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Beaosckoro MO



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIIero ooOpazoBaHus (yriyOJIEHHBIH
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3paboTaHa C LETbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
IpeIMETa, ONpeaesieT 00s13aTeIbHOE MPEIMETHOE COJIEP)KAHKE, €ETO CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOCcTe oOywaromuxcsi. B mnporpaMmme 10 XWMHHM — YYHUTBIBAKOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIIerocs no OCBOEHUIO y4eOHOTO COJICPKAHUS.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
MHTEpEeCcOB OOydarolMXcs, Ha NPOAODKEHHE OOY4YeHHs Ha YpPOBHE CpPEIHEro
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaIOT (POPMUPYEMbIE XUMHUEH MPEICTABICHHS O TPEBPAIICHUAX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX PEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpooIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH Ui camMOpa3BUTUS U
dbopmMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydyaroIuxcsi, uX oOmel u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
OoOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  JeATeTbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISETCS KIFOYEBBIM HTANlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHWs B OOYyYEHHMH XMMHH OOECHEYMBAIOTCA CHEIU(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYarOIIUMHUCS CUCTEMbI NIEPBOHAYATBHBIX MOHITUN XUMUHU, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalONIUX MpPEACTaBICHUNA OOIIe XuMUMU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOro mojaxojaa k e€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHSATUN O XUMUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHSITUI O XUMUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B 0OCHOBY TeOpeTMYECKHX 3HAHUN MOJ0XKEHbl AMIHUPUYECKU IOTYyYECHHBIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHME  cofep)KaHUsT MOpOorpaMMbl MO0  XUMHUU  MPOUCXOAUT €
WCIIOJB30BAaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA HA COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOydeHHsI Ha CIEOYIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1O XHUMHH
peanusyercsl pa3BUBAIONIAS U MPAKTUYECKas HAIPaBJIECHHOCTb OOYyUYEHUS XUMUH,
mubdepennnanus  oOydeHus,  BKIOYArOmias  OpOoQUIBHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
podecCHOoHaNbHON OpUEHTALIMY U HAIIPaBJICHO HA MPEOCTaBICHUE BO3ZMOKHOCTU
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[Iporpamma 1o xumMuu (yrayOn€HHBIM YpOBEHB) TNpelHAa3HAUYeHA st
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
muddepennupoBanHoro (yriy0n€HHOro, NpoGUILHOTO) HW3YYEHHS OTIEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O O0ILIEr0 00pa30BaHUs.

OOpasoBaTenbHble (PYHKIIUM XUMHUHU, W3y4Ya€MON Ha yIiIyOJE€HHOM YPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUM — BaXKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
MEeToJaM TIO3HaHMS TMpPU M3YyYEHUM BEIIECTB W XUMHUYECKUX peakUui,
(GbOopMHpPOBaHUU U PA3BUTUU MO3HABATEIBHBIX YMEHUW U CIIOCOOOB JEATEILHOCTH
U UX MPUMEHEHUUM B Yy4yeOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMUU OTPaXaroT HANPaBJIECHHOCTh 00Y4YEeHUs Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

GopMUpOBaHHE HWHTEIUIEKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM >KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

npuoOIIeHHE OO0YyYalomUXCsl K CaMOCTOSITEIbBHOW —TO3HABaTEIbHOU U
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM YHCJIE YMEHHA OOBSICHATP U OLEHUBATH SIBICHUSA
OKPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, NOJYYECHHbIE NPU H3YYECHHH



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEeIbHOCTH, CBA3aHHBIM C XHMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHUE IIEHHOCTU XMMUYECKUX 3HAHUU B JKU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JEATEILHOCTH.

Ha yriny0nénnoe u3ydeHue ydyeOHOro npeaMera « XuMus» oTBoautcs mo 136
yacoB B 8 1 9 knaccax (4 yaca B Hefient0), Bcero 272 daca 3a JiBa roja o0y4eHusl.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaya/IbHbIE XUMHYECKHE OHATHSA

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATperarHble
cocTostHusl BenlecTB. [IOHATHE O TEOPETUYECKHX W SMIUPUYECKHX METOJAX
IIO3HAaHNsA B €CTECTBEHHBIX Haykax. [IpeacTtaBieHuss O HaydHOM IO3HaHUM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOECIMPOBAHNE,
BbIuMcieHue. [IpencraBieHns 0 HAyYHOM IO3HAHUM HAa TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopuu. IIpaBuna Oe3omacHoro oOpallleHHus c
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJbI, TOPHBIE MOPOABI U MUHEpaJIbl. [IoHATHE O TOMOTE€HHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasnenenus cMecei. OuncTKa BEUIeCTB.

BemectBa U XuMUYeCKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BellecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEJUHEHUM U cocTaBieHue GopMmyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHas Macca.
OTtHocHTeNbHAs MOJEKYJIsIpHAas Macca. MaccoBasi oIl XMMUYECKOTO AJIEMEHTA B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BeuecTBa. Pacyersl mo Qopmynam
XAMHUYECKUX COEIUHEHUW. MonspHas Macca cmecH BelecTB. MosbHas J0Jist
XUMHUYECKOTO 3JeMEeHTa B coeauHeHuH. Haxoxknenue mpocteitmend (Gopmyssl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

Pu3NYEeCKUEe U XMMHUUYECKHUE SBICHUS. XMMHUECKas PEaKIus U €€ MPU3HAKH.
VYcnoBus IpOTEKaHUsI XUMHUYECKUX PeaKkUUid. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AtomMHO-MonekyisipHass Teopus. JKuszHp u gesrensbHocth M.B. JlomoHOcoOBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, PA3I0KEHNUS,
3aMelIeHusi, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

OKCIIEpUMEHTAIbHOE HM3Yy4Y€HUE BEIIECTB U SBJICHUI. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
bU3MYEeCKUX CBOWCTB 0Opa3lOB HEOPTaHWUYECKHX BEIIECTB — METAUIOB U
HemeTtayyioB. HaOmromenne Qusmueckux (IIaBl€HHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE ¢ 0OpaslamMu BEIIECTB
KojuyectBoM 1 wMosb. HaOmiogeHue W onucaHue MPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau () npum
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Coco0OB  pa3ieneHuss cmeced (C  MOMOILIBI0 MarHuTa, (PUIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
cosiu. HabmoieHne M onucaHue OMBbITOB, WITIOCTPUPYIOIIUX 3aKOH COXPaHECHUS
MAacCCBI.

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MosapHbeiii  00béM ra3oB. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
Onpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON MacChl ra3000pa3HOTO BEIIECTBA T10
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxkaenue kuciopoaa B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Tponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. [IpuMeHeHue kuciopona.
CriocoObl OTy4YeHus1 KUCIOpOoia B JabOpaTOpuu U MpOoMbITIeHHOCTH. [ToHsTHE O
karanuzarope. KpyroBopor kucinopoga B npupone. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YEHUE JJIS  IKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U 3HJIOTEpMHUYECKHE peakiuu. TorumBo. Vcrnonb3oBanue yris U MeTaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — »memeHT W mpocTtoe BemecTtBo. HaxoxkaeHnue Bomoponaa B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonstue o kucnorax u cossix. Menonp3oBaHne BOJOPOIa B Ka4ECTBE
TOILJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacelleHHbIE M HEHACBIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEWIECTB B BOJE.
@daxkTopbl, BIMAIONIME HAa PACTBOPUMOCTb TBEPABIX M Ta3000pa3HbIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIUKaTOpax. KpyroBopoT BoAbl B MOPHUPOJE. 3arps3HEHUE IPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KUCIOTaX.
Kucnotel. Knaccudukanma kucnor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmetrawuioB H.H. bekerosa. Ilonmydenue kucnor. Kucmorer B
MPUPOAE, MPUMEHECHHUE BAKHEUIIINX KUCTIOT.

OcunoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMU U COJISIMM) M CHOCOOBI mojydeHus. HepacTBopumble OCHOBAaHHMSI, MX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB ITMHKA M
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMu)
Y TIOJTyYEHHUE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapaKTepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomyuenue
COJIEH.

['eneTnyeckas CBI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

DKCIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OIIPEJIEIICHNE COAEPKaHUSI KUCIOPOAa B BO3LYXE;

NoJyuyeHue, coOnpaHue, pacro3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPOa;

HAOMIOJIEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U  YCJIOBHH
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HAKOMJICHHUE C 00pa3IiaMu OKCHUJIOB U OTMCAHKE UX CBOMCTB;

MOJIy4YeHHe, COOMpaHHWE, pacliO3HAaBaHME W M3YYEHHUE CBOWCTB BOJIOPOJ]A
(ropenue);

B3aMMOJIcicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

ONPEAEIECHUE PACTBOPOB KUCIIOT U IEITOYEHN C MOMOIIBIO HHANKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeTajlia
JIPYyTUM W3 PacTBOpa COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pEellIEHHE »HKCIEPUMEHTAIbHBIX 3ada4 1o TemMe «OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenne aToMoB. XuMHueckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKkiuu.

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsatue o
rpymnmnax (ceMencTBax) CXOJHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEJIbHBIX
MeTajulax, TaJoreHaX, MHEPTHHIX (OJaropogHbIX) razax. ODJIEMEHTHI, KOTOpHIE
o0pa3ytoT aM(poTepHbIE OKCHJIBI ¥ TUPOKCHIBI.

ITepuonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
ITepuonnueckas cucrema xumuueckux odnemeHroB [, WM. Menneneesa.
Kopotkonepuognas u jaiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue aromoB. CoctaB atomHbIX siaep. M3oTombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOutamu. ONEKTPOHHBIE KOH(MUTYpAallMU U AJIEKTPOHHO-
rpadgudeckue (Hopmysbl aTOMOB. DU3HUECKUI CMBICI MOPSAKOBOTO HOMEPA,
HOMEpA TIeproJia ¥ TPYIIBI 3JieMeHTa. CTpOCHHE AIEKTPOHHBIX 000JIOYEK aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUSl paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonokennto B [lepuonnueckoii cucreme /1. 1. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJEMEHTOB. XUMHYECKas CBS3b.
Buapl XMMHYECKOM CBSI3M: KOBAJEHTHAs INOJSIPHAs CBSA3b, KOBAJEHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHASA U UX XapaKTEPUCTHUKHU.

Crenenp oxucieHus. OnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAaHOBIEHUSA. OKHUCIMTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUHN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJCHNUE  OIBITOB, HWJUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JIOKEHHMSI, COSUHEHU).

MexnpeaMeTHble CBA3H

Peanmnszanuss MeXNpeIMETHBIX CBS3€M NP W3YYEHHMM XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
rUIoTe3a, TEOpHs, 3aKOH, aHaliu3, CHHTE3, KilacCU(UKAIMs, MNEPUOIUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®dusuka: sABIEHUS NTPUPOIbI, (QHUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BENUYUHBI, EIWHUIBI HW3MEpeHUs, 00bEM, Macca, arperatHbie
COCTOSIHME BEIECTBA, AaTOM, DJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJIEKYJa,



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadusi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIC MOPOIbI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHochepa, TPOU3BOJICTBO, XHUMUICCKHE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[ToBTOpeHne u yriyOieHue 3HAHUN OCHOBHBIX pPa3fesioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJIEKTPOHHBIX ~ OpOMTane  aToOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHun aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCThb. lIpencraBieHue o
MEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexMoneKysipHble B3aUMOJEHCTBUS (BOJAOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunel KpUCTALTMYECKUX PEIIETOK — aTOMHAs, MOHHAs, MeTaJuTMYecKas,
MOJIEKYJISIpHAs — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCThH CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy Yy4YacTBYIOIIMX B pPEaKUWUd BEIIECTB, MO TemIoBoMy 3ddexrty, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DONeMeHThl XMMHYECKONM TEPMOJAMHAMUKH. OHEPreTUKa XUMHUYECKHUX
peakiuid. TernoBoit 3PeKT XUMUUECKOW peakIuu. IK30- U IHIOTECPMHUYECCKUE
peakuuy, TEpPMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W ero clueacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
®dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLIHUH. DHEPrusi aKTUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecusa. [IporHosupoBaHne  BO3MOXKHOCTHM  IIPOTEKAaHHUS  XMMHUYECKHX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE pEeaKInH. OxucnurenpHo-
BOCCTAHOBUTEBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaxTtepuctuka). CocTaBieHUE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

OJIEKTPOJINTHYECKAs JHUCCOLMAIsA. XHUMHUYECKHE pPEaKIMM B PacTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcoLManMi. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HENIEKTpOiuThl. KaTHOoHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3iaMyYHBIM BUJOM XHUMHUYECKON CBs3U. CuibHble M CHa0ble AJIEKTPOJIUTHL.
Crenenp gucconuanuy, KOHCTaHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  nokazarenb. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMALS
KHCJIOT, OCHOBAHUM U COJICH.

Peakniun nonHoro oOMeHa. Y ciioBus MMPOTEKAHMS PeaKIuii HOHHOTO OOMeHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conei. loHHBIE ypaBHEHUS THIPOIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIUN OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, LIEI0YeH U COJICH;

IIPOBEJICHUE ONBITOB, WIUIIOCTPUPYIOIIMX MPHU3HAKH IMPOTEKaHUS pEeaKLUil
MOHHOTO 0OMeHa (00pa3oBaHue 0Ca/IKa, BBIJICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamkKa U deHondTarenna) ais
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  OMNBITOB, WJUIIOCTPUPYIOIIUX  MIPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUEe HEOPraHWYECKUX BEHIECTB C IOMOINbI0 KaYeCTBEHHBIX
pPEaKUNil HA UOHBIL;

pelieHrne HKCHEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakiuu», «luaponus coneiy, «DIeKTpoauTHIeCcKas
JTUCCOLIHAITIS.

HemeTaJsibl 1 MX COeIMHEHU S

OO6mass xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMHUUYECKUX JJIEMEHTOB, TPOCTBHIX BEIIECTB, auioTponus. OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HeMeTauioB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIeHiCTBUE €  MeETaUlaMH, HEMeTa/llaMH,  BOJIOM,  IIEJ0YaMHu).
XmopoBonopoa. CoJiiHass  KUCIIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YEHHE,
npuMeHeHue. JleiicTBhe Xjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl W HUX  HaxoxaeHue B - nopupone. llonstue o
KHUCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COMSIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aMMOJICUCTBUE C HEMETaJIaMU, METaJJIaMHU, KOHIICHTPUPOBAHHBIMU
a30THOM u cepHoMl Kkuciotamu). CepoBOJOpOA, CTpoeHue, G(UHYECKUE W
XUMHUUYECKUE CBOMCTBAa (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHUIBI
cepbl KaK MPEICTaBUTENId KUCIOTHBIX OKCHUIIOB. CepHHUCTas KHUCIOTa U €€ COJIM.
CepHas kuciora, (Quznueckue U XHUMHYECKHE CBOMCTBa (00IIME Kak
npeacTaBUTeNsl Kiacca KuciaoT M crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PEaKINy, JEKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM Tipodeccusix. [IpuMeHeHue cepHoil KUCIOTHl U cynb(paroB. KauecTBeHHbBIC
peakiuu Ha cyiabput-, cynbdua- u cyiabdar-annonsl. HaxoxaeHue cepsl u ee
COCNMHEHUH B Ipupoae. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOIIEHn Cpenbl
COCMHEHHUSIMHU Cepbl (KUCIOTHBIE JO0XAM, 3arps3HEHHE BO3/AyXa), CIOCOOBI €ro
IPEIOTBPALCHHUS.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJIaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopot azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOMCTBAa BOJIHOI'O pacTBOpa), NPUMEHEHUE M IOJYYEHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBanusg. Conu aMMOHUA, X (U3MYECKHE U XUMHUYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuuss Ha woHbl ammoHus. Okcuabl azorta (I, I, I, 1V, V).
A3zotucras Kuciaota. A30THasl KUCIIOTA, €€ MoJdy4YeHue, ((PU3nYecKue U XUuMUYECKUe
cBOMcTBa (0OIIME KaK TMPEICTaBUTENS Kiacca KHUCIOT W crnenuduueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHEHUAMH a30Ta (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/1yXa, IOYBBI M
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckre U XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METaJlIaMH,
KHCJIOPOJIOM, raJOr€HaMHt, KOHLIEHTPUPOBAHHBIMHU a30THOW M CEPHOM KUCJIOTaMU).
Oxcuast docdopa (I, V), dochopnas kuciora, GuMYeCKUe U XUMUUYECKHUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha docdar-uonsl. [IpeacraBienus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMIUJIEKCHbIE yA00peHHusl. XUMHUYECKOE 3arps3HEHHE OKpYXalolleld cpeibl
coeIMHEHUsAMHU a30Ta u docdopa.

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

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKHE W XHUMHUYECKHE CBOMCTBAa TMPOCTHIX BEILIECTB
(B3auMOJEHCTBYE C METANIaMU, HEMETalIaMHi, KOHLIEHTPUPOBAHHBIMU a30THOM U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOTrHYecKrue NpodeMbl aTMOCQeEpHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HUX
bu3nYecKkue W XMMUYECKHE CBOMCTBA, MOJydeHHWE W mpuMeHeHune. KapOoHartsl,
rUApoKapOOHaThl, WX cBoiicTBa. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yraepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, All€THICH), 3TAHOJI, TJIMIEPUH,
yKcycHast kucioTa. [IpupoaHble HCTOYHUKHA YTIEBOAOPOIOB (Yroiib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — M WX pOJM B JKU3HM 4YeloBeKa. EJIMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Poinb kpemuus B npupojie u texuuke. Okeun kpemuus (1V), kpeMHueBas KUCIoTa,
CWJIMKAThl: (PU3UYECKHE M XUMUYECKHUE CBOMICTBA, MOJIYYEHUE U MPUMEHEHUE B
ObITY M MPOMBIILIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepUalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM KU3HHU.

bop. Ocobennoctu ctpoenus aroMa. OOmIMe NpecTaBieHus 0 (PU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy PUPOIHBIX XJIOPUIOB (TaJIOTEHUI0B);

IPOBEJCHUE OMNBITOB, OTPAKAIOLUMX (U3HMUECKHE U XHMUYECKHE CBOWMCTBA
rajJJor€HOB U MX COCIUHCHMIA,

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

IPOBEJCHNE KaUeCTBEHHBIX peaklUid Ha XJIOpHUI-, OPOMUI- U UOJUA-UOHBI U
Ha0JII0/ICHUE IPU3HAKOB UX MPOTEKaHMS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOJIOJIeHHe — Tporiecca  OOyIJIMBaHUS — caxapa  MoJ  JICMCTBHEM
KOHILICHTPUPOBAHHOMN CEPHOU KUCIIOTBHI;

U3YYCHUE XUMHYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEaKiuid Ha Cyabpua-, cynbPuT- u Cyibdar-
MOHBI U HAONI0ICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3UYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEeHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yAOOPEHHUI;

nojiyueHue, coOupaHue, pacrno3HaBaHUE W M3y4YEHHE CBOICTB aMMUaKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBE/ICHNE KaYeCTBEHHbIX pPEaKUUid HAa MOH aMMOHHUS, HUTPUT-, HUTPAT- U
dbocdaT-moHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHNUS;

M3Y4YEHHE B3aUMOJCHCTBUS KOHIICHTPUPOBAHHOM a30THOU KUCIIOTBI C MEIBIO,
CBOMCTB (POChHOPHOIT KUCIOTHI U €€ COJEeH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dymiepena, ¢ mporeccoM aacopOlMu PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- M CUJIMKAT-HUOHBI W
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
IIPONYKIMEN CUIIMKATHON IIPOMBIILIJIEHHOCTH;

pEILIECHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe « BakHeHIne HeMETaUIbl U UX
COCTUHEHUSD).

MeTasuibl 4 MX COCAUHEHUS

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHHE IPOCTBIX BEIIECTB — METAJLIOB. MeTrammyeckas CBsI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKHUX CBOICTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHYECKHW psAl HANPSIKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHYECKHX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
duznyeckre 1 XMMHYECKUE CBOWMCTBA (HA MpUMepe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxkcuapl ¥ THAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHne MenoYHbIX METAIIIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[Tepuomnueckon cucreme xumudeckux aneMeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxHeWlnue cOequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mpuMeHeHHe. JKecTKOCTh BOABI U CHOCOOBI €€ YCTpPaHEHHS.
KpyroBopor kanbius B IpUPOE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [I[ppuMenenne antoMUHUS U €ro CIIJIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nonoxxkenne B llepuomnueckon cucreme Xumuyeckux odnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMeEpe CTPOEHHUSI aTOMOB XpoMa, MeH, cepeOpa. BaneHTHbIE COCTOSIHMSI aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHCHHSX. 3aBHCHUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTA B COCJIMHEHUU (Ha MpPUMEPE COCAMHEHUN XpOoMa).
IlepBoHayYabHBIE ITPEACTABICHNS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUIAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTEeNEeHb OKUCIIEHUS. XapaKTepUCTUKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crpoeHue aroma, creneHH okucieHus. Haxoxzaenue B mpupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuasl, Tuapokcuasl U conu xkenesa (1) u xenesa (l1l), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosIeMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE N3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aWMOJCUCTBUS METAJLUIOB C BOJOM, C PACTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEAOBAaHUE MPOLIECCOB JJIEKTPOJIM3a pacTBOpoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJbIHUs, )KECTKON BOJIBI;

W3YYEHHE NPOLIECCOB IIOIYYEHHS THUAPOKCUIOB JKEle3a, UX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), menu (2-+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KIS,

uccienoBanre aM(pOTEepHBIX CBOMCTB TMAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COECTUHEHUSD.

XuMHA U OKPYKAKIIas cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JXKM3HM 4YeIOBEKa. BakHeuiuune
BEILIECTBA U MaTepuaibl, 00JAaCTH MX MpUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie Matepuansl 1 TEXHOJIOTUU. [[pUHINIIBI «3€TIEHOU XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXaIoleh cpeibl. DKOJOTUYECKUE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIEPOa, a30Ta, CEPbI, TKENBIX MeTauoB. [loHsaTHE
o ITJIK. Ponp XxuMuu B pelieHnr 3KOJI0OTHYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpasliaMu MaTepualioB (CTEKJO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepuabl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne u 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Tepronnueckuit 3akoH u [lepuoanueckasi cucteMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMmax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUH. Buabl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3JIUYHBIX YCIOBHUSIX Ha OCHOBE MPEACTABICHUA XUMHYECKOW KUHETUKH U
TEPMOJUHAMUKH.

XUMUYECKHE peakuuu B pacTtBopax. ['maponus cosen. Peakuum oxucieHus-
BOCCTaHOBJICHUS. DIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
IEKTPOIUTUICCKON  JAUCCONMAIMA W OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIX
pEeaKIusIX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO01Me ecTeCTBEHHO-HAYYHBIEC TIOHTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJECIb, TEXHOJOTHS,
MaTepHabl.

du3nka: BEMIECTBO, TENO, (U3MUCCKUE BEIMYWHBI, CIUHUIIBI H3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJUTMUECKasl PpeIIeTKa, JJCKTPOH, SApPO aroma, NPOTOH, HEUTPOH, HOH,
HYKJIWJI, U30TOTIBI, KBAHTHI, PaAOAKTUBHOCTG, alb(da-, OeTa- 1 raMMa-u3IydeHue,
AIEKTPUUCCKHUH 3apsii, MPOBOAHUKH, ITOTYTIPOBOTHUKH, TUIICKTPUKH, COTHCUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

buonorus: sxocucrema, ouochepa, GoTocHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MHKPOIJIECMEHTHI, MaKpPODJIEMEHTHI, THUTATEIbHBIC
BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE HUCKOIAeMble, TOTUIMBO, BOJHBIC PECYPCHI, TIJIaHETa 3eMJIS.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEJIbCKOXO35iCTBECHHBIC
TEXHOJIOTHH, TEXHOJIOTUN AICKTPOHHON MPOMBITTUICHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOTIO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJe OOy4YeHHs XUMHUHM B €IUHCTBE Yy4eOHOU U
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT IpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U  COLMAIU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpuoOTHYECKOT0 BOCIIMTAHUS

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY ¥ HMCTOPUYECKOMY HACIEIUI0, MOHUMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW W TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpaskKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

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

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOWUX TOBAPUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJCTABICHUSI O BEIIECTBE M XUMHUYECKOM pEaKiluw,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHUMAaHUS CYIIIHOCTH HAyYHOW KapTUHBI MHUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
Y MPOW3BOJUTENHHBIX CHJI OOIIECTBAa B IIEJIOM, POJIM U MECTa HAyKU « XUMUS» B
CHUCTEME Hay4YHBIX NPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUS IPUPO/IBI,
B3aMMOCBS3SIX UeJIOBEKa C MPUPOTHON U TEXHOJIOTUMYECKON CPEeIoi;

MO3HABaTElIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BaHHIO, K HCCIICIOBATEIHCKON



JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT 01, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMUpOBaHKE LIEHHOCTHOI'O OTHOLIEHUS K TPYIOBOM JAEATEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K npodeccusM, CBA3aHHBIM C XUMHUEH, B TOM YHUCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXKHOCTH CaMOpeaIn3aluu B 3TOU
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEACTBUN IS
OKpYXarolel cpeabl; OCO3HAaHHWE TIJI00aNbHOTO XapakTepa HSKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH Cpeloi;
AKTUBHOE HEIMPUATHE JCHUCTBHUM, IPUHOCAIIMX BpPEH OKPYXKAIOIIEH CpEeIeE;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOM JEATENBHOCTH 3KOJOTHUYECKOW HAITPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuagbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
9HEprusi, sBJICHUE, HAay4yHBIH (haKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKaTHBHBIMH, PEryIsTUBHBIMH ),BaKHBIMU ISt HOBBIIIICHUS
3¢ (HEKTUBHOCTH OCBOCHHS COJEpKaHUS Y4eOHOro mnpenmMera, (GpOpMHUpPOBaHUS



KOMIIETEHLINH, aTaKxKe IIPOEKTHO-UCCIIEI0BATEIBCKON NEeATEIbHOCTH
00y4aroUXCcsAaB Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornueckue a1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh WX CYIIECTBCHHBIC
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIW3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOUpPATh OCHOBAaHUA JUIS KJIacCUDUKAUK U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS;, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUH U BBISIBISATH OOIIME 3aKOHOMEPHOCTH U TMPOTUBOPEUUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIN, UCIIOJIb3yeMbIe B XHUMHH, IPEOOPa30BHIBATH
MOJICJIbHBIE MPECTABICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMHUYECKas
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIBHBIX TPEACTABICHUN XapaKTepU30BaTh HM3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaegoBareJbCcKkHe AeHCTBHA (METOAbI HAYYHOIO0 IMO3HAHMSA
BelleCTB M sIBJICHU):

YMEHUSI TMPUMEHSATH METOJbl HAyYHOTO TO3HAHWS BEIIECTB W SIBIICHUW Ha
OMIIUPUYECKOM M TCOPETUYECKOM YPOBHIX B Yy4eOHOM TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHUSI HCIOJIb30BaTh TOCTABJICHHBIC BOIPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSATENILHO CTABUTh BOMIPOCHI; aHAJTU3UPOBAThH (DAKTHI, BHISBISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 000OIIEHNUS W BBIBOJABI MO PE3YJIbTaTaM IPOBEICHHOTO OTIBITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHON paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHanM3UpoBaTh HHPOPMAIUIO U KPUTHUYECKH OLEHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3auuHble METOAbl M (OpPMYJIUpPOBaTH 3alpoChl MpPU TIOUCKE U OTOOpE
uHpOpMaluy, HEOOXOIMMOWN il BBINOJTHEHMS Y4eOHBIX 3a/ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPENCTBA PalbOTHI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHSATh MEXKIpeaAMeTHble ((du3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMyJibl, aOOpeBUaTypbl, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBI/ISIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C TMPE3CHTAIUCH
pE3YJIbTaTOB BBHITIOJIHEHUSI XUMHUYECKOTO OSKCIEpUMEHTa (MCCIIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIUpOBaTH CBOM MPEJIOKEHHUSI OTHOCUTENIBHO BBITIOJHEHUS MPEISIOKEHHOM
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYNIBI, BBIIOJHATh CBOIO YacTh pPaOOThI, KOOPAMHUPOBATH CBOU
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
oOCyXJeHnu, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» U JApyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETYJIATUBHBIMHA HCﬁCTBHﬂMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHsI pellaTh yuyeOHble M HMCCIEAOBATENIbCKUE 33JaYd: CAMOCTOSITENBHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENIbCKOM  3aJauyd; HAa  OCHOBE  IIOJYYEHHBIX  pEe3yJIbTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO AESITEILHOCTh HA OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMHM pe3yjbTaTaMU 0a30BOrO YpPOBHS, COIVIACOBAHBI MEXIY
co00i, YTO TO3BOJIIET PEAIU30BHIBATH YIIyOJIEHHOE H3Y4YeHHE KaKk B paMKax
OTIEIBHBIX KJACCOB, TaKk M B paMKax pealu3allid WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. Ilo 3aBepiieHHH peann3aluy NPOrpaMMbl YIIyOJI€HHOTO YPOBHS
oOyuJaroluecss CMOTYT JeTajbHee OCBOMTh MarepHall, OBJAJETh PacIIUPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaOLIMMUCS HayUHBIX
3HAaHWM, yMEHUH U CHocoOOB NEWUCTBUM, creuuduueckux Mg NPeIMETHOU
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€eCcreynBalOT BO3MOXKHOCTh YCIHEIIHOTO OOYy4YeHHs Ha CJEAYIOIIEM YPOBHE
oOpaszoBaHus.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupOBaHbBI
CIICAYIOIINE TPEIMETHBIC Pe3yJabTaThl H3YYCHHS XUMHH Ha YIrIyOJICHHBIM
yYpOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMUUYECKHUX TOHSATHUH: aToM, MOJEKYJa,
XUMHUUYECKUU JJIEMEHT, METajUl, HEMEeTasll, a/UIOTPOIus, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OAHOPOJHAas M HEOJHOPOAHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MaccoBas [0S XUMHYECKOro JJIEMEHTa B COEJUHEHMHH,
MOJISIpHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJ, KICIIOTa, OCHOBAHUE,
cojib, amM(OTepHbI OKcua, amM(pOTEpHbIA THUIPOKCHA, XHMHYECKash peakius,



KJIaCCU(pUKALMs pEaklui: peakiuu COCIMHEHUS, PEAKINH Pa3I0KEeHUs, PEaKuu
3aMEIICHHS, PeaKIuu OOMEHa, PK30- W SHIAOTEPMHYECKHE PEaKIUM; TEIUIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpoueHTHasT KOHLEHTpauusl) B PacTBOpPE, MOJIApHAs KOHLIEHTpAlus BEIIECTBA B
pacTBOpe; JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh  B3aWMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHATHUH U
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

UCITI0JIb30BaTh XMMUYECKYI0 CUMBOJIUKY ISl COCTaBIEHUS (POPMyYJ BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

OTIPEJICNISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb OKHUCIEHUS BJEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAMIECHKHOCTD
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COEIMHEHUSX;

pPaCKpbhIBaTh CMBICI 3aKOHOB COXPAaHEHUS MacChl BEUIECTB, IIOCTOSHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOPHUH, 3aKOHAa ABOTAaIpO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METONAX
IIO3HAHUSA, B TOM YHUCJIE DJKCIIEPUMEHTAJIBHBIX M TEOPETUYECKUX METOAAX
VCCJIEIOBAHUS BEIIECTB U U3YUYCHUS XUMUYECKUX PEAKIUN;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHUX IEMEHTOB OT UX I10J0KeHus B [lepronnueckoit cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobouynas noarpymnmna (b-rpymnma)», «Mansie mepuoab» U «OO0JbIINe
MIEPUOJIBI»;

COOTHOCUTH 0003HAu€HHUs, KOTOpble MMEIOTCs B Tabnuue «llepmonnueckas
cucreMa xuMmudeckux oneMeHtoB J[. WM. MenaeneeBa», C€  YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XHMHMUYECKHX 3JIEMEHTOB (COCTaB W 3apsij
sapa, o0IIee YUCIIO JEKTPOHOB U PACHPEEIICHNE UX MO 3JIEKTPOHHBIM CIIO0SIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacrpeneneHueM JJIEKTPOHOB II0 JHEPreTUYECKMM YPOBHSIM, MOLYPOBHSIM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOOB;

KJIACCU(PUIIMPOBATh XUMHYECKHE D3JIEMEHTBI, HEOPTraHMYECKHE BEIIEeCTBa,
XUMHUYECKUE PEAKIINHU (110 YUCIIy U COCTaBY YYACTBYIOLIUX B PEAKLHH BEIIECTB, 110
TeIoBoMYy 3G (deKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPO/Ia, BOJOPO/IA, BOJBI, OOIINE XUMHUECKHE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIKCHIBaTh POJIb KUCIOPOJAA, BOAOPOJA M BOJBI B MPUPOIHBIX MpoLieccax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATH U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTH IMPOTEKAHUS XUMHUYECKHX IpPEBpaLICHUN B
pa3IMYHBIX yCIOBHSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa MO (QopMyJie COCTUHEHUs, HAXOJIUTh
IpOCTeHIIyo (OPMyITy BEIIECTBA IO MACCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CHUHTE3, CpaBHEHHUE, 0000IICHNE, CHCTEMAaTH3aII0, KIIaCCU(UKAIIUIO, BBISIBJICHUC
NPUYUHHO-CICICTBEHHBIX CBsSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaklii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIO/ICHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJIs
OCBOEHUS YUYEOHOI'O COJICpKaHUS;

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

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII0IaeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TIPOLIECCAMHU, MTPOUCXOAIIMMHA B MaKpO- U MHUKPOMHUPE, OOBACHATD
NPUYUHBI MHOTOOOpa3us BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX YY4EOHBIX MMPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XHMHUYECKOM TMOCynbl M O0O0OpYyJIOBaHMs, a Takke IMpaBuia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECICHHOW  MAacCOBOM  JIOJIEM  PAacTBOPEHHOI'O  BEUIECTBA, PELICHUIO
AKCIEPUMEHTAJIbHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIONIEH yMeHHUs1 0€30MacHOro OOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B MIOBCETHEBHOM KU3HU, & TAK)KE 3HAHUE MPABUII OBEJACHUS B LEJISIX COEPEKEHUS
3JI0POBbsI 1 OKPY>KAIOIIECH Cpe/Ibl.

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

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKHAN JIEMEHT,
aTOM, MOJIEKyJa, WOH, KAaTHOH, AaHUOH, OJJEKTPOOTPULATEIILHOCTb, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peaKkilusi, TerIoBor 3P heKT peakiuu, Mojib, MOJISPHBIMI
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, OoOpaTUMble M HEOOpaTUMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIHMH, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICUCTBUS (BOJOpPOAHAs CBsi3b, cuiibl BaH-nep-Baanbca), KOMIUIEKCHBIE
COCIIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (TMPUMHUTHBHAS KyOuuyeckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHEelEeHTPUPOBAHHAS KyOudeckas,
reKcaroHajbHasl IJIOTHOYIAKOBAaHHAS), KOPPO3Us METAJJIOB, CIUIABbl, CKOPOCTH
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

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

WCIIOJI30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JIJISI COCTaBJieHUsI (hOpMYJT BEIECTB
Y YPAaBHECHUM XUMHUYECKUX PEAKIUN;

ONpeAEsATh BAJICHTHOCTh U CTENEHb OKHUCJICHUS XUMHUUYECKHUX DJIEMEHTOB B
COEQUHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUU Mo (opmysiaM, BHIBI XHUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METANTMYECKOW) B HEOPTaHUYECKUX COCTUHEHMSIX, 3aps]l HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIca [lepuonmdeckoro 3akona JI. WM. Menneneea wu
JIEMOHCTPUPOBATH €r0 MOHUMAHUE:

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmueckoit
CUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3zinyaTh MNOHATUS «A-rpynmna» u «b-
TPYIITIay, «MaJbie IIEPUOIBDY U «OOJBITHE TIEPHOIBIY;



OOBSCHATHh CBSI3b TOJOXKEHUSI dyeMeHTa B llepwomuyeckoit cucreme cC
pacrpesieIeHUEM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

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

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUs
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HaOpaBJICHUS CMEMICHUS XUMHUYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMHYECKUE PeaKInu (110 YUCIIY U COCTaBY YYaCTBYIOIIUX B PEAKIMU BEUIECTB, 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
pa3IMYHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHUMW, MOJATBEPKIAs 3TO ONMUCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON UCCOIUALIUM KUCIIOT, IIeIouen
W COJIeH; TOJHBIE M COKpAICHHbIE YPAaBHEHUS pEaKIil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIIINX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

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

MpeCKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HATPUM, KajJuil, MarHui, KaJIbIIU, AIIOMUHUH, KEI€30, MEb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), asora (I, I, I, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuasl MetamwioB |A-IIA-rpynn, amomunus, meau (Il), uunka,
xenesa (11 u 111));



MOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEIIECTB (KUCIOPOACOACpKAIINE 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,
BJIMSTHUE Ha KUBBIE OPTaHU3MBI, IPUMEHEHNUE B PA3IMYHBIX OTPACISX SKOHOMHKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
WOHBL: XJOpUA-, OpoMua-, uoAua-, cyibdar-, docdar-, kapboHaT-, CHIUKAT-,
cynbGuT-, Cynb(ua-, HUATPAT- U HUTPUT-UOHBI, TUIPOKCHUI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllys, aTlOMUHUS, Keie3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSCHATH U NMPOTHO3UPOBATH CBOMCTBA BaAKHEUIIMX M3Y4a€MbIX BELIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUN B Pa3TMUHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KUHETUKH U
TEPMOIMHAMHUKHU;

BBIUUCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO DJEMEHTa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0 BEUIECTBA B pacTBOpPE, HAXOIUTh
npocTeiyto GopMyiTy BELECTBa IO MAaCCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PAcUeThl O YPAaBHEHUSAM XMMHUYECKHMX PEaKIMi ¢ Y4ETOM HeAOoCTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh TpaBuia  Oe3omacHoW  paboThl B jabopatopuu  TIpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl M OO0OpYyIOBaHMs, a TakkKe IIpaBHiia
oOpaiieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUSI
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PadOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeIIECTB (aMMHMaka M  YIJIGKMCIOrO Tra3a) ¢ pEeUICHUIo
HKCMEPUMEHTAIbHBIX 3aJad MO TeMaM Kypca, MPEACTaBIsATh pPe3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

PUMEHATH OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATENHHOCTH (aHAIHM3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMAaTH3allui0, BBISIBICHHE TNPUYUMHHO-
CJIEJICTBEHHBIX CBS3€i) MPU U3yYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKLUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU MO3HaHMs (HaOI0IeHue, H3MEPEHNE,
MOJICJIUPOBAHUE, SKCIIEPUMEHT (PEabHbIN U MBICJICHHBIH);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIOJIb3yEMbIMH B TIOBCEAHEBHOM JKM3HM, IIpaBWia IOBEAEHUS B LEIAX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMacHOCTh) BO3JCWUCTBUS Ha JKUBBIE OPraHU3Mbl OMNPEAEICHHBIX BEIIECTB,
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 COBPEMEHHBIMU TEXHOJIOTUSMHU, KaK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAallMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npo(UIBHOrO MIpeaMeTa IMpH MPOJOJDKEHHMH OOYy4eHHsS Ha YpPOBHE CpEIHEro
oO1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESATENbHOCTU
XUMHUYECKOH U XHUMHUKO-3KOJOTMYECKOW HampaBJICHHOCTH, MPHOOPECTH OMBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KosnuecTBouyacon DJIeKTPOHHbBbIE
[1]
HaumeHoBaHuepasaeioB U (undposBbie)
n/ Bcer  Kontpoabnbiepabor  IIpakTudeckuepador
TEMIIPOTrPaMMbI o0pa3oBaTejibHBIEpeCyp
n 0 bl bl
ChblI
Paszgea 1.IlepBoHavyaibHbIeXUMHYECKUETIOHSITHS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYCCKOM 10 2
JeSITeNIbHOCTH YeJIOBEKa
1.2 BemecTBa 1 XuMuieckuepeakiuu 28 1
Hroromnopazaeny 38
Pa3nen 2.BaxxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
Boznyx. Ilonsarue o razax. Kucnopon.
2.1 19 1 1
Oxkcuapl
2.2 Bogopoa. Ilonsitue o KucaoTax u comsix 8
2.3 Boga. PactBopsl. [TonsitTue 06 ocHOBaHHIX 18 1
OCHOBHBIEKIIACCHIHEOPTAHMYECKUX COCTUHE
2.4 ! P 16 1 1
HUH
Hroromopasaery 61

Pa3pnen 3.11epuoanyeckuii 3akoH u [lepuoguveckasi cucrema xumnueckux 3jaemMeHToB JI. U. MenaeneeBa. CTpoeHHeaToMOB.
XuMnueckasacBsidzb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU

3.1

[Tepuonnueckuii 3akoH u [leprnonnueckas
cHUCcTeMa XMMHUYeCKuX ameMeHToB []. M.
MenneneeBa. CTpoeHneaTomMa
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3.9 Xumuyeckas cBsi3b. OKUCIUTEIBHO- 16
' BOCCTAHOBHTEIIbHbBIC PEaKIIUH
Hroronopazneny 34
PesepBHOEBpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




9 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

Ne HaumenoBaHnuepasieioB u

n/m TeMIporpaMmbl Bcero  KonrpoabHbiepadorsl | IIpakTuyeckunepadoThbl

Pa3zgen 1.BemecTBO U XUMHYeECKasi peakIus

[ToBTrOpenue u yriy0OiaeHne 3HaHHHA O

1.1 8
BEILLECTBE
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 P 5 14 1 1
IPOTEKAHUS XUMHYCCKUX PeaKIuii
13 DIEKTPOIUTHYSCKAST TUCCOLIAAITHS. 1 1 5
' XHUMHYECKUE PEaKIMK B PaCTBOPax
Hroronopasznery 36
Pa3zgen 2.HeMeTaJlJIBI M X COeAUHEHUS
OO61as xapakTepuCTHKa
2.1 xuMmuuecknx »ieMedToB VIIA- 8 1
rpymnmsl. ['agoreHst
OO01mas xapakTepuCTHKa
2.2 XUMHYeCKHUX di1eMeHTOB VIA- 10

rpynnsl. Cepa u e€coeTuHEHUS

OO1m1ast xapakTepuCcTHKa
53 XUMHUYECKHX 3JIeMEeHTOB VA- 12 1
rpynmsl. A3oT, pochop u ux

COETMHEHUS
OO01mas xapakTepuCTHKa

2.4 XUMHUYECKHX 3J1eMeHTOB 1V A- 13 1 2
TPYIIIBL. YTIEPOJ U KPEMHUMN, UX




coenuHeHus. bop

Hroromnopazaeny 43
Pa3nen 3.MeTaynibl U UX COeIMHEHUS
3.1 ‘ OO0muecBoiicTBaMETAIIOB 10
39 Baxwuerimme MeTamibl U UX 29 5
COEIMHEHUS
Hroronopaszneny 32
Pa3znen 4.Xumusi u okpyxaromas cpeaa
BemectBa 1 matepuainsl B ;KM3HU
4.1 YeJIOBeKa. 5
OCHOBBIIKOJIOTHYECKONTPAMOTHOCTH
Hroromnopazaeny 5
Pa3nen 5.0000menne3Hanuni
[ToBTOpeHue u 00001IeHIE 3HAHHI
5.1 OCHOBHBIX pa3/ieioB KypcoB 8—9 10 2
KJIaCCOB
Hroronopazaeny 10
PezepBHOEBpems 10
OBIIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KosmuecTBo4acos
Hara JIeKTPOHHbIENU(PPOBbIE
Temaypoka Bce KonTpoabHbie IIpakTuyeckue
n/ u3yuyeHusi  oOpa3oBaTesibHbIE PeCypChl
u ro padoThI padoThI
IIpenmer xumuun. Ponp xumnu B
P 1 01.09.2023
JKU3HH YeJIOBEKa
[Tonsitue 06 uctTopun
BO3HUKHOBEHUS U Pa3BUTHS 1 05.09.2023
XUMUU. XUMHSI B CUCTEMEHAYK
Tena u BemecTBa. Pu3nyeCcKue u
. 1 07.09.2023
XUMHUYECKHE CBOWCTBA BEIIECTB
dusnyeckue u
1 08.09.2023
XUMUYECKUESIBICHUS
[TonsiTHE O TEOPETHUECKUX
METO/1aX MO3HAHUS B
€CTECTBECHHBIX HAayKaX. 1 09.09.2023
Hcrounnkuxumuueckonnadopma
1017071
[IpencraBnenusi 0 HAy4YHOM
MO3HAHUU HA SMIIUPUYECKOM
ypOBHE: HaOIOIeHNE, U3MEPEHHE,
SKCIEPUMEHT, MOJICIIMPOBAHUE. 1 12.09.2023

[Tonsitne o MeTogax paboThI C
XUMHNYECKNMHU BECIICCTBAMU.
OOGopynoBaHue MIKOJIBHON




XUMHUYECKOH JIabOpaToOpuu

[TpakTrnueckas padora Ne 1 mo
teme "lIpaBuia paboTsl B

7 1abopaToOpUu U MPUEMBI 14.09.2023
oOparieHus ¢ 1ab0paTOPHBIM
obopynoBanuem"
YucThIEBEIIECTBA U CMECHU 15.09.2023
9 CrnocoObIpasneneHuscMecei 16.09.2023
[IpakTuueckast padora Ne 2 o
10 teme "Pa3znenenue cmeceit (Hav 10.09.2023
pUMepe OYUCTKU TIOBAPCHHON
conn)"
11 ATOMBI U MOJIEKYJIBI 21.09.2023
12 XUMHUYECKUEITIEMEHThI 22.09.2023
13 IIpocThie u cnoXHBIEBEILIECTBA 23.09.2023
14 BemectBa MoseKynsspHOTO U 26.09.2023
HEMOJIEKYJISIPHOTO CTPOCHHUS
Xumnueckas hopmyia.
15 BasieHTHOCTh aTOMOB XMMHUYECKUX 28.09.2023
DIIEMEHTOB
16 3aKOH MOCTOSIHCTBA COCTaBa 20.09.2023
BEIIECTB
Onpenenenne BaI€HTHOCTH
17 aTOMOB 110 (hopMynamMm OUHAPHBIX 30.09.2023
COEMHEHUI
OTtHocuTenbHAsE aTOMHAs Macca.
18 OTtHocHTENbHASI MOJIEKYJISIPHAS 03.10.2023

Macca
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BrrunciaeHus oTHOCUTENLHOM
MOJ'I@Ky.]'IS[pHOfI MacCcChbl BE€IICCTB,
MOJ'IS[pHOfI MaccChbl, MacChbl BEIIICCTB
1 KOJIMYECTBA BE€IICCTBA

05.10.2023

20

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCAUHEHUH

06.10.2023

21

22

23

Brruncnenust MaccoBOU 10U
XHUMHUUYECKOT'0 3JIEMEHTA 10
dbopMmyIie coeTuHEHUS

Haxoxnenue npocreitmieit
(dbopMyIIbI BelecTBa IO MACCOBBIM
JIOJISIM DJIIEMEHTOB

Brrunciienus npocreniieit
(dbopMyIIbI BelecTBa IO MACCOBBIM
WJIH MOJIBHBIM JIOJISIM 3JIEMEHTOB

07.10.2023

10.10.2023

12.10.2023

24

25

26

KomnuectBoBelectsa. Monb

B3aumocBsI3p KOMUECTBa, MacChl
U YUCJIa CTPYKTYPHBIX €JMHHUIL
BEIIIECTBA

MOJ'IHpHaHMaCCaCMeCI/IBeH_IeCTB

13.10.2023

14.10.2023

17.10.2023

27

28

29

MoasHas J0JI XUMHYCCKOTO
9JICMCHTA B COCITMHCHHUHN

HaxoxeHue nmpocrenien
(opMyIIbI BelECTBA MO0 MOJIBHBIM
JIOJISIM DJIEMEHTOB

XHUMUYECKHUE SBICHHUS.

XuMHUUecKas peakuus U eé
[IPU3HAKU

19.10.2023

20.10.2023

21.10.2023




30

3aKOHCOXPaHEHUSIMACCHIBEILIECTB

24.10.2023

31

32

ATOMHO-MOJIEKYJISIpHAs. TEOPHS.
Kusue u nesrenpHOCTL M. B.
JlomoHOCOBA

XUMHYeCKUEypaBHEHUS

26.10.2023

27.10.2023

33

34

35

36

THUNBIXUMUYECKUXPEAKLIUNA

PacuéTel o xuMuyeckum
YPaBHEHUSAM KOJIMYECTBA U MACChl
MCXOJHBIX BEUIECTB WJIH
MPOAYKTOB PEAKIUU
Brrunciienus o ypaBHeHUsAM
XUMUYECKON PEaKLIUU:
KOJINYECTBA BEILECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY
BEILIECTBA, MACCE PEAareHTOB UIN
MPOAYKTOB PEAKIUU
Brrunciienus o ypaBHeHUsIM
XAMHYECKON PEAKIUU:
KOJIM4YECTBA BELIECTBA, MACCHI 110
W3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE PEAareHTOB UIN
MPOAYKTOB PEAKIUU

07.11.2023

09.11.2023

10.11.2023

11.11.2023

37

38

O06o06mIeH e U
CHCTeMaTH3ausI3HaHUH
KonTtponpHas padora Ne 1 mo Teme
"BemiecTBa 1 XUMHYECKUE
peaxkuun"

14.11.2023

16.11.2023

39

Bo3nyx — cMecs ra3os. [lonstue

17.11.2023




O rasax.

3akoH ABoraapo. MonsipHbIi

40 . 18.11.2023
005BEM rasos
Brrunciaenus o6néMa, KOJIMYECTBA

41 BEIIIECTBA ra3a M0 U3BECTHOMY €r0 21.11.2023
KOJIMYECTBY BEIIIECTBA, 00BEMY

42 OTHOCHUTENBHASIIUIOTHOCTLEIA30B 23.11.2023
BBIUMCIEHUSOTHOCUTEIBHOUILIOT

43 24.11.2023
HOCTUTA30B
OnpeneneHre OTHOCUTEIbHOM
MOJIEKYJISIPHOI Macchbl

44 ra3zo00pa3HoOro BEIIECTBA IO 25.11.2023
U3BECTHOU OTHOCUTEIHHON
[UIOTHOCTH
BrruucieHys OTHOCUTEIBHON
MOJIEKYJIIPHOI MacChl Ta3a Io

45 yp 5 28.11.2023
W3BECTHON OTHOCUTEILHOMN
IUIOTHOCTH
OO0BEMHBIE OTHOILIEHMS TA30B IIPU

46 p 30.11.2023
XUMHYECKHUX PEaKIIMSIX
Breruucienust 006MOB ra3oB 1o

47 . 01.12.2023
YPaBHEHHUIO XUMUICCKOU PEAKITUI
Kucmopon — 31eMeHT U TIpocToe

48 PO P 02.12.2023
BEIIECTBO

49 OKcuabl 05.12.2023
Croco0B! MOJIy4eHUsT KUCIIOPOa B

50 v oA 07.12.2023
1a00paTOPUN U TPOMBIIIIIICHHOCTH

51 [IpakTuueckas padora Ne 3 o 08.12.2023




teme "[lomydenue u cobupanue
KHCIIOPOJIa, N3y4EHHE €T
CBOMCTB"

52

53

54

Kpyrosoporkucinopozaa B npupoze
O30H —
AITOTPONHASIMOANPUKALUSKUCIIO
pona

TennoBoii 3 PeKT XMMUIECKOI
peaKkuu, TePMOXUMHUIECKHE
ypaBHEHUS, IK30- U
SHAOTEPMHUECKUE PEAKIIUN

09.12.2023

12.12.2023

14.12.2023

55

TomumBo. Mcnions3oBanue yris u
METaHa B KauecCTBE TOIJIMBA.
3arpsi3HEHUEBO3ayXa.

15.12.2023

56

57

Borurcnenus o ypaBHEHUSIM
XUMHYECKON PEaAKIUU:
KOJMYECTBA BEIIECTBA, 00BbEMA,
MAacChlI IO U3BECTHOMY
KOJIMUECTBY BEIECTBA, 00BbEMY,
Macce peareHToB WX MPOAYKTOB
peaxiuu

KonTponbHnas padora Ne 2 o teme
"Bo3nyx. Kucnopoa. Oxkcuast"

16.12.2023

19.12.2023

58

59

Bonmopon — anemeHT u mpocToe
BEILIECTBO

Crioco6bI ostyueHust BOA0POia B
71a00paTOpUU U MPOMBILIUIEHHOCTH

21.12.2023

22.12.2023

60

[TpaxTiueckast paborta Ne 4 o

23.12.2023




teme "llonydenue u cobupanue
BOJIOPO/Ia, U3YYECHUE €r0 CBOHUCTB"

61

62

Hcnosb3oBanue BOJOpOIa B
Ka4yeCTBE TOILINBA

IToHsTHE O KHCIOTAX U COJAX.
CoCTaBKHCIIOT U COJICH

26.12.2023

28.12.2023

63

Brrunciienus o0b€Ma, KOJIHYECTBA
BEIIECTBA ra3a 1o U3BECTHOMY €ro
KOJINYECTBY BEIIECTBA WU
00BEMY

29.12.2023

64

Brruncnenns o066MOB ra3os 1o
YPaBHEHUIO XUMUYECKON pEAKIIUHI

30.12.2023

65

Boruncnenus o ypaBHeHUAM
XAMHYECKON PEaKIUU:
KOJIMYECTBA BEIIECTBA, 00BEMA,
MacCCBhI TT0 H3BECTHOMY
KOJIMYECTBY BEMIECTBA, 00BEMY,
Macce peareHToB WX MPOAYKTOB
peaxiuu

09.01.2024

66

67

68

duznueckre CBOMCTBA BOJIBI.
Bopna B mpupoze

AHanu3 U CHHTE3 — METObI
M3yYEHUS COCTaBa BOJBI

XUMHUYECKUECBONCTBABOIbI

11.01.2024

12.01.2024

13.01.2024

69

70

CocTaBOCHOBAHMII

PacTtBOps1. PacTBOpHMOCTH
BEIIIECTB B BOJIE

16.01.2024

18.01.2024

71

HaCLIHIeHHBIe 1 HECHACBIIICHHBIC,

19.01.2024




KOHLIEHTPHUPOBAHHBIE U
pa30aBiIeHHbIE PACTBOPHI

72

CriocoOb! BEIpaKEHHS

KOHLEHTPALlUU pacTBOPOB:

MaccoBas J10JI1 paCTBOPEHHOIO 1
BEILIECTBA, MOJISIPHAs

KOHILIEHTpaLUs

20.01.2024

73

74

[IpakTuueckast padora Ne 5 o
teme "[IpuroroBneHue pacTBOpoB
C onpeAesEHHOM MacCOBOM J0JIer
pacTBOPEHHOTO

BewectBa. [lpuroronenue
PacTBOPOB € ONPEIETEHHON
MOJISIPHOM KOHIIEHTpaIuen
pacTBOpEHHOTO BellecTra
Brprunciienus ¢ HCNoOJIb30BaHUEM

IOHATHA «MaCCOBas J0OJA 1
BCIIECTBA B paCTBOPE»

23.01.2024

25.01.2024

75

Brrunciaenus ¢ UCIoIb30BaHIEM
MOHATHS «MOJISIpHAs
KOHLEHTPAUHs PaCTBOPEHHOTO
BEIIIECTBA»

26.01.2024

76

77

78

Pone pactBOpOB B ipupoae u

JKU3HH YETIOBEKA. 1
KpyroBopotBojibl B ipupoze
3arpsi3HeHUE NPUPOIHBIX BO.

OxpaHa 1 0YHCTKa MPUPOIHBIX 1
BOJ.

Brrunciaenus ¢ MCIoJb30BaHUEM 1

27.01.2024

30.01.2024

01.02.2024




rpaduKOB paCTBOPUMOCTH IS
pacuéToB PaCTBOPUMOCTH BEIIIECTB

BrIuncienns ¢ uCcroiab30BaHUEM
HOHSTHUSA «MaccoBas 10 1 02.02.2024
BEILIECTBA B PACTBOPE»

Brraucnenus ¢ ucnoab30BaHUEM
MOHATHA «MOJIIpHAA

. 1 03.02.2024
KOHIIEHTpAIUsl PACTBOPEHHOTO
BEIIECTBA»
BreIunciaeHus ¢ UCIOJIb30BaHUEM
rpaduKoB pacCTBOPUMOCTHU JJIs 1 06.02.2024
pacuéToB paCTBOPUMOCTH BEIIECTB
Obobmerie 1 . 1 08.02.2024
cucTeMaTH3alUusI3HaHUI
KonTtponsnast padora Ne 3 o teme
"Bonmopon. Boma. PactBopsr. 1 1 09.02.2024
OcHoBanus"
Oxkcupsl: cocTaB, KiaccupuKaIus, 1 10.02.2024
TPUBUAIBHBIC HA3BAHUS
[TomyueHnue U XUMHUYECKUE 1 13.02.2024

CBOICTBa OKCHJIOB

ITonsiTue o ruapoKkcUaax —
OCHOBAHUSX U 1 15.02.2024
KUCJIOPOACOAEPKAIMNX KUCITOTAX

PusnyecKue 1 XUMHIECKUE
. 1 16.02.2024
CBOMCTBA KHCJIOT

[Tonmyuenuekucaor 1 17.02.2024

KnaccudukanusiocHoBanmii 1 20.02.2024




90

I1énoun, X CBOMCTBA U CIIOCOOBI
OJTyYEeHHUS

22.02.2024

91

92

93

HepactBopumblie ocCHOBaHHUS, UX
CBOWCTBA U CLIOCOOBI OJTYYECHHUS

[Tonsitue 06 amdoTepHbIX
TUAPOKCUIAX: XUMUYECKUE
CBOICTBaA U MOJTyuEHUE.
[IprMeHeHneBaKHENIIIMXOCHOBAH
15051

Conu: coctaB, kiaccupukanus,
TPUBHUAJIbHBIC Ha3BAaHUS

24.02.2024

27.02.2024

29.02.2024

94

duznyeckue 1 XUMUYECKHE
cBoiicTBa coneil. [lonyuenuneconei

01.03.2024

95

96

97

FeHeTI/IIIeCKaSI CBA3b MG)KIIy
KJIaCCaMU HEOPraHUYECKUX
COeTMHEHNN

[TpakTryeckas padora Ne 6.
Penienune sxcriepuMeHTaIbHBIX
3a7a4 1o Teme «OCHOBHBIE KIIacChl
HEOPTraHMYECKUX COCTMHEHUI

Boruncnenus o ypaBHeHUAM
XUMHUYECKON PEeaKIINu:
KOJIMYECTBA BEIIECTBA, 00BEMa,
MAacCBhI TT0 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB WIH MPOAYKTOB
peaxkun

02.03.2024

05.03.2024

07.03.2024

98

Brrunciaenus Macchl IMPOAYKTA

09.03.2024




pEaKUHM MO U3BECTHOM Macce
OJIHOTO M3 MCXO/HBIX BEILIECTB,
B35TOr'O B BUJIE PAacTBOPA,
COJIepIKallIero onpenenéHHyIo
MacCOBYIO JIOJII0 PACTBOPEHHOTO
BELIECTBA

Kontponbnas padota Ne 4 mo teme

99 "OCHOBHBIE KJIACCHI 12.03.2024
HEOPraHWYECKUX COCAMHEHUN"
10 [lepBbIe MOMBITKU KIACCHU(PUKAIIN 14.03.2024
0 XUMHYECKHX JJIEMEHTOB
10 [TonsiTre o rpymnmax CXoIHBIX 15.03.2024
1 AJIEMEHTOB
10 DNEeMEHTHI, KOTOPbIE 00pa3yroT
5 aMmdoTepHbIe OKCHJIBI 1 16.03.2024
TUAPOKCHUIBI
10 [Tepuomuueckuii 3aKoH. OTKpBITHE 19.03.2024
3 [Tepuoamueckoro 3akoHa
KopoTkonepuoanas n
10 JUIMHHONIEpUOAHAs (hOPMBI
4 Ilepronnueckoit cuCTEMbI 21.03.2024
XUMHYECKHX 3JieMeHToB J[. 1.
Menpeneesa
10
5 ITeproap! u rpynmb 22.03.2024
10 OcHOBHBIE CBEICHHSI O CTPOCHHUH 93.03.2024
6 aTOMOB
10 CocTaB aTOMHBIX si7iep 02.04.2024




Ilepnonnueckoi cucreme [1.1.

10 N30TomnbI Kak pa3HOBUIHOCTH
04.04.2024
8 aTOMOB XUMHYECKOT'0 2JIEMEHTA
10
9 DJIEKTPOHBI 05.04.2024
11
0 DNEKTPOHHASIOPOUTAITH 06.04.2024
1 DHepreTuyecKrue ypoBHU U
1 [0JIlypOBHHU aTtoma; S-, p-, d- 09.04.2024
opOuTanu
1 DneKTpOHHbIE KOH(UTYpaIuu U
5 3JICKTPOHHO-TpaPUICCKHE 11.04.2024
dbopMyIbl aTOMOB
CTpoeHue IEKTPOHHBIX 000JI0UYCK
11 aTOMOB TepBbIX 20 XI/IMI/I‘lef:KI/IX 12.04.2024
3 snemeHToB llepronnueckoi
cuctemsl /.M. MennaeneeBa
3aKOHOMEPHOCTH U3MEHEHMS
1 pamuyca aTOMOB XUMHUYECKHUX
4 3JIEMEHTOB, METATIMYECKUX U 13.04.2024
HEMETAJUIMYECKHUX CBOMCTB IO
rpyIIaM U nepuoaam
11 M3meHeHne CBOMCTB COEIMHEHUH
5 XUMHUUYECKUX DIIEMEHTOB B 16.04.2024
NepuoIax u rpymmax
11 XapakTeprucTuKa XUMHIECKOTO
6 3JIEMEHTA 10 €r0 MOJIOKEHUIO B 18.04.2024




Mennencena

3nauenue [leprnoandeckoro

11 i

3akoHa " llepuoanueckoi 10.04.2024
7 CHCTEMBI XUMHUYCCKHUX DJIEMEHTOB

JUTSL PQ3BUTHUS HAYKH U IPAKTUKU
11 2
JEKTPOOTPHUIIATETLHOCTHXUMHUYE 20.04.2024
8 CKHXJJIEMECHTOB
11
9 KoBaneHnTHasnmoisipHasicBsI3b 23.04.2024
12
0 KoBaneHTHasHENOMAPHASICBA3b 25.04.2024
12
1 HonHasacB3b 26.04.2024
12 DNEKTPOHHBIE U CTPYKTYpPHBIE 27 04.2024
2 (dbopMyIibI BEIIeCTB
12 Kpucrannuueckue u 30.04.2024
3 amMop(hHBICBEIIEeCTBA
12 THUIBI KPUCTAIVIMUECKUX PEIIETOK 04.05.2024
4 U X XapaKTePUCTHKHU
12 [Ipuunnbl MHOrOOOpa3us
5 BEIIECTB, 3aBUCUMOCTb CBOMCTB 07.05.2024
BEIIECTB OT COCTaBa U CTPOCHUS

12
6 CTeneHbOKUCICHHUS 10.05.2024
12 OKHCIUTEIBHO- 11.05.2024
7 BOCCTaHOBHUTENIbHBIEPEAKIINH
12 XUMHUYECKHE DIIEMEHTHI — 14.05.2024
8 OKHCIIMTEIM U BOCCTAHOBUTEIU




12

CocraBieHnue ypaBHEHUN
OKHCIIUTEIIFHO-

. 1 16.05.2024
9 BOCCTAaHOBUTEJIbHBIX PEaKInH,
METO/I JIEKTPOHHOTO OaaHca
Borurcnenus o ypaBHEHUSIM
XUMHUYECKOW PEaKIUU:
13 KOJIMYECTBA BEIllecTBa, 00bEMa,
0 MAaccChbl 110 U3BECTHOMY 1 17.05.2024
KOJIMUECTBY BEIECTBA, 00bEMY,
Macce peareHToB WK MPOAYKTOB
peakiuu
Brrunciienus npocreniieit
13 MOJIEKYJISIPHOM (OPMYIIBI 1 18.05.2024
1 BEIIECTBA 10 U3BECTHBIM
MacCCOBBIM JIOJISIM 3JIEMEHTOB
13| Obobuerte i 1 21.05.2024
2 CUCTeMaTHU3alUsI3HAHU T
13 KonTtponbHnas padora Ne 5 o teme
3 "Ctpoenue aToma. 1 22.05.2024
XuUMHU4eCKasicBsI3b"
13 .
4 PesepBHbIiypok 1 23.05.2024
13 .
5 PesepBHbIiypok 1 24.05.2024
13 .
6 Pe3epBHBITypOK 1 25.05.2024
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




9 KJIACC

Ne KonuyecrBoyacos
Haram3yd  DieKTPOHHbIeHMU(POBHIEOOPA30BAT
n  Temaypoka Bce  KonTpoabHbIe IIpakTHYeckue
eHUA eJIbHbIEPECYPChI
/ ro padoThI padoTshI
n
1 CrtpoeHnneaToMoB 1
ITocnenoBarenbHOCTH
5 3aII0JIHEHUS YIEKTPOHHBIX 1
opOuTasieit aToOMOB MaJIbIX
IIEPHOJOB
OcoOeHHOCTH 3aTI0THEHUS
3 AJIEKTPOHHBIX OpOHTATICH 1
aTOMOB 0OJIBIIUX NEPUOJIOB
4 CreneHbOKUCIIEeHUS U 1
BaJICHTHOCTh
5 BunsixumMuueckoncBs3u 1
OOMEeHHBIN U IOHOPHO-
AKLENTOPHBIM MEXaHNU3M
6 00pa30BaHMs KOBAJEHTHOU 1
CBSA3HU.
MexMOoeKyIIIpHbIEB3aUMOIEU
CTBUS
Tunsl KpUCTATITMUECKUX
7 pemeToK, 0COOEHHOCTH 1
CTPOEHMS KPUCTATUNINIECKUX
pemeToK




3aBUCHUMOCThL CBOMCTB
BEIIIECTBA OT THIIA
KPUCTATNYCCKON PEIETKU U
BHIa XMMHUYECKOH CBSI3U

Krnaccudukanus XuMHuecKux
peakui o pa3InyHbIM
MpHU3HAKAM

10

11

DHepreTuka XUMUYECKHUX
peakmwmii. TernoBoit 3 pexT
XUMHYECKON peakiuu

3akoH 'ecca u ero CIICACTBHUA

12

13

14

15

Brruuciienus no
TEPMOXUMHUYECKOMY
YPaBHEHUIO PEaKIUu:
TeroBoro ¢ dexra
XUMHUYECKOHN peakiuu Mo
KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY
MIPOpPEearupoOBaBIIETrO WK
00pa3oBaBIIETOCs BEIECTBA

[TonsiTue o ckopocTu
XMMHYECKON PEaKIIuu.
3aKOHIENCTBYIOIINXMACC

DHeprus aktuBanuu. [lonsrue
o karanuze. DepMeHTHI.
NHruburopsl.

@aKTOpBbl, BIUAIOLINE HA
CKOpPOCTb XMMHYECKOM
peakuuu




16

TlonaTue o XMMHUYECKOM
paBHOBeCcUHM, MpuHIHI Jle
[IaTenne

17

18

@akTOpsl, BIUAIOIINAE HA
COCTOSIHUE XUMHUYECKOTO
paBHOBECHS.
[Iporno3upoBanue
BO3MO>XHOCTH IPOTEKaHU
XMMHMYECKUX MPEBpAILECHUN B
Pa3IMYHBIX yCIOBUAX

OKHUCIIUTETBHO-
BOCCTaHOBUTEJIbHBICPECAKIIHH

19

20

Baxkubie oxucaurean u
BOCCTAHOBHUTEIH.
[Tepmanranat kanus

CBoiicTBa MPOCTHIX BEIIECTB
— METAaJIJIOB U HEMETAILIIOB,
KHCJIOT U COJIEH — B CBETE
Mpe/icTaBIeHU 00
OKHUCJIUTENIbHO-
BOCCTAHOBUTCIBbHBIX peaKHI/Ile

21

[IpakTnueckas padora Ne 1.
Pemenue skcriepuMeHTATEHBIX
3a7a4 10 TEME

«OKHUCIIHTEIBHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHI)

22

Kontponbras padora Ne 1 mo
Teme «OCHOBHBIE
3aKOHOMEPHOCTH IMPOTECKAHHS




XUMHYECKUX PEAKIIUI»

PactBopenue kak Gpusuko-

23 XMMHYECKHN MPOLECC

24 DJIEKTPOJIUTHI U
HEDJIEKTPOJIUTHI

o5 TeopusadneKTpONIUTHYECKOU TN
ccolaluu

26 Honnoe npousBeieHUE BOJIBI.
Bonoponnslii mokasarenb
DNEeKTPOIUTHYECKAS

27 IHACCOLIAAINS KUCIIOT,
OCHOBaHMH U coJieit

28 PeakiunnonnorooomMena
CBOICTBa KHCIOT, OCHOBAaHUH
U COJIEH B CBETE

29 Mpe/icTaBIeHU 00
BJIEKTPOIUTHYECKON
JTUCCOITHAITIU

30 KauecTBeHHBIEpEaKIITMMHANOH
Bl
ITpakTuyeckas pabora Ne 2.
Pemrenue skcnepuMeHTaIbHBIX

31 3a/1a4 10 TeMe
«INEeKTPOIUTHYECKAS
JTUCCOTTHAITUSY

32 I'mpponusconeit

33 HNonHbIeypaBHEHHUATHIPOIN3AC

oJien




34

[TpakTuyeckas paGora Ne 3.
Pemenne sxcriepuMeHTaIbHBIX
3amadq mmo teme «I uaponus
coJiei»

35

36

37

Brprunciienuss Maccol poOayKTa
peaKuuu 10 U3BECTHOM Macce
OJIHOTO U3 UCXOJHBIX BEILLECTB,
B35TOTO B BUJIE PAaCTBODPA,
COJZIepKallero ONpeaeIEHHYIO
KOHILICHTPALUIO
pacTBOPEHHOTO BEILIECTBA
KonTponbnas padora Ne 2 o
TeMe "DIeKTpOoNUTHIECKas

U CCOLAIMS.
XHUMHYECKUEPEAKIIUU B
pactBopax”

OOmasixapakTeprcTHKaHEMETa
JUIOB

38

39

40

OO6masixapakTepUCTUKATaiore
HOB

XUMHYECKHE CBOMCTBA
rajoreHoB. XUMHYECKHUE
CBONCTBA XJIOpa
XII0pOBOAOPOL.
ConsgHasgkuciiora

41

[IpakTuueckas padorta Ne 4 o
teme "lIlomydeHue consiHon
KHUCJIOTBI, U3y4eHUE €€
CBOMCTB"




42

Ilonsarue o
KHUCJIOPOJCOAEPKAIINX
KHUCJIOTaxX XJIopa U UX COJISIX

43

Brruuciienus mo ypaBHEHUSIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH UX PEareHTOB JIaH B
n30bITKE

44

45

46

Baxueiimune coequHeHus
XJIOpa M UX HAXOXKJCHHE B
pupoe

OOw1ast xapakTepUCTHKA
anemeHToB VIA-rpynmsl

Crtpoenue u cBoiicTBa
MIPOCTOTO BEIIECTBA CEPHI.
AnnoTtponHbsieMoaupUKaIIce

pbl

47

CepoBoiopo/i, CTpoeHue,
¢busznuecKkrue 1 XUMHUYECKHe
CBONCTBA

48
49

Oxcunpicepsl

CepHucras KucioTa u e€ colu.

50

51

52

CepHas KuCI0Ta U €e CoJn

[IpoMblIEHHOEIOTyYEHUECED
HOMWKHUCIIOTHI

Haxoxnenue cepol u eé
COEIMHEHHH B IIPUPOJE.
XUMHUYECKOE 3arpsAI3HEHUE
OKpY>Karollen cpeibl




COCAUHCHUAMU CCPbI

53

Brruuciienust Macchl IpoIyKTa
pEaKUUH 10 U3BECTHOMN
MaccoBol (00BEMHOI) fT0ITe
(%) ero BeIXOAA OT
TEOPETUYCCKH BO3MOKHOTO

54

Brrancnenus maccoBoit
(006BéMHOI) monu (%) BEIXOJA
MIPOYKTA PEAKITUH TIO
U3BECTHOM Macce (00bEMY)
HCXOHOI'O BEIIECTBA U
MIPOJYKTa peaKiuu

55

56

57

OOm1ast xapaKTepUCTHKA
a1eMeHTOB VA - rpymnibl
A30T, pacripocTpaHeHuE B
npupoze, Gu3ndecKue u
XMMHUYECKHE CBOMCTBA

AmMHaK, ero pusnveckue u
XUMHYECKHE CBOICTBA

58

59

60

ConnaMMOHUSA

ITpakTruyeckas padora Ne 5 o
teMme "[lonydyeHne ammuaxa,
W3y4YEHUE ero CBOMCTB"

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

61

62

A30THCTasKUCIIOTA.
A30THagKHACIIOTA

[IpoMbILIEHHOEIOTYYEHUEA30
THOMWKUCIIOTHI




63

Hutpatel u HUTPUTEI.
XUMUYeCKOe 3arpsi3HeHue
OKpY>Karolleu cpeibl
COETMHEHUSIMH a30Ta

64

dochop,
aJI0TponHbIeMoArpUKanun o
chopa

65

66

67

Oxcunpt pocdopa (M1, V) u
dochopnas xkucnora
[ToHsTHE O MUHEPATBHBIX
ynoOpeHusx. 3arps3HeHue
MPUPOIHBIX BOJIOEMOB
COCIMHEHUSIMH a30Ta U
dbocdopa

VYraepol, ero aJsIOTPOIHbIC
MOTUGBUKAIMH U CBOHCTBA

68

69

Oxkcupl yriaepojaa, ux
¢busnyeckue 1 XUMHUYECKUE
CBOMCTBA. DKOJIOTUYECKHE
poOJIeMBl, CBSI3aHHBIE C
okcunoM yriepoaa (1V)
[IpakTuueckue padoTsl Ne 6 o
teMe "[lonydyenne oxcuaa
yraepona (1V) u uzyuenue ero
CBOMCTB"

70

71

VYrospHasa KACIOTa U €€ COJIU

HepBOHa‘{aJ'IBHBIe MIOHSATHS 00
OpraHN4YCCKUX BCIICCTBAX KaK




0 COEIMHEHUSIX Yriepoaa

72

73

74

[IpupoaHbie HCTOYHUKHT
YIJIIEBOIOPOOB U UX POJIb B
OBITY U IPOMBIIIUICHHOCTH
[TonsiTue o OuonoruyecKu
BaYKHBIX OPTaHUYECKUX
BelIecTBaxX — XKHUpax, Oenkax
U yTJIeBOJax

Kpemnuii, ero ¢puznueckue u
XUMHUYECKHE CBOICTBA

75

Oxcup kpemuus (1V),
KpPEMHHEBasi KUCIIOTA,
CHJIMKATBI

76

77

78

79

bop. bopHaskucnora

[IpakTuueckas padora No7.
Pemenue skcnepuMeHTaIbHBIX
3az1a4 o teMe «BaxkHelme
HEMETAJIJIBl U UX COCAUHEHUS

Brruucnenust maccel (00bp€Ma;
H.y.) IPOJIYKTa PeaKINH o
naHHOU Macce (00BEMY)
HCXOJ/IHOTO BEIIECTBA,
COJZIepKallIero onpeaeIEéHHYIO
MAaCCOBYIO JIOJIKO TPUMECEN
Konrtponsnas padora Ne 3 o
TeMe «BakHele HeMeTabl
U UX COETUHEHHUSI.

80

OO6mrast XxapakTepucTruKa




XUMHYECKUX JIEMEHTOB —
METaJUIOB Ha OCHOBAaHUH UX
mosoxenus B [ICX0O JI.1.
Meunpeneena

81

82

Mertannsl A- u b-rpynn

Mertannudeckas cB3b U
MeTaJllIn4yecKas
KpUCTAJUIMYECKAs PEIIETKA.
3aBUCUMOCTD (PU3NUECKUX
CBOMCTB METAJUIOB OT
CTPOEHMS KPUCTAJUIOB

83

84

OO0IEXUMHUYECKNECBOMCTBAM
eTaJlIoB

O61ue cnocoObl MOTydeHHs
METaJUIOB, METAJLITYPTHsl.
CrnaBbl

85

DNEeKTPOJIN3 PACIIaBOB U
pPacTBOPOB COJICH KaK OJIMH U3
CIOCOOOB MOTYYCHHS
METaJIOB

86

Beruncnenus no ypaBHeHHUSIM
JJIEKTPOJIN3a PaCIlIaBOB U
pacTBOPOB BEILIECTB

87

88

Iloustue o KOPpPO3NMHUMETALIIOB

Beluncnenus cocraBa cmecen ¢
HCIIOJIb30BAHUEM pPELICHUS
CUCTEM ypaBHEHUI

89

Paznuuubie THITBI BEIYUCICHUN




10 YPAaBHEHUSIM XUMHYECKUX
peakuuii

Mertainsl A-rpymin.

%0 [llenounble MeTAILITBL
Haxosxnenue B nmpupoje.

91 CBOMCTBA IIEJOYHBIX
METAJII0B

92 OKcuIbl ¥ THIPOKCHUIIBI HATPUS
M KaJIus

93 [lemouHO3eMENbHBIEMETAILIBI
Baxneiinine coefuHeHNS

94 KaJblLis, CBOMCTBA,
MIPUMCHCHHE

95 JKEcTKOCTh BOMBI U CIIOCOOBI
€€ yCTpaHEHHUs
[IpakTuueckas padorta Ne 8 o

96 teme "JKEcTKOCTh BOJBI U
MeTO/bI €€ ycTpaHeHus "

97 AmroMuHHI
AmpoTepHbIe cBOMCTBA

98 OKCHJA ¥ THUJIPOKCUJA
ATIOMUHUS
OO6mrast XxapakTepucTruKa

99  wmeramnoB b-rpymm (moO0YHBIX
MOATPYII)

10 ITepBoHauyanbHBIE

0 MIPEJICTABJICHHS O

KOMIIJIEKCHBIX COCAUHCHUAX




10

Menp u cepedpo

[IpencraBnenus 00

;O aMMMAYHBIX KOMILJIEKCaX
cepebpa u Meau

10

3 Huak

10 AmMdoTepHbIe CBOMCTBA

4 OKCHJIa ¥ THIPOKCHIA ITUHKA

10 Kemeszo

5

10 OKcuapl, THAPOKCUABI U COTH

6 xenesa (1) u sxemesa (1)

10 UyryH u cTainp — CIUIaBbI

7 Kelesa
[IpaxTuueckas padorta Ne 9.

10 Pemenue skcriepuMeHTATEHBIX

8 3a7a4 1o teme «BaxkHewime
METAJIIbI U UX COCIUHECHUS)

10 Brranciaenus cocraBa cMeceit ¢

9 HCIIOIH30BAaHUEM PEIICHUS
CUCTEM ypaBHEHUI

11 PaznuuHble TUIIBI BEIYUCIICHUN

0 M0 YPaBHEHHUSIM XUMUYECKUX
peakuuii

11 Konrtponsnas padora Ne 4 o

1 Teme «BakHeuime MeTaluIbl U

nX COCANHCHUA»




besomacHoe ncnoabp30BaHue

;1 BELIECTB U XUMHUYECKHUX
peakuuii B ObITY

11 Hosble maTepuaisl u

3 TexHoJoruu. [IpuHIUIBI
«3€IEHOU XUMUK»

11

4 XuMus 1 310pOBbE
XUMUYECKOe 3arpsi3HeHUe

1 okpyxarotei cpensl. [lonstue

5 0 MpeAeIbHO JOMYCTUMON
KOHIIEHTPALIUU BEIIECTB
(1K)

DKoJoru4eckue npooIemsl,
CBSI3aHHBIE C COCIMHEHUSIMU

11 yriepona, a3oTa, CEpBI,

6 TSDKENBIX MEeTAIIIOB.Poiib
XUMHH B PEIICHUN
9KOJIOTMUYECKUX MPoOIeM
[Iepuoanueckuii 3aKOH U

11 Ilepnonuueckas cucrema

7 XUMHYECKHUX JJIEMEHTOB B
CBETE TEOPHH CTPOCHUS aToMa
3aKOHOMEPHOCTH B H3MEHEHHUH

11 CBOMCTB XUMUYECKUX

8 AJIEMEHTOB M X COCUHEHH B
MepHoIax U TPYIIIax

11 CrpoeHue BeniecTsa B

9 TBEPAOM, KUJIKOM U




ra3000pa3HOM COCTOSIHUHU.
BunnixumMmnueckoncsszu

Krnaccudukanus XuMHuecKux

32 peaKuuii Mo pa3JIn4HbIM
MpU3HAKaAM
[IpornosupoBanue
BO3MOYKHOCTH MPOTEKaAHUS

12 XUMHUYECKHX TPEBpAICHUN B

1 Pa3IMYHBIX YCIOBUAX Ha
OCHOBE IPEICTABICHUI
XUMHUYECKON KHHETUKU U
TEPMOIUHAMUKHU.

12 XUMHYECKHUE PEAKIUU B

2 pactBopax. ['unponus coneit
CBOICTBa KHCIOT, OCHOBAaHUH

12 U COJIEU B CBETE

3 MIpe/ICTaBICHHI 00
BJIEKTPOIUTHYECKON
JTUCCOITHAITIU

12 OxucaurenpHo-

4 BOCCTaHOBUTEIbHBICPEAKITHH.
DIEKTPOIH3.

[TpakTuueckas paborta Ne 10.

12 Pemenue skcriepuMeHTaNIbHBIX

5 3a/1a4 1o TeMe «XUMHUYECKUe
peaKIum»

12 [IpakTuueckas padora Ne 11.

6 Pemenne skcriepuMeHTaTBHBIX

3aaa4 110 TEMC ((MCTaJ'IJ'ILI,




HEMETAJUTbl U UX COCUHECHUSD)
%2 PesepBHbIitypok 1
;2 PesepBHBIiTypOK 1
;2 PesepBHbIiTypoK 1
33 PesepBHbIitypok 1
13 PesepBHbIitypok 1
;3 PesepBHbIiTypoK 1
;3 PesepBHbIitypok 1
13 PesepBHbIiTypok 1
23 PesepBHBIiTypoK 1
23 PesepBHbIiTypok 1

OBIIEE KOJIMYECTBO YACOB 136 1

[10 ITIPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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