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HOACHUTEJIbHASA 3AIIMCKA

[IporpamMma 1Mo XMMHM OCHOBHOIO 0OIIEro o0pa3oBaHusi (yriyOJIEHHBIH
YPOBEHB) COCTaBJICHa HA OCHOBE TPEOOBAaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbLHOM MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUsI, TPEACTABICHHBIX
B ®I'OC OOO, ¢ yuerom (eaepanbHOI padoueil MporpaMMbl BOCITUTAHUSA.

[lporpamma 1o XumMuu pazpaboTaHa C IEIbI0 OKa3aHUS METOIUYECKOU
MIOMOIIM YYUTEIIO B CO3JaHUU Paboveii MpoTpaMMBI 110 y4eOHOMY MPEIMETY.

[IporpaMmma 1o xuMuM Ja€T TMPEACTABICHHE O IESIX, OOIEH CTpaTeruu
oOydyeHMsi, BOCIUTAHHA W Pa3BUTUA OOyYalOIIMXCA CPEICTBAMHU Y4eOHOTO
npeaMeTa, OnpeIessieT 00s3aTelIbHOE MPEIMETHOE COIEPKAHNE, €TO CTPYKTYPY IO
pasmenaMm M TeMaM, paclpeneleHue 10  KjIaccaM, PEKOMEHIYEMYIO
MOCJICIOBATENIHbHOCT,  M3YYEHHsSI XHUMHHA C  yY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKH Y4eOHOTO  TpoOIlecca, BO3PACTHBIX
ocoOeHHOCTEH oOydarommxcs. B mporpaMmMe 10 XHMHH — YIHUTHIBAIOTCS
BO3MOJKHOCTH Y4E€OHOTO TIpeaMeTa B pealu3aluy TpeOOBaHWN K IUIAHHPYEMbBIM
JMYHOCTHBIM, METANpPEIMETHBIM M TIPEAMETHBIM pe3ylibTaTaM OOy4YeHUS U B
dbopMUPOBaHNKM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHON  JESTEIHHOCTH
00y4aroIIerocs mo 0CBOCHUIO YIeOHOTO COICPKAHUS.

N3yuyenne XuMUM HAa  ypOBHE OCHOBHOIO OOMIETO  0Opa30oBaHUSA
OPHUEHTHUPOBAHO Ha OOIEKYIbTYPHYIO TOATOTOBKY, HEOOXOIUMYIO JIJIsl BRIPAOOTKH
MUPOBO33PEHYECKUX OPUEHTHPOB, PA3BUTHS MHTEJIEKTYAIbHBIX CIIOCOOHOCTEH U
WHTEPECOB OOyJaromMXxcsi, Ha TMPOJIOJDKEHHE OOydeHHs Ha YPOBHE CPEIHETO
o011ero oOpa3zoBaHusI.

3HaHWEe XUMHH CJIY)KUT OCHOBOW i1 (DOpMHUPOBAHUS MHUPOBO33PEHUS
oOydaromerocsi, €ro MpeACTaBICHU O MaTepUAIbHOM EIMHCTBE MHUPA, BAXKHYIO
poJib UrparoT GopMUpyemMble XUMHUEH MPeICTaBICHNUS O TPEBPAILCHUAX YHEPTUU U
BEIIECTB B IMPHUPOJE, O MYyTAX pEHICHUs TIJOOAIbHBIX NPOOJIEeM YCTONYHUBOTO
pPa3BUTHS 4YEIOBEYECTBA — CBHIPHEBOM, JHEPreTHUUECKOM, NPOJOBOJIBCTBEHHOMN
npo06JieM, poOIJIEMBbI SKOJIOTUYECKOM 0€30TacHOCTH, TPOOJIeM 3ApaBOOXpaHEHUS.

N3yyeHnue xumuu:

CIOCOOCTBYET — peanu3ali  BO3MOXKHOCTEH Ul  CaMOpa3BUTHA |
dopmupoBaHUsT  KyJIbTYphl ~ JIMYHOCTH  OOydYamIIMXCA, HMX OO0med u
(GYHKIIMOHATIHHOM I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHUPOBAHHME MBINUICHUSI M TBOPYECKHX CIIOCOOHOCTEH
OoOy4Jarolmxcsi, HaBBIKOB HMX CaMOCTOSTEIbHOM Yy4eOHOW J1eATEIbHOCTH,
IKCIIEPUMEHTATIbHBIX W HCCIEAOBATENILCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM )KU3HU, TaK U B MPOHECCUOHATILHOM eI TETbHOCTH;



3HAKOMHUT CO CHCHU(PUKON HAYYHOTO MBINUICHHUS, 3aKJIAJAbIBACT OCHOBBI
MPENCTaBICHUN O €AUHCTBE MIPHUPOJIBI M YETIOBEKA, SBIISICTCS KIIFOYEBBIM 3TArioM B
dbopMUPOBAHUH €CTECTBEHHO -HAYYHOW TPAaMOTHOCTH 00 yUatoIIuXCs;

CIocoOcTByeT (HOPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO -
HAYYHBIM 3HAHUSAM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIQJ B IKOJIOTHIECKOE
oOpa3oBaHue OOy4arOMIUXCSl.

JlanHple HampaBiieHUST B OOYYEHUM XUMHUHU OOECTICUMBAIOTCS CIEIUBUKON
CONIEpXaHMs TIPEAMEeTa, KOTOPBIM SIBISICTCS TMEAaroTMIecKd aaanTHpPOBAHHBIM
OTpaXEHHUEM OTIPE/ICTICHHOTO 3Tara pa3BUTHUS XUMHUH.

VYrayOGaéHHBIN KypCc XMMHU OCHOBHOTO OOIIET0 0Opa3oBaHUsl OPUEHTHPOBAH
Ha OCBOGHHUE O0YJYaIOIIMMHUCS CHUCTEMbI TIEPBOHAYATIBHBIX TIOHATUNA XUMHUH, OCHOB
HEOPTaHMYECKOW XHMMHH, OCHOBOIOJAraloIIUX MPEJACTABICHUN OO0IIeH XUMHUM U
OTJIETHHBIX 3HAYMMBIX TIOHSITHH OPTaHUYECKON XUMUH.

CtpykTypa colepikaHusl MPOrpaMMbl MO XUMUU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO Toaxoja K e m3zydeHuro. ConeprkaHue CKIAJbIBACTCS U3 CHUCTEMBI
MOHATUI 0 XUMHYIECKOM 3JIEMEHTE U BEIIECTBE U CHCTEMBI MOHATUNA O XUMUIECKOM
peakiiuu. O6e ATH CUCTEMBl OPTAHMW30BAHBI 10 TMPHWHIIMITY TOCJCIO0BATEIHLHOTO
pa3BUTHS 3HAHUK HA OCHOBE TEOPETUYCCKUX MPEACTABICHNI pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPHH KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

ITepnoguueckoro 3axkona /.M. MenzaeneeBa kak 0CHOBHOTIO 3aKOHA XUMHUU;

YUEHHUS O CTPOSHUH aTOMa M XUMUYIECKOU CBSI3H;

npeACcTaBiIeHUH 00 IEKTPOJMTUYECKOM TUCCOIUAIIMY BEIIECTB B paCTBOPAX;

0 XHMHYECKOH KHHETHKE U TEPMOIUHAMUKE.

B OCHOBY TeopeTHYecKMX 3HAHWU TOJIOKEHBI SMITMPHICCKU ITOTyYICHHBIS
daxTel. TeopeTnyeckue 3HaHUS Pa3BUBAIOTCS TIOCJICAOBATEIILHO OT OTHOT'O YPOBHS
K JpYyroMy # O0eCHEeYMBAIOT OOYYarONMMCS BO3MOYKHOCTh OOBICHATH U
IIPOTHO3UPOBATh CBOWCTBA, CTPOCHHWE M OOJIACTH MPAKTHYECKOTO TNPHUMEHEHUS
M3y9acMbIX BEIICCTB.

OcBoeHue  conepKaHWs  IPOrpaMMBl M0 XHMHH  IPOHWCXOAUT  C
UCIIOJb30BaHUEM 3HAaHWUH W3 paHee M3YYCHHBIX Y4EOHBIX TPEIMETOB:
OKpYXXaroImii Mup, Ouosorus, (Ppr3uka, mMaTremMaTwika, reorpadusi, TEXHOJOTHS,
UCTOPHUS.

[Iporpamma ocHOBHOrO 0OIIero oOpa3oBaHUs TO XUMHH (YTiyOnE€HHBIN
YPOBCHb) OpHEHTHpPOBAaHA Ha COXpaHEHHUE (YHIAMCHTAIHPHOTO  XapakTepa
oOpazoBanus, cre@uku ydeOHOTO TMpenMera W O00ecledeHre YCIEIIHOTO
oOydeHHs Ha CJEIYIOMEM YpOoBHE oOpa3oBaHus. B mporpamMMe 1o XWMHH
peann3yeTcs pa3BUBAIOIIAs U MPAKTHYECKash HAMPaBJICHHOCTh OOYyYEHUS XUMHH,
muddepenmans  oOydeHHs, BKIOUarom@s — OpoWIbHYI0  MOATOTOBKY



oOydJaronmxcsi M TMOCJEIYIOUIEe CaMOOIPENEICHUEe B BbIOOpPE HAlpaBJICHUS
oOydeHwst B TpoUIbHBIX KJIACCaX.

YrayOonéHHoe uW3ydeHuWe XMMHUU ~ CIOCOOCTBYET peaiu3alu  3ajad
poQecCUOHANBHOM OpUEHTALMHU 1 HAIIPABJICHO Ha MPEI0CTABICHUE BO3MOKHOCTHU
KOKJA0MY OOYy4YaloIIEMYyCsl MPOSBUTh CBOM HWHTEIUIEKTYyaJIbHbBIE M TBOPUYECKHUE
CIIOCOOHOCTH TPpU  M3Y4EHHHM Y4EOHOro mpeaMeTa, HeoOXoAuMble IS
NpOJI0JDKEHHs 00pa30oBaHUA U AalIbHEHINEH TPYI0BOM ACSITEIbHOCTH.

[lporpamma mo xumuu (YriyOn€HHBIA ypOBEHb) MpeIHA3HAYEHA JIJIs
UCIIOJIb30BaHUA B 00paz0BaTeNbHBIX OPraHU3AlMAX, PEATU3YIOUMX MPOTPAMMBI
nuddepeHpoBanHOro (YriyoaéHHOTO, TPO(UIBHOTO) W3YYECHUS OTIEIbHBIX
y4€OHBIX IPEIMETOB HA YPOBHE OCHOBHOTO OOILIEr0 00pa3zoBaHUsl.

OOpa3oBarenbHble PYHKIMM XUMUHM, W3y4aeMOM Ha YIiIyOJEHHOM YpPOBHE,
peam3yroTcs B mpouecce (GOpMHPOBAHUS 3HAHUN OCHOB XMMHMUYECKOW HAayKH Kak
00JIaCTH COBPEMEHHOIO E€CTECTBO3HAHMs, 00JACTH MPAKTHUYECKOU AESITeNTbHOCTH
YeJIOBEKa U OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJbTYphl. 3agada y4yeOHOIro
peaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaXKHEHUIINX
(axKTOB, MOHATUM, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUN, TOCTYIHBIX 0000IIEHUI
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HayKd, B MPUOOLICHWH K HAyYHBIM
METOJIaM TMO3HaHUSl TMPU W3YYEHMHM BEIIECTB W XMMHYECKUX PpEaKLUH,
(GOopMUPOBaHUM M PA3BUTUHU MMO3HABATENILHBIX YMEHHUI U CHIOCOOOB AESITENLHOCTH
U UX NPUMEHEHWH B Y4eOHO-TIO3HABATEIbHOW M y4eOHO-MCCIEN0BATENbCKON
JESTEIbHOCTH, OCBOCHMHU MpaBui O€30MacHOro oOpallleHHs C BEUIECTBAMHU B
MOBCEIHEBHOM KU3HU.

Lenu n3ydeHust XMMUM OTPaKarOT HAPABJIEHHOCTh OOY4EHUS HA pa3BUTHE U
caMOpPa3BUTHE IUYHOCTHU, GOPMUPOBAHUE €€ UHTEIUIEKTA U OOILIEH KyJIbTYpHI.

N3ydeHre XMMHUK HAIIPABJICHO HA IOCTHKEHHUE CICAYIOIIMX LEIIei:

dbopMHUpOBaHUE HWHTEIUICKTYaIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHMI0, COTPYAHMYECTBY, CAMOCTOSATEIHLHOMY IMPHUHSATHIO PELICHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

dbopMupOBaHHE  CHUCTEMbl XMMHUYECKUX 3HAaHMM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JJIi MOHUMAHHSI XUMHUYECKOU
CTOPOHBI SIBJICHUH OKPYKAIOIIEr0 MUPa, OCBOCHHE A3bIKa HAYKU;

npuoOIeHne OOyJalmuxcsi K CaMOCTOSITeIbHOW TO3HABATEIbHOW W
UCCIICIOBATEIIbCKOM  JIEATENbHOCTH, K  HAy4HbIM  METOAaM  TO3HaHWS,
dbopmMupoBaHUE MOTHBALIMU U Pa3BUTHE CTIOCOOHOCTEN K U3YUEHHUIO XUMUM;

dbopmupoBaHre  00mIeH  (YHKIIMOHATBHOM M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSACHATP U OLICHUBATh SIBJICHUS
OKPY>KaIOIIer0 MHpA, WCTIONB3YyS 3HAHWUS M OMBIT, MOJy4YEHHbIE MPHU H3YYCHHUH



XUMUHM, TPUMEHATh HMX MPU PEIICHHH NpoOJeM B TIOBCEIHEBHOW >KM3HU U
TPYAOBOU NEATENBHOCTH;

pa3BuTHE Yy OOY4JalOUMXCS HMHTEpeca K IBYYCHHI0O XUMHUU U cdepam
NESATEIIbHOCTH, CBA3aHHBIM C XWUMHEH, MOTHBAlUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOILIETO MPOQUIIS ¥ HAPABICHHOCTH AaJbHENUIIEro 00y4eHus;

OCO3HAHME IIEHHOCTH XUMUYECKUX 3HAHWM B JKM3HM UYEJIOBEKA, NOBBILLIECHHUE
YPOBHS JKOJIOTMUECKOM KYJIbTYpbl, HENPUATHE ACUCTBHW, NPHUHOCSIIMX BpEL
OKPYXaIOIIEH CPEIE U 3J0POBBIO JIFO/IEH;

nproOpeTeHre 00yJaroIMMUCS OTbITa CAMOTIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHLIMH ), HEOOXOAUMBIX ISl pa3JIMYHbIX BUIOB 1€ TEIbHOCTH.

Ha yrioy6nénnoe nzyuyenue yueOHOro npeamera « Xumus»» orsogutcs no 102
yacoB B 8 u 9 kiaccax (3 yaca B Hezenmo), Bcero 204 yaca 3a iBa rojia 00y4eHusl.



COJAEP>KAHUE ObYYEHUA
8 KUIACC

IlepBoHaYa/IbHbIE XUMHYECKUE TOHATUSA

XuMusi — BaKHasi 00J1aCTh €CTECTBO3HAHUSI U MPAKTUYECKOU JEATEIHbHOCTH
yenoBeka. [Ipenmer xumun. Ponb xumun B Ku3HHU 4yenoBeka. Kparkue cBeneHus
00 MCTOPUM BO3HWKHOBEHMSI U PA3BUTUS XUMUU. XUMUS B CUCTeME HayK. Tena u
BemecTBa. DU3NUECKHME U XUMHUYECKHME CBOWMCTBA BEIIECTB. ATpErarHbie
CoCcTOosiHMSL BemecTB. [loHATHE O TEOPETUYECKHMX M SMIMPUYECKAX METOAaX
MO3HAHMSI B E€CTECTBEHHBIX Haykax. [IpeincTaBieHusi 0 HaydHOM IO3HAHUU Ha
AMITMPUYECKOM YPOBHE: HA0JIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICJIMPOBAHUE,
BbluMclicHHE. [IpencTaBneHns 0 HaydHOM MO3HAHWM HA TEOPETHUYECKOM YPOBHE:
Hay4YHble (PaKThI, MPOOJIEMa, TUIOTE3a, TEOPHUS, 3AKOH.

31k xumun. cTOUHUKY XUMUUYECKOU HUHPOpMAITUH.

[lonstne o mMerogax paboOThl C XUMHUECKMMU BellecTBamMu. OO0Opy0BaHUE
IKOJIbHOM xuMuueckoi mnabopatopuu. [IpaBunma Oe3omacHoro ooparieHus ¢
BEIIECTBAMHU U JIAOOPATOPHBIM 000PYAOBAHUEM.

Uucteie BemecTBa U cmecH. lIpupoaHeie cmecu: BO3AyX, NPUPOJHBIN a3,
He(Th, IPUPOHBIE BOJIbI, TOPHBIE MOPOJIbI U MUHEPATHI. [IoHATHE O TOMOTEHHBIX
U TeTepOTEeHHBIX cMecsX. CriocoObl pazaeneHus cMeceid. O4ncTKa BEUIECTB.

BemectBa M XMMHUYECKME pPEAKIMU. ATOMbI U MOJIEKYJbl. XUMHUYECKHUE
sneMeHThl. CHUMBOJIBI XUMHUYECKUX 3JEMEHTOB. [IpocThie M CIIOXKHBIE BEIIECTBA.
Merammel ¥ HeMmeTraulbl. BemiecTBa MOJEKYJISIPHOTO M HEMOJIEKYJIIPHOTO
CTPOEHHUS.

Xumnueckas ¢opmyrna. BajleHTHOCT, aTOMOB XHMHYECKHX DJECMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BewIeCTB. OnpeeneHrne BAIEHTHOCTU 3JIEMEHTOB 10
dbopmynam OWMHApHBIX COEIMHEHUN U cocTaBlieHHEe (GopMyll OUHAPHBIX
COCIMHEHHM M0 BaJCHTHOCTH 3JIeMEHTOB. (OTHOCUTENbHAs aroMHas Macca.
OTHOCUTENBbHAsT MOJIEKYJISIpHAst Macca. MaccoBast 10J1sl XUMHUYECKOTO 3JIEMEHTA B
coenuHennn. Haxoxxnenue npocTeifieii opmysbl BelecTBa MO0 MacCOBBIM JIOJISIM
AJIIEMEHTOB.

KomuuecTBo BemectBa. Mosb. MossipHas Macca. B3auMOCBSI3b KOJTMUECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IWHHI] BemecTBa. Pacuersl mo dopMyiam
XUMHUYECKUX COEAUHEHUH. MoJiipHas Macca CMECH BElEeCcTB. MosbHAs J0JIs
XUMUYECKOr0 JJeMEHTa B coeaumHeHuH. HaxokmeHue mpocteield (popMylisl
BEILIECTBA 110 MOJIbHBIM J1OJISIM 3JIEMEHTOB.

OU3NYECKUE U XUMUUECKUE SIBJICHUSA. XUMUYECKasl peaklusi U €€ MpU3HAKHU.
VYcoBUs MPOTEKaHUsI XUMUYECKUX PEaKIMil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
ATtomHO-MoOJeKysipHass Teopus. JKmsHb u aedartenbHOocTh M.B. JlomoHOcOBa.



XuMu4ecKue ypaBHEHUs. THUIBI XUMHUYECKUX PEAKLIUN (COCANHEHNUS, PA3JI0OKEHHUS,
3amenieHus, ooMeHa). Pacuersl o XUMHUYECKUM YpaBHEHUSIM.

DKCIEPUMEHTAIbHOE M3YYEHUE BEIUECTB M  SBJICHHA. 3HAKOMCTBO C
XUMUYECKON TMOCYyNoW, ¢ mpaBwiamMu pabOThl B JabopaTopud M IMpUEMaMU
oOpaiieHuss ¢ JaboparopHeIM 00OpymoBaHHEeM. M3ydeHue u©  oOmHCaHHE
(U3NUECKUX CBOWCTB OOpa3llOB HEOPTaHMYECKUX BEUIECTB — METAUVIOB U
HemetauioB. HaOmonenue ¢usnyeckux (MIaBieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYNKE, KUINEHHE W KOHJEHCAIMs BOAbI) U XUMHUYECKUX
(ropeHue cBeuHd, MPOKAIMBAHUE MEIHOM NMPOBOJIOKH, B3aUMOJECHCTBUE COJbI WM
MeJa C COJISIHOM KHUCIIOTOM) sBieHMA. O3HaKOMJIEHME C OOpa3laMy BEIIECTB
koauuectBOM 1 monb. HaOmropgenne M omucaHue NPHU3HAKOB MNPOTEKAHUS
XUMHYECKUX peakuuil (pa3joKEeHUE caxapa, B3auMOJEUCTBUE CEPHOM KUCIOTHI C
XJIOPUAOM Oapus, TMOJIydeHHE U pazjioxkeHue rujapokcunaa menu (ll) mpu
HarpeBaHuu, B3auMOJIeUCTBUE Kene3a ¢ pacTBopoM coyim menu (ll). M3ydenue
CIIOCOOOB  pazfeneHusi cMeced (C  MOMOIIBIO MarHuTa, (QUIBTPOBAHMUE,
BbIIIApUBAHUE, TUCTUILILM, XpoMarorpadusi), NpOBEACHUE OUUCTKH MOBapEHHOM
conu. HabmoneHrue u onucaHue ONbITOB, WUIFOCTPUPYIOIIMX 3aKOH COXPaHEHUs
MacChl.

Ba:xHeililme npeacTaBUTe/ M HEOPraHMYECKNX BeleCTB

[IpencraBnenuss o razax. Bo3nyx — cmech razoB. CoctaB Bo3nyxa. 3akoOH
ABoragpo. Mousipaeiii  00bEM  TazoB. OTHOCUTENbHAs IJIOTHOCTH T'a30B.
OmnpeneneHre OTHOCUTENbHON MOJIEKYJISIPHOM MAcChl ra3000pa3HOro BELIECTBA T10
U3BECTHOM OTHOCHUTENbHOM IUIOTHOCTH. OOBEMHBIE OTHOUIEHHS Ta30B IpPHU
XUMHYECKUX PEaKIMSIX.

Kucnopon — snemeHT u mpoctoe BemecTBo. HaxoxneHue kuciopona B
npupoje, Gpu3nieckue U XMMHUYECKHUE CBOMCTBA (PEaKIMU TOPEHUS U OKUCIICHHUS).
[Ipouecchl okucieHuss B kuBod mpupone. Okcunbl. Ilpumenenue Kuciopoza.
Cnoco0bl TIOJTydeHHUs KUCIIOpOa B JTa00OpaTopuu U MPOMBITUIEHHOCTH. [loHsTHE O
katamu3arope. KpyroBopor kwuciopoga B mpupojae. O30H — auIOTpOIHAs
Monudukaius kuciopoga. (O30HOBBIM CJIOW, €ro 3HA4YCHHWE [IJI1 IKUBBIX
opranu3moB. Pa3pyiiienre 030HOBOIO CJOS.

TermoBoil 3¢hdekT XuMUYECKOW peakIH, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- U 3HAOTEPMHUUECKUE peakiuu. Tormmso. Vcronbs3oBaHue yrisi 1 MeTaHa B
Ka4ecTBE TOIUIMBA. 3arpsisHeHue Bo3ayxa. [lonsitue o mapuukoBom sdekre.

Bogopon — amemeHT u mpoctoe BemiecTBO. Haxoxmenue Bomopoma B
npupojse, QU3INUECKUE W XUMHUYECKHE CBOMCTBA, MNPUMEHEHHE, CIOCOOBI
nosydeHus. [lonatre o kuciotax u coyisix. VMcrnosib30BaHue BOIOPOIA B KAUECTBE
TOTUIMBA.



Bona. ®usnueckue cBoiicTBa BOoAbl. Boma kak pactBopuTens. PacTBOPSL.
HacplmieHHBIE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
@®akTOphl, BIUSIONIME HA PACTBOPUMOCTb TBEPABIX U Ta3000pa3HbIX BEILECTB.
CnocoObl BbIpaXKEHUSI KOHLIEHTPALIMK PacTBOPOB: MAaccoBasi J0JIsl PaCTBOPEHHOTO
BEIIECTBA, MOJIAPHAs KOHLEHTpanus. Poyib pacTBOpOB B NIPUPOAE U B KH3HU
YEJI0BEKa.

Xumnueckne cBoicTBa Boabl. [lonsitue 00 ocHoBanusix. llomsitTue 006
uHAMKaropax. KpyroBopor BoAabl B Ipupone. 3arpsi3HEHHE IPUPOIHBIX BOJ.
OxpaHa ¥ 0YUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranmieckux coeauHenuit. Oxcunpl. Knaccudukanms
OKCHIOB:  coJicoOpa3zyroiiue  (OCHOBHBbIE,  KHUCJIOTHbIE, aM(OTEpHbIE) U
HecosieoOpasyronme. MexayHapogHash HOMEHKJIaTypa OKCHIOB. TpHUBUAIbHbBIE
Ha3BaHMs OKCUIOB. PU3NYECKUE U XapaKTEPHbIE XMMHUECKUE CBOWCTBA OKCHUIOB
(B3aMMOMIECTBUE C BOJIOM, C KUCJIOTAMU U OCHOBAHUSIMU, C JPYTUMU OKCUIAMHU).
[lonyyenne OKCUI0B.

[loHsATHE O TUOAPOKCUIAX — OCHOBAHUAX M KUCIIOPOJACOAEPKAIMX KUCIIOTaX.
Kucnorsl. Knaccudukanusa kucinoT. MexayHaponaHas HOMEHKIATypa H
TPUBHAIIbHBIE HA3BaHMsI KHUCJIOT. PHU3MUECKHE M XHUMHYECKHUE CBOMCTBA KHCIIOT
(B3aMMOZIEHICTBUE C METAIUIAMHU, C OKCUJIAaMH METAIUIOB, OCHOBAHUSIMU U COJISIMHU).
Psan axktuBHoctn merauioB H.H. bekeroBa. Ilomyduenue kucnor. Kuciotel B
IPUPOJE, IPUMEHEHNE BAXKHEUIIINX KUCIIOT.

OcnoBanus. Knaccudukaiss OCHOBAaHMM: ILEJOYM M HEPACTBOPUMBIE
OCHOBaHMA. MexyHapoaHasi HOMEHKIIaTypa OCHOBAaHUW. TpUBHAIIbHBIE HA3BaHUs
ocHoBanui. Illemoun, ux cBoWcTBa (B3aMMOJICUCTBUE C KHUCJIOTHBIMH OKCHUIAMH,
KHACJIOTAMH U COJISIMH) U CIOCOOBI MoJTydyeHus. HepacTBopuMbie OCHOBaHUS, UX
CBOICTBA (B3aUMOJICHCTBUE C KUCTOTAMH) U CTIOCOOBI MOTydeHusi. AMPOTEPHOCTS.
[lonstne 06 amM@oTepHbIX THAPOKCHIAX (HAa MpPUMEPE THAPOKCUIOB IUHKA U
ATOMUHUSA ): XUMUYECKHE CBOMCTBA (B3aMMOJIEUCTBUE C KUCJIOTaMU U IIEI0YaMu)
Y TIOJTyYEHUE.

Comu  (cpenHue, KuCHblEe, OCHOBHBbIE, JBOIHBIE). MexayHapoaHas
HOMEHKJIATypa coJieh. TpuBuUalbHbIE Ha3BaHus coJjied. Dusnmdyeckue u
XapaKTEpHbIE XUMUYECKUE CBOMCTBA Ha mpuMepe cpeaHux coneil. llomydenue
COJIEN.

['eneTnueckast CBSI3b MEXKY KJIACCAMHU HEOPTaHUYECKUX COCTMHEHUN .

DKCNEPUMEHTAITLHOE U3yUYEHUE BEIIECTB U SIBJIICHUN:

KOJIMYECTBEHHOE OMPEEICHUE COIEPKAHNS KUCIIOPO/Ia B BO3AYXE;

noJryyeHue, coOupaHue, pacio3HaBaHUE U U3y4EeHUE CBOMCTB KUCIIOPO/a;

HAOJIIO/IEHUE B3aMMOJCHCTBUS BEUIECTB C KHUCJIOPOAOM U  YCIOBUH
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HaKOMJIEHHE C 00pa3liaMi OKCUIOB U OTIICAHUE UX CBOMCTB;

MOJIyYE€HHE, COOMpaHHe, pPACMO3HABAaHUE W U3YYEHUE CBOMCTB BOIOPOJA
(ropenue);

B3aMMO/IeiicTBUE Bo1opoa ¢ okcumpom meau (11);

UCCIICIOBAHUE OCOOCHHOCTEH pacTBOPEHUs BELIECTB C  Pa3JIM4HOMN
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHON MACCOBOM JOJIEM paCTBOPEHHOIO
BEILECTBA,;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEICHHOM MOJSIPHOW KOHUEHTpaluen
PacTBOPEHHOTO BELIECTBA,;

B3aUMO/ICHCTBUE BOAbI C METAUIAMH (HATPUEM U KAJIbLIEM);

ONPEAEIICHUE PACTBOPOB KUCJIOT U IIENOYEH C MOMOIIBIO HHANKATOPOB;

UCClieIoBaHUE 00Pa3110B HEOPraHUY €CKUX BELIECTB PAa3JIMYHBIX KJIACCOB;

u3ydyeHue B3aumoercTeus okcuaa meau (ll) ¢ pacteopom cepHOM KUCIOTHI,
KHCJIOT C METAJUIAMH, PEAKLMI HEUTPATTM3ALINH;

[IOJIyYE€HUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO MeETalia
JPYTUM U3 PaCTBOPA COJIN;

B3aMMOJIEUCTBUE TUAPOKCHUIA IUHKA C PACTBOPAMHU KUCJIOT U LIEJIOYEH;

pELICHHE DJKCHEPUMEHTAIBHBIX 3a7ady 1o Teme «OCHOBHBIE KIIACCHI
HEOPTaHUYECKHUX COCAUHEHUI .

Hepuoanyeckuit 3axkoH u llepuoamyeckas cucreMa XUMHYECKHUX
i1eMmenToB . U. MennaejieeBa

Ctpoenne atoMoB. XuMu4eckas CBs3b. OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIE
peaKIuu.

[lepBbie MOMBITKK KIACCUPUKAIUU XUMHUYECKUX 3ieMeHTOB. [lonatue o
rpymnmnax (CeMeMcTBax) CXOJHBIX AJIEMEHTOB: IIEJIOYHBIX M HIEJTOYHO3EMEIbHBIX
MeTajulaX, TaJloTeHaX, MHEPTHBIX (OJaropo/HbIX) razax. DJEMEHTbI, KOTOpbIE
00pa3yroT aM(poTepHbIE OKCUJIBI U TUIPOKCHU/IBIL.

Ilepuonnueckui 3aKOH. OTKkpbITHE [Teproanueckoro 3aKOHa.
Ileppognueckas cucrema xumuueckux odnemeHtoB [, WM.  Mennaeneesa.
KopotkonepuoaHas u anmHHOTEpUoaHAas Qopmbl Tadbmuibl «Ilepuonnueckas
cuctema xumuieckux aneMeHtoB . . MenaeneeBay. Ileproast u rpynmns (A- u
b-rpynmnsr).

Ctpoennie aromoB. CocTaB aroMHbIX sifiep. M30Tombl. PanmoakTMBHOCTB.
DJIeKTPOHBI. DJIEKTPOHHAS OpOUTab. DJHEPTreTUUECKUE YPOBHU U TOAYPOBHH
aroma: S-, pP-, d-opOutaymm. DIEKTPOHHbIC KOH(MUTYpAIMM M 3JICKTPOHHO-
rpaduyeckre Qopmynsl atomMoB. Duznueckuil CMBICAT MOPSAAKOBOIO HOMEPA,
HOMEpa Teproa v IPyIIsl diaeMenTa. CTpoeHHe 3NIEKTPOHHBIX 000JI0UEK aTOMOB
nepBbix 20 xumuueckux 35emeHToB [lepuoanueckoii cuctemsl 1. M. MenneneeBa:



pacmpenesieHue 3JEKTPOHOB MO0 JHEPTETHUYECKUMM YPOBHAM, IIOAYPOBHSM U
opburtansm. Guzndeckuit cmbic [leproauaeckoro 3akoHa.

3aKOHOMEPHOCTU HW3MEHEHUSl pPaJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB II0 TpYIIIaM M IIEPUOAAM.
M3meHeHne KHUCIOTHO-OCHOBHBIX CBOWCTB COCAMHEHUN XMMHUYECKHUX JJIEMEHTOB B
Iepuojax M rIpymnmax. XapakTepUCTHKAa XHMHUYECKOTO JJIEMEHTa TII0  €ro
nosoxeHuro B Ilepnoanyeckou cucteme 1. 1. Menneneesa.

3Hauenue lleprnogmueckoro 3akoHa u [lepnoanaeckoi CUCTEMBI XUMHAY ECKUX
DJIEMEHTOB U1 Pa3BUTH Hayku W npaktuku. [[. V. MenneneeB — ydeHbId U
rpakIaHVH.

DJIEKTPOOTPULIATENBHOCTh XUMHMUYECKUX 3JIEMEHTOB. XUMHUYECKas CBA3b.
Buabl  XMMUYECKOW CBS3M: KOBAJICHTHAs IMOJSpPHAs CBA3b, KOBAJICHTHAs
HEMOJIIpHasi CBS3b, MOHHASA CBs3b. MeXxaHu3Mbl 00pa30BaHUS KOBAJICHTHOW H
MOHHOM CBSI3U. DJIEKTPOHHbIE U CTPYKTypHble (opMysbl BelecTB. Katnonsl u
AHUOHBI.

Kpucrammmueckue u amop@Hble BelecTBA. THIBI  KPUCTAUTMYECKUX
PELIETOK: MOHHAs, aTOMHAs1, MOJIEKYJISIPHASA U UX XapaKTEPUCTUKH.

Crenenp oxucineHus. OmnpenencHUe CTENEHEW OKHUCIEHUS arOMOB B
OMHApHBIX  coeluHEHUsX.  OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE  PEaKLUU.
[Ipouecchl OKHCIEHHMS W BOCCTAaHOBJIECHUA. OKHUCIMTENM W BOCCTAHOBUTEIM.
CocraBiieHuE ypaBHEHUIN NPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKLIUNA U
paccTaHOBKa B HUX KO3(PPUIIMEHTOB METOJOM AJIEKTPOHHOTO OanaHca.

DKCNEPUMEHTAIILHOE U3YUYEHUE BEIIECTB U SIBJICHUN:

03HAaKOMJIEHHE C 00pa3llaMy METAJIOB U HEMETAIIOB;

MOJIETTMPOBAHUE CTPOEHUS MOJIEKYJ IPH IOMOLIM PHUCYHKOB, MOJEIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX GOPMYIT;

MIPOBEACHUE  ONBITOB, WJUIFOCTPUPYIOIIMX  MPUMEPBI  OKHCIHUTEIBHO-
BOCCTaHOBUTEIbHBIX PEAKIHM (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COCTUHEHUS ).

MexnpeaMeTHbIE CBA3U

Peamuzanmss mMeXnpenIMeTHbIX CBA3€d NPH W3YYEHUM XUMHUKM B 8 Kiacce
OCYILECTBIIIETCS. 4Yepe3 MHCIOJIb30BaHHE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATHIA, TAK W MOHITUH, IPUHSITHIX B OTJEIbHBIX €CTEC TBEHHBIX HAYKAX.

OO6ume ecTecCTBEHHO-HAYUHbIE TIOHATHS: SIBJICHUE (IIPOLIECC), Hay4HbIN (DaKT,
TUIOTE3a, TEOpUs, 3aKOH, AaHaIU3, CHUHTE3, KiIacCU(UKaIus, MEePUOIUIHOCTD,
HaOJI0/IeHUE, SIKCTIEPUMEHT, MOJEIIMPOBAaHUE, U3MEPEHHUE, MO/IEb.

@du3uka: SBJICHUS MPUPOABI, (QU3UYECKHE SIBJICHHUS, BEILECTBO, TEJO,
¢u3nyeckre BEIMYUHBI, EAMHULBI H3MEpeHus, OoO0bEM, Macca, arperaTHble
COCTOSIHUE BEUIECTBA, aTOM, OJIEKTPOH, MPOTOH, HEUTPOH, HWOH, MOJIEKYIIa,



CTPOCHHE T'a30B, KUIKOCTEH U TBEPABIX (KPUCTALTMUECKUX) TEI, DICKTPUUCCKUN
3apsi/, KOJMYECTBO TETIOTHI.

buonorwus: bnocdepa, GoTocHHTE3, MPOIIECCHI 0OMEHA BEIIECTB.

['eorpadusi: armocdepa, rumpocdepa, MuHEpaibl, TOPHBIE IOPOJIBI,
TI0JIC3HBIE UCKOTIAEMbIE, TOTUTUBO, BOJTHBIC PECYPCHI.

Texnomnorus: TexHochepa, MPOUZBOACTBO, XUMUIECKUE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIE MaTePHAbI.

9 KJIACC

BemecTBo M XMMHYECKANA peaKUMs

[loBTOpeHue u yriyOjeHrne 3HAHUM OCHOBHBIX pa3liesioB Kypca 8 Kiacca.
Ctpoenne  aromoB. (CBOHCTBA aTOMOB  XHMHUYECKHX  JJIEMEHTOB, HX
KOJINUECTBEHHBIC U Ka4E€CTBEHHBIE XapAKTEPHUCTUKHU (paguyc,
AIIEKTPOOTPHULATEILHOCTD, DHEPTUSA VMOHU3ALINH). [locnenoBaTebHOCTh
3aI0JIHEHUS 3JIEKTPOHHBIX OpOUTAJe aToOMOB MallblX NEpUoA0B. OCOOEHHOCTH
3alOJTHEHUS ~ DJIEKTPOHHBIX — opOuTaned  aroMoB  OOJBIIMX  IEPUOJIOB.
[leppoanueckass CHUCTEMa XUMHUYECKUX DSJIEMEHTOB B CBETE MPEACTABICHHUHA O
ctpoeHnn aroma. CTeneHb OKHUCJIEHHMS M BaJeHTHOCTh. lIpencraBneHue o
NEPUOTUYECKOMN 3aBUCUMOCTHU CBOKCTB XUMHUYECKUX AJIEMEHTOB
(31EKTPOOTPUILATENBHOCTD, OKHCJIMTEIIbHO -BOCCTAHOBUTEIILHBIE CBOJNCTBA,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U THIPOKCHUIOB) OT CTPOEHHUS aTOMa.

Crtpoenue BellecTBa. BemiectBa B TBEpAOM, XHAKOM U Ta3000pa3HOM
COCTOSIHUU. Bubl XUMUYECKOW CBS3M: WOHHAs, KOBAJIEHTHas (HEMOJIsipHasd,
NOJIApHas); OOMEHHBII U JIOHOPHO-AaKLENTOPHBIM MEXaHW3M 0Opa3oBaHUs
KOBAJICHTHOM CBSI3H.

MexxMoseKkynspHble B3auMOJIeHCTBUS (BOJOpPOJHAsI CBSI3b, CUJbl Ban-nep-
Baanbca). Tunbsl KpUcTAUIMYECKUX PEHIETOK — aTOMHAsl, HOHHAs, METAUTMYECKas,
MOJIEKYJIIpHAsA — U 0COOCHHOCTH UX CTPOEHHs. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUINA KPUCTAULIMYECKON PELIETKU U BUJA XUMAYECKOU CBSI3U.

OCHOBHbIE ~ 3aKOHOMEPHOCTHM  TPOTEKAaHUSI  XUMHUYECKHX  PEaKUHUM.
Knaccuduxaruss XuMUUeCKuX peakifil Mo pa3uyHbIM MpU3HaKaM (110 YUCIy U
COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3(PQexTy, o
U3MEHEHHUIO CTEIECHEH OKHUCJICHHUS XMMUYECKUX AJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTall3aTopa, M0 arperaTHOMY COCTOSIHUIO PEearupy oIInX BEIIECTB).

DJIEMEHThl ~ XMMHYECKON  TEPMOJMHAMHUKHA. OHEPTeTHKAa XUMHYECKUX
peaknuii. TermmoBoi ((PEeKT XMMHUYECKON peakmuu. IK30- U SHIOTCPMHUISCKHUE
pEaklK, TEPMOXMMHUYECKUE YpPAaBHEHMS. BbMUCIEHUS MO TEPMOXUMHUYECKUM
YpaBHEHUSIM.



[loHsAiTHE O CKOPOCTH XUMHUYECKOW pEaKUMU. 3aKOH JCHCTBYIOLIMX Macc.
@DakTOpPHhl, BIUAIOIIME HA CKOPOCTh XUMHUUYECKON pEAKLMHU. DHEPTHS aKTHBALIHH.
[Tonstue o katamuze. @epmenThl. UTHrHOUTOPBL.

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusx. [lonstue o
XxuMHA4eckoM paBHoBecuH, npuHuun Jle Illarenbe. VYcnoBus cMmenieHus
XUMUYECKOro paBHOBecHs. PDakTOphl, BIMAIOMIME HA COCTOSHUE XMMHUYECKOTO
paBHOBecus. lIporHozupoBaHMe  BO3MOKHOCTM  NPOTEKAHUSA  XUMHYECKHUX
NpeBpalIeHUil B Pa3IMYHBIX YCIOBUAX Ha OCHOBE MPEACTaBJICHUI 00 M3y4EeHHBIX
AJIEMEHTaX XUMHUYECKOU KHHETUKN U TEPMOIUHAMHUKHU.

OKHUCIUTENTLHO-BOCCTAaHOBUTEIILHBIE pEeaKIyH. OxucmuTensHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKUX DJIEMEHTOB, 3aBUCUMOCTbD OT CTEIICHU
OKHCJICHUSI. BakHble OKMCIHUTENM W BOCCTaHOBUTENH. COCTABJICHHE YpaBHEHUU
OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIX  PEAKIMK €  HMCIOJB30BAaHUEM  METOAA
AIIEKTPOHHOT O OanaHca.

DIIEKTPOJIUTUYECKasT AuccolMaus. XUMHUYECKHE PEAKIMU B PacTBOpPax.
Teopuss snekTponuTHUECKOW  Auccouuanuu. PacTtBopeHne kak — (pU3MKO-
XUMUYECKUH npouecc. [IonsaTre o runparax u KpUCTALIOTHAPAaTaxX. DJIEKTPOJIUTHI
U HEeeKTpoauThl. KaTmoHbl, aHuMOHBI. MexaHM3M JUCCOLMALMU BEIIECTB C
pa3IMYHBIM BUAOM XUMHUYeCKOW CBi3U. CuibHble M cJaOble 3JEKTPOJIUTHIL.
Crenenp nuccoUMalny, KOHCTAHTa Aucconuanvv. MIoHHOE MpOW3BENEHHUE BOIPBI.
Bonopoaunsiii mnokazarens. WMHAUKATOPBL. DIEKTPOJUTHYECKAS JTUCCOIMALIUS
KHCJIOT, OCHOBAHUM U COJICH.

Peakiuu noHHOTO 0OMeHa. Y CJIOBUS MPOTEKaHWs PEaKIMi HOHHOTO OOMEHa.
MonexynspHbI€, TTOJHBIE U COKPAILIEHHBIE MOHHBIC YpaBHEHUs peakiuil. CBoMCTBa
KHCJIOT, OCHOBaHWM M COJieil B CBETE MNPEICTABICHUNA 00 3JIEKTPOJUTUUYECKOU
nucconranyy. KauecTBeHHbIE peaKIuy Ha HOHBI.

I'mapomus coment. Xapakrep cpeabl B BOAHBIX paCTBOPax COJIEH.

OKCHEPUMEHTAIIPHOE W3YYEHHUE BEIIECTB W SIBJICHHUN: O3HAKOMIIEHHUE C
MOJIETSIMA KPUCTAJUIMYECKUX PEIETOK HEOPTAaHUYECKUX BEUIECTB — METAUIOB H
HeMmeTaoB (rpadura 1 anmasza), CI0KHBIX BEHIECTB (XJIOpHUaa HATPus );

MCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIUU OT BO3IEHUCTBUS
pa3IMYHBIX (PAaKTOPOB;

OTIBITHI, WIUTFOCTPUPYIOIIIE 0OPATUMOCTh XUMUYECKUX PEaKIIUH;

MCCJIEJIOBAHUE DIIEKTPONPOBOJHOCTH PACTBOPOB, IMPOLECCA JTUCCOLMALINU
KHCJIOT, LIEJI0YEH U COJICH;

MIPOBEAECHUE OIBITOB, WUTIOCTPUPYIOIMX NPU3HAKH MPOTEKAHUS PEaAKIIHA
HOHHOT0 0OMeHa (00pa30BaHKE 0CAJIKa, BBIACICHNE Ta3a, 00pa30BaHNE BOIbI);

MpUMEHEHNE WHIUKATOPOB (JJaKMyca, METUJIOpaHka U (eHondTanenna) s
OTIPEIEIICHUS XapaKTepa CPeibl B paCTBOPAX KUCIIOT, OCHOBAHUI U COJIEH;



IPOBEJCHUE  OMNBITOB, WUIIOCTPUPYIOIIMX  [PUMEPBI  OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIX PEAKLIIUN (TOPEHHE, PEAKIIUH PA3JI0KEHUS, COCAUHEHNS );

pacro3HAaBaHUE HEOPraHMYECKUX BELIECTB C IOMOLIbIO KAaYECTBEHHBIX
peaKkunii Ha HOHBI;

pEIICHUE OKCHEPUMEHTAIbHBIX 3amady 1o TeMaMm: «OKUCIUTEIbHO -
BOCCTAHOBUTENBHBIE peakuun», «luapomms conen», «DIEKTPOIUTHIECKAs
JUCCOLIMALIUS .

HemeTa/iibl H MX cOeIMHEHUS

OO6mras xapakTepucTika HeMmeTawioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHUYECKUX DIIEMEHTOB, TMPOCTBIX BEILECTB, auIOTpomnus. OKUCIUTENbHO-
BOCCTAHOBMUTENbHBIE CBOMCTBA HeMeTawioB. CpaBHUTENbHAs XapaKTEPUCTHUKA
COEMHEHUI HEMETAIIJIOB.

OOmas xapakTepuCTUKa TrajoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue U (PU3MUecKre CBOMCTBA MPOCTHIX
BEUIECTB — TaJOr€HOB. XMMHUYECKHE CBOICTBA Ha MNpHUMeEpe  XJopa
(B3auMoOz€iCTBME €  METalUlaMM,  HEMETaUlaMH,  BOJOM,  IIEIOYaMH).
XnopoBogopoa. CongHasg KUCJIOTa, XWMHUYECKHE CBOWCTBA, IMOJIyYEHHUE,
npumeHenue. JleiicTBue Xjopa W XJIOPOBOAOPOJa HA OpraHu3M YeloBeKa.
Baxneiiime xjgopuasl W MX  HaxoxaeHue B npupoxae. llonsatue o
KHCJIOPO/ICOJIEPIKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CtpoeHue u pu3ndecKre CBOMCTBAa MPOCTHIX BEILIECTB — KUCJIOpOAa U
cepbl. AJUIOTPOTIHBIC MOAU(DUKAIIUKA KUCIOPOJa M Cepbl. XUMHYECKUE CBOMCTBA
cepbl (B3aMMOJEHCTBHE C HEMETaUlaMH, MeTallaMi, KOHLIEHTPHUPOBAHHBIMU
a30THOM M cepHoM kuciotamu). CepoBogopon, cTpoeHHe, (GU3MIECKUE U
XUMHUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEIbHBIE CBOWCTBA). OKCHIBI
Cepbl KaKk MpPEICTABUTEIM KHUCJIOTHBIX OKCUIOB. CepHUCTas KHUCJIOTa U €€ COJIH.
CepHass kucnota, (Q3uUUeCKMe U XUMHUYECKHE CBOWcTBa (0Omme Kak
NpEeACTaBUTENsl Kiacca KHUCIOT U creuududeckue). Com CepHOM KHUCIIOTHI.
XUMUYECKUE PEaKIIMH, JISKAlle B OCHOBE MPOMBILUIEHHOTO CMOC00a MOTy4eHHUS
cepHOM KuCJIOTHL lIpencTaBieHusi 0 XUMHUYECKOM TPOM3BOJICTBE M CBSA3AHHBIX C
HUM mnpodeccusix. [IpuMenenue cepHoil KucIOThl U cyib(paToB. KauecTBeHHbIE
peaknuu Ha CcyabduT-, cyabdua- u cynbdar-anunoHsl. HaxoxneHue cepbl U ee
COCAMHEHUW B NOpUpoAe. XUMHUUYECKOE 3arps3HEHHUE OKPYKAIOLIEU CpEnsbl
COGIUHEHUSIMU Cephbl (KUCIIOTHBIE JIOKIH, 3arpsA3HEHUE BO3/1yXa), CIOCOOBI €ro
NPEIOTBPAILICHHUS.

OO0mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIE CTETIEHU OKHUCJICHUSI.



A30T, pacnpocTpaHeHue B NpHUpoJie, (U3MIECKHE U XUMHUYECKHE CBOMCTBA
(B3aMMOJIEUCTBUE C METAJUIaMH, BOJOPOJOM, KuciopoaoM). KpyroBopot azora B
npupose. AMMHaK, ero (U3MUECKHEe U XHMHUYECKHUE CBOMCTBA (OKHCIIEHUE,
OCHOBHbIE CBOICTBa BOJHOIO pAacTBOpa), NPUMEHEHHWE U TMOJy4YCHUE B
7a00paTopuu W TPOMBINUICHHOCTH. MOH aMMOHMS, JTOHOPHO-aKLENTOPHBIN
MeXaHu3M ero oOpaszoBaHus. CoJii aMMOHUS, UX (PU3NUECKHE U XUMHUYECKUE
CBOMCTBa (pa3jio’KEHHME W B3aUMOJICUCTBHME CO IIEJI0YamMH), MPUMEHEHUE.
KauecTBeHHass peakiuss Ha HMOHBI ammoHus. Oxcuapl aszota (I, I, 1, 1V, V).
AzoTtucTas Kuciora. A30THasi KUCJIOTa, €€ MoJTydyeHne, (PU3MIeCKUe U XUMUYECKUEe
cBoiicTBa (00IME Kak TMpEACTaBUTENS Kiacca KUCIOT W crenuduueckue),
npuMeHeHre. XUMUYeCKUe PEeakIMH, JIeKallie B OCHOBE TMOJIYyYEHHUS a30THOMU
KHUCJIOTHI B MPOMBINITICHHOCTH. HutpaTel 1 HUTpUTHI. KauecTBEeHHBIC peakiiuy Ha
HUTpAT- U HUTPUT-aHUOHbI. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CpEenbl
COCIMHEHUSIMUA a30Ta (KUCJIOTHBIE NIOKIHW, 3arps3HEHUE BO31yXa, TOYBBI U
BOJIOEMOB).

®ocdop, amroTponssie Mmoaubukanuu Gocdopa (0enbli U KpacHBIN
docdop), huznueckre U XUMMUYECKUE CBOWCTBA (B3aUMOEHCTBHE C METAJIaMH,
KHCJIOPOIOM, TaJIOT€HaMH, KOHIICHTPUPOBAHHBIMU a30THOM M CEPHOM KHCIOTaMH).
Oxkcunsl ocdopa (lll, V), dochopnas kucinora, Puamdeckue M XUMUYECKHUE
CBOICTBa, mosyueHue. KauectBeHHast peakuus Ha ¢ocdar-uonsl. [IpencraBnenus
o ratorenuaax gocdopa (I, V).

[lonatTne o0 MHUHEpaNbHBIX  yAOOpeHmsiX.  A3oTHble, (ocdopHbIe,
KOMILJIEKCHBIE YJO0OpeHHs. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolled Cpenbl
coeMHeHnAMU a30Ta U ¢ocdopa.

OO6mras xapakrepuctuka 31eMeHTOB |VA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEIICHU OKUCIICHUSI.

Yraepon, aoTpornHbie Moaudukamuu (rpaput, amMas, gysuiepeH, rpadeH,
HAaHOTPYOKH), (Qu3MUecCKUe W XMMHUYECKHE CBOMICTBA MPOCTHIX BEUIECTB
(B3auMOJICCTBHE C METAUIAMH, HEMETAJUIAMH, KOHIICHTPUPOBAHHBIMU a30THOUW U
cepHolt kucnotramu). [lonstue 06 agcop6uuu. KpyroBopoT yriepoja B npupose.
Oxkcunpl yriaepona, ux GU3NIEcCKre 1 XUMUIECKHUE CBOMCTBA, ICUCTBUE HA JKUBBIC
OpraHu3Mbl, MOJyYEHHUE M MPUMEHEHHE. DKOJOoTHIeCKrue MpodaeMbl atMocdepsl,
cBs3aHHbie ¢ okcuaoMm yriepona (IV). YrompHas kucimota W €€ COJM, HX
du3nyeckre W XMMHYECKHE CBOWCTBA, MOJy4YeHHE M TpuMeHeHwne. KapOoHarsl,
ruipokapOoHarbl, X cBoiicTBa. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanre kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U CEIIbCKOM
XO35IUCTBE.

[lepBoHavabHBIC TOHATUS 00 OPTAHUYECKHUX BEHIECTBAX KaK O COCAUHEHUSIX
yraepoja: yriieBoJaopoabl (MeTaH, 9TaH, ATWICH, alleTUJICH), ATaHOJ, TJIULEPUH,



yKcycHasi kucyoTa. [IpupoiHple HCTOUHMKN YTI€BOAOPOAOB (YroJib, IPUPOIHBIN
ra3, He)Th), IPOAYKTHl UX TEepepabOTKH, X POJb B OBITY ¥ MPOMBIIUICHHOCTH.
[lonsiTe 0 OMOJIOTHMYECKH Ba)KHBIX OPTAHWYECKUX BELIECTBAX — JKUpax, Oenkax,
YyII€BOJAaX — M MX POJIM B JKW3HU YEJIOBEKa. ENMHCTBO OpraHMyeckux u
HEOPTraHUYECKUX COETMHEHUM.

Kpemnuii, ero ¢u3nueckue M XUMUUYECKHE CBOWCTBA (B3aUMOJAECUCTBHUE C
METAJUIaMH, KHCJIOPOAOM, YIJEpPOIOM, TaJOreéHaMHu), MOJYyYEHUE U MPUMEHEHHUE.
Pouib kpemuust B mpupojie u texuuke. Oxkcun kpemuus (1V), kpeMHHeBas KUCOTa,
CUWJIMKAThl: (PU3NYECKUE W XMMHYECKHUE CBOWCTBA, MOJIyd€HHE M MPUMEHEHHE B
ObITYy M MPOMBINUICHHOCTU. BakHEWIMe CTpOUTENbHbIE MaTrepHuajbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, xene300eToH. [IpobGyieMbl G€30MacHOr0 MCTOIb30BAHUS
CTPOUTEIbHBIX MATEPUAIIOB B TIOBCETHEBHOM HKU3HH.

bop. Ocobennoctu ctpoenust aroma. OO1mMe MpeacTaBiIeHus 0 PU3NUECKUX
U XUMHUYECKHUX cBOMCTBax. bopHas kucnora.

DKCIEPUMEHTATILHOE U3yYEHUE BEUIECTB U SIBJICHU:

03HAaKOMJIEHHE C 00pa3iaMu MPUPOJHBIX XJIOPUAOB (TATOTEHUIOB);

MIPOBEJICHUE OMBITOB, OTPAXKAIOIMIMX (PUINYECKUE M XUMHUUYECKHE CBOMCTBA
raJIOT€HOB U UX COCTMHEHUI;

U3Yy4EHHE CBOMCTB COJITHOM KHCIIOTHI;

MIPOBEJICHUE KaUE€CTBEHHBIX PEAKIMM Ha XJIOPUA-, OpOMUII- U UOIU]I-UOHBI U
Ha0JII0/IeHUE MPU3HAKOB UX MPOTEKAHUS;

03HAaKOMJIEHHE C 00pa3iaMu Cepbl U €€ MPUPOIHBIX COSIMHEHU;

HaOMoAeHWe  mpoliecca  OOyIIMBaHHMS — caxapa  IOJ  JCHCTBHEM
KOHLEHTPUPOBAHHOU CEPHOM KUCJIIOTHI;

U3y4eHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI;

MPOBEJICHUE KAYECTBEHHBIX peakiuuil Ha cylnbQua-, CylnbPuT- U cyibdar-
MOHBI ¥ HA0JII0/ICHHE TPU3HAKOB UX IPOTEKAHNUS;

O3HaKOMJICHHE C (DU3UYECKUMHM CBOMCTBaMHM a3oTa, ¢ocpopa U HUX
COEMHEHUI, 00pa3iaMu a30THIX U (POCPOPHBIX yIOOpEHUH;

MoJlyueHue, coOMpaHue, pacrno3HaBaHME W HU3YYEHHE CBOMCTB aMMUaka,
M3Yy4YEHHE CBOUCTB COJIEW aMMOHMS

MIPOBE/IEHUE KAaUeCTBEHHBIX PEaKIMil Ha UOH aMMOHMsI, HUTPUT-, HUTpAT- U
¢docdar-uoHbI U U3yUeHHE NPU3HAKOB UX IPOTEKAHNUS,

M3y4E€HUE B3aUMOIECUCTBUS KOHLICHTPUPOBAHHOM a30THOM KHCJIOTHI C MEJIBIO,
CBOMCTB (PoCHOPHOI KUCIIOTHI M €€ COJICH;

03HAKOMJIEHHE C MOJIETSIMU KPUCTAUIMYECKUX PEIIETOK anMasa, rpadura u
¢ynnepeHa, ¢ IpoOLECCOM afACOPOLUN PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM
yIJeM U YCTPONCTBOM MTPOTUBOra3a;



noJiyyeHre, coOupaHue, pacro3HABaHUE W M3YyYEHHUE CBOICTB YIJIEKHCIIOTO
rasa,

NPOBEACHUE KAuyeCTBEHHBIX pEaKIUil Ha KapOOHAT- W CUJIMKAT-UOHBI U
W3Yy4YEHHE NPU3HAKOB UX IPOTEKAHU;

U3y4eHUE B3aMHBIX MPEBpaIleHHi KapOOHATOB U TUIPOKapOOHATOB;

O3HAKOMJIEHME C 00pa3uamMu MpPUPOAHBIX KapOOHATOB W CHJIMKATOB, C
IIPOAYKLMEN CUIIMKATHOU ITPOMBIIIUIEHHOCTH;

pELICHNE DKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe « BaxHeNIme HeMeTalIbl U UX
COCIMHEHUSD).

MeTasibl 4 MX COCAMHEHUS

O6ume cpoiictBa MetawioB. OOm@as XapakTepUCTHKA XMUMHUYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMHM HX IOJIOKEHUS B [lepuoaniaeckon cucreme
xuMuueckux aeMeHToB J[. 1. Menneneesa u ctpoenust aromoB. Meramiel A- u b-
rpynn. CTpoeHue NpoCTBIX BEUIECTB — METAUIOB. MeTraimmmueckas CBs3b H
METaJUIMYeCKasg KpUCTAIUIMYECKas perieTka (IpUMUTHUBHAS KyOudeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckasi, IrpaHELEHTPUPOBAaHHAS KyOuueckas,
reKCcaroHajibHasi IUIOTHOYNAKOBAaHHAs). 3aBUCHUMOCTh (DU3UUYECKMX CBOMCTB
METAUIOB OT CTPOEHUSI KPUCTAUIOB. OJIEKTPOXHUMHUYECKHM PN HaIpSKECHUN
MeTauioB. O0upe XuMUYecKue cBocTBa MeTauioB. OO1IMe crocoObl MOTyYEHUs
METAJUIOB, METAILTYPTHs. DJIEKTPOJIA3 PACIUIABOB U PACTBOPOB COJIEH KAK OJIUH M3
CIOCO0OB TOJMy4YeHHs] MeTauioB. [loHSATHE O KOpPpO3MM METAJUIOB, OCHOBHBIE
CIocoObl 3alMThl UX OT Koppo3uu. CruiaBbl (CTanb, YYryH, AIOPaTIOMUHUIM,
opon3a). [[puMeHeHre MEeTaJIOB U CIJIAaBOB B OBITY U MPOMBIIIICHHOCTH.

Memannwet A-epynn

[[lenoyHble MeTaJUIbL: MOJIOKEHUE B [leproanueckoil cuctemMe XMMHUYECKUX
anemeHToB . M. MenneneeBa, CTpOEHHME UX ATOMOB, HAXOXIEHUE B NPHUPOZE.
du3nueckrue U XUMUYECKUE CBOMCTBA (HA MPUMEpE HATPUs U Kajusl), OJIy4eHHUE.
Okcunbl ¥ TUIPOKCHIBI HATpUs U Kanusl. [I[pruMeHeHne MEeNoYHbIX METAJUIOB U UX
cOoeMHEHUI. brosiornyeckas pojib HaTpHsI U Kajusl.

[IleoyHO3€MENIBHBIE METAUIBI MAarHud W KAIbLHM: IIOJIO)KEHHE B
ITepnognueckon cucteme xumudeckux 3neMeHtoB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HAX0XJI€HHE B Ipupoie. PU3NIECKUE U XUMHIECKUE CBOMCTBA MArHU
U Kampliyda. Baxueime coeluHEHUs Kalblusi U MarHus (OKCHI, THUIPOKCHI,
COJM), CBOMCTBa, mpuMeHeHHe. JKecTKOCTh BOABI U CIOCOOBI €€ YCTpaHEHHUSI.
KpyroBoport kanbuus B ipup oJe.

AroMUHHI: TOJI0keHUE B [lepnoinuecKkoil cCHCTeEME XUMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpOCHHE aTroMa, HaxOXKJAeHWE B mnpupoae. Puzmyeckue u
XUMUYECKHE CBOMCTBA allOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCHUIA
amoMuHus. [ IpumMeHeHne amoMUHUS U €r0 CIUIaBOB.



Memannwvt b-cpynn

OO6mrass  xapaktepucThka MeTtamioB b-rpynn  (MOOOYHBIX  MOATPYIIN):
nonoxxenne B Ilepmogmdeckon cucreme XuMuueckux odnemeHroB J[. I
MenneneeBa, 0COOEHHOCTH CTPOCHHUSI aTOMOB. SIBJICHHE «IIpOBajiay» JJIEKTPOHA Ha
npuMepe CTPOEHHsI aTOMOB XpOMa, Meu, cepeOpa. BajeHTHbIE COCTOSIHHS aTOMOB
d-37IeMEHTOB, CTEIEeHH OKHUCJICHHS aTOMOB B COCIUHCHUSX. 3aBUCUMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHAOB W THAPOKCHIAOB METAUIOB OT 3HAYCHHUS
CTETEHN OKHCJIEHUS 3JIEMEHTa B COCIMHEHHU (HAa MPUMEPE COENUHEHH XpOoMa).
[lepBoHauanbHBIE MPEACTABICHUS O KOMIUIEKCHBIX COSTUHEHUSX.

Menb u cepedpo: CTpOEHUE aTOMOB, CTEHEHH OKucieHusa. OOIue KpaTKue
OpeacTaBleHuss O (U3MYECKUX W XUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJIEUCTBUE C KUCJIOTAMU-OKUCIUTENSIMU), 00 MX OKCUAAX, TUAPOKCHUIIAX U
COJIsIX, UX IpuMeHeHuu. [IpencraBneHus 00 aMMHauYHBIX KOMIUIEKCAx cepedpa u
Menu. KauecTBeHHBIC peakiiiKy Ha KaTUOHBI Meu (2+) u cepedpa.

[{uHK: cTpOEHHE aTOMa, CTENEHb OKHUCJICHUSA. XapaKTepUCTUKA (PU3UIECKUX U
XUMUYECKUX CBOMCTB, MpUMEHEHHE, aM(POTEPHBIE CBOWCTBA OKCHA M THAPOKCHUIIA.
KauecTBeHHbIE peaKiIui Ha KaTHOHBI IWHKA.

Kenezo: crpoeHue aroma, cTerneHuW OKucieHus. Haxoxaenue B mpupoe.
du3nueckrue U XMUMUYECKHUE CBOMCTBA Xkele3a, MpUMeHeHne. buosoruyeckas poJib
xeneza. Oxcunpl, ruapokcusl U conm skene3a (ll) u xeneza (Ill), ux cocras,
CBOICTBa M moJiyueHue. KauecTBeHHbIE peaklMd Ha KaTHOHBI >keneza (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xene3a. [Ipou3BoacTBO YyryHa U CTalu.
DKoJIoruueckre NpoOJeMbl, CBSI3aHHBIE C METALTYPIUUECKUMU MPOU3BOICTBAMHU.

DKCIEepUMEHTATIbHOE U3yYEHHUE BEUIECTB U SIBJICHU:

O3HaKOMJIEHME C oOpa3liaMd METaJUIOB U CIUIaBOB, UX (PU3MUECKUMU
CBOMCTBAMU;

MOJIEIMPOBAHUE METATMUECKON KPUCTAUNIMYECKON PEIICTKY;

M3y4EHUE B3aUMOJECUCTBUS METAUIOB C BOJOW, C PAacTBOPaMM COJIEH WU
KHCJIOT, UCCJIEZIOBAaHUE TPOIIECCOB 3JIEKTpoJim3a pacTBopoB xyopuna meau (1) u
MO1/1a Kallusi, KOPPO3UHU METAILJIOB;

u3y4eHrue OCOOEHHOCTEH B3aMMOJCHCTBHSI OKCHIOB KalblMsi W HATpUs C
BOJIOM, UX TUIPOKCHUIOB — ¢ okcusioM yraepoja (1V) u kucinoramu;

U3YYCHHE CBOMCTB KApOOHATOB U THIPOKAPOOHATOB KAJIBIIHSL, JKECTKOM BOJIBI;

U3y4EHHE TMPOIIECCOB TMOJIy4YE€HHUSI THUAPOKCHUIOB >Kejle3a, MX XUMHUYECKUX
CBOMCTB;

U3YYCHUE MPU3HAKOB MPOTEKAHUS KA4eCTBEHHBIX PEaKIMii Ha MOHBI (MarHus,
KaJIbIIMs, ATFOMUHUS, IIMHKA, Jkeme3a (2+) u xene3a (3+), meau (2+);

HaOJIFOICHNE W OTIMCAHWE OKPAIIMBaHUs TUIAMEHH MOHAMH HATPWS, KIS W
KaJIbITHS;



ucclieioBanie am(pOTEPHbIX CBOMCTB TMIPOKCHAA ATIOMHUHHUSA, THMAPOKCHIA
xpowma (I1l) u runpokcua uuHka;

pelleHne YKCIIEPUMEHTANbHBIX 3a7a4 1o TeMe «BaxHeiime mMeramibl U UX
COCUHEHUSAY.

XuMHus M OKpyKaluas cpeaa

BemectBa m MaTtepuansl B MOBCEIHEBHOM JKU3HHM 4eEJOBEKa. BaxHelime
BEIIECTBA M MaTepualibl, 00JacTh WX MpUMeHeHHs. besomacHoe ucnosab30BaHUEe
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momomis Npu XUMHUUECKHX
0’KOTax U OTPABJICHUSX.

OCHOBBI DKOJIOTMUECKOM TIPAMOTHOCTHA. XWMHUS M 3J0pPOBbE. 3HAYCHUE
U3y4aeMbIX XUMHUYECKUX DJIEMEHTOB M UX COCNUHEHHH i (DyHKIMOHUPOBAHUS
opranusma uesnoBeka. [loHsTue o 310poBoM 00paze KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKarOIIEeH Cpeabl. DKOJIOrMUECKUE MPOOIEMBI,
CBSI3aHHbBIE C COEIMHEHUSAMHU YTIIEPOIa, a30Ta, CEPhI, TKEIbIX MeTaioB. [loHsTHEe
o I[IIK. Poib XuMuu B pelIeHUH 3KOJIOTUYECKUX MPOOIIEM.

Mesicnpeomemnuie ceasu

Peanu3zanuss MeXNpeAMETHBIX CBSI3€M NpU M3YYEHUM XUMHM B 9 Kiacce
OCYILECTBIIIETCS. 4YEpe3 MCIOJIb30BaHHE KakK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHSITUMN, TAK U MOHATHHA, TPUHSATHIX B OT/IEIbHBIX €CTECTBEHHBIX HAyKaX.

OO6ume ecTeCTBEHHO-HAYUYHbIE TIOHATHS: SIBJICHUE (TIPOLIECC), HAYUHBIN (aKT,
TUINOTE3a, TEOpUs, 3aKOH, aHaIMW3, CHUHTE3, KiIaccU(UKalus, MEePUOIUIHOCTD,
HAOJII0JIEHUE, HKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHHE, MOJIEb, TEXHOJOTHS,
MaTepuabl.

@du3uKa: BEIIECTBO, TelO, (U3MUECKHE BEIWYWHBI, €IUHULIBI M3MEPEHHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arpEraTHbIe COCTOSIHUE
BEIIIECTBA, CTPOCHHE Ta30B, JKUJAKOCTEH M TBEPABIX (KPUCTALUIMYECKUX) TEll,
KpUCTATMUECKasi peIIeTKa, 3JIEKTPOH, SApO aToMa, MPOTOH, HEHUTPOH, WOH,
HYKJIU]I, U30TOIIbI, KBAHTHI, PAIMOAKTUBHOCTh, ab(a-, OeTa- U raMMa-u3JIydeHHe,
AIIEKTPUUECKUMN 3apsi/l, TPOBOJHUKH, TOTYIIPOBOJHUKHU, TUAICKTPUKU, COJTHEUHBIH
CIIEKTp, pa3JIoKeHUe OEJIOTo CBETa B CIIEKTP.

buonorus: sxocuctema, 6uocdepa, GoToCHHTE3, POIIECCHI 0OMEHA BEILECTB,
MUHEpaJIbHbIE YIOOpPEHHS, MHUKPOAJIEMEHThI, MAaKpOd3JIEMEHThl, MHUTaTEIbHbIE
BEIIIECTBA.

['eorpadus: armocdepa, rtumpochepa, MHUHEpaIbl, TOPHBIE TOPO/IBI,
M0JIE3HBIE HCKOTIAEMbI€, TOTUTUBO, BOIHBIE PECYPCHI, IIJIaHETa 3eMJIS.

Texnonorus:  CTpOUTENbHbIE  TEXHOJOTHUH,  CEIbCKOXO3SIHICTBEHHbIE
TEXHOJIOTUH, TEXHOJIOTUH 3JIEKTPOHHOH MPOMBIIIJICHHOCTH, HAHOTEXHOJIOT UH.



TUTAHUPYEMBIE PE3VJILTATBI OCBOEHHSI IIPOI'PAMMBI TTO XUMUH
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA3OBAHMS (YIJTYBJIEHHBIN
VPOBEHD)

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE peE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO  OOILIETO
oOpa3oBaHusl JOCTUTAIOTCS B XOJ€ OOy4YeHHS XUMHHM B €IUHCTBE Y4EOHOU H
BOCITUTATEIbHOM JESTEIbHOCTH 00pa30BaTENbHON OPraHnu3alli B COOTBETCTBHUH C
TPAAULMOHHBIMU POCCUMCKMMH COLIMOKYJIBTYPHBIMUA M JYXOBHO -HPABCTBEHHBIMH
LHEHHOCTSIMM, MPUHATBIMU B OOILIECTBE MpPABWJIAMU U HOpPMaMmH TIOBEICHUS U
CIIOCOOCTBYIOT MpOILIECCAM CaMONO3HAHUSA, CaMOPa3BUTHSI U COLMAIM3ALMU
00yYaroIIUXCA.

JIuuHOCTHBIE  pE3yJIbTaThl  OTPAXAIOT  TOTOBHOCTh  OOy4YarOIIMXCS
PYKOBOJCTBOBATbCS ~CUCTEMOM IO3UTUBHBIX I[ICHHOCTHBIX OpPHUEHTAUMHd U
paclMpeHre ONbITA IEATEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSA

IIPOSIBJIEHUE LEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY M HUCTOPUYECKOMY HACJEIHIO, NOHMMAaHUE 3HAYEHUs XUMHYECKOU
HAYKU U TEXHOJIOTUU B KM3HHU COBPEMEHHOI0 OOIIECTBA, B PA3BUTHUH SKOHOMUKHU
Poccun u cBoero pernona;

2) rpasKIaHCKOTO BOCITUTAHUSA:

MPEACTABJICHHE O COLMAIBHBIX HOpPMax M NPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUWH B KOJUIEKTUBE, NPOSABICHHE KOMMYHUKAaTUBHOW KyJbTYypbl B
pa3zHOOOpa3HOW COBMECTHOM 1EATEIILHOCTH;

CTpEMJICHHE K B3aUMOIIOHMMAHHUIO U B3aMMOTIOMOIIM B Tpoliecce y4eOHOU U
BHEY4COHOM IeATeIHbHOCTH;

FOTOBHOCTh OILICHMBATh CBOE MOBEAEHUE M MOCTYNKA CBOMX TOBAPHUILEN C
MO3UIMN HPABCTBEHHBIX W IMPABOBBIX HOPM C YYETOM OCO3HAHHUA MOCJEICTBHIA
MOCTYIIKOB;

3) popMupoOBaAHUA HEHHOCTH HAYYHOTO TO3HAHUS:

MHPOBO33PEHYECKUE TMPEACTABICHHUSI O BEUIECTBE M XHUMHUYECKOW PEaAKIIHH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M HEOOXOJUMbBIE JJIs
MOHVMMAHHUS CYITHOCTH HAYYHOW KapTUHBI MHUPA;

OCO3HAaHUE LEHHOCTU HAYYHOIO MO3HAHMS I PA3BUTHS KaXIOTO YEIOBEKa
U TIPOU3BOJAUTEIBHBIX CHJI OOIIIECTBA B LIEIOM, POJIM M MECTa HAyKH «XUMUS» B
CHCTEME HAy4YHbIX MPEICTABICHUNA O 3aKOHOMEPHOCTAX Pa3BUTHUS IPHUPO/IBI,
B3aMMOCBS35X YEI0BEKA C IPUPOTHOM Y TEXHOJIOTUYECKOU CPENOH;

Mo3HaBaTelbHas MOTHBAIMSI M UWHTEpeC K OOYy4YEHHUIO0, TOTOBHOCTh H
CITOCOOHOCTh K CAMOPa3BUTHIO M CaMOOOpa3OBaHUIO, K WCCJIEI0BATEIbCKOM



NESTEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAalpaBlCHHs UM YPOBHS AAJIbHEHIIErO
oOyJeHus;

4) BOCIMTAHUA KYJAbTYPbI 310POBbS:

OCO3HAaHUE IIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3/I0pOBbIO, YCTAHOBKA Ha 3/I0OPOBBIM 00pa3 >KU3HM, OCO3HAHWE TMOCJEACTBUUA U
HENPUITHE BPEIHBIX MPUBBIYEK (YHIOTPEOJEHNS alKOT0JIsl, HAPKOTUKOB, KypEHUsl),
HEOOXONMMOCTH COOJIOACHUSA TMpaBWJl OE30MaCHOCTH TMpPU  OOpalIeHUN C
XMMHUYECKUMU BEILIECTBAMU B YUEOHBIX U KUZHEHHBIX CUTYaIUAX;

5) TPyA0BOTr0 BOCIIUTAHUSA:

dbopMHpoBaHNE IIEHHOCTHOTO OTHOIICHUS K TPYAOBOW ACSITEIHHOCTH Kak
€CTECTBEHHOW NMOTPEOHOCTH YEJIOBEKA U K MCCIIEAOBATENbCKON AESTEIbHOCTH Kak
BBICOKO BOCTPEOOBaHHOI B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K NpodeccHsiM, CBI3aHHBIM C XUMHUEH, B TOM YHUCIE K
npodeccussM HaydHOM c(epbl, OCO3HAHUE BO3MOKHOCTH CaMOPEATM3aLUU B ATOM
cepe;

6) 3K0JI0rMYeCcKOT0 BOCIIMTAHUS:

OCO3HAHKE HEOOXOMMOCTH OTHOUIEHHUS K MPHUPOJIE KaK ICTOUYHUKY >KM3HU Ha
3emJie, OCHOBE €€ CYLIECTBOBAHMSI;

MOBBIIIEHUE YPOBHSA SKOJOTMYECKON KyJbTyphbl: NPUOOPETEHHE OIBITA
IUIAHUPOBAHUSL TOCTYNIKOB M OLEHKH KX BO3MOXHBIX IOCJEACTBHMA JJIA
OKpY’Kalollel Cpefpbl; OCO3HaHHWE TJIOOATBHOTO XapakTepa HKOJOTHYECKUX
npo0JeM M MyTed UX pelIeHUs; CIOCOOHOCTh MPUMEHSTh 3HAHUS, MOJIydyaeMble
IIPU U3YYEHUU XUMUH, U1 PELICHUs 3a1a4, CBSA3AHHBIX C OKPYXKAIOLIECH CPEenou;
AKTUBHOE HENPHUATUE JECUCTBUM, TNPUHOCAIIMX BPEI OKPYKAIOUIEH CPEIE;
OCO3HAHKE CBOEU POJIM KaK TpaKJaHUHA U MOTPEOUTENS B YCIOBUIAX B3aUMOCBSI3U
IIPUPOJHOM, TEXHOJIOTUUECKOM U COLMAIBHOW Cpeld; TOTOBHOCTh K YYacTHUIO B
MIPAKTUYECKOM AESATENBHOCTH IKOJIOTHUECKOW HAITPABJIEHHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl O0OYJarONIMXCS, OCBOMBIIMX MPOrpaMMmy IO
XMMHUU OCHOBHOTO 001Iero 00pa3zoBaHus, BKIIOYALOT:

YCBOEHUE MEXIUCIUILTMHAPHBIX (MEXKIPEAMETHBIX) MOHATHH, OTpaXKaromx
MaTepuaibHOE€ €IMHCTBO MHpa M TMPOLIeCC TO3HaHMs (BEIIECTBO, CBOWCTBO,
SHEPIUsl, SBJIECHUE, HAay4YHbIH (PaKkT, 3aKOHOMEPHOCTh, TMIIOTE3d, 3aKOH, TEOpUs,
HaOJII0/IeHne, U3MEpEeHHe, UCCIIEI0BAHNE, SKCTIEPUMEHT U IPYTHUe);

OBJIQJICHUE YHHUBEPCAJIbHBIMM Y4E€OHBIMHU JIEHCTBUSIMH (IIO3HABATEIbHBIMHU,
KOMMYHUKAaTUBHBIMH,  PETYJISTUBHbIMHM),  BaXHBIMH  JUISI  TOBBIIICHUS
3¢ (GEKTUBHOCTH OCBOEHHUSI COJEp)KaHUA YUEOHOTo mpeaMera, (PopMHUpOBaHMS



KOMIICTEHIIUM, a  TakkKe  IMPOEKTHO-UCCIICAOBATEIIbCKOU  AEATEILHOCTH
00yJaronmxcs B Kypce XuMuH;

CIOCOOHOCTh MX HCMOJIb30BaTh B y4€OHOM, MO3HABATEIbHOW U COLMAIBHOM
MIPaKTHUKE.

Ilo3naBaTe/ibHbIE YHMBEPCAJIbHbIE y4eOHbIE 1eiCTBUSA

ba3zoBrbie1ornyeckue 1eicTBUA:

YMEHHS HCIOJb30BATh MPUEMbl JIOTMYECKOT'O MBILIUICHUSI MPU OCBOECHUU
3HAHM: PaCKpbIBaTh CMBICI XUMUUECKUX MOHATHI (BBLAEIATh UX CYLIECTBEHHBIE
NPU3HAKY, YCTAHABIMBATh B3aMMOCBSI3b C JIPYTUMHU NOHATHUAMM); aHAIM3UPOBATH,
CpaBHUBATh, 00001aTh, BHIOMpPATh OCHOBaHUS JUIsl KJIACCHUPUKALMK U
CUCTEMATH3alMU XMMUUYECKUX BEUIECTB U XMUMHMYECKUX PEAKIIMIA; yCTaHABIMBAThH
NPUYMHHO-CJIECTBEHHbIE CBS3M MEXIYy OOBEKTaMU M3YYEHHs; CTPOUTH
JOTUYECKUE PacCyXIeHUsi (MHAYKTUBHBIC, JENYKTUBHBIE, [0 aHAJOTHH);
npeajaratb KpUTEPUM U BBISBIATH OOIIME 3aKOHOMEPHOCTH W MPOTUBOPEUUS B
U3Yy4aeMbIX IpOLEcCax U SBJICHUSAX; TPOBOAUTH BBIBOJbI M 3aKIIIOUEHUS; YMEHHUS
NPUMEHATh B MPOILIECCE MO3HAHUS MOHATUS (MPEIMETHBIE M METAIPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENN, UCTOJB3YEMbI€ B XUMHUH, PEOOPa30BbIBATH
MOJIeNIbHbIE IPEACTABICHUS — XUMUYECKUIA 3HAK (CUMBOJI 3JIEMEHTA), XUMHYECKasi
dbopmyna U ypaBHEHHE XMMUYECKON peakUuu — MPHU PELICHUH Y4eOHBIX 3a/1ay; C
Y4€TOM 3THUX MOJEIbHBIX TMPEICTABICHUN XapakTepu30BaThb U3y4yaeMble
XUMHUYECKHUE BEIIECTBA U XUMHUUECKUE PEAKIUU.

ba3oBble muccienoBaresibCKue aelcTBUA (MeTOABI HAYYHOrO IO3HAHMS
BelIECTB U SIBJICHUH):

YMEHUS TPUMEHATh METOJbl HAYyYHOTO TMO3HAHWSI BEIIECTB M SIBJICHUHM Ha
SMIUPUYECKOM U TEOPETUUECKOM YPOBHSIX B YyUeOHOW TMO3HAaBATEIbHOW U
IIPOEKTHO-UCCIEN0BATENbCKON IEATETbHOCTH;

YMEHHS HCIOJIb30BaTh TIOCTABJICHHBIE BOMPOCHI B Kaue€CTBE HMHCTPYMEHTA
MO3HAHUSA U CAMOCTOSITEIbHO CTABUTH BOIIPOCHI; aHATM3UPOBATh (DaKThl, BHISBIIATD
u QopmynupoBaTh MNpoOJEMy, ONpPENesiTh IEIb W 3alauyd, COOTBETCTBYIOIIME
pelIeHnto mpo0oIeMbl; TpeIaraTb OMUCATENLHYIO WM O0BICHUTELHYIO THIIOTE3Y
U OCYILIECTBJIATh €€ TMPOBEPKY; YMEHHUS NPOBOJIUTH HU3MEPEHUS HEOOXOIUMBIX
NapaMeTpoB, BBIUKCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS U HKCIIEPUMEHTHI
(peasibHBIE UM MBICJIEHHBIE), CAMOCTOSTEIILHO IPOTHO3UPOBATH PE3YNbTATHI,
dbopmynrpoBaTh 0000IIEHHUSI W BBIBOJBI IO PE3yJibTaTaM IMPOBEIECHHOTO OIbITA,
UCCJIEIOBaHMsI, COCTABIISITh OTYET O MPOJEIaHHOM paboTe;

Pabora c ungopmanmeii:

YMEHHSI OPUEHTHPOBATHCSA B PA3JIMYHBIX UCTOUHHMKAX MH(DOpMaIu (HayqIHO -

NOMyJISIpHAsl JIMTepaTypa XUMHUYECKOrO COAEp)KaHMs, CHpPaBOYHBIE MOCOOU,



pecypcbl UHTepHeTa); aHaM3upoBaTh UHOOPMAITUIO U KPUTHIECKH OLICHUBATDH €€
JIOCTOBEPHOCTh U HEMPOTHBOPEUMBOCTb, OTOMpAaTh M  HHTEPIPETUPOBATH
UH(POpMAIUIO, 3HAYUMYIO [IJI1 pelleHus y4eOHOM 3aqauu; YMEHUs MPUMEHSThH
pa3nuuHble MeToAbl U (POpMyNIMpoBaTh 3ampochl MPHU TOWCKE U OTOOpE
uH(pOpMaIuM, HEOOXOTUMON MJI BBIMIOJHEHHUS Y4YeOHBIX 3aad; HCIOJb30BaTh
UH(POPMAITMOHHO KOMMYHUKATHBHBIE TEXHOJOTHM U Pa3JIMYHbIE TOUCKOBHIE
CUCTEMBI; CaMOCTOSATEIILHO BBIOMpATh ONTUMAIbHYIO (OPMY MPEACTABICHUS
uHpopmManuu (cxeMbl, rpaduKd, IUarpamMMbl, TaOJNUIBl, PUCYHKH U JApyTHe
(dbopMBI); YMEHHUSI UCTIOJIB30BaTh HAYUYHBIN S3BIK B KaYeCTBE CPEACTBA PabOTHI C
XUMUYecKoM wuHpopMmanueli; TPUMEHATh MeXNpeaMeTHole (pusnyeckue u
MaTeMAaTUYECKHUE) 3HAKU U CUMBOJIBL, (POpMyJibl, aO0OpeBUaTypbl, HOMEHKIIATYpY,
UCIIOJB30BaTh U MPEOOpPa3OBbIBATH  3HAKOBO-CHMBOJIMYECKUE  CPEIACTBA
HArJIsIAHOCTH.

KoMMyHnKaTUBHBbIE YHMBeEpPCAJIbHbIE YdeOHbIe eliCTBHS:

1) ymenust o61eHHsI (MUChbMEHHOW U YCTHOM KOMMYHUKAIIUH ):

NPEACTaBIATh MOJYUYECHHBbIE pPE3yJbTaThbl MO3HABATENLHOW ACSITENLHOCTH B
YCTHBIX M THUCbMEHHBIX TEKCTaX; IMMyOJMYHO BBICTYNAThb C NpEe3EeHTaluen
pEe3yIbTaTOB BBIMOJHEHUSI XUMHUYECKOIO0 JKCIIEPUMEHTa (MCCleA0BaTENbCKON
Ja00paTOpHOM WM PAKTUUECKOU paboThl, yueOHOTO MPOEKTa); B XOJ€ JUaiora u
(M) IUCKYCCHUM 3a7]aBaTh BOMPOCHI 1O 00CYK/1aeMOM TeMe U BbICKa3bIBaTh UIIEH,
(bopMyIMpOBaTh CBOM MPENJIOAKEHUS] OTHOCUTEIBHO BBITIOJHEHUS MPEIJIOKEHHOM
3a/1a4yu.

2) yMeHusi y4eOHOTr0 COTPYAHUYECTBA (TPYNIOBasi KOMMYHHUKAIIHS ):

y4acTBOBaTh B TPYIIOBBIX (Popmax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOM pabOThl, OMNPEACNSATh CBOIO POJIb, PACHPECIATh 3aa4yd MEXIY
YJieHaMU TPYIIIbl; BBIMOJHATH CBOIO 4YacThb pabOThl, KOOPAMHUPOBATH CBOU
NENCTBUA C JEUCTBUSIMU JPYTUX UJICHOB KOMAHJIbI, OMNpPENEsTh KPUTEPUU IO
OIICHKE KauecTBa BBINOJHEHHOW paboThl; pellaTh BO3HUKAIOILIME MPOOJIEMbl Ha
OCHOBE ydeTa OOIIMX HHTEPECOB M COTJIACOBAHMSA TMO3ULIMH, Y4acTBOBaTh B
oOCyX/ieHnd, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux Qopmax
B3aUMOJICUCTBUSL.

PeryasiTuBHbIe YHHMBEpPCaJIbHbIC Y4eOHBIE 1eCTBUA

OBnasieHWe YHHUBEPCATbHBIMU YYE€OHBIMU PETYJISTUBHBIMU JCHCTBUAMHU
BKJIFOYAET PA3BUTHE CAMOOPTaHU3ALMHU, CAMOKOHTPOJI, CAMOKOPPEKIMH, B TOM
YHUCJIE:



YMEHUSI peliath yuyeOHble U HUCCIENOBATEIbCKUE 3a/ladyd: CAMOCTOSTEIHLHO
BBIOMpATh CTIOCO0 pelieHns ydeOHOM 3am1aun (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BBIOMpaTh Haubojee NOAXOJAIIMM C YY4ETOM CaMOCTOSTENIHHO
BBIJICIIEHHBIX KPUTEPUEB), TNIAHUPOBATH CBOIO padOTy MPU PEUICHUU Y4eOHON WU
UCCIICIOBATEIbCKOM ~ 3aJau¥; HAa  OCHOBE  IOJYYEHHBIX  PE3YJbTaTOB
dbopMyupoBaTh 00OOIICHHSI U BBIBOJIbI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
IPOILIECCOB; AHAIM3UPOBATh pE3yJbTaTbl: COOTHOCUTH CBOMU JIEUCTBUS C
IUIAHUPYEMBIMU  PE3YJIbTaTaMH, OCYILECTBISATH CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTUPOBATh CBOIO IEATEIbHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IHPEIMETHBIE PE3YJIBTATBI

[IpenmeTHble peE3yJIbTaThl OCBOCHHUS MPOrPAMMBI [0 XHMHHM OCHOBHOTO
oOwero oopa3oBaHus Ha YIriIyOJEHHOM YpPOBHE MMEIOT OOIIEEe COAEpKATEIbHOE
PO € MPEIMETHBIMHU pe3yibTaTaMu 0a30BOTO YpPOBHs, COTJIACOBAHbI MEXIY
co00i1, 4TO MO3BOJISIET PEATM3OBBIBATH YIIIyOJIEHHOE M3YyYEHHE KaK B paMKax
OTAENbHBIX KJIAacCOB, TaKk M B pPaMKax pealM3aldd HWHIAUBUIYAIbHBIX
00pa3oBaTeNbHBIX TPACKTOPHIA, B TOM UKCJIE UCIIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzanuu. [lo 3aBepiieHNM peanu3alyy NPOTpamMMbl YriIyOJIEHHOTO YpPOBHS
oOyyJaronmecss CMOryT J€TalbHEE OCBOMTh MaTepuai, OBIAIETh PACIIUPEHHBIM
KpYTrOM MOHSATUI U METOJ0B, PEIIaTh 3a1a4u 00Jiee BBICOKOTO YPOBHS CJI0KHOCTH.

[IpenmerHbie pe3ysbTaThl BKIIOUAIOT: OCBOCHHE OOYYAIOUIMMUCS HAYYHBIX
3HAaHUWA, YMEHUH U cnocoOOB JEHCTBUM, CHENUPUUYECKUX [Js1 MPEIMETHOMN
obnactu «XUMHS»; OCHOBbI HAYYHOTO MBILIUICHHS; BHJIBI JESITEILHOCTH TIO
NOJIyUCHHUIO HOBOTO 3HAHWS, €ro HWHTEpHpETalud, NpeoOpa3oBaHUIO U
OPUMEHEHUIO B PAa3JMYHBIX Y4YE€OHBIX U PEAIbHBIX >KU3HEHHBIX YCIIOBUSX;
00ecreunBalOT BO3MOXKHOCTh YCHEIIHOI0 OOY4eHHs Ha CIEAYIOIEM YpPOBHE
oOpa3zoBaHusl.

K xonmy oOyuenuss ¢ 8 kaacce y oOydaromierocsi OyayT cgopMuUpoBaHbBI
CIEAYIOUME TPEIAMETHBIC pe3yJdbTaThl M3y4YCHHsS] XUMHHM Ha YIIIyOJICHHBIM
yYpOBHE:

PacCKpBIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TIOHATHUM: aTOM, MOJICKYIa,
XUMHUYECKUM BJIEMEHT, METaUl, HEMETAJl, aUIOTPOIMS, IPOCTOE BEIIECTBO,
CJIO’)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAT ¢ HEOMHOPOJHAas), BaJCHTHOCTD,
OTHOCHUTEIbHAsA aTOMHas1 W MOJICKYJSIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHas Macca, MaccoBas JOJiI XHMHYECKOTO 7JJIEeMEHTa B COCIMHECHUH,
MOJISIpHBIN 00BEM, OTHOCUTENIbHAS TUIOTHOCTH Ta30B, OKCHI, KHUCJIOTa, OCHOBAHHE,
comb, amdoTepHbI OKcHA, aM(pOTEPHBIN THAPOKCH], XUMHUYECKas peaKIus,



KJIacCU(UKALUS PEAKIUNA: PEaKIMd COCAUHEHUS, PEaKIMU Pa3JI0kKEHUs, PeaKuu
3aMeIleHMs], peakud OOMeHa, 9K30- W JHAOTEPMHUYECKHUE PEAKIUH; TEIUIOBOU
o deKT peakuu; SApO aTroma, AIEKTPOHHBINM CIIOW aToma, aTOMHas OpPOUTAIIb,
pagnyc aToMa, XMMHUYECKasl CBsI3b, MOJISIPHAS M HEMOJSIpHAs KOBAJICHTHAs CBS3b,
MOHHAs CBs3b, HWOH, KAaTMOH, AaHHWOH, pAacTBOP, MaccoBas JOJs BEIIECTBA
(MpoLIEHTHAs KOHUEHTpaIKsi) B PacTBOPE, MOJISIPHAI KOHIIEHTPAIUsl BEILECTBA B
pacTBOpE; BICKTPOOTPULIATEILHOCTh, CTEHEHb OKHUCJICHHS, OKHCIMTEIN U
BOCCTaHOBUTEIH, OKHCJICHUE u BOCCTaHOBJICHHE, OKHCJIMTENBHO -
BOCCTaHOBUTEJbHBIE PEAKIIUU, METO/I AJIEKTPOHHOTO OajlaHCa;

WUIFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHH H
MPUMEHSTH 3TU NOHATHUS IPY OTTMCAHUU BELIECTB U UX MPEBPaIICHUI;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIEHUSI (JOpMYJT BEIIECTB
Y YPABHEHUN XUMUYECKUX PEaAKIINA;

OTPENEIsITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb OKHUCJICHUS JJIEMEHTOB B OWHApHBIX COCIAMHEHUSX, NPUHAJJICKHOCTb
BEIIECTB K ONPEIEICHHOMY KJIACCY COCNMHEHUM M0 (opMyJiaM, BUJIbl XUMHUECKOI
CBSI3U (KOBAJCHTHOM U MOHHOM) B HEOPTaHUYECKUX COCIUHEHUSX;

PaCKpBIBATh CMBIC]T 3aKOHOB COXPAHEHHMS MAacCChl BEIIECTB, MOCTOSHCTBA
cocraBa, [lepumonmueckoro 3akona /. M. MeHueneeBa, aTOMHO-MOJIEKYJIAPHOMU
TEOPHUH, 3aKOHA ABOraJpo U €ro CJIEICTBUM, NMPEACTABICHUI O HAYYHBIX METOJAX
MO3HAHUS, B TOM YHCJIE DJKCIEPUMEHTAILHBIX W TEOPETUUECKUX METOAaxX
MCCJIEIOBAHMS BEILIECTB U U3YUYECHHSI XUMUYECKUX PEAKIIUM;

JIEMOHCTPUPOBAaTh MOHWMAHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT UX MOJIOKeHUs B [leproguueckoii cucteme:

ONUCBHIBATh M XapakTepu3oBaTh TabimuHyto Gopmy Ilepmoauueckoit
CHUCTEMbl XMMHMYECKHX JJIEMEHTOB: pa3iMyuarh MOHATHS «TJIaBHas moarpymnmna (A-
rpynmna)» u «mobounas noarpynna (b-rpymma)y, «Maabpie meproab» U «OOJIbIINE
MIEPUOIbD»;

COOTHOCHTh 00O3HA4YECHMS, KOTOpble UMEIoTCs B Tabmuie «lleprognueckas
cucteMa xumuueckux aneMmeHtoB J[. M. MenaeneeBa», ¢  YHCJIOBBIMH
XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsij
sapa, 00IIIee YHMCII0 AICKTPOHOB U PACTIPEICTICHHUE UX 110 AJICKTPOHHBIM CJIOSIM);

OOBSICHATh CBsI3b TIOJIOKEHUS dJieMeHTa B Ilepmomnyueckoil cucteme cC
pacmlpeielicHUeM BJIEKTPOHOB IO SHEPTETUYECKUM YPOBHSIM, TOIYPOBHSIM U
OpOUTAIIIM AaTOMOB IIEPBBIX YETHIPEX MIEPHUOIOB;

KJIaCCU(UIIMPOBATh XMMHUYECKHE JJIEMEHTHI, HEOPraHMYECKHUE BEIeCTRA,
XUMHUYECKHUE peakinu (110 YHUCIy U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, IO
TeroBoMy hdeKTy);



XapaKTepu3oBaTh (OMHUCHIBaTh) (PU3MYECKHE U XUMHYECKHE CBOMCTBA
IPOCTBIX U CJOKHBIX BEUIECTB: KUCIOPOAa, BOAOPOAA, BOJIbI, 0OIINE XUMUIECKUE
CBOMCTBA OKCHJIOB, KHUCJIOT, OCHOBAHUWA W COJIEH, I'€HETHYECKYI0 CBSI3b MEXIY
HUMH, TIOATBEPKJasi MpUMEpPaMU MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIINN;

OTMCHIBATH POJIb KHUCJIOPOJa, BOJOPOAa U BOJABI B MPUPOIHBIX MpOlieccax, B
KUBBIX OPTaHU3MaX, UX NMPUMEHEHUE B PA3IUYHBIX OTPACISAX MPOMBIILICHHOCTH,
BO3MOYHO€ UCMOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSACHATh M NPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HX
COCTaBa U CTPOEHHUS, BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX IPEBPAILCHUNA B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCJIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MOJISIPHYIO MAacCy CMECH, MOJIbHYIO OO0 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH,
MacCoOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (hOopMyse COEIMHEHUS, HaXOAMThb
IpOCTENIIYI0 (POPMYJTy BEHIECTBA TI0 MAaCCOBBIM WJIM MOJIbHBIM JOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIIO BEUIECTBA B PAacTBOPE, MOJBIPHYIO KOHIIEHTPALMIO BEUIECTBA B
pacTBOpe, IPOBOAUTH PACUETHI [10 YPABHEHUSIM XUMUYECKOU peaklnu;

NPUMEHAITh OCHOBHBIE OIEPAlMU MBICIUTEIbHON JESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNEe, CUCTEMATU3aUI0, KIAaCCU(PUKAIINIO, BBISIBJICHHUE
NPUYMHHO-CJIECTBEHHBIX CBS3€M — Ui UM3Y4YEHUS CBOWCTB BEILUECTB U
XUMHYECKUX PEaKIUi, eCTECTBEHHO-HAYUYHbIE METO/bI MTO3HAHUSI — HAOJIOECHHE,
U3MEpPEHUE, MOACIMPOBAHUE, HKCIEPUMEHT (PEabHbIA M MBICIECHHBIN) — JIs
OCBOEHUS yU€OHOTO CO/Iep KaHus;

packphIBaThb CYIIHOCTh NPOILIECCOB OKHUCJIEHUS W BOCCTaHOBJICHUS,
COCTABJISITh YPaBHEHMS] MPOCTBHIX OKHUCIUTENHHO-BOCCTAHOBUTEIBHBIX pPEAKIIHIMA
(METOI0M 3JICKTPOHHOTO OaslaHCca);

YCTaHABIIMBaTh CBS3M MEXAY peaJbHO HAOMIOJAaeMbIMH XUMHYECKUMU
SBJICHUSIMU U TPOLIECCAMU, POUCXOISAIIMMHU B MaKpO- U MUKPOMUPE, OOBSICHATH
NPUYUHBE MHOTOOOpAa3us BEIIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX y4€OHBIX MPEAMETOB;

coOmonarh npaBuiaa Oe3omacHOW paboThl B JIabOpaTopuu  Mpu
UCIIOJIb30BaHUM XMUMHUYECKOW TMOCyAbl U OOOpYyIOBaHUS, a TaKxkKe IMpaBuia
oOpallleHusi C BELIECTBAMU B COOTBETCTBUU C WHCTPYKUUSAMH BBIMOJTHEHUS
Ja00paTOPHBIX OMBITOB M TPAKTUYECKUX PaOOT MO MOJYYEHUIO U COOMPaHHIO
ra3zo00pa3HbIX BEIIECTB (BOIOPOJIa W KHUCJOPO/aa), IPUTOTOBICHUIO PACTBOPOB C
OIIPENEJICHHOW  MAacCOBOM  JOJIEM  PAacTBOPEHHOIO  BEIIECTBA, PELICHUIO
IKCIEPUMEHTATIbHBIX 337ady N0 TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCIUHCHUIY



JEMOHCTPUPOBATh  BJIQJACHUE OCHOBAMM  XHMHMYECKOW  I'PAMOTHOCTH,
BKJIIOYAIOILEH yMeHHs 0e30MacHOT0 OoOpaIleHus ¢ BEIIECTBAMU, UCTIOJIB3YEMbIMU
B NIOBCEHEBHOM KM3HH, a TAK)KE 3HAHWE MPaBUJI TIOBECHUS B LEISAX COEPEKEHUS
3710POBbsI M OKPYIKAOILIEH CPEJIBL.

K xoHmy oOyuenuss ¢ 9 knacce y oOydaromerocsi OyayT cGopMHUpOBaHbI
CICIYIOIME TPEIMETHBIC pE3YJbTaThl M3YUYCHUS XUMHUH Ha YriIyOJICHHBIM
YpOBHE:

PacKpbIBaTh CMBIC] OCHOBHBIX XUMHYECKHUX MOHITHI: XUMUUECKUN IEMEHT,
aroM, MOJIeKYyJla, HWOH, KATHOH, AaHUOH, O3JIEKTPOOTPULATEIbLHOCTb, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PEaKLMsl, TEIIOBOU 3(PPEKT peakiunu, MOJb, MOJIIPHBIN
00BbEM, pacTBOp;

AJIEKTPOJIUTBI, HEAJEKTPOJIUTHI, 3JIEKTPOIUTHYECKAS JUCCOLMALINS, PEAKLIUU
MOHHOTO OOMEHa, THAPOJIM3 COJIeH, OOpaTUMble U HEOOpATUMBIE pPEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, OKHUCIUTENIb, BOCCTAaHOBUTEID,
OKUCJICHUE W BOCCTAHOBJICHHE, OAJIEKTPOJIM3, aUIOTPOIUs, aM(pOTEPHOCTD,
XMUMHUYECKasi CBA3b (KOBAJICHTHAsl, NOHHAs, METAIUIMYECKas), MEKMOJIEKYJIIPHbIE
B3aUMOJICHCTBUS (BOIOpOJHAs CBs3b, CWibl BaH-nep-Baanbca), KOMILIEKCHBIE
COEIMHEHUS], KPUCTAUIMUECKUE pelIeTKH (MIPUMHUTHUBHAA KyOuueckas, 0ObEMHO-
LEHTPUPOBaHHAS KyOuueckasi, rpaHelieHTPUPOBaHHAs KyOuueckas,
reKcaroHajibHasi IJIOTHOYNAKOBaHHAs), KOPPO3Usl METAJUIOB, CIUIABbl; CKOPOCTb
XUMHUUYECKOM peaKuy, Karaau3, XMMUYeCKOEe pPABHOBECHE, DJIEMEHThl XUMUYECKOHT
TEPMOJUHAMHKH KaK OJHOM U3 TeopeTruueckux ocHOB xumuu; [1J1K;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMUUYECKUX TMOHATUH U
NPUMEHSTh 3TU MOHATHS IPU OMMCAHUU BEIIECTB U UX MIPEBPAILICHUI;

UCIIOJIb30BaTh XUMUUECKYIO0 CUMBOJIMKY JIJIsl COCTaBJICHUSI (POpPMYI BEIIECTB
Y YPAaBHEHUM XUMHUUYECKUX PEAKIUN;

OTIPEIENSATh BAJCHTHOCTh W CTENEHb OKUCJICHUS XUMHYECKHX JJIEMEHTOB B
COEIMHEHMSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY
KJIACCY COEAWHEHUN 1Mo QopMynaM, BUIBI XUMHYECKOW CBA3U (KOBAJIECHTHOM,
WOHHOM, METAUTMYECKON) B HEOPraHMYeCKUX COEIUHEHUSIX, 3apsij HOHA IO
XUMHUYECKON (opMyJsie, XapakTep cpelibl B BOAHBIX PAacTBOPaX HEOPraHUYECKHUX
COEMHEHUMN, TUM KPUCTALIMYECKOM pEIIeTKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMmbIci llepuonmueckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHUE:

ONUCBHIBATh M XapakTepw3oBaTh TabmmuHyto (opmy Ilepmoandeckoit
CHCTEMbl XHMHWYECKUX 3JEMEHTOB: pa3ianyarb MOHATUS «A-rpynna» u «b-
TPYIIaY, «MaJIbIe IEPUOABD U «OOJIBIINE IEPUOIBIY;



OOBSACHATH CBSI3b TOJIOKEHHS »dieMeHTa B Ilepuomuueckoit cucteme ¢
pacrpeneneHueM JJIEKTPOHOB MO DHEPTETUYSCKHUM YPOBHSIM, TOIYPOBHSM U
opOuTAISIM aTOMOB IEPBHIX YETHIPEX MEPHUOIOB;

BBIJICIATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOICTB JJIEMEHTOB M HX
COeMUHEHHNH (KUCIOTHO-OCHOBHBIX M OKUCJIMTEIbHO-BOCCTAHOBUTEILHBIX CBOWCTB
OKCHWIOB Y THAPOKCHIOB) B TpeaeiiaXx MaJbIX MEPUOJOB W TJABHBIX MOATPYIII C
Y4€TOM CTPOCHUS UX aTOMOB;

PacKpBIBaTh CMBICI TCOPHUH DJICKTPOJIUTUIECKOM TUCCOIIMAIINY, 3akoHa ['ecca
U €ro CIIEACTBUM, 3aKOHA JECUCTBYIOIIMX Macc, 3aKOHOMEPHOCTEH W3MEHEHHUS
CKOPOCTH XHMHUYECKOW PEAaKIMH, HampaBJICHUS CMCIICHUS XUMHUYECKOTO
pPaBHOBECHSI B 3aBUCHMOCTH OT Pa3JIMIHBIX (PAKTOPOB;

KJacCU(UIIMPOBaTh XUMHYECKHUE DJIEMEHTBhI, HEOPraHUYECKHE BEIIeCTBa,
XUMHYECKHUE peakiny (TI0 YUCIIy ¥ COCTaBy YYaCTBYIOIIMX B PEAKIIUU BEIICCTB, TIO
TerioBoMy 3((deKTy, 1o arperaTHOoMy COCTOSHHUIO PEareHTOB, 10 HM3MEHEHHIO
CTETICHEH OKHUCJICHUS XUMHUYECKUX JJIEMEHTOB, TI0 OOpaTUMOCTH, TIO YJaCTHIO
KaTajan3aropa);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3IMIHBIX KJIACCOB HEOPTAHMYCCKUX COCIMHECHUM, TOATBEPKIAAs 3TO OIHCAHHEC
NpUMEpaMH  MOJIGKYISIPHBIX M HOHHBIX  YPaBHCHHMHA  COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIINL;

COCTABJISATh YPABHEHHMSI: AICKTPOIUTHICCKOM JTUCCOITHAITIH KUCIIOT, IIEIIOYCH
W COJIeH; TOJHBIC M COKpAIICHHBbIC YpaBHEHHWS peakiiii HOHHOTO OOMEHa;
peaKkiii, TOATBEP)KIAIOIMNX CYIISCTBOBAHHE TCHETUYCCKOW CBS3H MEXKIY
BEIICCTBAMH Pa3JIMIHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh TIPOIECCOB THJAPOJHM3a COJIeH  IOCPEACTBOM
COCTaBJICHUSI KPAaTKUX MOHHBIX M MOJICKYSIPHBIX YPaBHEHUI pEaKIMi, CYIIHOCTh
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH  TOCPEICTBOM  COCTaBJICHHS
AJIEKTPOHHOTO OaaHca ATUX PEaKIIHi;

IPEICKa3bIBaTh XapaKTep CPEAbl B BOIHBIX PACTBOPAX COJICH;

XapaKkTepu3oBaTh (OMHUCHIBATh) (M3UYECKHE U XUMHYECKHE CBOMCTBA
MIPOCTBIX BEIIECTB (KUCIOPO/I, 030H, TpaduT, ammas, KpeMHui, 60p, a3oT, Gocdop,
cepa, XJIOp, HAaTPUM, KA, MarHuii, KaJIblUM, aTFOMAHUH, JKEJIE€30, MEb, IIUHK,
cepebpo) u 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX
PacTBOPOB (aMMHaK, XJIOPOBOJOPOI, cepoBoiopona, okcuabl yriaepoma (I, 1V),
kpemuus (1V), azora (I, I, I, 1V, V) u docdopa (lll, V), cepsr (IV, VI),
CepHHUCTas, cepHas, a3zoTHas, ¢dochopHas, yrojbHas, KpPEMHHUEBAas KHCIIOTHI,
okcuabl U THAPOKCHAB MeTauioB |A—IlIA-rpymm, amomunusa, menu (1), muHka,
xenesa (11 u 111));



HOSICHSTh COCTaB, OTHAEIbHBIE CIIOCOObI TMOJYYEHHS M CBOWCTBA CIIOMKHBIX
BEIIECTB (KUCJIOPOACOEpIKALME KHUCIOTHI XJIOpa, a30TUCTasi, OOpHas, yKCycHas
KUCJIOTHI M UX coJik, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcua xpoma (l11), nepmanranar kanus;

OTHCHIBATh POJIb BAKHEUIINX U3yYaeMbIX BEUIECTB B MPUPOIHBIX MPOIECCAX,
BJIMSIHUE HA JKUBBIC OPTaHU3MbI, IPUMEHEHNUE B PA3JIMYHBIX OTPACIISIX SKOHOMUKH,
UCII0JIb30BaHKE JJIs CO3JaHHS COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTHif;

NPOBOJIUTh PEAKIIMH, TOITBEPIKAAIONIME KAYeCTBEHHBIM COCTAB Pa3IMYHBIX
BEIIIECTB, PACIO3HABATH OMBITHBIM IYyTEM COJIEpIKAIMecss B BOJHBIX PacTBOpax
WOHBI: XJIOpHA-, OpoMuI-, MOAun-, cyibdar-, gocdar-, kapOOHAT-, CUIMKAT-,
cynbGUT-, CyabGUA-, HUTPAT- M HUTPUT-HOHBI, TUAPOKCUI-HOHBI, KaTHOHBI
aMMOHUS, MarHusl, KaJbI¥s, aTlOMUHMS, Kene3a (2+) u skeneza (3+), meau (2+),
IIUHKQ;

OOBSICHITh U MPOTHO3UPOBATH CBOVMCTBA BAKHEHIINX M3yYaeMbIX BEIECTB B
3aBHCHMOCTHU OT UX COCTaBa U CTPOCHUS, IPUMEHEHHUE BEIIECTB B 3aBUCHMOCTH OT
UX CBOMCTB, BOBMOYKHOCTbH MPOTEKAHUSI XUMHUYECKUX MPEBPAILCHUN B Pa3IMYHBIX
YCIIOBUSIX HA OCHOBE PAacCMOTPEHHBIX JJIEMEHTOB XWMUYECKOW KWHETUKUA U
TEPMOIUHAMHUKH;

BBIYHCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOTO 3JIEMEHTa MO (OpMyJie COECIUHEHUS], MacCOBYIO
JIOJTI0  BEILECTBA B PAaCTBOPE, MOJIbHYIO JOJI0 XUMHUYECKOTO »3JeMEHTa B
COCIMHEHUHU, MOJSIPHYIO KOHIIGHTPAIIMIO BEIIECTBA B PAacTBOpPE, HAXOIUThH
NPOCTEHITYIO0 (POPMYITy BEIIECTBA 10 MACCOBBIM MJIM MOJBHBIM JIOJISIM DJIEMEHTOB,
MPOBOJIUTH PAacUEThl M0 YPABHEHUSAM XUMUYSCKHX PEAKIMA ¢ y4eTOM HEJOCTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOTO BBIXOJA MPOJYKTA, 3HAYEHMS TEIJIOBOTO
addekTa peakiuu, OnpenessiTh COCTaB CMECEH;

coOmonaTh npaBuiaa Oe3omacHOW paboTel B JIabOpaTopuu  Mpu
UCIIOJIb30BAaHUHA XMMUYECKOW TIOCYIbl M OOOpYyIOBaHHWS, a Takke IMpaBuiia
oOpaieHnsi ¢ BEMIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSIMU BBITTOJTHEHHS
Ja00paTOPHBIX OMBITOB U NPAKTUYECKUX PabOT MO MOJYYEHUIO U COOMPaHHIO
ra3oo0pa3HbpIX BeEIIECTB (aMMUaka M  YIJIEKHCJIOrO0 Tra3a) MW PEHICHHUI0
OKCIIEPUMEHTATBHBIX 33/lad [0 TeMaM Kypca, TMpPEACTaBIATh Pe3yJIbTaThl
AKCTIEpUMEHTa B (DOpMe BBIBOJIOB, JI0KA3aTEIbCTB, TPa(UKOB, TaOIMI] U BHISBIISATH
IMIUPUIECKUE 3aKOHOMEPHOCTH;

NPUMEHSATh OCHOBHBIC OIEPAlMH MBICIUTEIBHON NEATENLHOCTH (aHATU3 |
CHUHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMATHU3aIlMIo, BBIIBJIICHUE NPUYUHHO-
CJICZICTBEHHBIX CBSI3€M) MPU M3YUYEHUN CBOMCTB BEIIECTB U XUMHUUYECKHUX PEAKIIMM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HaHUA (HaOJr0eHIe, U3MEPEHUE,
MOJIEIMPOBAHUE, SKCTIEPUMEHT (PeaTbHbIN U MBICJICHHBIN );



NpUMEHATh  TpaBWwia  Oe30macHOro  oOpamieHWsi C  BEIIECTBaMH,
UCIIOJb3YEMBIMU B TIOBCEAHEBHOM JKU3HH, IMpaBWIa MOBEACHUS B LEIAX
cOepekeHHsI 370pOBbS U OKpYKarolleil NpHUpOAHON cpenbl, MOHUMATh BpE
(OrmacHOCTh) BO3JIEHCTBHMSA Ha JKUBbIE OPraHU3MBbl OIPENEICHHBIX BELIECTB,
NOSICHATh HA MPUMEPAX CHNOCOOBI YMEHBIIECHUS U NMPENOTBPAILECHUS MX BPEIHOTO
BO3JEICTBUS, 3HAUECHUE )KUPOB, OEIKOB, YIJIEBOI0OB JIJIsl OpraHU3Ma YEJIOBEKA;

UCIIOJIb30BaTh TOJIydEHHbIE TMpecTaBiIeHuss o cdepax MmpodeccuoHaIbHOM
JESITEIIbHOCTH, CBSI3aHHBIX C HAYKON U COBPEMEHHBIMU TEXHOJIOTUAMH, KaK OCHOBY
Ui TIpo(pecCUOHATIbHOM OpHEHTAllMd M JJIs OCO3HAHHOTO BHIOOpAa XHMHUHU Kak
npoQUILHOTO TMpeaMeTa NP MPOAOJDKEHWHM OOYYEeHHsS Ha YPOBHE CPEIHEro
o0111ero 00pa3zoBaHus;

y4acTBOBAaTh BO BHEYPOUHOUN MPOEKTHO-UCCIEI0BATEIbCKON AESITEIbHOCTH
XUMHYECKON M XUMHMKO-3KOJOIMUECKOW HAMpaBJIEHHOCTH, MNPHUOOPECTH OIBIT
NPOBEJICHUS YU€OHBIX UCCIEAOBAHUN B YCIOBUAX 00pa30BaTE/IbHBIX OpraHU3alui,
a Tak)Ke OpraHu3aluii (HUEHTPOB) IOMOJIHUTEIBHOTO 00pa30BaHUs AETEN.



TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
KoJsmuecTrBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3nesioB U (¢ poBbIe)
KonTpoJsbHbie IpakTnueckue
n/n TeM NPOrpaMMBbI Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl

Pa3neu 1. IlepBoHayajibHbIe XUMUYeCKHE TOHATHS

Xumus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U IPAKTUUECKON 10 2
NeATEIbHOCTH YeI0BEKa

BelectBa u xuumuueckue
1.2 23 1
peakuumn

Hroro no paszneny 33

Pasznea 2. BaskHeiime npeAcTaBUTe M HEOPraHUYeCKUX BEIeCTB

21 Bosnyx. Ilonsrue o razax. 13 1 1
Kucnopoa. Okcu sl
B !

29 onopoz. IlonsTue o KUCIOTaxX 5 1
COJISIX

23 Bona. PactBopsr. [Tonstue 06 15 1 1
OCHOBAHMSIX

24 OCHOBHBIE KIIaCChI ) 16 1 1
HEOPTaHUYECKUX COCTUHEHUM

Hroro 1o paznery 49

Paznen 3. [lepuoanueckmnii 3axon u Ilepuoaguyeckas cucrema xumudeckux 3jaeMeHToB /1. U. Menneseea. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKUCINTEJIHbHO-BOCCTAHOBUTEIbHbIE PeaKIul




[Iepuoauueckuii 3aK0H U
[lepnonnueckas cucrema

1
3 XUMHYECKnX 3yemMenToB J1. U. 8
MenneneeBa. CtpoeHue atoma
XuMHuyecKast CBSI3b.
3.2 OKHUCIUTENBHO- 11
BOCCTaHOBUTEIbHBIE PEAKITUN
Uroro no pazneny 19
PesepBHOE Bpems 1
OBILEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




9 KVIACC

KoJunuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne ni/m Kontposabnsie | Ilpakruueckue
NPOrpaMMbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcbl
Paznen 1. BemiecTBO M XUMHYeCKasi pe aKIUs
11 [loBTOpeHUE n yriyOiaeHue 3HaHui o 7
' BEIIECTBE
12 OcCHOBHBIE 3aKOHOMEPHOCTHU NMPOTEKAHMS 1 1 1
' XUMHUYECKHX PeaKiHii
13 DJIEKTPOJIUTHYECKAS] JUCCOIUALIHSI. 10 1 1
' XWMUUYECKHUE PEAKIIMU B paCTBOPax
Hroro no paszneny 28
Pa3nen 2. HemeTa bl M X cOeAMHE HUS
21 OO0ms XapakTepucTUKa XMMHUYECKUX g 1
' anemeHTOB VIIA-Tpynmel. ['anoreHs
OO0ups XapakTepucTUKa XMMHUYECKUX
2.2 anemeHTOB VIA-rpynmel. Cepan eé 10
COCAMHECHUS
OO0m@as xapakTepucTUKa XHMUYECKAX
2.3 aneMeHTOB VA-Tpynbl. A30T, dochop u ux 12 1
COEAMHEHUS
OO0mas XxapakTepuCcTHKa XUMHUYECKUX
2.4 aneMeHTOB |IVA-rpynnsl. Yriepoa u 13 1 2
KpEMHU U, UX coeAuHeHus. bop
Hrtoro 1o paznerny 43




Paznea 3. MeTajLi1bl M UX CO€TMHE HUS

3.1 OOume cBoiicTBa METAIIOB 10
3.2 Baxnelmme MeTamibl U UX COSTUHEHUS 17
Hroro no pazneny 27
Paznen 4. Xumus u okpykamouas cpeaa
a1 BemecTBa u Marepuabl B )KU3HHU YSIIOBEKA. 4
' OCHOBBI PKOJIOTHYECKOI TPaMOTHOCTH
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




IHHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIe
n/n Tema ypoxa Bcero Korrrpoabiibie | - Hparuieckite u3ydyeHusi | o0pa3oBaTeJIbHbIE
padoThI padoThI pecypeb
1 [Mpenmvet xumun. Poib Xumun B KU3HU 1
4esioBeKa
[loHsiTHE 0 TEOPETUYECKUX METOAAX
2 IIO3HAHUS B ECTECTBEHHBIX HAayKax. 1
Hcrounnku xumudeckoil nHGopMauu
3 Tena u BemecrBa. Pusnueckue u 1
XMMHYECKHE CBOVMCTBA BEIIECTB
4 dusnuecKkre U XUMUYECKUEe SBICHUS 1
IIpakruueckass pabota Ne 1 o reme
5 '"TlpaBuna paGoThl B 1a00paTOPUU U TIPUEMBI 1 1
oOpaiteHus ¢ 1a00paToOpHbIM
obopynoBanuem"
HucTele BEMIECTBA U CMECH 1
CniocoOsI pazaenenus: cMecen 1
[Ipaktnaeckas padorta Ne 2 o Teme
8 "Paznenenue cmecelt (Ha mMpuMepe OUUCTKH 1 1
IIOBApEHHOI conn)"
9 ATOMBI U MOJICKYJTBI 1
10 XUMUYCCKHAE DIIEMEHTBI 1
11 [IpocTeie H ClIOXKHBIE BELECTBA 1
12 BermecTBa MosekysipHOTO U 1




HCMOJICKYJIIAPHOIO0 CTPOCHU A

Xumnueckas gopmyna. BaneHTHOCTh aTOMOB

13 XUMHYCSCKUX DJIEMECHTOB

14 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECCTB

15 OnpeneneHue BAJICHTHOCTH aTOMOB I10
(dopmynam OMHApPHBIX COEAUHEHUM

16 OTHOCHUTEIbHA] aTOMHAs Macca.
OTHOCHUTENbHAS MOJIEKYIISIpHAs Macca
BrrunciieHust OTHOCUTENBHON MOJIEKYIISIPHOM

17 MacChl BEUIECTB, MOJIIPHOM MaccChl, MacChl
BEILECTB M KOJUYECTBA BEIICCTBA

18 MaccoBast 70T XUMHYECKOTO 3JIEMEHTA B
COCIMHEHUH

19 Brruncnenus MacCoBOH TOJIH XUMHUYECKOTO
aeMeHTa 110 GopMyJie COCTUHEHUS

20 Haxoxnenue npocreiiieit Gopmysl
BEILECTBA 110 MACCOBBLIM JIOJISIM 3JIEMCHTOB

21 KomnuecTBo Benecrsa. MoJib

22 MosnsipHast Macca CMECH BEILECTB

23 Haxoxxnenue mpocteiieit popMyIsl
BEILECTBA IO MOJIBHEIM JIOJISIM DJIEMCHTOB

24 XUMUUYECKHE SIBJICHUSA. XUMUYECKas Peakus
U €€ IpU3HaAKU

25 3aK0H COXpaHEHUS MACChI BEIICCTB

26 ATOMHO-MOJIEKy/IsipHas: Teopus. JKu3Hb 1
nestenpHOCT, M. B. JIoMoHOCOBA

27 XUMUYECKUEe ypaBHEHUS




28

TUIBI XUMUYECKUX PEAKLIUU

PacuéTel 10 XMMUYECKUM YPaBHEHUSIM

29 KOJIMYECTBA M MACChl HCXOJHBIX BEUIECTB UIIU
MPOJYKTOB PEaKIUU
Berumciienus mo ypaBHEHUSM XUMUYECKOM

30 PEaKIuu: KOJMIECTBA BEIIECTBA, MACCHI IO
M3BECTHOMY KOJIMYECTBY BEIIIECTBA, Macce
pEareHTOB WM ITPOIYKTOB PEaKIUH
Boruunciienus 1o ypaBHEHUAM XUMUYECKON

31 PEaKIMU: KOJMYECTBA BEIIECTBA, MACCHI IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
PEarcHTOB WJIH ITPOYKTOB PEAKIIUH

32 O06001IeHNE Y CUCTEMATH3ALMs 3HAHUI

33 KonTponwsnas padota Ne 1 mo teme
"BemecTBa m xumMuueckue peakuuu'

34 Bo3nyx — cmecs rasos. [lonsarue o razax.

35 3akoH ABoraapo. MoisipHbIiE 00bEM Ta30B
Berunciienus 00b€mMa, KoJIMYeCcTBa BEIIECTBA

36 rasa 1o U3BECTHOMY €ro KOJIMYECTBY
BEIIECTBA, 00BEMY

37 Berancnenus 006EMOB Ia30B 110 ypaBHEHUTO
XAMUYECKON peaKkunu

38 Kucinopog— 37eMeHT i POCTOe BEIIECTBO

39 Oxcupl

40 Crioco0bl TTOJTy4eHHUsT KUCIIOpOo/ia B
71a00paTOPUH U IPOMBIIITIEHHOCTH

41 [Ipaktuyeckas pabora Ne 3 o Teme

'"Tlonmydenue u coOMpaHuEe KHCIOPOAA,




M3y4EeHHE €ero CBOMCTB"

42

O30H — a;mIOTPOITHAsA MOAU(PUKALIHS
KHCIIOpOJa

43

TenoBo >ekT XMMHUECKON peakiuuu,
TEPMOXHMHYECKUE YPaBHEHHUS, IK30- U
9H/IOTEPMHUYECKHE PEaKInn

44

Tonnuso. Mcnonp3oBaHue yriis U MeTaHa B
KaueCTBE TOILJIMBA. 3arpsi3HEHUE BO3/IyXa.

45

Borunciienus no ypaBHEHUSIM XUMUYECKON
pEeaKIUu: KOJUYECTBA BEIIECTBA, 00BbEMa,
MAacCCHhI 110 HBBCCTHOMy KOJII/I‘-IGCTBy
BEILIECTBA, 00BEMY, Macce peareHTOB U
MPOAYKTOB PEAKIUU

46

KonTponsHas padota Ne 2 mo teme "Bo3myx.
Kucnopoa. Oxcuanr"

47

Boopoa — a5eMeHT U TPOCTOE BEIECTBO

48

Crioco0bl MoTy4eHHUsI BOAOPO/Ia B
71a00paTOPUH U TIPOMBIIITIEHHOCTH

49

[Ipakrnueckas padota Ne 4 o Teme
'"Tlonmydenue u coOupanue BOJAOPOAA,
M3y4EeHHE €ero CBOMCTB"

50

TTousgrue o kuciaorax u coisax. Cocras
KUCJIOT U COJIEN

51

Brrancienust 00béMa, KOIMYECTBA BEIIECTBA
ras3a 1o U3BE€CTHOMY €r0 KOJIMYECTBY
BEILECTBA HJIH O0BEMY

52

dusnueckue ceoricTBa Boabl. Boma B
MpUpoIe




53

XUMHUYECKHE CBOMCTBA BOJBI

54

CocraB OCHOBaHUIt

55

PactBopsl. PacTBOpHMOCTB BElECTB B BOJE

56

HaceollieHHbBIE U HEHACBIIIEHHBIE,
KOHIIEHTPUPOBAHHbBIE U pa30aBICHHBIE
pacTBOpHI

57

CrocoObI BEIpasKeHUsI KOHIICHTPAIUU
pacTBOPOB: MaccoBasi A0Js paCTBOPEHHOTO
BEIIECTBA, MOJIIPHAsI KOHI[CHTPAIIUSI

58

[Ipakrnueckas padota Ne 5 mo Treme
"TlpuroroBieHue pacTBOPOB C ONpeAeIEHHON
MAaCCOBOM JI0JIEN PaCTBOPEHHOIO
BelecTBa. I lpuroroBienue pacTBopos ¢
onpeaeEHHON MOISIPHON KOHIIEHTpaIuei
pacTBOpEHHOrO BemecTa"

59

BrorunciaeHus ¢ HCIIOIB30BaHNEM MOHSTHS
«MaccoBas n0Jid BCHICCTBA B paCTBOPCH»

60

Beruncnenus ¢ MCoab30BaHUEM MOHSITUS
«MOJISIpHAsl KOHLEHTpAalLs paCTBOPEHHOTO
BELIECCTBA»

61

Ponb pacTBOpOB B IpUpOIE U KU3HU
yenoBeka. KpyroBopoT BoJbl B IpUpPO/IE

62

3aI"pSI3HeHI/Ie NpUPOAHBIX BO. OxpaHa n
OYUCTKA ITPUPOAHBIX BO.

63

Beruncnenus ¢ ucrnonas3oBaHueM rpaduKoB
PacTBOPUMOCTH TSI PACUETOB
pacTBOPUMOCTH BEILCCTB

64

Brruncnenuns ¢ UCIoabp30BaHUEM ITOHSTHS




«MaccoBas O0Jid BCHICCTBA B paCTBOPCH»

65 O06001IeHNE U cUCTeMaTU3aIMs 3HAaHU I 1

66 KontponbHas padora Ne 3 o teme 1
"Bogopon. Boxa. PactBopel. OcHoBanus"

67 Oxcupl: cocTaB, KIaccuuKaIusi, 1
TPUBHAIIbHBIE HA3BAHUS

68 [MonydeHue u XUMUYECKHE CBOHCTBA OKCHIOB 1

69 [ToHsITHE O THAPOKCHUIAX — OCHOBAHUSIX H 1
KUCJIOPOJICOJEPKAIMX KHACTIOTax

70 du3nYecKre U XUMHUYECKHE CBOMCTBA KUCIIOT 1

71 [Tonydyenue Kucior 1

72 Kitaccuukanus ocHOBaHUT 1

73 [MI€moun, UX CBOMCTBA M CLIOCOOBI TTOJTY4EHUS 1

24 HepacTBopumble ocHOBaHUS, X CBOMCTBA U 1
CIOCOOBI TOJTYdEHU S
[TorsiTue 06 aMpOTEPHBIX THAPOKCHAAX:

75 XAUMHYECKUE CBOMCTBA U MOJIy4EHUE. 1
[IpuMeHeHne BaXKHEN X OCHOBAHUM

76 Counu: cocTaB, K1accuuKaIus, 1
TPUBHAIIbHBIE HA3BAHUS

77 PuU3MUECKHE U XUMUYECKUE CBOMCTBA COJIEM. 1
Ilosmyyenue coient

78 ['eHeTnueckas CBsI3b MEXKAY KIacCaMH 1
HEOPraHMYECKUX COSAMHEHU N
Ipakruueckas pabota Ne 6. Pemenue

79 AKCIEPUMEHTAIBHBIX 33]1a4 110 TeME 1

«OCHOBHBIE KIacChl HEOPTAHUYECKUX




COEIUHEHU N

80

Boruunciienus 1o ypaBHEHUSAM XUMUYECKON
pEaKIu: KOJUYEeCTBA BEIIECTBA, 00bEMA,
MacCChl 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, 00BbEMY, Macce peareHTOB WJIH
MPOJIYKTOB PEAKLUHU

81

Boruunciienust Macchbl MPOIYKTa PEAKIIAU 11O
M3BECTHOW Macce OJHOTO M3 UCXOJHBIX
BEILIECTB, B3ATOTO B BHJIE PacTBOpa,
COJIEPIKAILETO ONPEEIEHHYIO MACCOBYIO
JIOJIFO PACTBOPEHHOIO BELIECTBA

82

KontponbHas padora Ne 4 o Teme
"OCHOBHBIE KJ1acChl HEOPraHMYECKUX
coeMHeHui"

83

HepBHe IIOIIBITKH K.TIaCCI/I(I)I/IKaHI/II/I
XUMHYEeCKHX 31eMeHTOoB . [loHsaTHe 0
rpymmnax CXOJAHbIX 3JICMCHTOB

84

DneMEeHThI, KOTOpble 00pa3yloT aMpoTEepHBIE
OKCHUJbI U THAPOKCHUIbL

85

[lepronuueckuii 3akoH. OTKpHITHE
[lepronuueckoro 3akoHa. [lepuossl u

TPYIIIBI

86

OcCHOBHEIC CBCACHUSA O CTPOCHUHU aTOMOB

87

CocraB aToMHBIX siziep. M3oTons! kak
Pa3sHOBHIHOCTH AaTOMOB XUMHUYECKOTO
3IIEMEHTa

88

DNEeKTPOHBI . DIEKTPOHHAsE OpOUTAIb.
DHepreTuyecKrue ypoBHU U MOAYPOBHU




aroma; S-, p-, d-opOuTanu

DNEeKTpOHHBIE KOHPUTYPALIUH U 3JIEKTPOHHO-

89
rpaduueckue Gopmyibl aTOMOB
XapakTepuCcTUKa XMMHYECKOTO 3JIEMEHTA 110

90 ero mosioxkeHuto B [lepuoanueckoii cucreme
JI.1. MenneneeBa

91 DNEeKTPOOTPUIIATEIBHOCTh XUMHUYECKUX
aeMeHTOB . KoBasieHTHas OIIsIpHAS CBSI3b

92 KoranenTHast HenmossipHasi CBSI3b

93 Hounas cBs3b

94 Tyl KPUCTAININYECKUX PELIETOK U UX
XapaKTePUCTUKU

95 CreneHb OKUCIEHUS

96 OKuCINTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIHHI
CocraBieHue ypaBHEHU M OKHACITUTEIBHO-

97 BOCCTaHOBUTENbHBIX PEAKIIHl, METO]
AJIEKTPOHHOTO OajlaHca
Beruncnenus no ypaBHEHUAM XMMUYECKOI
peaKIuu: KOJMYECTBA BEIIECTBA, 00bEMa,

98 Macchl 110 U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, 00BEMY, Macce peareHTOB N
MPOJIYKTOB PEaKINH
Beruncnenus npocreiiieil MoJIeKyIsipHOU

99 (hopMyIIBl BEIIECTBA 11O H3BECTHBIM
MacCOBBIM JIOJISIM 3JIEMEHTOB

100 O0001IeHNE Y CHUCTEMATH AL 3HAHU I

101 ['onoBast kKoHTpOIBHAS padoTa.

102 Pemenune 3amau




OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME
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9 KVIACC

KoJsmuecTBo yacos DJIeKTPOHHBbIE
Nen/m | Tema ypoka Konrpoabubie | IIpakTuyeckue Aara tuposLLe
Bcero u3ydeHusi | 00pa3oBaTeJIbHbIE
padoThI padoThI pecypent
1 CtpoeHune aToMOB 1
[locnenoBarenbHOCTH 3allOHEHUS
2 AJIEKTPOHHBIX OpOHUTAJIeH aTOMOB MaJIbIX U 1
00JIBIIMX TEPUOJIOB
CreneHb OKUCIIEHUS U BaJICHTHOCTD 1
Bunpl xumudeckou cBsa3u 1
THUIBI KPUCTAIINYECKUX PELIETOK,
5 0COOEHHOCTH CTPOCHMS KPUCTAIITMNYECKIX 1
PEIIETOK
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA
6 KpUCTAJUIMYECKON pPEeIlETKH ¥ BUJA 1
XAMHUYECKON CBSI3U
7 Kiaccuduranms XMMUYeCKUX peakiiuii 1mo
Ppa3IMYHbIM [IPU3HAKAM L
8 DHepreTrka XAMUYECKUX PEaKIUi. 1
TenoBoil >PekT XMMHUECKON peaKuuu
Bbruncnenus no TepMOXMMUYECKOMY
YPaBHEHHIO PEAKIMU: TEIIOBOT0 3(hipekTa
9 XUMHUYECKON peaKiHH 10 KOJTUYECTBY 1

BEILECTBA, Macce WU 00bEMY
IPOPEarupoBaBILETO UIIH
00pa30oBaBIIerocs BeIeCcTBa




[loHsTHE O CKOPOCTH XUMUUYECKOU

10 peakiuu. 3aKoH ACHCTBYIOIIMX Macc

11 Oneprus akruBauuu. [lonsitue o karanuse.
®depmeHTh. UHTHOUTOPBI.

12 @DakTOophl, BIUAIONME Ha CKOPOCTh
XUMHUYECKOW pEaKIuu

13 [loHsiTHE 0 XUMHYECKOM PaBHOBECHH,
npuHiun Jle Hlarense

14 OKHCIUTENBbHO-BOCCTAHOBUTEIbHbBIE
peakuumn
CBolicTBa MPOCTHIX BEMIECTB — METAJJIOB

15 1 HEMETAJIJIOB, KUCIIOT U COJIC — B CBETE
MpeaCcTaBIeHU N 00 OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIX PEAKLIUIX
[Ipakrnaeckas pabora Ne 1. Pemenue

16 AKCIIEPUMEHTATBHBIX 33]71a4 110 TEME
«OKHUCIUTENIBHO-BOCCTAHOBUTEIIbHbBIC
peakuum»
KonTponbhas padora Ne 1 o teme

17 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX PEAKIIUI»

18 DJIEKTPOJIUTHI U HEANEKTPOIHUTHI

19 Teopust 37E€KTPOTUTUYECKON AUCCOLIMALNT

20 Honnoe npousseneHue Boabl. Bogopoanslil
nokaz3areib

21 DJIEKTPOIIUTHYECKAS] AUCCOLIMALIMS KUCTIOT,
OCHOBAHMU U COJIeH

22 Peakunu norHoro oomena




CBolicTBa KHCJIOT, OCHOBAHUM M COJICH B

23 CBETE MpEJICTABICHUH 00
3JIEKTPOJIMTUYECKOW TUCCOIAAIIAUN

24 KadecTBeHHBIC peaKIuy Ha HOHBI
[MpakTiyeckass pabora Ne 2. Pemenue

25 AKCIIEPUMEHTAIBHBIX 33714 110 TEME
«QNEKTPOIUTHYCCKAS JTUCCOIHAITHSDY

26 IM'aaponus coneit
KonTpomnsHas padota Ne 2 mo teme

27 "DIEKTPOIUTHYECKAS] TUCCOIIUAITHS.
XUMHYECKHE peakiiuu B pacTBopax"

28 OO0mmast xapakTepucTHKa HEMETAIIOB

29 OO0mmas XapakTepuCTHKa TAJIOTCHOB

30 XUMHYECKHE CBOMCTBA TaJIOTCHOB.
XHAMUUYECKHE CBOMCTBA XJIOpa

31 XiopoBojopo. ColisiHast KHCIIOTa
[IpakTnueckass pabora Ne 3 o Teme

32 '"TlomydeHne COJISTHOM KUCIIOTHI, H3ydeHUE
e€ cBoMCTB"

33 [MonsTHE 0 KHCIOPOACOACPKAIIX
KUCJIOTaX XJIOpa U X COJSAX
Berancnenus no ypaBHEHUSAM XUMHUYECKAX

34 peaKIii, €CIIM OJTMH X PEareHTOB JIaH B
U30BITKE

35 BaxxHeiime coeqMHEHMs XJI0pa U UX
HaxXOXJICHUE B IPUPOJIC

36 OOmas xapakrepucTrka 31eMeHToB VIA-

TPYIIIBI




CTpOGHI/IC U CBOMCTBA IMpOCTOI0 BCUICCTBA

37
cepbl. AJUIOTPONHbIE MOAU(UKAIIUU CEPBI

38 CepoBogopon, CTPOCHI/IC, ¢usnyeckue u
XUMUYECKHE CBOMCTBA

39 Oxcu bl cepsl

40 CepHucras Kuciaora U €€ coiu.

41 CepHas K1CIIOTa U €€ COIHU

42 [IpomMbInTIEHHOE TTOTYyYEHHE CEPHOM
KHCIIOTBI
Haxoxnenue cepbl U €€ COENMHEHNH B

43 npupoje. XUMHUECKOE 3arps3HEHNE
OKpYKAIOILIeH CcpeJibl COeAMHEHUSIMU CePbl
Beruncnenus Maccol poIyKTa peakiuu 1mo

44 W3BECTHOU MaccoBol (00bEMHOI) node (%)
€ro BBIX0/1a OT TEOPETHUYECKH BO3MOKHOTO
Brruucnenust MaccoBoi (00bEMHOMN) T0TH

45 (%) BBIXOA MPOAYKTA pEAKIIUU 110
U3BECTHOU Macce (00bEMY) HUCXOJIHOTO
BEILECTBA U IIPOJYKTa PEaKINu
OOmast xapakTepucTHka 351eMeHTOB VA -

46 TPYIIIBI

47 A30T, pacpocTpaHeHHE B IPUPOJIE,
¢u3nueckue U XMMHYECKUE CBOWCTBA

48 AmMHax, ero pU3M4ecKue U XMMHUYECKUe
CBOWCTBA

49 Conu aMMOHUS

50 [Ipakrtuueckas padora Ne 4 o teme

'"TlonydyeHre aMMuaka, U3yde€HUE €ro




CBOUCTB"

51 Oxcupsr azota (1, 11, I, 1V, V)

52 Azotucras kucioTa. A30THasi KUCIOTa

53 [IpoMBIIIIEHHOE MTOJTYy4eHUE a30THON
KHCIIOTHI
Hutpatel 1 HUTPUTEL. XUMHYECKOE

o4 3arpsi3HEHHUE OKPY)KAIOILEH CpeJibl
COEIMHEHUSIMU a30Ta

55 dochop, annoTponHbIe MOAUPUKALIUH
ocopa

56 Oxcuapt gocdopa (I, V) u gochopnas
KUCJIOTa
[TonsiTie 0 MUHEPATBHBIX YAOOPEHHUSIX.

S7 3arps3HEeHHe MPUPOIHBIX BOJIOEMOB
coeMHEeHUsIMH a30Ta U docdopa

58 VYrnepos, ero alaoTponHble MOIU PUKAIIUH
Y CBOMCTBA
Oxkcupl yrnepona, ux pusmdeckue u

59 XUMHUYECKUE CBOMCTBA. DKOJOTUYECKUE
poOJIeMBbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (1V)
[Ipakrndeckue padboTer Ne 5 mo Teme

60 "Tlonyaenne okcuaa yrinepona (IV) u
M3y4eHHE ero CBOUCTB"

61 VYrosipHas KUCIIOTA U €€ COoJU
[lepBoHaUaNBEHBIE TOHSTHS 00

62 OpPTraHUYECKUX BEILIECTBAX KaK O

COCAMHCHUAX YITICpOoJa




63

[IpupoaHbIe HCTOYHUKH YIIIEBOJOPOJIOB U
UX POJIb B OBITY U IPOMBIITIEHHOCTH

64

[TonsTHE 0 OMOJIOTMYECKH BaXKHBIX
OpPTraHMYECKUX BEIIECTBAX — JKUPAX,
Oenkax M yrieBojax

65

Kpemuuii, ero gusndeckne M XUMHUYCCKHE
CBOICTBA

66

Oxcup xkpemuus (1V), kpemHueBas
KUCJIOTA, CUIMKAThI

67

bop. bopHas kuciora

68

[IpakTnyeckass pabora Ne6. Pemenue
AKCIEPUMEHTAIIbHBIX 3a7a4 110 TEME
«BaxxkHelnme HeMeTallJIbl U UX
COECIUHCHUSDY

69

Brruncnenus maccol (00b€Ma; H.Y.)
MPOJIyKTa PEaKIUH 110 JAHHOW Macce
(00BEMY) MCXOHOTO BEIECTBA,
COJIEPIKAIIETO OMPEeIEHHYIO MACCOBYIO
JIOJTIO TIpUMeEcei

70

KonTposnbHas pabora Ne 3 o Teme
«BaxHEWIIMEe HEMETAJUIBI U UX

COEIUHEHUS.

71

OOmas xapakTepUCTHKa XHMHYECKUX
2JIEMEHTOB — METAJJI0B Ha OCHOBAHUH UX
nonoxenus B [ICXD /.M. MenaeneeBa

72

Mertannst A- 1 b-rpynn

73

Merammmyueckas CBSI3b U METaJlJIMYeCKas
KpUCTAJUIMYCCKAA pCI_I_IéTKa. 3aBHCHUMOCTD




(I)I/ISI/I‘-IGCKI/IX CBOMCTB METAJLJIOB OT
CTPOCHH S KPpUCTAIIIOB

74 OO0upe XMMHUYECKHE CBOMCTBA METAJIIIOB

75 O6ume crocoObl NOMy4YeHUsT METAJIOB,
MeTaruyprus. CriaBsl
DIIEKTPOIU3 PacIjIaBOB U PACTBOPOB COJICH

76 KaK OJIMH U3 CIIOCOOOB MOTy4YEeHUS
METAJIJIOB

77 Berarcienus mo ypaBHEHUSIM JIEKTPOJIN3a
PacIIaBOB U PACTBOPOB BEIIECTB

78 [ToHsITHE O KOPPO3WH METAILIOB
Beramcnenus coctaBa cMecei ¢

79 M CITOJTb30BAHNEM PEIICHUS CHCTEM
YpaBHEHUMU

80 PaznuunHble TUIIBI BEIYMCIICHUH 110
YpaBHEHHUSIM XUMUYECKUX PEAKIUMA

81 Mertannsl A-rpynn. Lllenounbie MeTamisl

82 Haxoxnenue B npupone. CoiicTBa
IICJIOYHBIX METAJLJIOB

83 OKcHBI ¥ THAPOKCUIBI HATPUS U KAJUS

84 IlemoyHO3eMENBHBIE METAJLIBI

85 Bakneiinme coequHEeHUs KaIbIIH,
CBOMWCTBA, IPUMECHEHUE

86 JKécTkocTh BOIBI M CITIOCOOLI €€
YCTpaHEHHUS
[Ipakruyeckas pabora Ne 7 mo teme

87 "YKECTKOCTh BOJBI M METOMBI €€

ycTpaHeHus"




88

AJTIOMUHHHI

AmdoTepHbIe CBOWCTBA OKCUA U

89 TUJIPOKCUJIA ATFOMUHUS

90 OOmast xapakrepucTika MeTauioB b-rpymn
(MOGOYHBIX MOATPYIIII)

91 Menp u cepedpo

92 Huuk

93 Amd@oTepHbIe CBOWCTBA OKCUIA U
TUJIPOKCH]IA IIMHKA

94 Keneso

95 Oxcupl, TUIpoKcH bl U conn xenesa (1) u
xenesa (1)

96 UyryH ¥ CTajbhb — CILIABBI )Keje3a
[pakruueckas padota Ne 8. Pemenue

97 HKCIIEPUMEHTAIBHBIX 337124 110 TEMe
«BakHeH e METaJUTbl U UX COSAMHCHHSDY

98 l'onoBas koHTpoOIBHAS paboTa.

99 Bbe3omacHoe ucnoibr3oBaHue BEMECTB U
XUMHUYECKUX PEAKIHil B OBITY

100 XuMHS U 30pPOBbE
XHAMUUYECKOE 3arps3HEHUE OKPYKAIOLIEH

101 cpenpl. [lonsiTe 0 peaenbHO JOMYCTUMOM
koH1eHTpanuu BemecTs (11J1K)
DKOJIOTHYECKHE TTPOOTIEMBI, CBSI3aHHBIE C

102 COCAMHECHHSIMH YITIEpO/ia, a30Ta, CepHI,

TSOKENBIX METaI0B. Ponib XuMuu B
PCHICHU U SKOJIOTUYCCKUX HpO6HeM.




OBIIEE KOJIMYECTBO YACOB IIO
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

» Xummns, 9 xnacc/ 'abpuensa O.C., OctpoymoB W.I"., Cnagkos C.A.,
AxtmonepHoe o61mrecTBo «M3marenscTBo «IIpocBemenuer»
» Xummnst, 8 knacc/ 'abpuensa O.C., Octpoymos W.I"., Cnagkos C.A.,

AK]_[I/IOHepHOG O6I_HGCTBO «31arensCcTBO ((HpOCBeH_[eHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JIVIS1 YUUTEJISA
Pa6ouas Terpans k yueOnuky O.C. 'abpuensina, U. I' Octpoymona. C. A
CnankoBa Xumus 8 Kiacc.

COopHUK 337124 U yIPaKHEHHI.

IOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbl CETU MHTEPHET

bu6mmoteka [IOK






