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmerawuioB H.H. bekerosa. Ilonmydenue xucnor. Kucmorel B
MPUPOAE, MPUMEHECHUE BAKHEUIIIUX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
OCHOBaHUs. MexIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHabHbIC Ha3BAHUSA
ocHoBaHui. Illenoun, ux cBOWMCTBa (B3aMMOJEHCTBHUE C KHUCJIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) M CIOCcOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEUCTBHUE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB ITMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMHu)
Y MIOJTy4YEHUE.



Comn  (cpegHue, KucCable, OCHOBHbIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIATypa coned. TpuBnanbHble Ha3BaHus cosiel. Dusznueckue wu
XapakTepHbIE XMMHMYECKHE CBOMCTBA Ha IpUMeEpE CpelaHux coiier. Ilomydenwue
COJIEH.

['eHeTnyecKas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHU.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

KOJIMYECTBEHHOE ONPEIENIEHUE COIEPKAHUS KUCIOpOAa B BO3AYXE;

NoJIy4eHHue, COOMpaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPOa;

HaOJIOZICHUE B3aMMOJCHCTBUSL BELIECTB C KHUCJIOPOJOM M YCJIOBH
BO3HUKHOBEHUS U MPEKpPAICHUS TOPEHHUS;

O3HAKOMJIEHHUE C 00pa3liaMy OKCHIOB U ONMCAHUE X CBOMCTB;

NOJIy4eHHe, cOoOMpaHue, pacrno3HABAHME W M3YyYEHHUE CBOICTB BOJIOpOAA
(ropenue);

B3aMMOJIcicTBrE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEl  pacTBOPEHMSI BEIIECTB C  PA3IMYHON
pPacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOM KOHUEHTPALMEH
PacTBOPEHHOIO BEILIECTBA;

B3aMMOJICHCTBHUE BOJbI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

OIPEJEICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOIIBIO HHANKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3aumoeicTBusa okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpAIU3aluu;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHM, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJIEUCTBHUE TMIPOKCUIA IMHKA C pAaCTBOPaMU KHCJIOT U LIEJIOYEH;

pelIeHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIacChl
HEOPTaHUYECKUX COCTUHEHUIN.

Iepuoanyecknit 3akoH u Ilepuoamueckast cucreMa XHUMHYECKHX
jemenTOB /I. U. MenaesieeBa

Crpoennie aToMoB. XuMHUYecKast CBsI3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
peaKkIuu.

[lepBble TOMBITKM KJAacCU(PUKAMU XUMUYECKUX djeMeHTOB. [loHsitue o
rpynnax (CeMencTBax) CXOIHBIX AJIEMEHTOB: LIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TaJoreHaX, MHEPTHHIX (OJaropoJgHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.



Ilepnonnueckuit 3aKOH. OTtkppITHE Ilepnoauueckoro 3aKOHaA.
Ilepnognueckas cucremMa xuMmuueckux odnemeHroB JI. WM. Menneneesa.
KopoTtkonepuoanas u piauHHONEpuoaHas ¢opmel Tabmuubl «llepuonnyeckas
cucreMa xuMuueckux anemeHToB J[. 1I. MenaeneeBax. [lepuoast u rpynnsl (A- u
b-rpymnmsr).

Crpoenne aromoB. CocTaB aTOMHBIX sjaep. M3ortombl. PaanoakTUBHOCTS.
ONeKTpOHBI. DJEKTPOHHAs OpOUTaNb. DHEPreTMYECKWEe YpPOBHU U TOTYypOBHH
aroma: S-, p-, d-opOutamu. DIEKTPOHHBIE KOH(PHUTYpallUM H SJIEKTPOHHO-
rpaguyeckue ¢GopMysbl aTroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMEpa,
HOMEpa MepuoJa U Ipymnsl djaeMeHTa. CTpOeHUE 3IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumudecknx 35eMeHToB [lepnognueckon cucremnr 1. . Menneneesa:
pacnpenesneHue 3JEKTPOHOB IO HSHEPreTUYECKHM YpPOBHSM, MOAYPOBHIM U
opouransm. Gusnueckuii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB MO TIpPYNIaM M NEPUOJAM.
M3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOVMCTB COEAMHEHUN XMMHYECKUX DJIEMEHTOB B
nepuojiax M rpymnmnax. XapaKTepucTUKa XUMHUYECKOro JJIEMEHTa IO €ro
noJioxkeHuto B [leprnonnueckon cucreme /1. 1. Meneneena.

3nauenue [leproanueckoro 3akoHa u Ileproandeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA HAayku W mnpaktuku. [[. V. MennemeeB — ydeHbId H
IpaKJaHUH.

DNEKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHUYECKas CBS3b.
Bunpl XMMHYECKOW CBSI3M: KOBAJIEHTHAs IMOJISIPHAs CBA3b, KOBAJEHTHas
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa3oBaHHs KOBAJIEHTHOW U
WOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYpHbIE (QopMyinbl BeniecTB. KaTuoHsl u
AHUOHBI.

Kpucramnnueckue u amopdHble BemiecTBa. THINBI  KpUCTANTMYECKUX
PELIETOK: MOHHAsA, aTOMHAas1, MOJIEKYJISIpPHAs M UX XapaKTEPUCTHKHU.

Crenenp oxkucieHusa. OrnpenelieHUe CTENEHEeW OKUCIEHUS aTOMOB B
OMHApHbIX  coeauHEeHUsAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLHUU.
[Ipouiecchl OKHUCHEHHMST M BOCCTAHOBJIEHHUS. OKUCIUTENM W BOCCTAHOBUTEIIU.
CocraBnenue ypaBHEHUI IPOCTBIX OKUCIATEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI 1
paccTaHOBKa B HUX KOA((DUIIMEHTOB METOZIOM 3JIEKTPOHHOTO OajaHca.

DKCNEepUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HAaKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAJJIOB;

MOJEJIMPOBAHUE CTPOEHUS MOJIEKYJ IpU IOMOIIM PHUCYHKOB, MOJENEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTENIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUHN (TOPEHHE, PEAKIIMH PA3IIOKEHHUSI, COSTUHEHUS ).



MexnpeaMeTHble CBSA3H

Peanuzammsi MEXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWW XWMHH B § Kiacce
OCYIIECTBJISICTCS. 4Yepe3 MCIONb30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
TIOHATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO61ue ecTeCTBEHHO-HAYUYHbIE MTOHATHS: sIBJICHUE (Mpollecc), HayuyHbIN (akT,
TUTIOTE3a, TEOpHs, 3aKOH, aHaIW3, CHHTE3, KiIacCU(UKAIUs, TEPHOTUIHOCTD,
HaOJIOICHNE, SKCTICPUMEHT, MOJICIUPOBAHUE, U3MEPEHNE, MOJICTT.

®dusnka: SBICHHUS TNPUPONBI, (U3UYECKUE SBJIICHHS, BEIICCTBO, TEJIIO,
bu3nYecKue BEIWYMHBI, CIAWHHMIBI H3MEpPCHHsS, OO0BEM, Macca, arperaTHbIC
COCTOSIHHE BEINECTBAa, aTOM, DJJICKTPOH, IPOTOH, HEWTPOH, HWOH, MOJIEKYyJa,
CTpOEHHUE Ta30B, KUIKOCTEH U TBEPIBIX (KPUCTALINYCCKUX) TEII, dJICKTPUICCKUN
3apsifl, KOJMYECTBO TETUIOTHI.

buonorus: 6uocdepa, horocuHTe3, MpoIecChl 0OMEHa BEIIECTB.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MIOJIC3HBIC UCKOITaeMbIe, TOTUIUBO, BOJAHBIC PECYPCHI.

TexHomorus: TexHochepa, IPOU3BOJICTBO, XUMUIECKAE TEXHOJIOTHH, CHIPBE,
KOHCTPYKITMOHHBIC MaTCPUAITBI.

9 KJIACC

BeiecTBo U XuMH4YecKasi peakuus

[ToBTOpeHue u yrimyOjeHHe 3HAHMKA OCHOBHBIX pa3/esioB Kypca & Kiacca.
Crpoenune aromoB. CBoiicTBa aTOMOB  XUMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 17§ Ka4eCTBEHHBIC XapaKTEPUCTUKU (pammyc,
AIEKTPOOTPULIATEIBLHOCTD, JHEPIus MOHU3ALIIH). ITocnenoBaTenbHOCTD
3aIllOJIHEHUSI DJIEKTPOHHBIX OpOMTaneil aToMOB MaibIX nepuoaoB. OcoOeHHOCTH
3aMOJTHEHUSI  JJIEKTPOHHBIX ~ OopOMTaned  aToMOB  OONBIIMX  MEPUOJIOB.
[leprognyeckass cucremMa XUMHYECKHMX JJIEMEHTOB B CBETE€ NPEACTABIECHUNA O
ctpoeHun aroma. CTEneHb OKHUCIEHUS M BaJEHTHOCTh. lIpeacraBienne o
[IEPUOANYECKON 3aBUCUMOCTH CBONCTB XUMHAYECKUX JJIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHHUS aTOMa.

Crpoenue BemiecTBa. BellectBa B TBEpAOM, >XKHUIKOM M Ta3000pa3HOM
COCTOSIHUMA. BHIbl XMMHUYECKOW CBSI3U: HWOHHAs, KOBAaJ€HTHas (HEMoJspHas,
noJisipHasi); OOMEHHBIH W JOHOPHO-AaKLENTOPHBIM MeXaHu3M 00pa30BaHUsA
KOBAJICHTHOM CBSI3HU.

MexMmolieKynsipHble B3aUMOJEHCTBUSA (BOAOPOAHAs CBSI3b, CUJbl BaH-aep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PEUIETOK — aTOMHAas, MOHHAs, METaJNTMYECKas,
MOJIEKYJISIpHAsi — U OCOOEHHOCTH UX CTPOEHUs. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.



OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKHUX  pPEaKLUH.
Knaccudukanuss XMMHUYECKUX peaKUUid MO Pa3IUMYHbIM MpU3HAKaM (M0 YUCITY H
COCTaBy Y4YaCTBYIOIIUMX B PEAKIMH BELIECTB, MO TEIIOBOMY 3(¢eKTy, II0
U3MEHEHUIO CTENEeHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, 0 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO pearupyrolux BEIEeCTB).

DnNeMEeHThl XUMUYECKOM TEpMOAMHAMUKH. OHEPreTMKa XHMHYECKUX
peakiuii. TeroBoil >(PekT XMMUUYECKOW peakiuu. DK30- U ASHIOTEPMUUYECKUE
peakuuy, TEpPMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W €ro ClueacTBUs.
BrIuncnennst o TEpMOXUMHAYECKUM YPAaBHEHUSIM.

[IoHATHE O CKOPOCTM XMMHYECKOW PEAKIHUH. 3aKOH JEUCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW pPEaKLHMH. DHEPrusi aKTHBALUU.
[Tonsitue o katanusze. epmeHThl. THTHOUTOPEI.

[TonsiTe 06 0OpPaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusax. [lonsTue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarense. VYcnoBus cmenieHus
XUMHYECKOTO paBHOBeCHUSA. PaKTOPBI, BIMSIOMIME HA COCTOSHHE XHWMHYECKOIO
paBHOBecus. [IporHosupoBaHne  BO3MOXKHOCTHM  NIPOTEKAaHHUSI  XHUMHYECKHUX
IPEBPAILCHUI B PA3JIMYHBIX YCIOBHUSAX HA OCHOBE MPEJCTABICHUA 00 M3YyYEHHBIX
IIEMEHTaX XMMUYECKON KHHETUKHU U TEPMOJIUHAMUKHU.

OKHCINTENPHO-BOCCTAHOBUTEIIBHBIE peaKknuu. OxucnurenpHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHHs. BakHble OKHCIWATENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaxTtepuctuka). CocTaBleHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxiuii ¢ CIOJIb30BaHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

DNEeKTpoJINTHYECKAsT auccouuanus. XHMHUYECKHE pEaklUud B PacTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AuccolManuu. PacTBopeHne Kak — (PU3MKO-
XUMHUYECKUH npouecc. [loHaTre 0 ruapaTax v KpUCTAIIIOTHAPATAX. DIEKTPOJIATHI
U HEdNeKTpoiuThl. KaThoHbI, aHMOHBI. MexaHu3M auMccolManuy BEIIECTB C
pa3aMyYHbIM BUJOM XHUMHUYECKOM cBsA3U. CuibHble M Ci1a0ble 3JIEKTPOJUTHI.
Crenenp auccounuanuy, KOHCTAaHTa auccouuanny. MIOHHOE MpOM3BENEHHUE BOJBI.
Bopoponueiii  mokazarenb. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMALUS
KHCJIOT, OCHOBAHMI M COJICH.

Peakiiuu noHHOTO OOMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonekynsipHble, IOJIHbIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoiicTBa
KHCJIOT, OCHOBaHW W COJied B CBETE MPEJCTABICHUN OO0 3JIEKTPOJIUTUYECKON
auccounanvu. KauecTBeHHbIE peakMi Ha NOHBI.

I'mppoim3 conei. IoHHBIE ypaBHEHUS THAPOIM3a COJNEH. XapaKTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.



OKCIEpUMEHTAIbHOE H3Y4Y€HUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
MOJEISIMUA KPUCTAJUIMUYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAIOB U
HeMeTauioB (TpaduTa 1 ammMasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

UCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW pEaKIUU OT BO3IEUCTBUSA
pa3IUYHBIX (HPaKTOPOB;

OTIBITHI, HJUTFOCTPHUPYIONTHE 00PAaTUMOCTh XUMHUECKUX PEAKIIHIA;

HCCIIEIOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IpoIlecca AUCCOIUALIUU
KHUCJIOT, IIEJ0YEH U COJICH;

MIPOBEJCHNUE ONBITOB, WIUIIOCTPUPYIOIIUX NPU3HAKA MPOTEKAHHS PpPEaKUUN
HOHHOTO 0OMeHa (00pa3oBaHME OcajiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);

MpUMEHEHUE UHANKATOPOB (JTaKkMyca, METHJIOpaHka U (heHoadTanenHa) ais
OMpeIeNICHHs XapaKTepa Cpelibl B paCTBOpPax KUCJIOT, OCHOBAHUM U COJIEH;

MPOBEJACHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH (TOPEHHE, PEAKIIUH PA3IIOKEHHUSI, COSUHEHUS );

pacro3HaBaHUE HEOPTaHUYECKUX BEIIECTB C IIOMOIIBI0 KAaYECTBEHHBIX
pPEaKINil HA UOHBIL;

pellIeHHE OKCIEPUMEHTAbHBIX 3a7ady 1o TemaMm: «OKHUCIUTENIbHO-
BOCCTAHOBUTEJbHBIE peakuum», «l'mapomus conen», «DIEKTPOIUTAYECKAs
JACCOLIUALTUSY.

HemeTasnibl 1 MX coeIMHEHU S

OO6mast xapakTepucTuka HemeTauioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMUYECKUX D3JIEMEHTOB, MPOCTBIX BEHIECTB, aIOTponus. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMeTauiOB. (CpaBHUTENIbHAS XapaKTepUCTHKA
COEMHEHUN HEMETAIIIOB.

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (PU3NUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3amMopCiiCTBME C  MeTaJUlaMHM, HEMeTaJJlaMH, BOJOM,  ICIOYaMH).
XmopoBogopoa. CoJsgHas  KHUCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJYy4YCHHUE,
MpuMeHeHue. JleiicTBUE XJopa M XJIOPOBOJOPOAAa Ha OpraHW3M YEJIOBEKa.
Baxueimme xnopuabl W HMX  HaxoxiaeHue B - nopupone. llonstue o
KHCJIOPOJACOIEPAKAIIUX KACIOTaX XJI0pA U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTEIEHU
okucienusi. CTpoeHue u Pu3nuecKkrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U
cephl. AJIJTOTPOIHBIC MOJU(PUKAIIMU KUCIOpOaa U cepbl. XUMHUYECKHE CBOWCTBA
cepbl (B3aMMOJICHCTBUE C HEMETaUlaMH, MeETajUlaMU, KOHIIEHTPHUPOBAHHBIMU
a30THOM U cepHoM kuciotamu). CepoBOJOpOA, CTpoeHue, G(UHMYECKUE W
XMMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA). OKCHIBI
Cephbl KaK MPEACTaBUTENIN KUCIOTHBIX OKCHAOB. CepHHUCTasl KUCIOTa U €€ COJIH.



Cepnass kucioTa, (QuU3nUeckne ¢ XUMUYECKHE CBOWCTBa (00mmMe Kak
IpeICcTaBUTEN Kiacca KuciaoT U crneuuduueckue). Colum CEpHOM KHUCIOTHI.
XUMUYECKUE peakllny, JIeXKallue B OCHOBE MPOMBIIIICHHOTO CIOco0a MoydeHus
cepHOM KUCHOTHI. [IpencraBieHns 0 XUMHUYECKOM MPOU3BOJICTBE U CBA3AHHBIX C
HuM npodeccusx. [IpuMeHenre cepHoil KHUCIOTHI M cynbdaToB. KauecTBeHHBIE
peakuuu Ha CcynbGUT-, CyIbPuA- U Ccyiabhar-aHnoHBL. HaxoxaeHue cepsl U ee
COCIMHEHNH B mpupoae. XHUMHUYECKOE 3arpsA3HECHHE OKPYXKAOIIEH Cpenbl
COCJIMHEHUSMH cephbl (KUCIOTHBIE JIOXKIM, 3arpsi3HEHHUE BO31yXa), CIIOCOOBI €ro
MpeI0TBpaIICHUS.

O6mast xapakrepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A3OT, pacmpocTpaHeHue B MpUpoie, (Ppu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aMMOJIEHCTBHE C METaJUIaMH, BOJOPOJOM, KuciopoaoMm). KpyroBopor azora B
npupoae. AMMHAK, ero (U3MYECKHEe M XUMHUYECKHE CBOMCTBa (OKUCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TIOJyYCHHE B
7a00paTopud U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIECNTOPHBIN
MeXaHu3M ero oOpaszoBanusa. Comu aMMOHHS, WX (U3MUYECKHE W XUMHUYECKUE
CBOMCTBa (pa3yioKeHHWE U B3aUMOJICHCTBUE CO IEJI0YaMH), TPUMEHEHHE.
KauecTBenHast peakuus Ha woHbl amMoHus. Okcuuabl azorta (I, I, I, 1V, V).
A3zotuctas Kuciaota. A30THasl KUCIIOTa, €€ MoJdy4yeHue, ((U3nYecKue U XUuMUYECKUE
cBOMcTBa (0OIIME KaK TMPEJICTABUTENS Kiacca KHUCIOT W cruenuduueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE IMOJIYYCHHS a30THOMN
KHUCIIOTHI B TIPOMBITINIEHHOCTH. HuTpaThl 1 HUTpUTHL. KauecTBEHHBIE peakiuu Ha
HUTpAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHHE OKpYXKaloleh cpeapl
COCIMHCHUSMHM a30Ta (KUCIOTHBIC MOXAW, 3arpsA3HCHHWE BO3ayXa, ITOYBBI U
BOJIOEMOB).

®ochop, ammorponubie Momudukanmu (ochopa (Oenmbiii W KpacHBIM
dbocdop), puznueckre U XUMMUUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METaJlIaMH,
KHUCIIOPOJIOM, TaJIOTeHaMM, KOHIIEHTPUPOBAHHBIMHU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl ocdopa (I, V), dochopnas kucnora, ¢undecKre U XUMUUECKUE
cBoiicTBa, nosyuenue. KauecrBeHnas peakuus Ha (ocdar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsiTue 0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GoChOpHEIE,
KOMIUIEKCHBIE yaoOpeHus. XHMHUYECKOE 3arps3HEHHE OKPYXKAIOMIeH Ccpessl
coeIMHEHUsAMH a30Ta u docdopa.

O6mas xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIEHN OKUCIICHUSI.

VYrnepoa, amnorpornHasie Mogudukanuu (rpadur, anmas, gyiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOMCTBA IMPOCTHIX BEILECTB



(B3aMMOJIEHCTBYE C METaIaMU, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM H
cepHoil kucioramu). [lonstue 06 aacopOuuu. Kpyrosopot yriaepoga B mpupoe.
Oxcunpl yraeposa, ux GU3NIeCKUe U XUMHUECKHE CBOWCTBA, JICHCTBUE HA )KUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJOTUYECKUe MpobiemMbl aTMOCheEpHI,
cBs3aHHble ¢ okcugaoM yriepona (IV). VYrompHas Kuciora W €€ COJMU, HX
bu3nYecKue W XMMUYECKHE CBOMCTBA, MOJydeHHWe W MpuMeHeHne. KapOoHaTsl,
TUAPOKAPOOHATHI, WX CBOWCTBA. KadecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSX
yraepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, alleTHICH), 3TAHOJI, TJIMIEPUH,
yKCycHasi kucioTa. [IpupogHbie UCTOYHUKN YTICBOAOPOIOB (YroJib, IPUPOIHBINA
ra3, He)Th), MPOAYKTHI X MEPEPaOOTKU, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonsiTue 0 OMOJOTUYECKU Ba)KHBIX OPraHUYECKUX BEIIECTBaX — >KHUpax, Oeykax,
yraeBoJgaXx — W WX POJM B JKW3HM dYeOBeKa. EJMHCTBO OpraHWYECKUX U
HEOPTaHWYECKUX COCTUHCHU.

KpemHuuii, ero ¢usmyeckue U XMMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHUE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEPOJOM, TaJIor€HaMu), MOJyYeHUuEe U MpPUMEHEHUE.
Ponb kpemuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CUJIMKAThI: (DU3UYCCKHE M XUMUYCCKHUE CBOMCTBA, MOJTYYEHHWE W MPUMEHEHHE B
OBITY W TPOMBINIICHHOCTH. BakHEHIIEe CTPOUTENbHBIC MaTepHUaJbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIOIb30BaAHMS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

bop. OcobGennoctu ctpoenus aroma. OOIIMe MpencTaBieHnus 0 PU3NYECKUX
Y XMMHUYECKUX CBOWCTBaxX. bopHas kucmora.

DKCIEepUMEHTATBbHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJIEHHUE C 00pa3aMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MPOBEJICHUE OMBITOB, OTPAKAIOIMMX (HU3MUYECKHE M XMMHYECKHE CBOMCTBA
raJIor€HOB U MX COCIUHCHMIA,

M3y4YE€HUE CBOMCTB COJITHOM KUCJIOTHI;

MIPOBEICHNE KAYeCTBCHHBIX PEAKITUN Ha XJIOPHUI-, OPOMHUII- ¥ HOAUIA-HOHBI U
HaOJI0ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOTHBIX COCTUHEHU;

HaOJIOJIeHHe  Tporiecca  OOyIIMBaHUS caxapa 1o JeWCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOM KUCJIOTHI;

W3YYeHUE XUMHUECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KA4YECTBEHHBIX pEaKiuid Ha Cyabpua-, cymbPuTt- u Cyibdar-
MOHBI U HAOJTIOICHHE MMPU3HAKOB UX MPOTEKAHUS;



O3HAaKOMJIEHHE C (PU3WYECKUMHU CBOMCTBaMHU a3oTa, ¢Gochopa uU HX
COEIMHEHU, 00pa3amMu a30THBIX U (OCPOPHBIX YIAOOPECHHI;

NOJIyYeHHE, COOMpaHue, paclo3HABAaHUE M HU3YYEHHE CBOWCTB aMMMAKa,
M3YUYEHHE CBOMCTB COJIEH aMMOHHS;

MIPOBEJCHNE KAUYECTBEHHBIX PEAKIMi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-noHbI U U3yUyEHUE MPU3HAKOB UX MPOTECKAHMUS,

W3YUYEHHE B3aUMOJCHCTBUS KOHIICHTPUPOBAHHOM a30THOW KUCIIOTBI C MEBIO,
CBOMCTB (hoCHOPHOM KUCIIOTHI U €€ COJIeH;

O3HAKOMJICHUE C MOJIETISIMA KPUCTAJUIMYECKUX PEHIeTOK ajamasa, rpadura u
dbynnepeHa, ¢ mpoLeccoM aJcopOLMKU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJEM U yCTPOMUCTBOM IPOTHUBOras3a;

NOJIyYeHHE, COOMpaHHUe, pacliO3HABAaHUE M M3YYEHHE CBOMCTB YTJIEKHCIIOrO
rasa;

IPOBEJCHUE KAueCTBEHHBIX peakUuMidi Ha KapOOHAT- M CHJIMKAT-UOHBI U
U3Yy4YeHUE NMPU3HAKOB UX IPOTEKAHMUS;

U3y4YeHUE B3aMMHBIX IPEBPALIEHUN KApOOHATOB U THAPOKAPOOHATOB;

O3HAaKOMJIEHUE € oOOpa3laMH NPHUPOJHBIX KapOOHATOB M CHUIIMKATOB, C
IPOAYKIHEH CUIIMKATHON IPOMBIIUIEHHOCTH;

pelIeHrE SKCIIEPUMEHTANIBHBIX 33]1a4 110 TeMe «BakHele HeMeTalulbl U UX
COEJIMHEHHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIIEMEHTOB — METAJIJIOB HA OCHOBAaHUM HX IMOJIOKEHHA B Ilepuonnueckoi cucrteme
xuMuueckux annemeHToB J1. 1. MenneneeBa u ctpoenust aroMmoB. Metaisl A- u b-
rpynn. CTpoeHHe MpOCTBIX BEUIECTB — METAIOB. MeTamnuyeckas CBS3b U
MeTajuInYecKasl KpucTajuinueckas penieTka (IpUuMUTUBHAS KyOudeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHas IUIOTHOYNAKOBaHHas). 3aBUCUMOCTh (U3UYECKUX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKHW pAN HANPSHKEHUN
MeTauioB. O01IKMe XUMUYECKUE CBOMCTBA MeTalIoB. O01IHMe criocoObl MOTyYeHus
METaJIOB, METAILTYPrusl. DIEKTPOIU3 paciljlaBOB U PACTBOPOB COJIEH KaK OJUH W3
croco0oB TMoJyiyuyeHusi MeTawioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
crocoObl 3alMThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a). [IpumMeHeHne MeTalIoB U CIUIABOB B OBITY U MPOMBIIIICHHOCTH.

Memannvt A-2pynn

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
duznyeckre 1 XUMHUYECKUE CBOWMCTBA (HAa MpUMeEpPEe HATPUs U Kajus), MOJyYEHHUE.



Oxcuapl U TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MeN0YHbIX METAJIIIOB U UX
coeMHEHn. bruosornueckas poiap HaTpUs U KaJusl.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
Ilepuonnueckoin cucreMe xumMudeckux siemeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXO0XKJICHHUE B Ipupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxHelmue coelMHEHUs KalblUMsl U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJBI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBoport kanbiusi B IpUPOJE.

AJ'OMUHHIA: TI0JI0kKEeHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. N. MenneneeBa, CTpOEHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMUYECKHAE CBOMCTBA aTlOMUHMS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
antoMuHus. [I[puMeHeHue aTlOMUHUS U €r0 CIUIaBOB.

Memannwvt b-2pynn

OOmast xapakTepucTHKa MeTauioB b-rpynm  (MOOOYHBIX  MOATPYMMH):
nonoxkenne B llepuonnueckor cucreme Xxumuuyeckux odnemeHtoB [, WM.
MeHieneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIECHUE «IIpOBajiay 3JIEKTPOHA Ha
IpuMepe CTPOEHHUsI aTOMOB Xpoma, MeJi, cepedpa. BajieHTHbIE COCTOSTHUSI aTOMOB
d-3JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJAMHCHHSX. 3aBHCHMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYECHUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIUHEHHM (Ha TpUMEpPE COCIMHEHUN Xpoma).
[lepBoHauanbHBIC IPECTABICHUS O KOMIUIEKCHBIX COSIUHEHUSX.

Menps u cepebpo: CTpOoeHHE aTOMOB, CTENeHU OKucieHus. OOIue KpaTkue
MPEACTAaBICHUSI O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3amMOACHCTBHE ¢ KHCIOTAMH-OKHUCIUTEIAMH), 00 UX OKCHAAX, THAPOKCHUAAX U
coisix, ux nmpuMeHeHuu. [IpencrapieHuss 00 aMMHUAYHBIX KOMILJIEKCax cepedpa u
Menu. KauecTBeHHbIC peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENeHb OKUCIICHUS. XapaKTepUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCHAA U THIAPOKCHIA.
KaudecTBeHHbBIC peaKIluy Ha KaTUOHBI IIMHKA.

Kenezo: cTtpoenue atroma, cTeneHu okucieHus. Haxoxaenue B mpupoje.
dusnyecKkue U XUMUYECKUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOMCTBa M TodyuyeHHe. KauecTBEHHbIE peaklMM HAa KaTHOHBI kene3a (2+) u
xkenesa (3+). UyryH u ctajib — CIUIaBbl Kejesa. [[pou3BoACTBO UyryHa U CTalIH.
DKojoruyeckue mpoOeMbl, CBSI3aHHBIC ¢ METALTYPTUUYECKUMHU MPOU3BOJICTBAMH.

DKCIepUMEHTAIIbHOE U3YYCHUE BEILIECTB U SIBJICHHI:

O3HAKOMJIEHHE C oOpa3llaMi METAJIOB M CIUIaBOB, MX (PU3HUYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEILETKH;



W3YYEHHE B3aMMOJECHUCTBUS METAJUIOB C BOJOM, C pPACTBOPAMHU COJIEH H
KHUCJIOT, UCCIEA0BAaHUE MPOILIECCOB 3JIEKTPOJiM3a pacTBopoB xyopuaa meau (l1) u
MOJW/1a Kajus, KOPPO3UU METAJIJIOB,;

HM3y4yeHHE OCOOCHHOCTEH B3aMMOJICMCTBUS OKCHJIOB KaJIbIIUS W HATPUS C
BOJIOM, MX TUJIPOKCUIOB — C OKcuIoM yriepoaa (1V) u kucioramu;

W3YYCHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIIHS, )KECTKON BOIBI;

M3y4YEHUE NPOLECCOB IMOJIYYEHUS] TUAPOKCUAOB JKEJIE€3a, UX XUMHYECKUX
CBOMCTB,;

W3y4YeHHE PU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKIIMi Ha MOHBI (MarHus,
KaJIBITUS, aJTFOMUHUS, IIMHKA, kene3a (2+) u xenesa (3+), meau (2+);

HAOJTFOICHUE M OTHMCAHWE OKpAIIMBaHUS TJIAMEHU MWOHAMU HATPUS, KaUsi |
KaJIbIIHS;

uccienoBanue aMm(poTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoma (I11) u ruapokcua nuHKa;

pelIeHUE KCIEPUMEHTAIBHBIX 3aJ1ad N0 TeMe «BakHeumme mMeTtaiuibl U ux
COEIUHECHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemectBa u Marepuanbl B IMOBCEIHEBHOW KW3HHM 4YeEJIOBEKa. BaxHeumue
BEI[ECTBA U MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe HCIoNIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
05KOrax U OTPABJICHUAX.

Hogble maTepuanbl ¥ TeXHOIOTUU. [[pUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI HIKOJIOTMYECKON TPaMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYECHUE
M3y4aeMbIX XUMHUYECKHX 3JIEMCHTOB M MX COCIMHCHWH I (PyHKIIMOHHPOBAHUS
opranuszMa yesoBeka. [IoHsTHe 0 3710poBOM 00pa3e KU3HHU.

XUMUYECKOE 3arpsi3HEHNE OKPY KaroIIeh cpelibl. DKOJOTHUYECKHE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIE€pOa, a30Ta, CEPbI, TKENBIX MeTauoB. [loHsaTHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIeM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpasiiaMd MartepuangoB (CTEKJIO, CIJIaBbl METAJJIOB, MOJUMEPHBIE MaTepHuabl),
ONPEAECICHUE KUCIOTHOCTA TPUPOAHBIX BOJ, MOAECIMPOBAHUE MpOIEcca
o0pa30BaHUs KUCIIOTHOTO JOXK/IS, U3yUYEHHE €T0 BO3ACHCTBUS HA MaTEPHAIIbI.

IloBTOpeHne u 00001IeHNMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

ITepuoanueckuii 3akoH u Ilepruoanueckas cucremMa XUMUYECKUX DJIEMEHTOB B
CBETE MPEJCTABICHUN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XAMHWYECKUX JJIEMEHTOB U UX COCWHEHUN B IEPUOJAX U IPYINIax.



CrtpoeHue BellecTBa B TBEPJIOM, JKUJIKOM U Ta3000pa3HOM COCTOSHUU. Buabl
XUMHUYECKON CBSA3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAIIIUYECKOU
pPELIETKHU U BUJA XUMUYECKOU CBSI3HU.

Knaccupukanyss XUMHUECKHX PpEaKIUA 10 Ppa3jIUM4HbIM  IpHU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IIPEBpAIlCHUA B
pPa3JIMUHBIX YCJIOBUSIX Ha OCHOBE IMPEJCTABICHUN XUMUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUUYECKHE Peakiuu B pacTBopax. ['maponns cosieil. Peakuuum OKucIeHus -
BOCCTAHOBJICHUSA. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHHUHW M COJEH B CBeTe MNpPEACTaBICHUNA 00
ANEKTPOJIMTUYECKOM  JAUCCOIMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBA3€M MPU M3YYEHHM XUMHUH B 9 Kiacce
OCYILIECTBJISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO1Me ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJICHHUE (MPOLECC), HAYYHBIN (DaKT,
TUIIOTE3a, TEOPHsS, 3aKOH, aHajgu3, CHHTE3, KiIacCHMHKAIMs, MEPHOJIUYHOCTD,
HaOJII0/ICHHE, IKCIIEPUMEHT, MOJICIIUPOBAHUE, W3MEPEHUE, MOJIENIb, TEXHOJIOTHS,
MaTepualbl.

®dusnka: BEMIECTBO, TeNO, (U3UYECKUE BEIUYUHBI, CIUHUIBI U3MEpPEHUS,
Macca, 00bEM, KOJTMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIBI, arperaTHbhle COCTOSHUE
BCIIIECTBA, CTPOCHHME Ta30B, JKUJIKOCTEH M TBEPABIX (KPUCTAUIMYCCKHUX) TE,
KpUCTaJUIMYecKas pelieTka, JJIEKTPOH, SApO aToMa, MNPOTOH, HEWTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaIMOAKTUBHOCTD, ab(a-, 0eTa- U raMMa-u3ayueHue,
AIIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOJYIPOBOIHUKHU, TUIJICKTPUKU, COJTHECUHBIN
CIIEKTp, pa3JIoKEeHHUE 0eJI0T0 CBeTa B CIIEKTP.

buonorus: sxocucrema, ouocdepa, poTocHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpPAJIbHBIC  yIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, THUTATEIbHbIC
BEIIICCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOTIAeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI, TJIAHETA 3eMJIS.

TexHomorus: CTPOUTEIIbHBIC TEXHOJIOTHH, CEJIbCKOXO03SMICTBEHHBIEC
TEXHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
(YIJIYBJEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAAUIMOHHBIMA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOMNO3HAHUsS, CaMOPAa3BUTHUA M  COLMATU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS  CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIEAUI0, MOHUMAHUE 3HAYEHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE, MPOSIBJICHUEC KOMMYHUKATUBHON KYJIbTYphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YY€TOM OCO3HAHUS TOCIEACTBUN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aMMOCBS35X Y€JIOBEKA C IIPUPOJHON U TEXHOJIOTMYECKON Cpellon;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIICHU:d C
XUMUYECKUMU BEIIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYAIIHIX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEAOBATEIBLCKON NESITEILHOCTH KaK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOXHOCTH CaMOpEaIM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOAMMOCTH OTHOIIICHUS K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpY)Kalollel Cpelibl; OCO3HaHUE TIJ00AIbHOTO XapakTepa HSKOJOTHYECKUX
npo0eM U MyTell UX PEeIIeHHUs; CIOCOOHOCTh MPUMEHSTH 3HAHUS, MOJIy4aeMble
MpU U3YYEHUU XUMHH, Uil PELIECHUS 3aJlad, CBS3aHHBIX C OKPYXKAIOIIEeH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOJHON, TEXHOJOTHYECKOM M COLHMAIBHOW CpeXN; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHME MEXIUCITUIIIMHAPHBIX (MEXIPEIMETHBIX) MOHATUM, OTPaKaroIInuX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIBHBIMU Y4YEOHBIMU JACUCTBUSIMHU (ITO3HABATEIILHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIWA, a  TaKKe  MNPOCKTHO-MCCIENOBATEIbCKOW  JCSITEIBHOCTH
oOyuJaroluxcs B Kypce XuMUH;

CIIOCOOHOCTh MX HCHOJB30BaTh B y4eOHOMH, MO3HABATEIBHON M COIMAIBHON
TPaKTHUKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWM: PACKPHIBATh CMBICI XUMHUYCCKUX TOHITHH (BBIACISATHh UX CYIICCTBEHHBIC
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000mIaTh, BBHIOMpPATh OCHOBAHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICJICTBEHHBIC CBA3M MEXKIYy OOBEKTaMH HW3Y4YEHUS, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TMPOIECCe MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHUE XUMHUYECKON PEaKIMU — MPHU PEIICHUH Y4eOHBIX 3a]ady; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBJICHWM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBIISATH
u QopMynupoBaTh MpoOJieMy, ONMPENeNsTh IeJib U 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCITUPOBAHUE, HAOMIOACHUS ¢ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MH(OpMaIuu (HaydHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHGOpMaIIMIO, 3HAYUMYIO JJI pelIeHus Yy4eOHOHM 3afaud; yMEHHs NpPUMEHATH
pa3MyHble METOJAbl U (POPMYJIMPOBATH 3alpoChl TMpPU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOJTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYIO (OpMy MpEACTaBICHUSI
uHpopmaruu (cxembl, Tpa@uKd, IUArpaMMbl, TaOJHIIbI, PUCYHKH U JpYyrue
dbopMbl); yMEHUSI UCIIOJIb30BAaTh HAYYHBIN $I3bIK B KAu€CTBE CPEACTBA pabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3nudeckue u
MaTeMaTHYeCKUe) 3HAKU U CUMBOJIBI, (popmysbl, abOpeBHaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh IMOJYYEHHBIC PE3yJIbTaThl MO3HABATEIBLHON NESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(MIIM) TUCKYCCUHU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeMOM TeMe U BBICKA3bIBaTh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYIIOBBIX (opMax paboTH: IUIAHHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBHIMOJHEHHOW paboOThI; pemaTh BO3HUKAIONIME TPOOIeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMHU, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA HeﬁCTBHHMH
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh CHOCO0 perieHus y4eOHOM 3agaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoiee NOAXOJAIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO padOTy MPHU PEUICHUN YYeOHOH Min
UCCIIEIOBATENICKOM  3aJjaud; HAa  OCHOBE  MOJYYCHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3yJIbTAThl: COOTHOCUTH CBOU JEHUCTBUS C
IUITAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOIb JIEATEIbHOCTH;
KOPPEKTHPOBATDH CBOIO JEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIIET PEAIU30BHIBATH YIIyOJIEHHOE H3Y4YeHHE KaKk B paMKax
OTIEIBHBIX KJIACcCOB, TaK M B paMKax pealu3alud HHIWBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecs: CMOTYT JeTajJbHee OCBOMTH MarepHall, OBJIAJAETh PacIIUPEHHBIM
KpPYToM MOHSATHI U METOJI0B, peniaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHS CIIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
MOJIyYEHUI0O HOBOTO 3HAHMs, €ro HWHTEpIpeTaluy, MOpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 knacce y oOywaromierocs OyayT chopMupoBaHb
CIICIYIOIINE TPEIMETHBIC pPe3yJabTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHMX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAS), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KMCJIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHI, XUMUUYECKas peakius,



KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUsI, PEaKITUU
3aMEIICHUsI, PEaKIMi OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aToOMa, AICKTPOHHBIM CIIOM aromMa, aTOMHas OpOWTAalIb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallvs BEIIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEIEHb OKHUCJICHHS, OKHUCIUTEId |
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPAIICHUN;

WCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIECHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEAECICHHOMY KJIAaCCy COEIMHEHUI 1o (GopMyiam, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MAcChl BEIIECTB, IMOCTOSHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHa ABOTaIpoO M €T0 CIEACTBUN, IPEACTABICHAN O HAYYHBIX METOAAX
MO3HAHHS, B TOM YMCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
MCCIIEIOBAHUSI BELIECTB U U3YUCHUSI XUMUUYECKUX PEAKIINIA;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKHUX DJIEMEHTOB OT UX NOJIOKEeHUA B [leproanueckoi cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJaBHas moiarpymna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Maneie mepuoab» U «OO0JbIINe
EepUOAbDY;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
aJipa, 00IIIee YUCIIO AIEKTPOHOB U PACIPEIEICHUE UX IO JIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUYECKHE peakuu (110 YUCIY U COCTaBY YYAaCTBYIOIIUX B PEAKIIMH BEILECTB, O
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
IPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJICH, T€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOIOTHIX;

OOBSICHATH U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa MO (QopMyJie COCTUHEHUs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€ — s W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeakli, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJis
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBJISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TIPOLIECCAMM, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBIACHATD
MPUYUHBI MHOTOOOpa3nsi BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHMSI CO 3HAHUSIMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuwia  Oe3omacHOW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMNBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUIO M COOMpPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIAQJCHHE OCHOBAMHM XMMHYECKOW  TIPaMOTHOCTH,
BKJIIOYAIOLIEH yMeHHUs1 0€30MacHOro oOpalleHus C BEIIeCTBAMH, HUCIOIb3yeMbIMU
B IOBCEIHEBHOM >KM3HU, a TAK)KE€ 3HAHHWE MPABUII MOBEICHUS B LIEISAX COEPEKECHHUS
3JI0POBBS U OKPY’KAIOLEH CPEIbl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT c)oOpMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMHUYECKasl peakiys, TEIIoBou 3(eKT peakiuu, MOJb, MOJISIPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLHMHU, OKHUCIUTENIb, BOCCTAaHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBA3b, CWiIbl BaH-nep-Baanbca), KOMILIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE pPEIIeTKH (MPUMHUTHBHAS KyOuueckas, 0ObEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB xumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIECHUS XUMHUUYECKHUX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJNTIMYECKOW) B HEOPTaHUYECKUX COCJIMHECHUSX, 3aps]l HOHA MO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCBHIBATh W XapakTepu3oBaTh TaONMMuHyr ¢opmy Ilepuoanueckoit
CUCTEMBl XMUMHYECKHMX DJIEMEHTOB: pa3nyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesielieHUeM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOMALINY, 3aKk0oHa ['ecca
U €ro CIJIEICTBUM, 3aKOHA JEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANOpaBJICHUS CMEMICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMUYECKUE Peaknu (10 YUCIIY U COCTaBY YYAaCTBYIOIIUX B PEAKLIUH BEILIECTB, MO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMUCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COEAWHEHUMW, MOJATBEpPKIAsd 3TO ONUCAHHE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHYECKON TUCCOLMALUN KUCIIOT, HIeI0YeH
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS peaKIMil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIIINX CYHIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHWl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHit, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJui, MarHui, KaJbIUM, ATFOMUHUH, KEIE30, ME/lb, [IUHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, IV, V) u docdopa (lll, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



HOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI TMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEUIECTB (KHUCIOPOACOACpKAIIUe KUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSIHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMYHBIX OTPACIISAX IKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMNBITHBIM IMYTEM COJEp>KallUecss B BOJHBIX pacTBOpax
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Ccylbdar-, docdar-, kapboHAT-, CHUIUKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOWMCTBA BAKHEHIIMX M3y4aeMbIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KUHETUKH U
TEPMOJIUHAMUKY;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIICHTpPAIlMIO BEIIeCTBA B pPAacTBOpE, HAXOJUTh
pocTenIyo (popMyIly BelecTBa Mo MacCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEH;

coOmoaTh mpaBuWia  Oe3omacHOW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHMaka M YIJEKHCIOrOo Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJIFHBIX 3a7ad4 10 TeMaM Kypca, TMPeACTaBIsTh Pe3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHATH OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHAIHM3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIUPOBAHUE, SKCIIEPUMEHT (PEaIbHbIN U MBICJICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIONB3YEMbIMU B TIOBCEAHEBHOM >KM3HM, TMpaBWiIa TIOBEIEHUS B LEISIX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMmacHOCTh) BO3JEWUCTBHUS Ha JKHUBBIE OPraHU3MbI OIpPEACNICHHBIX BEILIECTB,
MOSICHATh Ha MPHUMEPAX CIMOCOObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTUSMHU, KAK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAallMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESITENbHOCTH
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHBbIE (LM pPOBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 10 bubmuorexa [JOK
' MPAKTUYECKOM IEeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa 1 xummuueckue 28 1 bubnnoreka IIOK
' peaknuu https://m.edso0.ru/7f41837c
Hroro o pasneny 38

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

51 Boznyx. Ilonstue o razax. 19 1 bubnmnorexka HOK
' Kucnopon. Oxcumpl https://m.edsoo.ru/7f41837c
99 Bonopon. I[lonstue o 8 bu6nuoreka [IOK
' KHCJIOTaxX M COJSX https://m.eds00.ru/7f41837¢c
53 Bopna. PactBopsl. [lonstue 18 1 bu6nuoreka [IOK
' 00 OCHOBaHUSX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIacChI bubnuotexa [JOK
2.4 HEOPTaHNYECKUX 16 1 https://m.eds00.ru/7f41837c
COoeIMHEHNH
Hroro no pazneny 61

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. M. MenaeneeBa. CTpoeHune aToMOB.



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

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema

3.1 XUMHUYECKHX DJIEMEHTOB /. 18
N. MenpneneeBa. Ctpoenue

aToma

bu6nmoreka [IOK
https://m.edsoo0.ru/7f41837c

XuMHYeCKas CBA3b. bu6nmoreka [IOK
3.9 OKHCIUTEIBHO- 16 1 https://m.edso0.ru/7f41837¢
' BOCCTAHOBUTEJILHBIE
peaknuu
Htoro no paznemny 34
PesepBHOE BpeMms 3

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 136 >



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

9 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugposbie
Ne n/m P Kontpoabnsie IlpakTuueckue (wipp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
11 [loBTOpEeHue u yriay6ienue 3HaHUH O 5 Bbu6mmotreka [JOK
' BEIIIECTBE https://m.edsoo.ru/7f41837c
12 OCHOBHBIE 3aKOHOMEPHOCTH POTEKaHUS 9 1 1 bubnuoreka [IOK
' XMMHYECKUX PEaKIUii https://m.edsoo.ru/7f41837c
DJIEKTPOIMTHYECKAS JUCCOIALIMS. bu6nmorexa LIOK
1.3 12 1 2 .
XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41837c
Hroro mo pazueny 26
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 3 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41837c
OO11ast XapaKTepUCTHKA XUMHYECKUX bubmuorteka [IOK
2.2 anemeHTOB VIA-rpynmsl. Cepa u eé 9 https://m.eds00.ru/7f41837c
COEITMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX bubmuorexa [JOK
2.3 anemMeHToB VA-rpynmnsl. A3or, pochop u ux 11 1 https://m.edso00.ru/7f41837¢c
COEIMHEHUS
OO0mias XxapakTeprucTUKa XUMHIECKIX bubnuotexa [JOK
2.4 anemeHTOB |VA-rpynnsl. Yraepon u 12 1 2 https://m.edso00.ru/7f41837¢c
KPEMHHUI, UX COeIUHEeHUs. bop
Wroro no pazueny 40



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 06 7
HIHE CROHCTRA METAILIOR https://m.eds00.ru/7f41837¢
. bubnnorexa [JOK
3.2 B 16 2
QKHEUIITNE METAJUTBI M KX COCTUHCHHUS httos://m.edsoo.ru/7f41837¢
Hroro mo pazueny 23
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
41 BeniectBa 1 maTepuansl B KU3HU YEJIOBEKA. 3 bubnnorexa [JOK
' OCHOBBI KOJIOTHYECKOM TPaMOTHOCTH https://m.edso00.ru/7f41837c
Htoro no paznemny 3
Pa3nes 5. O6001enne 3HAHNHT
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUMA 9 2 bubnnorexa [JOK
' OCHOBHBIX Pa3zesioB KypcoB 8—9 KkiaccoB https://m.edsoo.ru/7f41837c
Hroro mo pazueny 9
PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pasoBare/ibHbIE
padoThI padoTshI
pecypcsbl
1 [Ipenmer xumuun. Ponp XuMuM B KU3HU YEIIOBEKA 1 bubmmorexa [JOK
e ' https://m.edso00.ru/7f41837c
5 [TonsiTre 06 ncTOpUU BO3SHUKHOBEHUS U Pa3BUTHUS 1 Bu6mmoteka [JOK
XUMHUU. XMMHs B CHCTEME HAYK https://m.edsoo.ru/7f41837c
Tena u BemecTBa. Puznueckue U XUMHYECKUE bu6nmorexa LIOK
3 . 1 )
CBOIICTBA BEIIIECTB https://m.edsoo.ru/7f41837c
4 DU3NYECKUE U XUMUYECKHE SBJICHUS 1 brbmmorexa [TOK
https://m.edsoo.ru/7f41837c
ITonsATHE O TEOPETUUECKUX METOAAX TIO3HAHUS B bubmuoreka [IOK
5 €CTECTBEHHBIX HayKaX. ICTOUHUKH XUMUYECKON 1 https://m.edsoo.ru/7f41837c
uHpopMauu
[IpencraBneHus 0 HAy4YHOM MTO3HAHUU HA bubmuoreka [IOK
SMITUPUYECKOM YPOBHE: HAOJIO/IEHNE, U3MEPEHUE, https://m.edso0.ru/7f41837c
6 9KCIIEPUMEHT, MoJienupoBanue. [lonsaTre o merogax 1
palboThI ¢ XMMUYECKMMHU BEILIECTBAMHU.
O6opynoBaHHe MIKOJIBHON XUMUYECKOU
nabopaTtopuu
[IpakTuueckas padora Ne 1 o teme "[IpaBuna bubmuoreka [JOK
7 paboThl B 1a00paTOpUX U MPUEMBI OOpaIlieHHs ¢ 1 1 https://m.edsoo.ru/7f41837c
nabopaTopHBIM 000pynoBaHrEM"
8 Yucrele BEIECTBA U CMECH 1 but6mmoreka [IOK
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9 CnocoObl pa3ielieHus: cMeceit bubmorexa HOK
paA https://m.edsoo.ru/7f41837c
[Ipaktrueckas padota Ne 2 o teme "Pa3znenenue bubmuorexa [IOK
10 . .
cMmecel (Ha mpuMepe OYMCTKY MTOBAPEHHOM COH)" https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
11 A
TOMEI 1 MOTIEKYIGL https://m.eds00.ru/7f41837¢
bubnunoreka LIOK
12 X
FIMHTACCIHE STCMEHTBL https://m.edsoo.ru/7f41837c
13 [IpocThie U CIOXKHBIEC BEIISCTBA bubmorexa [JOK
P H https://m.edsoo.ru/7f41837c
14 BelectBa MOIEKyISIPHOTO U HEMOJIEKYJISIPHOTO bubnuoreka [IOK
CTpPOCHUS https://m.edsoo.ru/7f41837c
15 Xumunyeckas popmyina. BaneHTHOCTh aTOMOB bubnmnoreka HOK
XUMHUYECKHUX DJIEMEHTORB https://m.edso0.ru/7f41837¢c
16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB bubmmorexa [JOK
B https://m.edso0.ru/7f41837c
OrmpeneneHre BaIGHTHOCTH aTOMOB 110 (hopMysiam bubmuorexa [IOK
17 .
OMHAPHBIX COCTUHEHUM https://m.edso0.ru/7f41837c
OrHocurtenpHas aToMHas Macca. OTHOCHTEIbHAS bu6nmorexa LIOK
18
MOJIEKYJIIpHast Macca https://m.edsoo.ru/7f41837c
Boruncnenuss OTHOCUTEIbHOM MOJIEKYIISIPHOM Macchl bu6muoreka [JOK
19 BEILECTB, MOJISIPHON MacChl, MacChl BELIECTB U https://m.edsoo.ru/7f41837c
KOJINYECTBA BEIIECTBA
20 MaccoBas 10719 XMMAYECKOTO dJIeMEHTa B but6mmorexa [IOK
COETMHEHUN https://m.edsoo.ru/7f41837c
21 BrrunciaeHns MacCcoBOi TOJIM XUMHUYECKOIO JIeMEHTa bu6nmnorexa LIOK

1o ¢hopMyIie COeTUHEHUS

https://m.edsoo.ru/7f41837c
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99 Haxoxxnenne npocreiiei opMyIibl BEIECTBa MO Bu6muoteka [JOK
MAaCCOBEIM JIOJISIM DJIEMEHTOB https://m.edsoo.ru/7f41837c

93 Brruucnienus npocreiimeii popmyiisl BemecTsa 1mo BI/I6J-II/IOTCKa HOK
MaCCOBBIM WJIM MOJIBHBIM J0JISIM 3JIEMEHTOB https://m.edsoo.ru/7f41837c

bubnmnoreka HOK
24 Komricorso semectsa. Mo https://m.edSO(I)l.ru/7f41837c

o5 BzaumocBs3b KOJIMYeCcTBa, MACChI M YMCIa bu6nmoreka [IOK
CTPYKTYPHBIX €MHUI] BELIECTBA https://m.edsoo.ru/7f41837c

26 MoutsipHast Macca CMECH BEIIECTB Bubmiorexa OK
https://m.edsoo.ru/7f41837c

97 MosbHast 07151 XMMUYECKOTO 3JIEMEHTa B bubnuoreka [IOK
COETUHEHUN https://m.edsoo.ru/7f41837c

28 Haxoxxnenne npocreiiei (opMyItbl BEIEeCTBa MO Bbu6moteka [JOK
MOJIbHBIM JIOJISIM 3JIEMEHTOB https://m.edso0.ru/7f41837c

29 XHUMHUUYECKUE SBICHUSA. XUMHUUYECKAs peaKkus U e€ bubmuoteka [IOK
MIPU3HAKU https://m.edsoo.ru/7f41837c

30 3aKOH COXpaHEHMS MACChI BEILIECTB bubmmorexa LIOK
https://m.edsoo.ru/7f41837c

31 AToMHO-MOnEKyIsspHas Teopust. JKu3Hp n bubmuoreka [IOK
nesrenbHocTh M. B. JIomoHOCOBa https://m.edsoo.ru/7f41837c

bu6muoreka [JOK
32 AMMIECKHE ypABHEHIS https://m.edsoi.Iru/7f41837c

33 Tunbel XUMUUYECKUX PEaKIIMi bubnnorexa [JOK
https://m.edsoo.ru/7f41837c

34 Pacuérel M0 XUMUYECKUM YpaBHEHUAM KOJIMYECTBA U bubmuorexa [IOK
MacChbl HICXOHBIX BELIECTB WU IIPOAYKTOB PEAKLINHU https://m.edsoo.ru/7f41837c

35 Boruncnenus no ypaBHEHUSIM XUMHUYECKOMN peakliu: bu6muoreka [IOK

KOJIMYCCTBA BCIICCTBA, MACCHI 110 U3BCCTHOMY

https://m.edsoo.ru/7f41837¢c
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KOJIMYECTBY BEILECTBA, MACCE PEAr€HTOB MU
MIPOJYKTOB PEaKIUU

Beruucnenus no ypaBHEHUAM XUMHUYECKOU PEAKIIUN:
KOJIMYECTBA BELIECTBA, MACCHI 110 U3BECTHOMY

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

36
KOJIMYECTBY BEIIECTBA, MAaCCE PEareéHTOB WU
MPOJIYKTOB PEaKLUU
bu6nmoreka [IOK
37 O06o0011IeHre U CUCTEMAaTH3allUsl 3HAHHIMA
B . https://m.edso0.ru/7f41837c
38 KonTponbnas padora Ne 1 o reme "Bemectsa u
XUMHUYECKUE peakiuu"
bubnuoreka [{OK
39 Bozmyx — cmech razos. [lonstue o razax.
% https://m.edso0.ru/7f41837c
bubnuoreka [{OK
40 3akoH ABoraapo. MoJspHbIi 00bEM ra30B
AP p https://m.edso0.ru/7f41837c
41 Breraucnenns 00pEma, KOJMYeCcTBa BEIIEeCTBA Ta3a 1Mo bu6mmoteka IIOK
M3BECTHOMY €0 KOJIMYECTBY BEIECTBA, 00bEMY https://m.edsoo.ru/7f41837c
42 OTHOCHTENBHAS TNIOTHOCTH Ta30B bubmmorexa [JOK
https://m.edso0.ru/7f41837c
43 Beruucnenuss OTHOCUTENIBHOM IJIOTHOCTH T'a30B bubmorexa HOK
https://m.edso0.ru/7f41837c
OnpeneneHne OTHOCUTENbHON MOJIEKYJISIPHON MacChl bubnuoteka [JOK
44 ra3o00pa3HOro BeUlecTBa 10 N3BECTHOM https://m.edsoo.ru/7f41837c
OTHOCHUTEIBLHOM MIIOTHOCTH
Bolunciennss OTHOCUTEIBLHON MOJIEKYIIIPHOU MAcChl bubmuoreka [IOK
45 . .
ras3a o M3BECTHOW OTHOCUTEIIBHOW TIJIOTHOCTH https://m.edso0.ru/7f41837c
OO6bEMHBIE OTHOLIEHHS Ta30B IPU XUMHUECKUX bu6muoreka [JOK
46
peakuusax https://m.edsoo.ru/7f41837c
47 Brruucnenus 005EMOB ra30B 10 YpaBHEHUIO bubnuorexa [JOK
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XMMHYECKON peaKiuu

https://m.edsoo.ru/7f41837¢c

48 Kucnopox — 3reMeHT U IpoCcToe BEIIECTBO bubamorexa LIOK
poA P B https://m.edso00.ru/7f41837¢
bubnunoreka LIOK
49 O
KEHAR https://m.edsoo.ru/7f41837¢
50 CriocoObI MoJTydeHHUsT KUCIIOPO/Ia B JTA0OpaTOpUU 1 bubmmoreka [JOK
MIPOMBIIUIEHHOCTH https://m.edso0.ru/7f41837c
51 [IpakTuueckas padbora Ne 3 o teme "l[lonyuenue u bubnnorexa [JOK
coOupaHue KHCIOPO/1a, U3y4YeHUE ero CBOHCTB" https://m.edso0.ru/7f41837c
52 Kpyrosopot kuciiopona B Ipupoae Bubmiorexa OK
PyroBop P pupon https://m.edsoo.ru/7f41837c
53 O30H — ayutoTpoIHAs MOIU(UKAIHS KHCIOPO/Ia bubmmorexa [JOK
P A i poA https://m.edsoo.ru/7f41837c
TennoBoil 3¢ ekt XuMuIecKoi peakuuu, bubmuoreka [IOK
54 TEPMOXHUMHUYECKHE YPABHEHUS, OK30- U https://m.eds00.ru/7f41837¢c
SHIOTEPMHUYECKHE PEAKIIHU
Tomuo. Hcrions3oBaHue yris 1 METaHa B Ka4eCTBE bubmuoreka [IOK
55
TOIUIMBA. 3arpsiI3HEHUE BO3/1yXa. https://m.edsoo.ru/7f41837c
Boruncnenus no ypaBHEHUSIM XUMHUYECKOHN peakliu: bubmmnoreka HOK
56 KOJIMYECTBA BellecTBa, 00bEMa, MacChl 110 https://m.edso0.ru/7f41837¢c
M3BECTHOMY KOJIMYECTBY BeElIeCTBa, 00bEMY, Macce
peareHToB WU MPOTYKTOB PEeaKIIuu
57 KonTponbnas padora Ne 2 mo reme "Bo3nyx. bu6muoreka [JOK
Kucnopoa. Okcuaer" https://m.edsoo.ru/7f41837c
58 Bonopoa — sneMeHT u MpocToe BELECTBO bubmmorexa LIOK
AOPOA P B https://m.edsoo.ru/7f41837c
59 CriocoOblI mosryyeHHst BO10po/ia B 1aOOpaTOpuH U bubmuorexa [IOK

IMPOMBIINIJICHHOCTH

https://m.edsoo.ru/7f41837c
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[Ipaktuyeckas padora Ne 4 o teme "[lonyuenue u Bu6muoteka [JOK
60 9 " .
coOupaHue BOJ0pOa, U3yYEHUE €ro CBOKCTB https://m.edsoo.ru/7f41837c
61 Hcnonb3oBanue BOa0po/ia B KAYECTBE TOIUIMBA bubmorexa OK
AOPOL https://m.edso0.ru/7f41837¢
62 Ilonsarue o xucnoTax u cojsax. CocraB KUCIOT U bubnunoreka LIOK
coJient https://m.edso0.ru/7f41837c
63 Brranciienns 00bEMa, KOJIMYeCTBa BEIIECTBA I'a3a 110 bu6nmoreka [IOK
M3BECTHOMY €r0 KOJMYECTBY BEIIECTBA UM 00BEMY https://m.eds00.ru/7f41837¢c
64 Beruuciienust 06bEMOB ra3oB [0 YpaBHEHUIO bubnuorexa [IOK
XUMHUYECKOHN peakiuu https://m.edsoo.ru/7f41837c
Beruucnenus no ypaBHEHUAM XUMHUYECKON PEAKIIUN: Bbu6moteka [JOK
65 KOJIMYECTBA BEIECTBA, 00bEMa, MacChl MO https://m.edsoo.ru/7f41837c
W3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, Macce
peareHToB WK MPOJIYKTOB PEAKLIUU
bubmmoteka IIOK
66 dusndeckue cBolicTBa BOJBI. Bona oJie
MSHHCCKHE CBOHCTEA BOABL. BOAA B HPHPOA https://m.edso0.ru/7f41837c
67 AHaJN3 U CUHTE3 — METObl U3YYEHHUS COCTaBa BOJIbI bubmorexa LOK
A yi g https://m.edso0.ru/7f41837c
68 XUMUYECKHE CBOMCTBA BOJIbI bubmorexa LOK
A https://m.edso0.ru/7f41837c
bubnunorexa LIOK
69 CocrtaB ocHOBaHMI
https://m.edso0.ru/7f41837c
70 PacTtBOphI. PacTBOpHMOCTH BEIIECTB B BOJIE bubmorexa HOK
pEL- p H a https://m.eds00.ru/7f41837¢c
HacelmmeHnsble 1 HEHACBIIICHHEIE, bubnunorexa LIOK
71
KOHLIEHTPHPOBAHHbIE U pa30aBIEHHbBIE PACTBOPEI https://m.edso00.ru/7f41837¢c
79 Crioco0ObI BEIpaKEHHSI KOHIIEHTPAIIUH PaCTBOPOB: bubnuoteka [JOK

MaccoBas J0JA paCTBOpéHHOFO BCIICCTBA, MOJIApHas

https://m.edsoo.ru/7f41837¢c
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KOHLOCHTpAalHA

[IpakTrueckas padota Ne 5 o teme "lIpurorornenue
pacTBOPOB C ONpPEAEIEHHON MaCCOBOM JOJIEM

bub6nmoreka [IOK
https://m.edso0.ru/7f41837c

73 pactBopé€nHOro BeuecrtBa. llpuroroBnenue
pacTBOPOB C ONPEAEIEHHON MOJIAPHOM
KOHIIEHTpaLuel pacTBOPEHHOTO BelecTna"
74 Brruucnenus ¢ UCHoJb30BaHUEM MOHATHUS «MacCOBast bubnmnoreka HOK
JI0JIs BEILIECTBA B paCTBOPE» https://m.edsoo.ru/7f41837c
75 Brruncnenus ¢ ucrosib30BaHUEM MOHSITHS «MOJISIPHAS bubnnorexa [JOK
KOHIIEHTpaLUs paCTBOPEHHOTO BEIICCTBAY https://m.edsoo.ru/7f41837c
Posb pacTBOpOB B IpUpO/IE 1 KU3HU YETOBEKA. bubmmoreka [JOK
76
Kpyrosopot BozbI B ipupoze https://m.edsoo.ru/7f41837c
3arpsi3HeHue NpUPOAHBIX BoA. OXpaHa U OYUCTKA bubnnoreka [JOK
77
MIPUPOJHBIX BO. https://m.edsoo.ru/7f41837c
Beruuciienus ¢ ucnosiab3oBaHueM rpaukoB bubmuoreka [IOK
78 PacTBOPUMOCTH Il PaCUETOB PAaCTBOPUMOCTH https://m.edsoo.ru/7f41837c
BELIECTB
Brruucienus ¢ BCMosib30BaHUEM TTOHSITHS «MacCcOBast bubmuorexa [IOK
79
JI0JIs BEILIECTBA B paCTBOPE» https://m.edsoo.ru/7f41837c
80 Boruncnenus ¢ ucrosib30BaHUEM MOHSTHS «MOJISIPHAS bubnmnoreka HOK
KOHIIEHTpALHs pACTBOPEHHOTO BEIIECTBAY https://m.edso0.ru/7f41837c
Berunciienus ¢ ucnosiab3oBaHueM rpaukoB bubmuorexa [IOK
81 pPacTBOPUMOCTH ISl PACUETOB PACTBOPUMOCTH https://m.edsoo.ru/7f41837c
BELIECTB
. bubnuoteka [JOK
82 O06001IeHre U cucTeMaTU3alus 3HaHU! httos://m.edsoo.ru/7f41837¢
83 Konrtponsnas padora Ne 3 mo teme "Bogopoz. Boxa.

PactBopel. OcHoBanus"
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84 Oxcupel: cocTaB, KiacCU(UKAINS, TPUBHATBHBIC bubnmoreka [JOK
Ha3BaHUs https://m.edsoo.ru/7f41837c
85 [Tonyyenue u XMMHUYECKUE CBOMCTBA OKCUIOB bubmorexa OK
I https://m.edso0.ru/7f41837c
[TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSAX U Bu6muoteka [JOK
86 }
KHUCJIOPOJACOAEPKAIINX KACIOTax https://m.edso0.ru/7f41837c
87 OU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIIOT bubmorexa LOK
https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
88 [Tony4yenue xucio
AYHICHIE [HETOT https://m.edsoo.ru/7f41837c
bubnunorexka LIOK
89 Knace aIysi OCHOBAHMIA
naccupuianns ocrosanmit https://m.edsoo.ru/7f41837c
N bubnuorexa [IOK
90 i 0
[I[€noun, uX CBOMCTBA U CLIOCOOBI MOTYYEHUS https://m.edsoo.ru/7f41837¢
HepacTBoprmbie OCHOBaHUS, UX CBOMCTBA U CIIOCOOBI bubmuorexa [IOK
91
MIOJTyYEeHUS https://m.edsoo.ru/7f41837c
[TonsiTre 06 aM(pOTEPHBIX THAPOKCUAAX: XUMUUECKUE bubmuoreka [IOK
92 CBOWCTBa U Moiy4yeHue. [[puMeHenne BaKHEHITNX https://m.edso00.ru/7f41837c
OCHOBaHHI
93 Conu: cocraB, knaccuduKkaius, TPUBUATbHbIC bubnnoreka [JOK
Ha3BaHUs https://m.edsoo.ru/7f41837c
94 Du3nvecKrue 1 XUMUYECKUE CBOMCTBA COJIEH. bubmuoreka [{OK
[Tony4yenue conen https://m.edsoo.ru/7f41837c
95 I'enernueckas cBS3b MEXKAY KJacCcaMu bubmuoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edso0.ru/7f41837c
[IpakTuueckas padborta Ne 6. Pemenne bubnmnoreka [JOK
96 AKCIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «OCHOBHbIE https://m.edsoo.ru/7f41837c

KJIaCChl HCOPraHNM4YCCKUX COGHHHCHHﬁ))
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Beruucnenus no ypaBHEHUAM XUMHUYECKOU PEAKIIUN:
KOJINYECTBA BEILECTBA, 00bEMA, MAaCChl IO

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

o7 M3BECTHOMY KOJIMUYECTBY BEIlleCTBa, 00bEMY, Macce
peareHToB WU MPOAYKTOB pEeaKIIUU
Beruuncnenus maccel IPOAYKTa PeaKkIUu 110 Bu6muotexa [JOK
HM3BECTHOM Macce OJHOTO M3 UCXOJAHBIX BEIIECTB, https://m.edsoo.ru/7f41837c
98 B3SITOrO B BUJIE pacTBOPA, COJEPIKAIIETO
ornpeAeNnEéHHYI0 MaCCOBYIO JIOJII0 PACTBOPEHHOTO
BelIeCTBa
99 KonTponbnas padota Ne 4 o reme "OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCTMHEHMI"
100 [TepBbie MOMBITKY KIACCU(PUKAIUU XUMUYECKUX bubnnoreka [JOK
JJIEMEHTOB https://m.edso00.ru/7f41837c
101 ITonsTHE O TpyNIIaX CXOIHBIX DIEMEHTOB bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
DeMeHTBl, KOTOpbIe 00pazyroT aM(pOTEPHbBIE OKCUIBI bubmuoreka [IOK
102 U TUAPOKCH]IBI https://m.edsoo.ru/7f41837c
103 [lepuoanueckuii 3akoH. OTkpsiTUE [leproanueckoro bubmmnoreka HOK
3aKOHA https://m.edsoo.ru/7f41837c
Koportkonepuoanas u JuinHHONEpUoaHas (OPMbI bubnmnoreka HOK
104 [Tepuonnueckoit CUCTEMbI XUMHUYECKHUX SJIEMEHTOB https://m.edso0.ru/7f41837c
J.. MenneneeBa
bubnunorexa LIOK
105 Heprozet it rpyribi https://m.edsoo.ru/7f41837c
106 OCHOBHBIE CBEJICHUS O CTPOCHUN aTOMOB bubnmorexa LOK
https://m.edsoo.ru/7f41837c
107 CocraB aTOMHBIX sI7IEp Bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
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108 N30ToMnbl Kak pa3HOBUAHOCTH AaTOMOB XMUMHUYECKOIO Bu6muoteka [JOK
JJIEMEHTa https://m.edsoo.ru/7f41837c
bubnunorexa LIOK
109 Snextport https://m.eds00.ru/7f41837¢
bubnunoreka LIOK
110 Snerpornas opouTaIy https://m.edsoo.ru/7f41837¢
111 DHepreTUYeCKue ypoBHHU U MOAYPOBHH aToMa; S-, P-, bubmmoreka [JOK
d-opOuranu https://m.eds00.ru/7f41837c
112 DNEeKTPOHHBIC KOH(MUTYPAIMH U YJICKTPOHHO- bubmmoreka [JOK
rpaduyeckue GopMyIbl ATOMOB https://m.edsoo.ru/7f41837c
CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX bubnnorexa [JOK
113 20 xumuueckux >nemMeHToB [leproauueckoit https://m.edsoo.ru/7f41837c
cuctemsl /.M. MeHaeneeBa
3aKOHOMEPHOCTH U3MEHEHUS PaIyca aTOMOB bubmuoreka [IOK
114 XUMHYECKUX IJIEMEHTOB, METAJUIMYECKUX U https://m.edso0.ru/7f41837c
HEMETaJNTINYECKUX CBOICTB IO IpyIIaM U NepruoiamMm
115 W3menenue cBONCTB cOeAMHEHNN XUMHYECKIX bubmmoreka IIOK
3JIEMEHTOB B IIEPUOJAX U IPYIIIAX https://m.edsoo.ru/7f41837c
XapakTepuCTUKa XUMHUECKOTO 3JIEMEHTA TI0 €ro bubmuoreka [IOK
116 nonoxeHuro B Ilepunognueckon cucreme JI.1. https://m.edsoo.ru/7f41837c
Menneneena
3nauenue Ilepuonnueckoro 3akoHa u bubmuorexa [IOK
117 Ilepnonnueckol CUCTEMBI XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/7f41837c
JUISL Pa3BUTHSL HAYKH U TIPAKTUKU
118 DNEeKTPOOTPULIATENBHOCTh XMMUYECKHUX 3JIEMEHTOB Bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
119 KoBanenTHast nonsipHasi cBs3b bubmmorexa [JOK

https://m.edsoo.ru/7f41837¢c



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
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

bubnunorexa LIOK

120 KoBasieHTHast HEMOJIApHAs CBS3b https://m.edsoo.ru/7f41837¢
bu6nmoreka [IOK
121 Honrast cpssb https://m.edsoo.ru/7f41837c
122 DJNEeKTPOHHBIE U CTPYKTYpPHBIE ()OPMYJIBI BELIECTB bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
bu6nmmoreka [IOK
123 Kpucranmnueckue n aMmop(HbIC BEIIECTBA https://m.edsoo.ru/7fA1837¢
124 Tunbl KPUCTAITNYECKUX PEHIETOK U UX bubmmoreka [JOK
XapaKTEPUCTUKHU https://m.edso0.ru/7f41837c
[TpyuumHBl MHOTOOOPA3Us BEIIECTB, 3aBUCUMOCTh bubnuoreka [{OK
125 .
CBOWCTB BEILIECTB OT COCTaBa U CTPOEHUS https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
126 CTeneHb OkHCIeHIA https://m.edsoo.ru/7f41837c
127 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU bubmorexa LOK
https://m.edsoo.ru/7f41837c
128 XUMHYECKUE PITEMEHTHl — OKUCIUTEIMN U bubnuoreka [{OK
BOCCTAHOBHUTEIHN https://m.edso0.ru/7f41837c
CocrapneHue ypaBHEHUN OKUCIUTEIHHO- bubmuoreka [IOK
129 BOCCTAaHOBUTENbHBIX PEaKLUN, METO 3JIEKTPOHHOTO https://m.edsoo.ru/7f41837c
Oayranca
Brruucnenus no ypaBHEHHUAM XUMHYECKOW PEAKIIUN: bu6muoreka [JOK
130 KOJIMYECTBA BEIISCTBA, 00HEMA, MACCHI 10 https://m.edsoo.ru/7f41837¢c
M3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, Macce
pEeareHTOB WX MPOTYKTOB PEAKIIUU
Brruucnenus npocreiineit MonexynsipHoit popmyiisl bubmuorexa [IOK
131 BEIECTBA 10 U3BECTHBIM MAaCCOBBIM JIOJISIM https://m.edsoo.ru/7f41837c

9JICMCHTOB
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bubnunorexa LIOK

132 O00011IeHrEe ¥ cucTeMaTh3auus 3HaHUI 1 https://m.edsoo.ru/7f41837¢
133 Kontponbras padota Ne 5 mo teme "CtpoeHue 1
aroMa. XuUMHYecKas CBI3h"

. bubnunoreka LIOK

134 [ToBTOopenue. O600IICHNE U CUCTEMAaTH3aUs 3HAHUT 1 https://m.edsoo.ru/7f41837¢
. bubnunoreka LIOK

135 [ToBTOpenue. O600IICHUE U CHCTEMAaTH3aUs 3HAHUT 1 https://m.edsoo0.ru/7f41837c
. bubmuoreka [{OK

136 [ToBTOopenue. O600IICHNE U CHCTEMAaTH3aUs 3HAHUT 1 https://m.edsoo.ru/7fA1837¢

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136
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9 KJIACC

Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTnueck
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI ue padboTsbl
pecypcsl
bu6mmoreka [IOK
1 CrpoeHue aToMOB 1
P https://m.edso0.ru/7f41837c
ITocenoBaTenbHOCTD 3aIIOJIHEHUS JIEKTPOHHBIX bubnuoreka [IOK
2 opOuTaneit aToMOB MaJbIX IEpHOA0B. OCOOEHHOCTH 1 https://m.edso0.ru/7f41837c
3aIlOJIHEHHS JIEKTPOHHBIX OpOHTAIel aTOMOB OOJIBIINX
IIEPUOJIOB
3 CreneHb OKHUCIIEHUS U BAJIEGHTHOCTD 1 bubmmorexa [JOK
https://m.edso0.ru/7f41837c
Bunsl xumuueckoit cBs3u. OOMEHHBIH U JOHOPHO- bubnuoreka [IOK
. . 1
4 aKLENTOPHBIM MEXaHU3M 00pa30BaHUs KOBAJIEHTHON https://m.edsoo0.ru/7f41837c
CBA3U. MEXMOJIEKYIIIpHBIE B3aUMOECHCTBUS
5 Tumnel KpUCTAIUINYECKUX PEIIETOK, 0COOEHHOCTH 1 bubnuoreka [IOK
CTPOEHHUS KPUCTAININYECKUX PELIETOK https://m.edso0.ru/7f41837c
Knaccudukanms XuMuueckux peakiiyii mo pa3aunaHbIM bubnuoteka [JOK
6 1
IIpU3HAKAM https://m.edsoo0.ru/7f41837c
DHepreTuka XMMHYECKHUX peakuuid. TermnoBoil addext 1 bubnnorexka [JOK
7 XUMHUYECKON PEeaKITun https://m.edsoo.ru/7f41837c
3akon I'ecca u ero ciaeacTBus
Boruncnenus no TepMOXUMHUYECKOMY YPaBHEHHIO bubnuoreka [IOK
8 peakIuu: TermIoBoro 3pdexra XuMUIECKO peakIuu Mo 1 https://m.edsoo.ru/7f41837c

KOJIMYECTBY BEIIECTBA, MACCe UITH 00BEMY
MpOpearupoBaBIIero WK 00pa30BaBIIETOCS BEMIECTBA



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

[ToHsiTHE O CKOPOCTH XMMHUYECKOHN peaKklIMU. 3aKOH
JEHCTBYIOIUX MACC.

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

9 Oneprus aktuBauuu. [lonstue o katanuze. DepMeHTHI.
Nuruburopsl. ®akTopsl, BIUSIONINE HA CKOPOCTh
XUMHYECKON peakinu
[TonsiTHE O XMMHUYECKOM paBHOBECUM, TpUHLIMUII Jle bubmumoreka [IOK
10 [[TaTenbe. @akTOPHI, BIUSAIONIME HA COCTOSTHUE https://m.edsoo0.ru/7f41837c
XUMHUYECKOro paBHoBecus. [IporuosupoBanue
BO3MOYXHOCTH MPOTEKAHHsI XUMUYECKUX MTPEBPALICHHA
B Pa3IMYHBIX YCIOBUSIX
11 OKHCIUTENHEHO-BOCCTAHOBUTENIbHBIC peakiiuu. BaxxHubie bubnuorexa [JOK
OKHCJIUTENIN U BOCCTAHOBUTEIIH. https://m.edsoo0.ru/7f41837c
CBoiicTBa MPOCTHIX BEIIECTB — METAILJIOB U bubnuorexa [JOK
12 HEMETAJIJIOB, KHCIIOT 1 COJICHI — B CBETE https://m.edsoo.ru/7f41837¢c
MIpPE/ICTaBICHUIH 00 OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuusax
ITpakTruyeckas pabora Ne 1. Pemenue bubnuoreka [IOK
13 AKCTIIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «OKUCITUTEIBHO- https://m.edso00.ru/7f41837c
BOCCTAaHOBUTEJIbHBIE PEAKIIHI
14 KontponbHas padora Ne 1 o teme «OcHOBHBIE bubnuoreka [IOK
3aKOHOMEPHOCTH NPOTEKAHU XUMUYECKUX PEAKIUIN» https://m.edso0.ru/7f41837¢c
15 PacTBopeHne kak pU3NKO-XUMHUYECKUH TpoIiecc. bubnnorexka [JOK
DIEKTPOIUTHI U HEAIEKTPOIUTHI https://m.edsoo.ru/7f41837c
16 Teopus 2nEKTPOIUTHUECKOHN TUCCOLMALIAN bubmmorexa LIOK
https://m.edsoo0.ru/7f41837c
17 HNonnoe npousBenenne Boabsl. BonopoaHelil moka3arenb bubnnorexa [IOK
https://m.edsoo.ru/7f41837c
18 DIEeKTPONUTHYECKAs JUCCOIMAIIHS KUCIOT, OCHOBAaHUH bubnnorexa [IOK

https://m.edsoo0.ru/7f41837¢c
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U colel

19 Peakuuu nonsoro ooMeHa bubmmorexa [JOK
https://m.edsoo0.ru/7f41837c

20 CBoiicTBa KUCIIOT, OCHOBAaHUH U COJIEH B CBETE bubnmoreka [JOK

MIPEJICTABICHUIA 00 ICKTPOIUTUYCCKON TUCCOLIUAIIUN https://m.edsoo.ru/7f41837c
21 KauecTBeHHBIC peaKIiy Ha HOHBI bubmorexa LHOK
https://m.edsoo0.ru/7f41837c
[IpakTuueckas pabora Ne 2. Pemenue bubnnoreka [JOK
22 AKCIEPUMEHTAIIbHBIX 3aJ1a4 110 TEME https://m.edsoo0.ru/7f41837c
«INEKTPOIUTUYECKAS TUCCOIUAINS
23 I'unponus coneil. loHHble ypaBHEHUS MUAPOIN3a CONEH Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
24 [IpakTuueckas pabora Ne 3. Pemenue bubnnoreka [JOK
JKCIEPUMEHTANIBHBIX 3a7a4 10 Teme « uaponus conem» https://m.edsoo.ru/7f41837c
Brruucienust Macchl MpoAyKTa peakiiuu 1Mo U3BECTHON bubnuoteka [JOK

o5 Macce OJHOTO U3 MCXOTHBIX BEIIECTB, B3ITOTO B BUJC https://m.edsoo.ru/7f41837c
pacTBopa, CoAepIKaIIero onpeneaéHHYI0
KOHIIEHTPALIUIO paCTBOPEHHOTO BEIIECTBA
KonTponbnas padora Ne 2 o teme

26 "DIEKTPOTUTHICCKAS TUCCONUAINS. XUMUYCCKHE

peakuuu B pacTBopax”

27 OO6m1ast XxapakTeprucTHKa HEMETAIIJIOB bubmorexa HOK
https://m.edso0.ru/7f41837c
bu6mmorexa [IOK

28 Obuias XapakTepHCTHKA raloreHoB https://m.edsoo.ru/7f41837c

29 XHUMHUYECKUE CBOMCTBA TAJIOT€HOB. XUMUYECKUE bubnmuotexa [JOK

CBOMCTBA XJIOpa https://m.edso00.ru/7f41837c

30 XnopoBogopoa. ConstHast KUCIIOTa bubnmoreka [JOK
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https://m.edsoo.ru/7f41837¢c

31 [Tpaktuyeckas padora Ne 4 o teme "llomydenue bubmumoreka [IOK
COJIIHOM KHCJIOTBI, U3y4eHUe €€ CBOMCTB" https://m.edso0.ru/7f41837c
32 [TonsATHE O KUCIOPOACOAEPKAMUX KACIOTAX XJIOpa U bubmumoreka [IOK
UX COJIAX https://m.edso0.ru/7f41837c
Brruuciienus o ypaBHEHHSIM XUMHYECKUX PEAKIUH, bubmuorexa [JOK
33
€CJIM OJTUH UX PEarcHTOB JIaH B H30BITKE https://m.edsoo.ru/7f41837c
Baxneiimne coeguHEHUs XJI0pa U UX HAXOXK/ICHUE B bubnnorexa [JOK
34
IIpUpoze https://m.edso0.ru/7f41837¢c
bu6mmoreka [IOK
35 OOmas xapakTepucTuka 3nemMenToB VIA-
T XApAKCTCPHETIIA SJCMEHTOB TPYIHS! https://m.edsoo.ru/7f41837c
36 CtpoeHue u CBOIMCTBA IPOCTOTO BEUIECTBA CEPHI. bubnuorexa [JOK
AnnorponHble MOAH(UKALIUT CEPBI https://m.edso0.ru/7f41837c
37 CepoBoiopoJi, cTpoeHHe, GU3NIECKUe U XUMUYECKHE bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/7f41837c
bu6mmoreka [JOK
38 Oxcunppl cepbl
ARLECP https://m.edso0.ru/7f41837c
39 CepHucTas KMCIIOTa U €€ CONH bubmorexa HOK
P ' https://m.edsoo.ru/7f41837c
Cepnas kucnora u ee conu. I[IpoMellieHHOE NOTy4YeHNE bubnuoreka [IOK
40 .
CEPHOU KUCIIOTHI https://m.edsoo.ru/7f41837c
HaxoxneHue cepel U €€ COCAMHEHUN B IPUPOJIE. bubmuorexa [IOK
41 XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEN Cpebl https://m.edso0.ru/7f41837c
COETUHEHUSIMU CEPBI
Beruncnenus Maccel IPOAYKTa PEaKIUU 110 U3BECTHOU bubnuoreka [IOK
42 MaccoBoii (00bEMHOI) o1ie (%) ero BbIXona OT https://m.edsoo.ru/7f41837c
TEOPETUYECKH BO3MOYKHOTO
43 Brruucnenus maccoBoii (00bEMHOI) 1o (%) BBIXO1a bubmuorexa [JOK
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MPOAYKTa PEaKIfy M0 3BECTHON Macce (00BEMY)
MCXOJHOTO BEIIECTBA M MPOAYKTA PEaKIUu

https://m.edsoo.ru/7f41837¢c

bubmuoreka [JOK
44 VA -
OOm1ast XxapaKTepUCTHKA FJIEMEHTOB TPYIIIbI httos://m.edsoo.ru/7f41837¢
45 A30T, pacripocTpaHeHHe B Ipupoje, GU3NIECKUe 1 bubmumoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/7f41837c
46 AMMHaK, ero Gu3N4ecKrue ¥ XHMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
47
Coxn ammos https://m.edso0.ru/7f41837c
[IpakTuueckas padbora Ne 5 no teme "llonyuenue bubnnorexa [HOK
48 .
aMMUaKa, U3y4eHHe ero CBOMCTB" https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
4 LA IV, VvV
o Oxenpt asora (1, 11, 111, 1V, V) https://m.edsoo.ru/7f41837c
50 A3zotucras kucnora. A3otHas kuciora. [IpomslinuieHHOe bubnuoreka [IOK
MOJYYEHUE a30THOM KHUCITOTHI https://m.edso00.ru/7f41837c
51 Hurtpatel 1 HUTpUTEL. XMMHUUYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY>Karollel cpelibl COEAMHEHUSIMU a30Ta https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
52 o
0chop, AIIOTPOMHEIE MOHpHKAIH pochopa https://m.edsoo0.ru/7f41837c
bu6mmorexa [IOK
53 ", v
Oxenet pocopa (1M, V) u pocopras kucnora https://m.edsoo.ru/7f41837¢c
[ToHaTHE 0 MUHEpATBHBIX YIOOpEHUsAX. 3arpsa3HeHne bubnuorexa [IOK
54 .
IPUPOIHBIX BOJOEMOB COEIMHEHUSAMH a30Ta U pocdopa https://m.edso0.ru/7f41837¢c
55 VYraepon, ero asIoTpONHbIE MOAU(UKALIMU U CBOWCTBA bubmmorexa LIOK
PO, P A . https://m.edsoo.ru/7f41837c
56 Oxkcupl yriaeposaa, ux GU3NIECKUe U XUMUIECKHE bubnmuotexa [JOK

CBOMCTBA. DKOJIOrMYECKHUE MTPOOJIEMBI, CBSI3aHHBIE C

https://m.edsoo0.ru/7f41837¢c
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okcuzoMm yriepona (1V)

[Ipaktrueckue padotsl Ne 6 o Teme "[lonyuenue bubmuorexa [JOK
o7 .
okcuja yriepoaa (1V) u uzydenue ero cBoicTs" https://m.edsoo.ru/7f41837c
N bu6mmoreka [IOK
>8 YrombHas KUCIOTA H € corlit https://m.edso0.ru/7f41837c
59 [TepBoHavabHBIC TOHATHS 00 OPTAHHMYECKUX bubmuorexa [JOK
BEILIECTBAX KAK O COEMHEHUAX yriepoaa https://m.edso0.ru/7f41837c
[IpupoaHbIE HICTOYHUKH YTIEBOIOPOAOB U UX POJIb B bubnnorexa [JOK
60 ObITY U IPOMBILIUIEHHOCTH. [loHATHE 0 OHoNOrHYecKu https://m.edso0.ru/7f41837c
BaYKHBIX OPIaHUYECKUX BEILIECTBAX — KHUpax, Oenkax u
yIaeBoiax
61 Kpemunid, ero ¢puznyeckne 1 XUMHUECKUE CBOMCTBA bubmmorexa LIOK
https://m.edso0.ru/7f41837c
bu6mmoreka [JOK
62 Oxcupn kpemuus (1V), kpemMHueBas KUCI0Ta, CUIIMKATHI https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
63 bop. bopras kuciora https://m.edsoo.ru/7f41837c
[IpakTuueckas pabora Ne7. Pemenue bubnnorexka [JOK
64 AKCIEPUMEHTAIBHBIX 337a4 N0 TeMe «BaxkHenmmue https://m.edso0.ru/7f41837c
HEMETaJlJIbl U UX COEIMHEHUS
Boruncnenus maccol (00b€Ma; H.y.) MPOAYKTa peaKIUU bubnnorexka [JOK
65 0 TaHHOW Macce (00bEMY) HCXOHOTO BEILECTBA, https://m.edsoo.ru/7f41837c
COJIEp>Kalllero OnpeeIEHHYI0 MaCCOBYIO JIOJTIO
npuMecen
66 KontponsHas padora Ne 3 o teme «Bakneiimme
HEMETAJIJIbl U UX COEIMHEHUS.
67 OO1m1ast XxapaKTepUCTHKA XUMUYECKHX JIEMEHTOB — bub6nuorexa [IOK

METaJIJI0B Ha OCHOBaHUHM uX moaoxenus B IICXD 1.1,

https://m.edsoo0.ru/7f41837¢c
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MenpeneeBa. Metamisl A- u b-rpynn

Merannuyueckas CBSI3b U METaJlJIndecKast

bubmuoreka [JOK

68 KPUCTAJUTMYECKas peéTka. 3aBUCUMOCTh (PU3MUECKHUX https://m.edsoo0.ru/7f41837c
CBOMCTB METAJJIOB OT CTPOCHUS KPUCTAJIIOB
69 OO01Iue XMMHUYECKUe CBOMCTBAa METAIJIOB bubmmorexa LIOK
- https://m.eds00.ru/7f41837c
OO61mue crnocoObl MOTYyYSHUS METAJUIOB, METAJUTYPTHS. bubnmoreka [JOK
70 CrnnaBel. DNEKTPOJIN3 PacIIaBOB U pacTBOPOB COJIEH https://m.edsoo.ru/7f41837c
KaK OJIUH U3 CIIOCOOOB MOJTYYCHHS METAJIIOB
Bbruncnenus no ypaBHEHUSM 3JIEKTPOJIN3A PACILIaBOB U bubnnorexa [HOK
71
pacTBOpPOB BELIECTB https://m.edsoo.ru/7f41837c
72 [TonsiTHe 0 KOPPO3UM METAIIIOB bubmmorexa [JOK
PP https://m.edso0.ru/7f41837c
Beruucnenus cocrtaBa cMecel ¢ UCITOJIb30BAHUEM bubmuorexa [JOK
73 .
peLIeHUs CUCTEM yPaBHEHUI https://m.edsoo0.ru/7f41837c
Mertannsl A-rpynm. Hleno4ynsie MeTasuibl. bubnuoreka [IOK
74 Haxoxnaenue B mpupone. CBONCTBA IIETOYHBIX https://m.edso0.ru/7f41837c
METaJIJIOB
75 Okcuabl ¥ THAPOKCUBI HATPUS U KaITUA bubmmorexa [OK
A P A P https://m.edso0.ru/7f41837c
bubmuorexa [JOK
76
[Henorosemenbible MeTaILIEL https://m.edsoo.ru/7f41837c
27 Baxwneiinine coequHEHNS KallbLIMs, CBOMCTBA, bubmuorexa [JOK
[IPUMEHEHUE https://m.edsoo.ru/7f41837c
n N bu6 OK
78 XKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs htPtIDsJ:I/I//Ir(:::i‘zgru 17141837¢
79 [IpakTuueckas padbora Ne 8 o teme "KEcTKoCTh BO/IBI bubnnorexa [JOK

U METOJbI €€ ycTpaHeHus"

https://m.edsoo0.ru/7f41837¢c
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bubmuorexa [JOK

80 AJIOMHHHH https://m.edsoo0.ru/7f41837c
81 AMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCHIA bu6mmoreka [IOK
AIIFOMUHHS https://m.edsoo0.ru/7f41837c
OO01mmas xapakTepucTuKa MeTauioB b-rpymi (To0ouHbIX bubnmoreka [JOK
82 noArpym). [leppoHadanbHbie TPEICTABICHUS O https://m.edsoo.ru/7f41837c
KOMIUICKCHBIX COSMHECHUSX
Mensb u cepebpo. bubnnoreka [JOK
83 IIpencraBnenns 06 aMMHa4YHBIX KOMILIEKCAX cepedpa u https://m.edsoo.ru/7f41837c
MeIu
bubmuorexa [JOK
84 Huiii https://m.edsoo.ru/7f41837c
85 AmdoTepHbIe CBOICTBA OKCH/IA U THIPOKCH/IA IIMHKA bubmmorexa [JOK
https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
86 AKeneso https://m.edsoo0.ru/7f41837c
87 Oxcupl, Tuipokcu sl U conu xkenesa (1) u xxenesa bubnuotexa [JOK
(I1). YyryH u cTanb — CILUIaBbI XxKele3a https://m.edsoo.ru/7f41837c
[IpakTuueckas paborta Ne 9. Pemenue bubnunorexa [JOK
88 AKCIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «BaxHenmme https://m.edsoo.ru/7f41837c
METaJUTBl U UX COCTUHEHUS
89 Brrunciienust coctaBa cMecel ¢ HCII0JIb30BaHUEM bubnmoreka [JOK
pellIeHns CUCTEM YPABHEHUM https://m.edso0.ru/7f41837c
90 KonTponbnas padota Ne 4 o reme «Baxuelinue
METaJUTBl U UX COCTUHEHUS
be3onacHoe ncnoap30BaHNe BEMIECTB M XUMHUECKUX bubnmoreka [JOK
91 peakuuii B 6b61Ty. HOBBIE MaTepHasibl U TEXHOIOTHH https://m.edso0.ru/7f41837c
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XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbl.

bubmuorexa [JOK

92 [TonsiTHE O MpeneIbHO TOMYCTUMON KOHIICHTPAIIUU https://m.edsoo.ru/7f41837¢c
Bemtects (1K)
DKOJOTHYECKHE MPOOIIEMBI, CBSI3aHHBIC C bubnmoreka [JOK
93 COEAMHEHMSMH YIJIEPOAA, a30Ta, CEPBI, TAKEIBIX https://m.edsoo.ru/7f41837¢c
MeTaJlI0B. Polib XUMUU B pEIIEHUH SKOJIOTMUECKUX
npo0iem
[lepuoanueckuii 3axoH u Ilepuoanueckas cucrema bubnnorexa [JOK
XMMHMYECKHX 3JIEMEHTOB B CBETE TCOPUH CTPOCHUS https://m.edso0.ru/7f41837c
94 aToMa. 3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH B IIEpUOIax
U TpyIIax
Crtpoenue BemiecTBa B TBEPIAOM, KUIKOM U bubnuorexa [JOK
95 .
ra3000pa3HOM COCTOSIHUU. BUIbI XUMHUUECKON CBSI3U https://m.edsoo.ru/7f41837c
Krnaccudukanus XuMHUECKUX peakIUi M0 pa3IMYHbIM bubnunorexa [JOK
npusHakaM. [Iporao3upoBanue BO3MOKHOCTH https://m.edso0.ru/7f41837c
96 MPOTEKAHUS XUMUYECKUX ITPEBPAILICHUN B PA3IMYHBIX
YCJIOBUSIX HA OCHOBE IIPEICTABICHUA XUMUYECKON
KUHETUKU U TEPMOJIUHAMUKHU.
97 XHWMHMYECKHUE peakuu B pacTBOpax. I uaponns coneun bubmmorexa [TOK
https://m.edso0.ru/7f41837c
98 CBoiicTBa KUCIIOT, OCHOBAaHUM U COJIEH B CBETE bubnmnoreka [JOK
MIPEACTABICHUI 00 AIEKTPOTUTHICCKON AUCCOIIUAITNH https://m.edsoo.ru/7f41837c
99 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. bubnmoreka [JOK
OneKTponus. https://m.edso0.ru/7f41837c
[Tpaktrueckas padota Ne 10. Pemenne bu6mmorexa [IOK
100 AKCIIEPUMEHTAIBHBIX 33124 TI0 TeMe «XUMUIECKUE https://m.edsoo.ru/7f41837c

peaKIm
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[TpakTuyeckas padora Ne 11. Pemenue bubmumorexa [IOK
101 AKCIICPUMEHTAIIBHBIX 3a7a4 10 Teme «MeTauibl, 1 1 https://m.edsoo.ru/7f41837c
HEMETAJLIbI U MX COCITMHCHUS
. bubmuoreka [JOK
102 IT . 1
0 oBroperne. O000IICHNE U CHCTEMAaTU3allvsl 3HAHUN httos://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 11
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM TPOT'PAMMOBI

8 KUIACC
Kon .
IIpoBepsiemble peAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yjabTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUUECKUE TOHATUS»
PacKphIBaTh CMBIC OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJIEKYIa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOTHOPOAHAS), BaJICHTHOCTh, OTHOCUTENbHASI aTOMHAs M
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEILECTBa, MOJb, MOJIApHas Macca,
11 MaccoBasi J10JI1 XUMHUYECKOro 3J€MEHTa B COSAMHEHUH, MOJIIPHBII 00bEM,
XMMUYECKas peakuus, KiIacCU(pUKALUs peaklil: peakuu COEeJUHEHUS,
pEeaKkIMK Ppa3jOXKEeHUs, PEaKUMH 3aMElLIeHMs, peakluu OOMeHa, 3K30- U
SHJIOTEPMHUUYECKUE PpEaKIHH, TEeIUIoBOM J(P(dEeKT peakuu, pacTBop,
MaccoBas JI0JIsl BeIlecTBa (IPOIEHTHAs KOHIICHTPAIIKs) B paCTBOpPE
12 WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX IOHATUH U
' HOPUMEHSTH 3TH MOHATHUS PU ONMCAHUY BELIECTB U X IPEBpaLieHUN
13 UCTIOJIb30BAaTh XUMUYECKYIO CHMBOJIMKY JJISl COCTaBJICHUS ()OPMYIT BEIIECTB
' Y YPAaBHEHUN XUMHUYECKUX PEAKIUI
14 PacKpBIBaTh CMBICIT 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKOHa ABOraipo
1.5 OIpeNieNATh BaJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COECMHEHUSX
16 KJIacCU(UIMPOBATh XUMHYECKHE peakiuu (1o YHCIy W COCTaBy
' YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PEKTY)
1.7 BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
18 BBIUMCIISATH MAacCCOBYIO JIOJMIO XHMHUYECKOTO JJIeMEHTa 10 (opmyre
' COEIMHEHHH,
1.9 BBIUHCIISTH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 OPUMEHATh E€CTeCTBEHHOHAYYHbIE METO/bl IO3HAHUS — HaOJIIOJICHHE,
' U3MEpEHUEe, MOJICIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH )
2 ITo Teme: «BaxHeiine npeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
91 PacKpBIBaTh CMBICII OCHOBHBIX XHUMMYECKHX MOHATHH: OKCHJ, KHUCIIOTA,
' OCHOBAHHME, COJIb
29 ONpeeNsaTh TNPUHAAICKHOCTh BEUIECTB K ONpelNelIEHHOMY Kiaccy
' COeIMHEHHH 10 popMyITam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
54 XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBAa BEIECTB

Pa3JIMYHBIX KJIACCOB, MOATBCPIKIAA OIMUCAHUC NPUMCPAMU MOJICKYJISPHBIX




YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUU

2.5

2.6

IIPOrHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUsS XMMHYECKUX IIPEBPAILlCHU B
Pa3IMYHBIX YCIOBUSX

CJIeI0BaTh IPaBHUJIaM IOJIb30BAHMS XUMUYECKOM MOCy10i U 1a00paTopHbIM
o0opynoBaHHEM, a Takke IDpaBWjiaM oOOpalleHusi C BellecTBaMu B
COOTBETCTBUM C HUHCTPYKUHUSMHU [0 BBINOJIHEHHUIO J1a0OPATOPHBIX
XUMHYECKUX OTBITOB IO TOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposa M KHCIOpPOJA), NMPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHOM
MacCOBOM JI0JIEM pPacTBOPEHHOIO BEILECTBA, IJIAHUPOBATb M IIPOBOJUTH
XMMUYECKHE OSKCIIEPHUMEHTHIIIO PACMO3HABAHUIO PACTBOPOB INEIOYEH H
KHCJIOT C TMIOMOIIBIO HHIUKATOPOB (J1akMyc, heHondTanent, METHUIIOPaHK U

JApyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU peaKkIuu

ITo teme: «llepuoandeckuii 3akoH u llepuoanyeckas cucteMa XMMHUYECKUX
sanementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKas CBSA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUMY

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX TTOHATHH: AApo  artoma,
3J'IeKTp0HHBII71 cliou aToMa, aTOMHas1 Op6I/ITaJ'II>, paanyc atoMa, XUMHUYCCKasd
CBA3b, [oJsIpHasa u HCIIOJIIPpHAA KOBAaJICHTHAaA CBA3b,
QJICKTPOOTPpULIATCIbHOCTb, HOHHAsA CBA3b, MOH, KATHOH, AHWOH, CTCIICHbL
OKHCJICHHUA

KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

ONMCHIBaTh M XapakTepu3oBaTh TaOauuHyro ¢opmy Ilepuogunueckoit
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb IOHATUS  «TJIaBHas
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpymnmna)y, «mansie» u
«OoJBIINEY TIEPUOJIbI

3.4

3.5

3.6

packpbeiBaTh  cmbici  Ilepuonmueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHE IEPUOAMYECKOM 3aBUCUMOCTH CBOWCTB
XUMHYECKHX JIEMEHTOB OT UX MOJI0KeHUs B Ileproanueckoi cucreme

COOTHOCHTH 0003HaueHUsl, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrtemMa XxuMuueckux oaeMeHToB JI.MI. MeHnneneeBa» ¢ 4HCIOBBIMHU
XapaKTEepUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  sapa, oOIlee YHUCIO DJIEKTPOHOBU  pacIpesieieHue HX 10
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCINHCHUAX

3.7

ONpeAensaTh BHJ XHUMHYECKON CBsi3M (KOBaJeHTHAass M  HMOHHAas)B
HEOPraHWYECKUX COETMHEHUSX




9 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

1

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

11

PaCKpPbIBATb CMBICJI OCHOBHBIX XUMHYCCKHUX MMOHATHH: pacTBoOp,
SJICKTPOJIUTBI, HEAJICKTPOJIMUTBI, SJICKTPOJIUTHICCKAA AUCCOIAlMA, PCAKIINU
HOHHOTI'O O6M€Ha, KaTaJm3aTop, XUMHYCCKOC PABHOBCCHC, 06paTI/IMbIe n
H€06paTI/IMbIe p€akuru, OKHUCIUTCIbHOBOCCTAHOBUTCIIbHBIC  PCaKIUU,
OKHCJIUTCIIb, BOCCTAHOBHUTCJIb, OKUCJICHUC U BOCCTAHOBJICHUC, aJIJIOTPOIINS,
aM(bOTepHOCTB, XHUMHUYECCKasA CBA3b (KOBaJ'IeHTHaH, HOHHAa, MCTaJ'IJ'II/I‘IeCKaSI),
KpUCTAJLUIMICCKaA peméTKa, CILIaBbl, CKOPOCTb XHUMHYECKON pCaKnuu

1.2

1.3

14

HIUIIOCTPUPOBATL  B3aUMOCBA3b  OCHOBHBIX XHMMHUYCCKHX MOHATHH U
MIPUMCHATH OTU IMOHATHSA ITPU OIMMUCAHUHN BCUICCTB U UX HpeBpaHleHI/Iﬁ

COCTAaBJIATh ~ YPABHEHHS  OJICKTPOJUTHYCCKOW  JMCCOLMAIMHM  KHCIIOT,
IeJI0Yel U COJICH, TOJHBIC W COKPANIEHHBIC YPAaBHEHHs PEAKIMii HOHHOTO
oOMmeHa

PaCKpPbLIBATb CYHUIHOCTDb OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKL[I/Iﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IIo Temam: «HemeTanmnel W uX CcoeOUHEHHUS» U «MeTamabl U HX
COCOAUHCHU S

XapakTepU30BaTh (OMUCHIBATh) O0OIMME M CHenuPUUIecKue XUMHUYECKUE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKJIas ONUCAHUE
puMepamMu MOJIEKYJSIPHBIX W HWOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKni

2.2

COCTaBJIATL YPAaBHCHUA peaKHHﬁ, MNOATBCPKAAIOIMINX  CYHICCTBOBAHUEC
TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

MPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTHM OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHUX IMPEBPAIICHUI B Pa3IMYHbBIX
YCIIOBHSIX

CJIeZIOBaTh MPaBUJIaM I0JIb30BAaHUS XUMUYECKOM MOCYy0i U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUU C UHCTPYKIUAMHA 110 BBIITOJIHEHHU IO na6opaT0pHHx
XUMHYECKHX OTBITOB IO TIOJTYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIOoro ras3a)

MPOBOANTH PEAKIUU, MOATBEPKAAIONINE KAYEeCTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPUA-, OpPOMHUI, HOIHI,
kapOoHat, docdar, cuaukar, cyabpaT, THAPOKCUIUOHBI, KaTHOHBI
aMMOHHMSI, WOHBI HM3yY4EHHBIX METAJUIOB, TPUCYTCTBYIONINE B BOJIHBIX




pacTBOpax HEOPraHMYECKUX BEILECTB

3 ITo Teme: «XHUMHs U OKPYKAIOILIAs CPENA»
31 pacKkpbIBaTh CMBICI OCHOBHBIX xumuyeckux nonstui: IIJIK Bemectsa;
' KOPpO3Usl METAIIJIOB
IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIbHON AEATEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, 00OOIICHNE, CUCTEMATHU3AIIHNIO, BBISBIICHUE TIPUINHHO-
3.2 CJIEJICTBEHHBIX CBA3E€H — JJI M3Y4YEHHUs CBOWCTB BELIECTB U XUMHYECKHUX

peakiuii; ecTeCTBEHHOHAayYHble METOJbl TO3HaHWUS — HaOOJeHue,
U3MEepeHHe, MOICTUPOBAaHUE, SKCIIEPUMEHT (PeasibHbII U MBICIICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

1

1.1

1.2

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

[Ipenmer xumun. Ponb XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUCTeMe Hayk. Tena u
BemecTBa. OU3NUYECKHE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHUE BEIIIECTB

Ilousstne o MeTozax mo3HaHusl B XxuMmuu. YUucreie BemecrBa U cMmecdH. CriocoObl
pazzaeneHus cMecen

1.3
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1.5

ATOMBI U MOJEKYJbl. XUMHUECKHUE 37€MEHTHl. CHMBOJIBI XUMHYECKHX 3JIEMEHTOB.
IIpocTeie U cil0KHBIE BElECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE

XumMuueckas (1)OpMy.]Ia. BajeHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OTtHocuTenbpHasgs aroMHas Macca. OTHOCHUTEILHas
MOJICKYJIIpHAas Macca. MaccoBas 011 XHMHYSCKOro 3JIEMCHTA B COCAUHCHUU

KommuectBo BemiecTBa. MoJb. MOJ'ISIpHaH Macca. BzanMocBs3b KOJIN4YC€CTBa, MaCChl 1

yuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XUMHUECKUX
COETUHEHUN

1.6

Ou3nyeckue U XUMUYECKHUE SBICHUS. XUMHUYECKasl peakius U €€ MpU3HaKu. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMUYeCKHe ypaBHeHH. Kinaccupukamus XuMHIecKux
peakuuii (coeinHEeH s, Pa3IOKEHUs, 3aMeIleH s, OOMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYJOH, C MpaBUIaMHU
paboTel B aboparopuu U mpuéMaMu oOpaIieHus ¢ 1adopaTOpHBIM 000PYIOBAHUEM,
U3Y4YeHHE U onucaHue (U3MYECKUX CBOWCTB OOpa3l0OB HEOPraHMYECKHUX BEILECTB,
HaOmoeHne Qu3nveckux (MIaBJIeHHE BOCKA, TasHUE IIbJa, pacTUpaHHE caxapa B
CTYNIKEe, KHWIIEHUE U KOHJEHCAIUs BOJbI) M XHUMHUYECKUX (TOpPEHHE CBEYH,
MpPOKAIMBaHWE MEIHON MPOBOJIOKH, B3aMMOJEUCTBHE MeNla C KHUCJIOTOM) SBICHHH,
HaONOJIeHWe W ONHCaHWE TPHU3HAKOB TMPOTEKAHUS XHUMHUECKHUX  PeaKIHid
(pa3noxeHue caxapa, B3aMMOJEHCTBHE CEpHOM KHCIOTBI C XJIOPUIOM Oapus,
paznoxxenue ruapokcuna menu(ll) mpu HarpeBaHwm, B3aMMOJEWUCTBHE jKelie3a C
pactBopom conu menu(ll), uzyuenue crmocoOoB pazneneHusi cmecedd (C MOMOIIbIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWUIALMSA,  Xpomarorpadus),
MIPOBEJICHUE OYHCTKH IOBApEHHOM COJM, HaOJIOJIEHWE M ONHUCAHHE pPe3yJbTaTOB
MPOBEJICHUSI OMbITa, WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MOJIENEN MOJIEKYJ (ILIapOCTEPIKHEBBIX )

2.1

2.2

Baxnerime npencraBuTeN HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciopoa — 31€eMeHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoaa B mpupojie, pusndeckre 1 XuMUIECKHe CBOIMCTBA (peaKinu
ropenusi). Oxcunpl. Ilpumenenune kuciopoga. CrnocoObl MONY4YEHHsS KHCIOpoAa B
nmabopaTopur W TPOMBIILIEHHOCTH. KpyroBopoT kucioponma B mpupoae. O30H —
AIJIOTPOTIHAS MOAUDUKAIIIS KUCIOpOAa

TennoBoil 3¢ ekt XUuMHUUECKOW peakuuu, TEPMOXUMHUYECKHE YPAaBHEHUS, 9K30- U




SHAOTEPMHUUYECKUE pEakiuu. TOIIMBO: Yrojib W MeETaH. 3arps3HEHUE BO3IyXa,
yCUJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CIIOSI

2.3

2.4

Bogopon — sieMeHT M mpocroe BemecTBo. HaxoxkneHue Boxopoaa B IIPHUPOIE,
¢du3nveckre 1 XUMHYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI oaydeHus. Kuciaors u
coau

Mounsipabiii 00bEM ra3oB. Pacuérsl 1o XMMUYECKUM ypaBHEHUSIM

2.5

®dusnueckue cBoiicTBa BoAbl. Boga xak pactBopurens. PactBopel. HaceleHHbie u
HEHACBILICHHBIE pacTBOpbI. PacTBOpMMOCTH BewiecTB B Bojxe. MaccoBas 10uid
BEIIECTBA B PacTBOpE. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHuUsA. Poiib pacTBOpOB B
IPUPOAE M B JKU3HM 4YeloBeka. KpyroBopor BOIBI B NpuUpOAE. 3arpsi3HEHUE
IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOL

2.6

Knaccudukanus Heopranmdeckux coenuneHuit. Oxcuapl. Knaccudukaius OKCUIOB:
coneoOpa3ymoiirue (OCHOBHbIE, KHUCIOTHBIE, amM(OTepHbIE) U Hecoeodpasyrouue.
Homenknarypa okcuoB. dusndeckre U XUMUYECKUE CBOICTBa OKcHuI0B. [lomyuenue
OKCHJIOB

2.7

OcHoBanus. Kitaccupukanus OCHOBaHMIA: MENOYM W HEPACTBOPUMBIC OCHOBAHHS.
Homenkmarypa ocHoBaHuii. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonyuyenue ocHOBaHUI

2.8

2.9

2.10

Kucnorsl. Knaccuduxauuss xucnor. Homenknarypa kucinor. ®Puszuueckue u
XUMHUYECKHE CBOMCTBAa KucCior. Psan aktuBHoctn MerauioB H.H. bekerosa.
[Tonyyenue kucior

Comu. Howmenknatypa coneil. ®dusnueckue M XHMHUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue coneit

I'eneTnueckas CBA3b MCXKAY KilIaCCaMU HECOPTaHUYCCKUX COE€TUHEHUI
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XUMUYECKUH SKCTIICPUMEHT: Ka4eCTBEHHOE ONPE/CIICHNE COJCpKaHUs KUCIOpoJa B
BO3/IyXe, MOJYYCHHE, COOMPAaHHEe, PACIIO3HABAHUE M HM3YYCHHE CBOWCTB KHCIIOPOJIA,
HaOJTI0/ICHNE B3aUMOJICHCTBHUS BEIICCTB ¢ KUCIOPOJIOM M YCIOBHS BOSHUKHOBEHUS H
MIpeKpaIeHus: TopeHus (Toxapa), O3HaAKOMIICHUE ¢ 00pa3liaMi OKCHJIOB U OIMCaHUE
WX CBOWCTB, MOJYy4YeHHE, COOMpaHKE, PacliO3HABaHNE M M3y4YEHHE CBOMCTB BOJOpPOAA
(ropenue), B3aumojeicTBue Bomopoaa ¢ okcugom  memnu(ll)  (Bo3moxkHO
MCIOJIb30BaHUE BUIEOMATEpUANIOB), HA0II0IeHHEe 00pa3lloB BEMIECTB KOJIMYECTBOM 1
MOIlb, HUCCIEIOBaHHE OCOOEHHOCTEH pACTBOPEHHsI BEIIECTB C  Pa3IHMYHOU
PacTBOPUMOCTBIO, TPUTOTOBIIEHHE PACTBOPOB C OMpPENeIEHHOW MaccoBOM moneit
pacTBOPEHHOrO BEIIECTBA, B3aUMOJICHCTBUE BOABl C MeETaUIaMU (HATpUEM U
KaJbIIeM) (BO3MOXHO HCIOJIb30BAaHUE BHICOMATEPHAJIOB), OMPEICIICHHE PacTBOPOB
KHCIIOT W MIeJIoYeld ¢ TIOMONIBI0 HWHAWKATOPOB, HCCIICIOBAaHUE OOpPas3IoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHWE WU3MEHEHUS OKPACKH
WHIMKATOPOB B PAcCTBOpax KHUCIOT W MIeNoYed, M3yuyeHUe B3aWMOJCUCTBUS OKCHAA
meau(ll) ¢ pactBopoMm cepHOW KHCIOTBI, KHCIOT C METajUlaMH, pPeaKIuil
HEUTpanu3aluy, TMOJIyYeHWE HEepPaCTBOPUMBIX OCHOBAHUMN, BBITECHEHHE OJIHOTO
MeTayjia JIPYyruM M3 PacTBOpa COJIH, PEIICHUE SKCIEPUMEHTANBHBIX 3a7ay M0 TeMe
«Baxnennme KiIaccel HEOPraHMYECKUX COSUHEHUN»




IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMHUYECKUX 3i1eMeHToB J1.1.
MenaeneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBI3b. OKUCIUTENBHO-
BOCCTAHOBUTEINIbHBIE PEAKIINH

3.1

[lepBble MOMBITKH KIACCUPUKAIMHM XUMHUYECKHX 3JeMeHTOB. [loHsATHE O Tpymnmax
CXOAHBIX JJIEMEHTOB (ILEJIOYHBIE U ILEJIOYHO3EMENIbHBIE META/lIbl, TaJOIE€HBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aMdoTepHbIE OKCHUIBl |
TUAPOKCHIBI

3.2

Ilepnonnueckuit 3axkoH. Ilepuoguyeckas cucrema XuMHYecKux snemeHTtos [I.H.
MenneneeBa. Kopotkomepuognas u mmHHONEepuoaHas (opmbel [lepronnyeckoit
cucrteMbl xumuyeckux onemeHtoB J[M. Menneneesa. Ilepuogsl U rpymmsl.
@u3HYECKU CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOJIA U IPYIIILI JIEMEHTA

3.3

3.4

3.5

3.6

Crpoenne atomoB. CoctaB aTtoMHbIX sigep. M3zorombl. OmekTponsl. CTpoeHue
AJEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XMMHUECKUX A1eMeHTOoB lleprnonnueckoit
cucrtembl JI.MI. MenaeneeBa. XapakTepucTUKa XMUMHUYECKOTO JJIEMEHTA IO €ro
nonoxkenuto B Ilepunognueckon cucreme .M. Menneneena

3aKOHOMEPHOCTM  M3MEHEHUs  paauyca aTOMOB  XHMHMYECKMX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJNIMYECKUX CBOWCTB IO TPYIINaM M NEpHoJaM. 3HAUCHHUE
[Tepuonuueckoro 3akoHa u llepuoandyeckor CUCTEMBI XMMHUYECKUX AJIEMEHTOB IS
pa3BuTHUS Hayku U npakTuku. .M. MenaeneeB — yu€HbIN U rpaXKJaHUH

Xumuyeckass  cBsi3b.  KoBaneHTHas  (monmsipHass M HEMOJIApHAs)  CBA3b.
DIEKTPOOTPUIATENILHOCTh XUMHUYECKHX AJIeMeHTOB. loHHAas CBSI3b

Crenenp okucieHus. OKHUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Iporeccs
OKHCJICHUS U BOCCTaHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEIU

3.7

XUMUYECKUI IKCIIEPUMEHT: H3ydyeHHe oOpa3loB BEUIECTB METAJIOB U HEMETAIJIOB,
B3aMMO/ICIICTBUE THAPOKCUIA IMHKA C PaCTBOPaMH KHUCIIOT U ILEJI0Yeil, MpoBeieHne
OTIBITOB, WJUTIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUM
(ropeHue, peakliuy pa3iokKeHHs], COeINHEHNUS )

9 KIIACC

Kon
1

IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS

BemectBo n xummnyeckas peakuus. [lopropenue

11

Ilepuonnueckuii 3akoH. Ilepumommueckas cucremMa xuMuueckux syemeHToB JI.U.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOWCTB
XAMHYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOJO0B, KAJIUSI, KATBIHSA U UX COCTUHEHUH B
COOTBETCTBUU C MOJIOKEHHEM 3JIEMEHTOB B [leproanyeckoil cucTeMe U CTPOCHUEM
HX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJIbI XUMHUYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THMNA KPHUCTAUNIMYECKOM pEIIETKM M BHIA
XUMUYeCKOr cBsi3u. Kiaccudukanus M HOMEHKJIATypa HEOPTaHWYECKHX BEIISCTB
(MexxnyHapoHas U TpUBHAIbHAS). XUMHUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIITUXCS K




pa3InYHbIM Kj1accaM HCOPTaHUYCCKUX COGI[I/IHGHI/II\/‘I, T'CHCTHUYCCKAas CBA3b
HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanms XMMHUYECKMX pEakIHMid MO pa3inYHbBIM NpU3HAKaM ([0 YUCIy U
COCTaBy YYacCTBYIOLIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY (P PEKTY, IO U3MEHEHUIO
CTEICHEH OKHUCICHUS XHUMHYECCKUX SJIEMCHTOB, IIO 06paTI/IMOCTI/I, o yd4acTturo
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE pEaKLUU, TEPMOXUMUYECKUE YpaBHEHUS.
[ToHsITHE O CKOPOCTH XMMUYECKON PeaKIuu

14

[lonartue 006 oOpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX peakuusx. [loHsTtue o
TOMOTEHHBIX W TETEPOTeHHBIX peaknusx. [loHATHEe O XMMHUYECKOM pPaBHOBECHUHU.
@akTOphl, BIHUAIOIIME HAa CKOPOCTh XUMHYECKOW pEakUud U  TOJ0XKEHUE
XUMHYECKOT'O PABHOBECHUS

1.5

1.6

OKHCITUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH, HJIEKTPOHHBIN OaJaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHOM  peakumu.  CocTaBieHHWE  YpaBHEHUW  OKHUCIHUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI C UCII0JIb30BAHUEM METO/1a 3JIEKTPOHHOT0 OaaHca

Teopust 2NEKTPOJIMTUYECKOW IUCCOLMALMUA. OJIEKTPOJIUTBI MU HEDJIEKTPOJIMTHIL.
Karnons!, aHMoOHBl. MeXaHuU3M AMCCOLMALMM BELIECTB C DPa3JIMYHBIMM BHJAMU
xumuyeckoi cBs3u. CremeHp aucconuanuu. CuilbHBIE W Cl1a0ble 3JIEKTPOJIUTHI.
Peakuuu nonHOro oomeHa. Y ciaoBus NpoTeKaHUs peakliMii HOHHOTO OOMEHa, IOJIHbIE
U COKpall€HHbIE HOHHBIE ypaBHEHUs peakiuii. CBOICTBa KUCIIOT, OCHOBAHUN U coJiei
B CBETC MPEACTABICHUH 00 SIEKTPOIUTHYSCKON awccoruarnuu. KadecTBeHHBIE
peakuuu Ha MoHBL. [loHATHE O rMApPONIM3E coslen

1.7

XUMHUYECKUH 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUINYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (TpaduTa U armMasa), CIIOKHBIX
BEUIECTB (XJIOpUJA HATPHs); HCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XHMHUYECKOMN
peakuuu OT BO3JICHCTBUS Pa3InYHbIX (AKTOPOB; UCCIET0BAHNE IIEKTPOIPOBOJHOCTH
pPacTBOPOB BEIIECTB, IIpOLEcca AUCCOLMALIMU KHUCIIOT, IIeNouel U cojeil (BO3MOXKHO
UCMOJIb30BaHUE BUJEOMATEPHAIIOB); IPOBEJEHUE OINbBITOB, WJUIIOCTPUPYIOIIUX
NpPU3HAKU NIPOTEKaHUs pPeakLui MOHHOro oOMeHa (0Opa3oBaHME OCaJ/iKa, BbIIEIEHUE
rasa, oOpa3oBaHME BOJbI); OIBITOB, WJUTFOCTPHPYIOUIUX NPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEINIBHBIX peakIUil (ropeHue, peakuuu pas3lIoKeHHs, COEIUHEHUs);
pacro3HaBaHUEe HEOPraHMYECKHX BELIECTB C MOMOIIBI0 KaueCTBEHHBIX pEaklMi Ha
MOHBI; PELICHUE SKCIIEPUMEHTANIBHBIX 3324

HewmeTanne! 1 UX coeIMHEHUS

2.1

OO6mas xapakrepucTuka rajoreHoB. OCoOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTtpoeHne U (U3NYECKHUE CBOWCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XHMHMYECKHE CBOHCTBa Ha IpUMepe xJjopa (B3auMojeicTBue C
MeTaJulaMH, HeMeTaulaMH, mienoyamu). XiopoBogopoa. ConsHas KUCIOTa,
XMMHUYECKHE CBOICTBa, OJIy4YeHUe, IpuMeHeHue. JleiicTBre xyiopa 1 XJI0poBo10poIa
Ha OpraHu3M 4elioBeka. BaxkHelme XIopuabl U X HAXOXKACHUE B IPUPOJIE

2.2

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmnbl. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB — KUCJIOPOJA U Cepbl. AJUIOTPONHbIE MOAM(UKAINU KHCIOPOAA U CEpPHI.
Xumnueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOeHHE, (prU3NUecKre U XUMHYECKUE




2.3

cBoiicTBa. OKCUIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHAOB. CepHasi KHCIIOTa,
bu3nYecKue U XUMHYECKHE CBOMCTBA (OOIIME KaK MPEACTaBUTENS Kiiacca KUCIOT U
cnenuduyeckre). XUMHUUYECKHE pEaKluu, JeKallieé B OCHOBE MPOMBIIUICHHOTO
criocoba mosydeHHs cepHOM Kuciaotel. [Ipumenenuwe. Coiu CEpHOW KHUCIOTHI,
KaueCTBEHHasl peakuus Ha cynbdaT-uoH. HaxoxneHue cepbl U e€ COeIMHEHUN B
npupose. XUMHMUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXAH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
PEIOTBPALLICHUS

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUS. A30T, paclpocTpaHeHHe B MpHUpoie, PU3NYECKUe
U XMMUYecKue cBoiicTBa. KpyroBopot a3ora B nmpuponie. AMMHAK, €ero (pU3HUECKUE U
XUMHUYECKHE CBOMCTBA, MoydeHue u npuMeHenne. Conu aMMOHMS, UX (PU3NYECKHe U
XUMHUYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiusi Ha WOHBI aMMOHUSI.
A3OTHas KUCIOTa, e€ momydeHne, PU3NUecKue U XUMHUIECKHEe CBOMCTBA (00IIne Kak
MpEJCTaBUTEN Kilacca KHUCIOT U crnenuduueckue). lcmonbp3oBaHHe HUTPATOB U
colieii aMMOHHSI B Ka4eCTBE MHHEPAIbHBIX ynoOpeHuil. XuMHUecKoe 3arpsi3HEHUe
OKpYXarolled cpelpl COSAMHEHHSIMH a30Ta (KUCJIOTHBIC JIOXKIHU, 3arpsi3HEHUe
BO3/yXa, MOYBBI U BOJJOEMOB)

2.4

®ocdop, amrorponnble Moaupukanuu ¢dochopa, QGUINUIECKHE U XUMHUYECKHE
cBoiictBa. Okcun docdopa(V) u docdopHas kuciora, GusnuecKkue U XUMUYECKUE
cBoiicTBa, moiydyeHue. lcmonb3oBanue (ocdaroB B KayecTBE MHHEPATbHBIX
ynoopeHuit

2.5

2.6

Obmas xapaktepuctuka 31eMeHToB |V A-rpynmbl. OcoOeHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. YTJIEpojA, aUIOTPOIHble MOAU(pUKALINH,
pacrpocTpaHeHHe B TNpHpoJe, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBA. AJCOpPOIMS.
KpyroBoport yriepona B nmpupoae. OKcHIbl yriepoaa, UX GU3NUecKue 1 XUuMHUUECKUe
CBOWCTBa, [eilcTBUE Ha JKUBBIE OpIraHU3Mbl, IMOJy4eHHE U TPUMEHEHHE.
Dkonoruyeckue MpoOieMbl, CBsi3aHHble ¢ okcugom yriuepona(lV); rumoresa
100aIBHOTO MOTEIJICHUST KIIMMaTa; MapHUKOBBIA 2P (deKT. YToibHas KUCIOTa U e
colu, MX (U3NYECKME M XUMHUYECKHE CBOMCTBA, IOJIy4EHHE U TIPUMEHEHHE.
KauecTtBenHnast peakiusi Ha KapOoHaT-uOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEAMIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE

[lepBoHavanbHble TOHSTHS 00 OPraHWYECKUX BEIIECTBAX KaK O COEAMHEHUAX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, ATaHOJ, TJULEPUH, YKCYCHasl KHUCIIOTa).
Nx cocraB n xumudeckoe crpoeHue. [loHsTHEe 0 OMOTIOTHYECKH BaXKHBIX BEIIECTBAX:
JKUpax, OeKax, yriieBoaax — U UX POJIH B KU3HH YejoBeKka. MarepuaabHOE €TMHCTBO
OpPTaHWYECKUX U HEOPTAaHUYECKUX COCTUHECHUN

2.7

KpemHuii, ero ¢usuueckne M XMMUYECKHE CBOWCTBA, MOJYYEHHWE M IPUMEHEHHE.
Coenunenus kpeMHus B mpupojie. O6mue npeacrasieHust o0 okcuae kpemuus(1V) u
KpeMHUeBOM kucinore. CHUIMKaThl, WX HCHOJb30BaHWE B OBbITY, MEIULUHE,
MPOMBINIIEHHOCTH. BakHeline CTpouTeNbHblE MaTepHalibl: KepamHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eToH. [IpoGnembr  6Ge30mMacHOTO  MCIOJIB30BAHUSA
CTPOUTENBHBIX MaTEPHUAIOB B IOBCEAHEBHOM KU3HU




2.8

XUMHUECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3l0OB HEOPTaHUUECKUX BEIIECTB, CBOWCTB
COJIIHOW KHCJIOTBI; TNPOBEJCHUE KAaYECTBEHHBIX pPEaKUWd Ha XJIOPUA-HOHBI H
HaOJI0/IeHUEe TPU3HAKOB MX MPOTEKAaHMs; OMbBITHL, OTpaxkarolme (usndeckue u
XUMHYECKHE CBOMCTBA TaJlOTEHOB U HMX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJOPUAOB (TaJOTCHHJIOB);
O3HaKOMJICHHE ¢ 00paslamu cepbl M €€ COSAMHEHUSMHU (BO3MOXXHO HCIOJIH30BAHUE
BUJIEOMATEPHAJIOB); HAOIIOACHUE Mpolrecca OOYIIIMBAaHUS caxapa IOJ JeHCTBHEM
KOHIIEHTPUPOBAHHOW  CEPHOWM  KHUCJIOTBHI; HW3YyYECHHE  XHMHUYECKHUX  CBOMCTB
pa30aBIeHHOI CEepHOIl KHCIOTHI, MPOBEIEHNEe KaYyeCTBEHHOW PEakluu Ha Cyibdar-
WOH W HAONIOJCHHME MpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (U3UYECKUMHU
cBoiictBamu azota, (Gochopa H HUX COEAUHEHUH (BO3ZMOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), oOpa3laMu a30THBIX M (PochOpHBIX ymOOpeHHWid; IMoaydeHue,
coOupaHue, pacro3HaBaHHE M HM3y4YEHUE CBOICTB amMMHakKa; IPOBEICHUE
KaueCTBEHHBIX peaklui Ha MOH aMMOHHUA U docdaT-uoH U HU3y4yeHHE NMPU3HAKOB UX
IIPOTEKaHUs, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEIbIO
(BO3MOKHO HCIOJIb30BAHHUE BHJIEOMATEPHAIIOB); W3y4YCHHUE MoOJenen
KPUCTAUTMYECKUX pPEHmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aACOPOIMM PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM YIIEM W
YCTPOMCTBOM MPOTHBOTrasa; MOJyueHUE, COOMpaHUE, PACIO3HABAHME W H3YYCHHUE
CBOICTB YIJIEKHCIIOTO Ta3a; MPOBEIEHHWE KAaYeCTBEHHBIX PEaKIMil Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YUYEHUE NIPU3HAKOB UX IPOTEKAHUs; 03HAKOMIICHHE C MPOAYKIIMEHN
CUJIMKATHOM MPOMBILUIEHHOCTH; PELIEHUE SKCHEPUMEHTAIbHBIX 33Jad 10 TeMe
«BaxkHenme HeMeTaJUIbl U UX COEAUHEHUS»

MeTanibl U UX COSAMHEHUS

3.1

OO0mmass XapakTepUCTUKA XHMHUYECKHUX JJIEMEHTOB — METAJZIOB Ha OCHOBAaHUU HX
nostoxkenus B [lepuonnueckoit cucreme xumudeckux ieMeHToB .M. Menneneesa u
cTpoeHus: aromoB. CTpoeHue MeTamioB. Meramindeckas CBsI3b M MeTaJIMUECKast
KpUCTAJIIIMYECKasl peII€TKa. DIEKTPOXUMUUECKUN Psii HAllPsSLDKEHUH METallIoB

3.2

3.3

3.4

3.5

®uznyeckue M XHUMHUYECKHE CBOMcTBa MeTaiioB. OOmmMe crnocoObl MOTyYEHHS
MeTauioB. [loHSATHE O KOPpO3UM METANIOB, OCHOBHBIE CMOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBbITY
Y TIPOMBILIUIEHHOCTH

[I{emounble MeTauibl: IOJIOKEHUWE B Ilepuonnueckon CcHUCTEME XUMHUYECKHUX
anemeHToB [[.1I. MeHnneneeBa; CTpOCHHME HX aTOMOB; HAaXOXIEHUE B IPUPOJE.
duznyeckue W XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKcUIsl U
TUAPOKCUABI HATpUs U Kanud. [IprMeHeHne menoyHbIX METaJIIOB U UX COSIMHEHUN

[IlenoyHo3emMeNbHBIE METAUIBI MAarHUid M KaJbLUW: NOJIOKEHHE B llepumomgmueckoun
cucremMe xumuueckux dnemeHToB J[.M. MenneneeBa; crpoeHHe HX aTOMOB;
HaxOoXxJeHue B npupoje. OU3ndecKkue U XUMMUYECKUE CBOMCTBA MATrHHUS M KaJbIUA.
Baxneiime coequHeHns KaibIus (OKCHI, THAPOKCUI, coyin). KECTKOCTh BOABI U
CIocoObI €€ yCTpaHeHus

Amomunuii: nonoxenue B llepuoguyeckoit cucrteme xumuueckux siaemeHToB J[.U.
Menzeneesa; CTpOEHHUE aTOMa; HaxXOXAEHUE B IIpupoae. PU3nyecKue U XUMHUYECKHUE




CBOWCTBA aTIOMUHHSL. AM(OTEpHBIE CBOWCTBA OKCHU/A U THIPOKCHU/IA ATFOMUHUS

3.6

3.7

Kene3o: monoxenue B Ilepmommueckoil cucreme xumudeckux snemeHtoB JI.M.
MenieneeBa; CTpoeHUE aTOMa; HaXxOXJIeHUEe B npupojae. Puznueckue U XUMHUIECKUE
cBomcTBa xene3a. Oxcuapl, rugpokcusl u conu xenesa(ll) u sxeneza(lll), ux cocras,
CBOMCTBA U IIOJIyYEHUE

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C 0Opa3laMu METaJUIOB M CIUIABOB, MX
(U3NYECKUMU CBOWCTBAMH; M3yYCHUE PE3YJIHTaTOB KOPPO3UU METAIOB (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOACHCTBUS OKCUIA KATBIIHS
U HaTpus C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHAJTIOB); MCCIEIOBAHUE
CBOMCTB >KECTKOW BOJIbI; IpoOllecca TOPEHHs »Kejie3a B KHUCIOpoje (BO3MOXKHO
UCIIOJIb30BaHNE BUICOMATEPUAIIOB); MIPU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEaKIUil
Ha WOHBI (MarHus, Kaublus, aaroMuHus, 1uHka, xenesa(ll) u sxemeza(lll), meau(ll);
HaOJIFOICHUE U OMKMCAHKE MPOILIECCOB OKPAIIUBAHMS TUIAMCHH HOHAMH HATPHUS, KaJTUs
U Kanblus (BO3MOXKHO  HCIIOJIb30BaHUE  BHJICOMATEPUAIIOB);  HCCIICOBAHUE
aM(pOTEPHBIX CBOMCTB THUIPOKCHJA AJTIOMHHHUS M THUIPOKCHJIA IIMHKA; PEIICHHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaskHEeHIie MeTalTbl U UX COSMHCHUSD)

XuMus u OKpYyXKaromasa cpeaa

4.1

4.2

4.3

HoBsie maTepuansl u TexHonoruu. BenjectBa u Marepralibl B MOBCEAHEBHOM KU3HU
yeJoBeKa. XUMUS U 3J0pOBbe. be30macHoe UCIoIb30BaHNE BEUIECTB U XUMUYECKUX
peakiuii B 0biTy. [lepBast mOMOIIb TPU XUMUYECKUX 0XKOTaX M OTPaBICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XMMHUYECKOE 3arps3HEHUE OKpYKaroUleH
cpeast IIJIK. Ponp xumuM B pemIeHUM SKOJOTHYECKHX mpobdiem. [IpupogHbie
UCTOYHUKH YTJIEBOJOPONOB (yrojb, HPUPOAHBIN Tra3, He(PTh), NPOMYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH SKCIEPUMEHT: H3y4deHHe OoOpa3loB MaTepHalioB (CTEKJIO, CIUIABbI
METAaJUIOB, TOJUMEPHbIE MaTepHaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOr0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0uero oopazoBanus Ha ocHoe ®PI'OC

1

[IpencraBnenue:

11

O T1I03HAaBAEMOCTH SIBJIGHUH HPUPOJAbI, [OHUMAHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAyKH Kak o00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeld KyJabTypbl U INPAKTUYECKOU
JIESITEJIBHOCTH YEJIOBEKa B YCJIOBUAX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MeCTa XMMUU CPEIU IPYrUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX IIO3HAHHS, B TOM YHCJIE SKCICPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUUYECKHUX
peaKIyii; yMEHHE UCTIOIB30BaTh MOJIEIH IS OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHOHAIBEHON IESATCILHOCTH, CBSI3aHHBIX C XHUMHCH U
COBpPCMCHHBIMHA TEXHOJIOI'UAMU, OCHOBAaHHBIMH Ha JOCTUKXCHUAX
XUMHUYECKOU HAayKH, 4TO IIO3BOJIUT O6y‘~IaIOHII/IMCf{ paccMaTpuBaTh XUMHIO
Kak cdepy cBoed Oyaymiell mpodecCHOHATbHON ACSITEILHOCTH U CHENaTh
OCO3HAHHBIN BHIOOP XMMUHU KaK MPOGHIBHOTO MpEeaMeTa Ipu Hepexoie Ha
YPOBEHb CpeaiHero o01iero o0pa3oBaHUs

2.1

Branenne cucteMoil XMMHMYECKUX 3HAHUM U YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHUM, KOTOpasi BKJIFOYAET:

BAKHENIIME XUMUYECKHUE MTOHATHS: XUMUYECKUM AIIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE U CJIOKHOE BELIECTBO, OJHOPOAHAs Y HEOJHOpPOAHAs
CMECh, OTHOCHUTEIIbHBIE aTOMHAasi M MOJIEKYJIApHAs MAaccChl, KOJIHYECTBO
BElIECTBa, MOJb, MOJISIpHAash Macca, MOJSPHBIH OO0BEM, OKCHJ, KUCJIOTa,
OCHOBaHUE, COJb (CPEmHssI), XUMUYECKas PEaKIHs, PeaKI[Uuu COCIUHEHMUS,
peaKIMy Pa3joKEeHUs, PEAKIIMU 3aMEIIeHHUs, PeaKIud OOMEHa, TEIUIOBOM
s ekt peakiuu, 5K30- U IHIOTEPMUUECKHE PEAKINH, PacTBOpP, MaccoBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MAacCoBasl 0JIs U NPOLIEHTHAS
KOHIIEHTpallMsl BEUIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIIOMN
aToMa, aToOMHas oOpOWTamb, paguyc aromMa, BaJICHTHOCThb, CTEIEHb
OKHCJICHUSI, XUMHUYECKas CBS3b, SJIEKTPOOTPULATEIIBHOCTh, MOJISIpHAs |
HETOJIAPHAsT KOBAJEHTHAsl CBS3b, MOHHAS CBS3b, METAJUIMYECKAs CBSA3b,
KpUcTaJuTMdecKkass  pemeérka  (aTOMHas, HWOHHAsA,  METaUTHYecKas,
MOJICKYJIIpHAsi), WOH, KaTHOH, AaHHWOH, DJEKTPOJUT U HEDIJICKTPOJIHT,
ANEKTPOJIUTHYECKAsT ~ JUCCOIMAIUs,  peaKIMd  HOHHOTo  OOMEHa,
OKHCJIUTEINBHO-BOCCTAHOBUTEIBbHbIE peakuuu, OKHCIIUTEND "
BOCCTAHOBUTEIIb, OKUCIEHHE U BOCCTAHOBIICHUE, JJIEKTPOJIU3, XUMUUYECKOE




paBHOBecHe, 0OpaTUMbIe U HEOOpaTHMbIE PEAKIIUH, CKOPOCTh XUMUYECKON
peakuuu, katanuzatop, [1/IK, koppo3us meTaios, CrijiaBbl

2.2

2.3

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHMS  MAaccChl,
nepuoguueckuii 3akoH .M. MeHnaeneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOPUH XUMHUU: ATOMHO-MOJIEKYJISIpHAs Teopus, TEOpHsI
ANEKTPOJUTHUECKON JUCCOIHAITIT

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI‘/'IZ

3.1

YMEHME IMPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHUCIIE MUHEpAIbHbIE YAOOPEHHs, METAUIbl W CIUIABbI, MPOIYKTHI
nepepaboTKU NMPUPOAHBIX UCTOYHHUKOB YIJIEBOAOPOIOB (YIJis, IPUPOIHOIO
raza, HepTu) B OBITY, CEIBCKOM XO34HCTBE, Ha MPOU3BOJCTBE U MIOHUMAHUE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIMSAHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATh XUMUUECKHUE 3HAHUSI CO 3HAHUSMU JIPYTUX Y4€OHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMU HMCTOYHHKAMHM HH(OpMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(bOpMaI_[I/IIO O BCIICCTBAX, HX
MNpEBpAlICHUAX U MPAKTUYCCKOM IPUMCHCHUU U YMCHHUC HCIIOJIB30BATH eé
JJIA PCHICHUA y‘I66HO'HO3HaBaTeJ'II>HHX 3aJda4

Brnanenue ocHOBaMM MOHATUHHOIO ammapaTa M CHMBOJIMYECKOTO S3bIKa
XMUMUHU JUIS COCTaBJICHHS (OPMYJT HEOPraHMYECKUX BEIECTB, YpaBHEHUM
XMMUYECKUX peakiuil; ocHoBamu xumuuyeckoi HomeHknatypsl (IUPAC u
TPUBUAJIBHON )

YMeHne o0bsCHATD CBSI3b MOJI0KEHUs dieMenTa B [lepuoanueckoii cucreme
C YHCIOBBIMH XapPAaKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHUUYECKUX
DIIEMEHTOB (COCTaB W 3apsn  sjapa, oO0Ilee YHCIO BJIEKTPOHOB),
paclpeneseHueM DJIEKTPOHOB IO DHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLUs

[IpencraBienue 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AIIEMEHTOB  (paguyc aToMa, JJIEKTPOOTPUIATENILHOCTh), TPOCTBIX U
CJIO’KHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHTOB B [lepunonnueckoii cucreme (B
MajblX MEpPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aromMa

YMenue kinaccupuuupoBarh:

7.1
7.2

XHUMHUYCCKHUEC 3JICMCHTHI

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCAKIITNA




YMeHue onpeneirh:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHHUSI XUMHYECKUX JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep cpebl B BOJHBIX PAacTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIb
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTRA:
MPOCTHIX BEIIECTB (KUCIOPOMA, 030H, BOAOPOA, rpaduT, aiMas3, KPEeMHHH,
9.1 asort, ¢ocdop, cepa, XJ0p, HATPHUH, KATUHA, MarHUW, KaJbI[UH, aTIOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHCJIEC MX BOJHBIX PAcTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHJIBI WU THUIPOKCHUABI MeTayioB |—IIA
9.2 rpyn, amromunus, menu (1), muaka, sxenesa (11 u 111), okcuasr yraepona (Il
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, (QochopHas, yroiupHas,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHMS, NMPUMEHCHHE BEIIECTB B 3aBUCHUMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TPOTEKAHHS XUMHUYCCKHUX IMPEBpAIICHU B
Pa3IMYHBIX YCIOBUIX
10 YMeHue COCTaBIISITh MOJICKYJISIPHBIC M MOHHBIC YPaBHEHUS PEaKIUid, B TOM
qucJie.
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHYECKHUE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYyII)
) HEOPraHWYECKUX BEIIECTB
104 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BBIYUCISTE (MIPOBOUTE PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MACCOBYIO
' JIOJTFO XMMHYECKOTr'0 3JIEMEHTA B COSAMHECHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIUi U HaXOJUTh KOJIMYECTBO BEIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO IIO3HaHUs (HAOIIOJCHHE, H3MEpEHHe,
121 OKCIIEPUMEHT, MOJEIMPOBAaHUE) TMPH W3YYCHHUU BEIIECTB M XHUMHYECKUX
' SIBIICHUH; yMeHHEe cHOpMYIHpOBaTh MPOOJIEMYy W MPEIJIOKUTH IYyTH €€
peleHus
12.2 0e30macHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUUECKON MOCYION U

J1a00paTOpHBIM 000pyI0OBaHUEM




12.3

13

mpaBWJIaMyd OE30MacCHOTO OOpAaIeHUsI C BEIIECTBAMH, HCIIOJIB3yeMbIMH B
MOBCEIHEBHOM JKM3HU, MpaBUIaMH TOBEICHUS B LEISIX cOepexeHus
3M0pOBbS M OKpYXKalollel NpUpPOIHOM Cpelpl; MOHMMAaHHE Bpena
(omacHOCTH) BO3ACMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB,
CIocoO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/IEHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA HW OCYHICCTBICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3ydeHHE U ONMHCAaHHE (PU3MUYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHUE C
(GU3NYECKUMU M XMMHUYECKUMHU SIBICHUSMH;, OIBITHI, WIUTIOCTPUPYIOLIHE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKUil

U3YyYEHHE CIIOCOOOB pa3ziesieHus: cMeceit

13.3

MOJIYYCHHUEC KHCJIOpPOAda U HU3YUYCHUC €TI0 CBOﬁCTB; MOJIYUYCHHUEC BOAOpOOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHEC YIJICKHUCJIOIO ra3a U H3YUCHUC €TO
CBOﬁCTB; IMOJIYUYCHHNEC aMMHadKa U U3Yy4YCHUC CT'O CBOJMCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MaccoBOM  JoJied
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHHE HHIMKATOPOB (JJaKkMyca, METHIIOpaHka U ¢eHonadTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IIEI0YCH

HCCIICIOBAaHNE U OIMCAHHUE CBOMCTB HCOPTraHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHHUC BSaHMOHeﬁCTBHH KHCJIOT C MCETallllaMH, OKCHIAaAMHU
MCTAJLJIOB, PACTBOPHUMBIMHU H HCPACTBOPHUMBIMH OCHOBAHUSAMH, COJISIMH;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUC OAHOI'O MCTalla
ApyrumMm 13 pactBopa COJIM; HCCICAOBAHUC aM(bOTepHHX CBOMCTB
TUAPOKCUA0B aITFOMHUHUA 1 HUHKA

pCeIICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); ((3HeKTpOJ'II/ITI/I‘-ICCKa$I JAUCCOLIMAIIUA,
«Baxnelnyue HeMETaJUIbl U UX COCOUHCHUA, «Baxnelmue MeTamibsl U uxX
COCOAUHCHU S

XMMUYECKHE D3KCIIEPUMEHTHI, WJUTIOCTPUPYIOIINE TPU3HAKU IPOTEKAHHS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHbIE PEeaKlMU Ha MPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax MOHBI: XJOPHUI-, OpOMU-, HOAUN-, CyIbdat-, pocdat-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIPOKCHJ-MOHBI, KAaTHOHBI aMMOHUS,
MarHusi, Kajibllus, adloMUHUs, xenesza (2+) u »xeneza (3+), meau (2+),
ITUHKA

YMmenue:

141

NPEJCTaBIsATh  pe3yJabTaThl  dKCIIEpUMEHTa B (opme  BBHIBOJIOB,
JIOKa3aTeNnbCcTB, TIpagukoB MW TaOMMI] M  BBIABIATH SMIUPHUECKHE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBSA3M MEXAYy pealbHO HaOII01aeMbIMH XMMHUYECKHUMU
SBJIEHUSIMU U TIpOLIECCaMH, MPOUCXOASIIMMU B MaKpo- MU MHKPOMHDPE,
O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1
1.1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBHL. CHUMBOJIBI XHUMHYECKHUX J3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

Xumudaeckas (bOpMy.]'Ia. BanenTtHoCcTh aTOMOB XHMHUYECKHUX »3JjieMeHTOB. (CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA cocCTaBa BCIICCTB. OTHOCHTENLHAS aTOMHasa Mmacca.

OTHOCHUTENLHAS MOJICKYJIsIpHast Macca. MaccoBass 7071 XHMMHUYECKOTO DJIEMEHTA B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Moabs. Momnspaas wmacca. Monsipabiii  00EM  ra3oB.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BECIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChbl BECIICCTB. XuMHYecKHe YpaBHCHHA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMHUYCCKHUX 3JJICMCHTOB I[I/I
Menpaeneena. CTpOCHI/Ie aTOMOB

2.1

[lepnonnueckuit 3akoH. Ilepuogmyeckas cucremMa XMMHYECKUX diemeHToB J[.M.
Menpneneesa. Ilepuonbr u rpynnbl. PU3MYECKUMH CMBICI ITOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIbI SJIEMEHTA

2.2

2.3

Crpoenue atomoB. CocraB aToMHbIX saep. M3orombl. OnexTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XUMUUECKHUX A1eMeHTOB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHMM CBONCTB XHMHUYECKHX 3JEMEHTOB IEPBBIX TpPEX
NepuoaOB, Kajus, Kaiuplus (paauyca aToOMOB, 3JIEKTPOOTPHUIIATEIHHOCTH,
METAJUINIECKUX U HEMETAUTMYECKUX CBOWCTB) M UX COCIWHEHHH B COOTBETCTBHH C

IMOJIOKCHHUEM 3JIEMCHTOB B HepHOJIPI‘ICCKOfI CUCTEMC U CTPOCHUCM UX AaTOMOB

Crpoenue BemecTsa

3.1

Xumudeckass  cBs3b.  KoBasieHTHast — (moJjsipHasT W HEMOJISIpHAsl)  CBSI3b.
DIIEeKTPOOTPULIATETHLHOCTh XUMHUECKUX AJIeMeHTOB. MloHHast CBs3b. MeTaimnyeckas
CBSI3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOHHAsI, METaJJIN4ecKasi), 3aBUCUMOCTb
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMUYECKOH CBSA3H

Baxueiiiine NpEACTABUTCIIM HCOPraHUYCCKHUX  BCIICCTB. Hemerannel u ux
coequHEHMs. MeTajibl U X COeIUHEHUS

4.1

Knaccupukamuss W  HOMEHKIATypa HEOPTaHWYECKHX COCIWHEHHWHA: OKCHIOB
(conmeoOpasyromye: OCHOBHbBIE, KHUCIOTHBIE, aM(pOTEpHbIE) M HecoIeoOpas3yrolue;
OCHOBaHMH (LIENOYN U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOIEpKAIUe




1 OECKHCIIOPOIHBIE, OMTHOOCHOBHBIE I MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

duszndyeckue M XMMHYECKHE CBOMCTBA IIPOCThIX BEHICCTB-HEMCETAJLJIOB: BOJOPOJA,

42 XJIOpa, KHCIOPO/a, cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
®u3nyecKkue U XMMHYECKHE CBOKMCTBA MPOCTBIX BEUIECTB-METAJUIOB: JIUTHUS, HATPUS,
4.3 KaJlisg, MarHusg W KajdbUus, aJIOMHUHMS, Kele3a. OJIEKTPOXUMHYECKUH psij
HaIPSKEHUN METalJIOB
44 ®u3znyeckue M XUMHUYECKHE CBONCTBA BOJOPOIHBIX COEAUHEHMH HEMETaJIOB!
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, aMMHAKA
duznyeckue U XMMUYECKUE cBOICTBa okcuaoB HemetawuioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(lV). Ilomyuenue okcumoB
HEMETAJIJIOB
46 Xumnueckue cpoiictBa okcunoB: metawioB |A-IIIA tpynn, nwmaka, memu(ll) u
xenesa(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XVWMHUYECKUE CBOWCTBA OCHOBAaHMA W aM(OTEPHBIX THIPOKCHIOB (HA IpUMeEpe
4.7 TUAPOKCUIOB allFOMUHUSA, kKele3a, HuHKa). [lomydeHne ocHOBaHUM U aM(OTEpHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMICTBAa KHCJIOT: XJIOPOBOJOPOJHOHM, CEpOBOIOPOAHOM,
48 CEPHUCTOM, CepHOH, a30THOH, ¢ochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM Kucinor. [lomyueHue
KHUCJIOT
4.9 OO0mme xuMHYeCcKre CBOMCTBA cpenHux conet. [lomyuenue coneit
4.10 [Tonmyuenue, cobupaHue, pacro3HaBaHHWE BOJOPOJAA, KHUCIOPOJa, AaMMHaKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [lonyuyenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' CIOCOOBI TOJTYYEHUS] METAJUIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccupukanus XUMHUECKHX peakuuMid MO pPa3IMYHbIM IpU3HAKaM: MO YUCITY U
5.1 COCTaBY yYaCTBYIOIIMX B PEAKIMH BEIIECTB, I10 TEIUIOBOMY 3(PPEKTy, 10 N3MEHEHUIO
CTENEeHEeH OKUCIEHHS] XUMHUUECKHX JIEMEHTOB
59 TennoBoil »pPeKT XMMHUYECKOH peaklHuH, TEPMOXHMHUYECKUE YpaBHEHMs. DK30- U
' 9HJOTEPMHUUYECKUE PEAKIIMH. TEPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIBHBIE  peakunu. OKUCIUTENM U BOCCTAHOBUTEIU.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUS. ONEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUN
54 Teopust 3NIEKTPOIUTHUYECKON aucconuanuu. KaTHOHBI, aHUOHBL. JJEKTPOJIUTHI W
' HEINeKTPOoJUThI. CUIIbHBIC U c1a0bie JIeKTPOIUThI. CTENEHb UCCOIHAITIHI
55 Peakiiuu nonHoro ooMeHa. Y ciaoBuUs MPOTEKaHUs peakiii HOHHOTO 0OMeHa, MOJIHbIE
' U COKpalI€HHbIE HOHHBIE YPaBHEHHUS peaKIuil
6 XUMHS U OKpY>Karollas cpenia
6.1 BemectBa w  marepuansl B MOBCEJHEBHOM JKW3HM 4eloBeKa. be3zomacHoe




UCIIOJIb30BaHUE BEIECTB U XUMHUYECKUX peakiuid B ynabdoparopuu u ObITy. IlepBas
MIOMOILB ITPY XMMUYECKUX 0XKOTaX U OTPABICHUAX

XVUMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpelpl (KUCIOTHBIE O, 3arpsi3HEHHE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpauus —BemectB  (IIJK). Ponp xumum B pelieHun
IKOJIOTHYECKUX TIPOoOIeM. Y CHIIeHHE MapHUKOBOTO A dekTa, paspyiieHue 030HOBOTO
cros
[Ipumenenue cepsl, a3ota, dpochopa, yraepoaa, KpeMHUS U UX COCIUHEHHUN B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM XOo3siiicTBe. [IprMeHeHHe MeTanioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coeauHeHuil. [loHsATHE O KOPPO3UM METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
KOppO3Uu

6.4 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOITYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COCIMHEHHSIX

6.5 yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOIl, TJUIEPUH, YKCYCHAsl KHCIIOTA).

' [TonsiTe 0 OGMONOTMYECKN BAKHBIX BEIIECTBAX: JKHUpaX, OeNKax, yrieBoJax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérer:

7.1 1o (opMyIaM XUMHYECKHX COSIMHEHHUH

7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3 10 XUMAYECKHM yPaBHEHUSAM
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