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OO0mas xapakTepucTHKa Y4eOHOro npeamera « XuMush

VYyeOublii npeagMer «XuUMHS»  BXOAUT B MPEIMETHYIO  00JacThb
«EcrecTBeHHOHay4Hble  MpeAMETb». B cucTtemMe  e€cTeCTBEHHOHAYYHOTO
o0pa30BaHUs XUMUS KaK YYEOHBIA MPEeIMET 3aHMMAET BaXKHOE MECTO B MO3HAHUU
3aKOHOB TPUPOJbI, (HOPMUPOBAHUM HAYYHON KAPTUHBI MUPA, CO3JaHUU OCHOBBI
XUMUYECKUX 3HAHUW, HEOOXOAMMBIX JJIg TIOBCEHEBHOW JKWU3HH, HABBIKOB
3I0pOBOTO0 M 0€30MacHOro JUIsl YeloBeKa M OKpYKawllel ero cpeabl oOpasza
KU3HH, a TAK)KE B BOCIIUTAHUU YKOJIOTUYECKOMN KYIbTYPHI.

YCnemHocTh W3y4eHHS XHUMHU CBsi3aHAa C OBJAQJCHHEM XHUMUYECKUM
S3BIKOM, COOJIOZCHHEM TpaBui Oe30macHoi paboThl TMPHU  BBHIMOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, OCO3HAHHMEM MHOTOYHCIECHHBIX CBSI3€H XHMHH C
JIPYTUMH MIpeIMETaMu IIKOJIBHOTO Kypca.

[IporpamMma BkJIIOYaeT B ce0si OCHOBHI HEOPTaHUYECKOW M OpPraHHMYECKOMN
xuMuH. ['aBHOW wujieeld mMporpaMmbl SBISETCS co37aHuE 0a30BOr0 KOMILJIEKCA
OTOPHBIX 3HAHUH [0 XMMHH, BBIPAKEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3PACTY
OOy4YaronIMXcs U UX 0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B coxepkaHum JaHHOrO Kypca TNPEICTaBIECHbl OCHOBOIOJArarolue
XUMHUYECKHE TEOPETUUECKHUE 3HAHUS, BKIIOYAIOIINE U3yUYEHUE COCTaBa U CTPOCHHUS
BEIIECTB, 3aBUCHUMOCTH HMX CBOMCTB OT CTPOEHHSA, IPOrHO3UPOBAHHE CBOMCTB
BELIECTB, MCCIIE0BAaHNUE 3aKOHOMEPHOCTEW XMMHUYECKHUX IMPEBPALIECHUN U IyTeHl
yIpaBICHUS MU B LIEJSX MOJyUYEHHUs BEIIECTB U MaTEPHUAJIOB.

TeopeTnyeckylo OCHOBY H3y4Y€HHsS HEOPraHWYECKONM XWMHUHU COCTABIISET
aTOMHO-MOJIEKYJIsIpHOE yueHue, llepmommueckmii 3akon JI.MI. MenneneeBa c¢
KPaTKUMH CBEJEHUSIMH O CTPOCHHHM aToMa, BHJaX XUMHUYECKOW CBS3H,
3aKOHOMEPHOCTSIX MIPOTEKAHUSI XUMUYECKUX PEaKIIUH.

B wusydenunm Kypca 3HauMTeIbHAs POJb OTBOJUTCS XUMHUYECKOMY
HKCIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U JAaOOPATOPHBIX paboT, ONMUCAHUIO
pe3yabTaTOB YYEHHYECKOTO 3SKCIEpUMEHTa, COOJIOJECHUI0 HOPM M IpaBHI
0e3omacHoi paboThl B XUMHUECKOU Tab0opaTOpHHu.

Peanuzanuss gaHHOM mporpaMMbl B Ipolecce OOydeHHUs MO3BOJIUT
oOyuatomumcsi ¢ 3I1P ycBouTh KitO4YeBblE XUMUYECKHE KOMIETEHLUUU U TOHSTh
POJIb ¥ 3HAUE€HUE XUMUHU CPEU APYTUX HAYK O MPUPOJIE.

N3yuenne xumuu cnocoOCTBYeT POPMUPOBAHUIO Y O0YUAIOIIHUXCS HAYIHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOILEHAY4YHBIX METOAOB (HaOIIOAEHUE, U3MEpPEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE ), OCBOCHHUIO TIPAKTHUECKOTO TPUMEHEHHUS Hay9IHBIX
3HaHUN, OCHOBAaHHOTO HAa MEXIPEAMETHBIX CBA34X C npeaMeramu « OKpyKaromun
mupy», «Duszukay, «buomorusy», «['eorpadus», «Marematuka» u Qopmupyer
KOMIETEHIIUU, HEOoOXOAuMBbIE [Jii TPOJOJDKEHUsT oOpa3oBaHus B 00JacTu
€CTECTBCHHBIX HayK.

N3yuenne xXumMum crnocoOCTByeT pa3BUTHIO Yy oOydarommxcs c  3IP
IPOCTPAHCTBEHHOTO BOOOpaXeHUs, (PYHKIIMOHAIBHOW TI'PaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUYECKU aHAJIU3UPOBATh MH(POPMAIINIO, IPEICTABICHHYIO B
pa3nuuHbiX (opmax. 3HAYMMOCTh TpeaMeTa i Pa3BUTUS  KU3HEHHOU
komneTeHuuu oOydaromuxcs ¢ 3[IP  3akmiouaeTcss B yCBOGHHHM OCHOBBI

XUMHUYCCKHUX 3H3HHI>1, HGO6XOI[I/IMBIX I HOBCGI[HCBHOﬁ ZKHU3HH, HAaABBIKOB
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3I0pOBOr0 M 0O€30macHOro JJisi 4YeJOBeKa M OKpyKawlleld ero cpenbl obOpasa
’KU3HU; GOPMUPOBAHNHU IKOJIOTUYECKOMN KYJIbTYPBHI.

[IporpamMma oTpaxaer copepkaHue 00y4eHUsI IPEAMETY « XUMHUSA» C YUETOM
0co0BIX OOpa3zoBaTenbHBIX MOTpeOHOCTEH oOyuaromuxcs ¢ 3[IP. OBnanenue
y4E€OHBIM NPEIMETOM «XHUMHUS» MPEACTABISAET ONPEICICHHYI0 TPYIHOCTb IJIs
obyuatomuxcas ¢ 3[IP. DTo cBsI3aHO C OCOOEHHOCTSIMH  MBICIUTENIBHOM
NESATEIIbHOCTH, IMEPUOJUYECKUMHU KOJIEOaHUSMU BHHMMAHUSA, MaJbiM OO0BEMOM
namsTH, HEJOCTaTOYHOCThIO  OOINEero  3amaca  3HAaHWUW,  TMOHUKEHHBIM
MO3HABATEIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUEBOTO PA3BUTHSI.

Jlnis mpeoioNieHrss TPYIHOCTEH B M3YYCHHH y4eOHOTO MpeaMeTa « XHUMUS»
HeoOXouMa ajanTanus o0beMa U XapakTepa ydeOHOro Marepuaga K
MO3HABATEIbHBIM BO3MOKHOCTSIM JIaHHOM KaTErOpuM OOYyYarolMXCs, Y4eT HX
OCOOCHHOCTEHW pa3BUTHS: HCIOJB30BAaHUE ANTOPUTMOB, BHYTPHUIIPEAMETHBIX H
MEXIPEIMETHBIX CBSI3€H, IOCTENEHHOE YCIOKHEHUE U3y4aeMOro MaTepuara.

[Ipy wm3yyeHMM XMMHHM HEOOXOJUMO OCYIIECTBIIATh B3aUMOJEICTBHE Ha
HOJIUCEHCOPHON OCHOBE.

Teopetnueckuii  maTepuan pEKOMEHIYETCd HU3y4aTb B IIpOLECCe
IPAKTUYECKON J1eATEeIbHOCTU. BO3MOXHO BbIJCNIEHUE OTACIBHBIX YPOKOB Ha
pelIeHre 3aJa4 B CBSI3U CO CJIOXKHOCTBIO aHanu3a Tekcta odydaromumucs ¢ 311P.
Opranuyeckoe €IWHCTBO MNPAKTUYECKOM W  MBICIUTENIBHON  JIEATENbHOCTH
OoOyJaromuxcs Ha YpPOKaX XUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOEHUIO Oa3UCHBIX XUMHUYECKMX 3HaHMW W yMeHuil. Oco0oe BHHUMaHHE NpU
W3YYCHUU XUMHUU yIEISIETCS U3YUYEHUIO «CKBO3HBIX» MOHATHI U (HOPMHUPOBAHHIO
HaBbIKa CTPYKTYPUPOBAHUS MaTepuaa.

Hesn 1 3a1a4u U3y4yeHust yueOHOro npeamera « XuMush»

Obwue yenu u3ydeHuss ydeOHOro mnpenMera «XuUMHS» MPEICTaBICHbI B
[IpumepHoii pabodyeil mporpamMmme OCHOBHOTO oOmiero ooOpa3oBanusa. OnHu
aKTyaJU3UPOBAHbl C YYETOM HOBBIX MPHUOPUTETOB B CUCTEME OCHOBHOTO OOLIETO
oOpa3oBaHMsI, HaIPaBICHHOCTH OOYy4YeHHs Ha pa3BUTHE U CaMOpPa3BUTHE
JUYHOCTH, (POPMHUpPOBaHUE €€ UHTEIJIEKTa U 001el KyabTypbl. OOy4eHre YMEHHUIO
YUUTBCSA U NPOAOJKATh CBOE 00pa30BaHHME CAMOCTOSITEILHO B HACTOSILEE BpeMs
SBJIICTCSI OJHOM W3 BAXKHEUIIWMX (YHKIMN y4eOHBIX MPEIMETOB, B TOM YHUCIE U
«XUMUN».

Jist oOyuaronuxcest ¢ 311P, Tak ke, Kak U JjIsi HOPMaTUBHO Pa3BUBAOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIMX OCHOBHYIO  0OOpa3oBaTeiIbHYI0  IMPOrpaMMy,
JOMHUHUpYIOLLEE 3HAU€HHE MPUOOPETAIOT TaKHUE yeu, Kak:

* (OpMHUpPOBAHME MHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
COTPYIHMYECTBY, CaMOCTOSITEIbHOMY NPHUHITHIO PEHICHUM, CIOCOOHOU
aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HH,

* HamnpaBJICHHOCTh OOyUYEHUS Ha CHUCTEMATHYECKOE MPUOOIIEHUE ydaluXcsl K
CaMOCTOSITENIbHOM ~ TIO3HABaTENbHOW  JEATENIbHOCTH,  HAay4YHbIM U
MPAKTUYECKUM METOJaM TOo3HaHUs, (OPMHUPYIONIUM MOTHBALUIO H
pa3BUTHE CIOCOOHOCTEN K XUMUU;



o0ecrnieueHre yCJIOBHM, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YyYarOIIUMUCS
ONbITa Pa3HOOOPAa3HOW JEATENbHOCTH, I[IO3HAHUS M  CaMOIIO3HAHUS,
KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIU), UMEIOIINX YHUBEPCAIBHOE
3HaYEHUE JUISl Pa3JIMUHBIX BUJIOB JI€ATEIBHOCTH;

(opMupoBaHrUe yMEHUIl OOBSCHATh U OLEHUBATh SIBJICHUS OKPYXKArOIIETO
MHUpPa Ha OCHOBAaHUU 3HAHUI U ONbITA, TOJTYYEHHBIX IIPU U3YUYEHUN XUMUU;
(¢opmupoBanue |y  oOyyarommxcsd TyMAaHUCTUYECKUX  OTHOILIEHUH,
MMOHUMAaHUS [IEHHOCTH XMMHYECKUX 3HAHWUW I BBIPAOOTKU 3KOJOTHYECKH
1[eJIeCO00Pa3HOTO TMOBEACHHUS B OBITY U TPYJOBOU JESATEIBHOCTH B IIEIISAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOIIEH PUPOTHOU CPEJIBI;

pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCHHUTAHUI0 HA OCHOBE YCBOCHHMs OOIIEYEIOBEUECKHX LIEHHOCTEW,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tpouiisi W HampaBICHHOCTH
JaJIbHENIIET0 00yUYEeHMUS.

Kypc HampaBneH Ha pelieHue Cclaeayomux 3aday, 00eCIeYrBarOINX

peanu3alrio JIMYHOCTHO-OPUEHTUPOBAHHOTO U JICSITEJIBHOCTHOTO TOJIXOJIOB K
oOyuennto xumuu oOywatomuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs:

(opMupOBaHKE IEPBOHAYATIBHBIX CUCTEMAaTU3UPOBAHHBIX MPEICTABICHUH O
BEILIECTBAX, UX MPEBPALICHUAX U INPAKTUYECKOM NPUMEHEHUH; OBJIAJICHUE
MTOHATUMHBIM annapaToM U CUMBOJMYECKUM SI3bIKOM XUMUU;

OCO3HaHUE€ OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKON HAyKH Kak
00JJaCTH  COBPEMEHHOTO €CTECTBO3HAHMS, XHUMHUYECKUX MPEBpAlLCHUN
HEOPTaHUYECKUX U OPraHWYECKHX BEHIECTB KaK OCHOBBI MHOTHX SIBJICHUU
KUBOU U HEXXUBOUW MPUPOABL; YIITyOJIeHUE MPEACTABICHU O MaTEPUAIIbHOM
€IUHCTBE MUPA;

OBJIAJICHME OCHOBAaMU  XHMHUYECKOM  IPaMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIM3UPOBaTh M  OOBEKTHUBHO OLEHUBATh JKU3HEHHBIE CHUTyalluH,
CBSI3aHHBIE C XMMHEH, HaBbIKaMH 0€30MacHOro oOpallleHusl C BEIEeCTBaMHU,
UCIIOJIB3YEMBIMU B IIOBCEIHEBHOW JKM3HH; YMEHUEM aHAJIU3UpPOBATH U
IUTAaHUPOBATh 3KOJOTHYECKH O€30I1acHOE MOBEJCHHE B LEISIX COXPaHEHMS
310POBbSI U OKPYKAKOIIECH CPEIbI;

(opMupoBaHHe  yMEHMH  yCTaHaBIMBaTb CBA3M  MEXIYy  PEaJbHO
Ha0II0AaeMbIMH XUMHYECKUMH SABJICHUSIMH 17§ IIPOLIECCAMH,
MPOUCXOASIIMMU B MHUKPOMHUpPE, OOBSICHATH NPHUUYUHBI MHOT000pasus
BEILIECTB, 3aBHUCUMOCTb HMX CBOMCTB OT COCTaBa M CTPOEHHUs, a TAKKE
3aBUCHUMOCTbh IPUMEHEHHMSI BEILECTB OT UX CBONWCTB;

OpUOOPETEeHNE OMNbITa HCIOIb30BAHUS PA3NMUYHBIX METOJIOB H3Yy4ECHHUS
BELIECTB, HAOIIOACHUS 32 UX MPEBPAILICHUSIMU TIPU MPOBEACHUU HECIOKHBIX
XUMHUYECKUX  OKCHEPUMEHTOB C  HCIOJIb30BAaHHEM  JaOOpaTOPHOTO
o0opyoBaHus U PUOOPOB;

(opMupoOBaHUE MPEICTAaBICHUN O 3HAUEHUU XUMHUYECKON HAYKH U PEeLICHUH
COBPEMEHHBIX 3KOJIOTMYECKUX MpOoOJieM, B TOM 4YHCIIE B MPEAOTBPAILCHUN
TEXHOT€HHBIX U 3KOJIOTUYECKUX KaTacTpod.



Oco0enHoCcTH 0TOOPA M aJANTAMU Y4eOHOI0 MaTepuasa o XUMHHU

OOyuenue yueOHOMYy TMpeAMETy «XHUMHUS» HEOOXOIUMO CTPOUTh Ha
CO3JaHUM ONTHUMAJbHBIX YCJIOBHMHM JUIsI YCBOECHHMS IPOTPAMMHOIO MaTepuaia
obOyuatomumucst ¢ 3IIP. Bonpimioe BHUMaHHE JOJKHO OBITH YAEIEHO OTOOpPY
yu4eOHOro Marepuaja B COOTBETCTBMM C HPUHLUIIOM JOCTYIHOCTU IIpU
COXpaHeHuu obmiero 6a30Boro ypoBHs. OH JOJKEH IO COIEPKAHUIO U 00BEMY
OBITh aJanTHPOBaHHBIM /7151 0Oydaromuxcs ¢ 3[IP B cOOTBETCTBUM ¢ X 0COOBIMU
oOpa3zoBaTenbHBIMU MOTpeOHOCTAMHU. ClieyeT 00JIerYuTh OBIaICHUE MaTePHAIOM
oOyuarormumucst ¢ 3[IP  mocpeacTBoM €ro  JAETalbHOTO OOBSICHEHUS C
CUCTEMATUYECKUM IIOBTOPOM, MHOTOKPATHOM TPEHUPOBKOW B IPUMEHEHUY 3HAHUMI
C HCIIOJNIb30BAHUEM MPHUEMOB aJITOPUTMHU3ALINNA W BU3YAIbHBIX OMOpP, OOYYCHHS
CTPYKTYPUPOBAHHIO MaTEpHaIa.

bonpuioe 3HaueHHWe IS MOJHOLIEHHOIO YCBOEHHs Y4eOHOro Marepuana
MMEET OII0pa Ha MEKIIPEAMETHBIE CBSI3H BOIIPOCOB, M3y4aeMbIX B JAHHOM Kypce, C
TakKUMU Yy4eOHbIMH mpeameramu kak «l'eorpadus», «Dusukay, «buomorus».
[To3BossAst paccMaTpuBaTh OAMH M TOT K€ Y4YEOHBIH MaTepuan C pa3HbIX TOYEK
3pEHUs], MEKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIy4lIEMY OCMBICIEHHIO, 0oJiee
IIPOYHOMY 3aKPEIUICHHUIO NIOJIYYCHHBIX 3HAHUN U IPAKTUYECKUX YMEHMIA.

IIpy DOArOTOBKE K ypOKaM  YYMUTENIb JOJDKEH  IPEAYCMOTPETH
(dopMupoBaHue y oOydaromuxcsi yMEHUI aHaIU3UpoBaTh, CPaBHUBATH, 0000LIATH
U3y4yaeMblii Marepuas, IUIAHUPOBaTh NPEACTOSUIYI0 pabdoTy, OCYUIECTBIATh
CaMOKOHTpOJIb. HeoO0X0oAMMO MOCTOSHHO CIIEAUTH 33 MPAaBHIBHOCTBIO PEYEBOTO
odopmiieHUs BhICKa3biBaHUH oOy4varomuxcs ¢ 311P.

B cBsi3u ¢ 0COOEHHOCTSIMU MTOBEAEHUSN eATeIbHOCTH oOydarommxcs ¢ 3[1P
(pacTOpMOXKEHHOCTh, HEOPTraHU30BAHHOCTh) HEOOXOAUM CTPOKAUIIUN KOHTPOJIb
COOJIIOJICHUsT TPABWJI TEXHUKM O€30MACHOCTU MpPU NPOBEIECHUU J1A0OPATOPHBIX
paboT B XUMUYECKOM KaOWHETE.

Ilpumepnble  Buabl  JAesiTeJbHOCTH  oOyuarwomuxcsa ¢ 3IIP,
00ycJIOBJICHHbIE  0COObIMH  00pa30BaTeJIbHbIMH  NOTPEOHOCTAMH W
o0ecrneyuBalOIIMe OCMBICJICHHOE OCBOCHHE COAEPKAHMH O00pPa30BaHUsl IO
npeamMery «XuMus»

Conepsxanue BUIIOB AesTenbHOCTH oOydaromnuxcs ¢ 3[1P Ha ypokax xumuwu
ompenenseTcss HuX O0cOoObIMH OOpa3zoBaTelibHBIMU mOTpeOHOCTAMH. [lomumo
mupoko ucnosnbdyeMbix B OOIl OOO olmux i Bcex 0oOy4arommxcsi BUIOB
JIEATEIIBHOCTH CJIENYeT YCUJIUTh BUJbI ACSTEILHOCTH, CieU(UUHbBIC JJIsl TaHHOU
KaTeropun  OOydYarolmuxcsi, g O00ecleueHUus OCMBICIIEHHOIO  OCBOEHUS
coliepkaHusi 00Opa3oBaHMsI MO MPEAMETY: YCUJIIEHUE NPEeIMETHO-TIPAKTUYECKON
NEATEIbHOCTH C AaKTUBHM3alMed CEHCOPHBIX CHUCTEM; YEpellOBaHWE BHJIOB
JEATEIIbHOCTH, 33J€UCTBYIONIMX PA3JIUYHBIE CEHCOPHBIE CHCTEMBI; OCBOCHHUE
Marepuajia ¢ OMOpOM Ha alrOpUTM; «IOIIArOBOCTh» B H3YYEHUU MaTepuala;
WCITOJIb30BAHUE JIOTIOJIHUTEIILHON BU3YaJIbHOW OMOpPHI (IJIaHBI, 00pas3Ibl, CXEMBI,
11a0JI0HbI, OnopHble TaOnuubl). s pa3Butus y oOyuatomuxcs ¢ 3[1P ymenus
JenaTh  BBIBONBI, (OPMUpOBaHUS TPAMOTHOTO PEUYEBOTO  BBICKA3bIBAHUS

HGO6XOI[I/IMO HCIIOJIB30BATh OIIOPHBLIC CJIOBA M KJIIMIIC. Oco0oe BHUMaHUE ciaenyer
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yIETIUTh O0YYEHHUIO CTPYKTYPUPOBAHUIO MaTepHala: COCTAaBJICHHE PUCYHOUHBIX U
BepOAIbHBIX CXEM, COCTaBJ€HHE TaOJIMll, COCTaBJIEHHE KiIacCU(pUKAIMU C
0003HAaYEHHBIMU OCHOBAHMSIMU JUIsl KJacCU(UKAIMM W  HANOJIHEHHE UX
IpUMEPAMH U JIP.

[IpumepHas TeMaTuyeckass ¥ TEPMHUHOJIOTHYECKAs JIEKCMKA COOTBETCTBYET
OOII OOO.

st obyuatomuxcsi ¢ 3[IP cyiecTBeHHBIMU SIBJISIIOTCS. TTPUEMBI PaOOTHI C
JEKCUYECKUM MaTepuajoM mo mnpeamery. lIpoBoautcs cnenumanbHass paboTa mo
BBEJICHHIO B aKTHUBHBIN CJIOBaph 00YUYaIOIIMNXCA COOTBETCTBYIOLIEH TEPMUHOIOTHH.
M3yyaembple TEpMHHBI BBOJSTCS Ha IIOJMCEHCOPHOM OCHOBE, 00s3aTeiabHa
BU3YaJIbHAs MOJJIEPIKKA, aJrOPUTMbI PabOThI C ONMpEAeEHUEM, OMOPHBIE CXEMBbI
JUTSL aKTyaJIi3aliy TEPMHHOJIOTUU.

Mecto yueOHOro npeamera « XuMHusa» B y4eOHOM IJIaHE

B cootBerctBun ¢ denepanbHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO o0OImIero oOpa3oBaHusi Y4eOHbIH mpeaMer «XUuMUs
BXOJIUT B MPEIMETHYIO0 00y1acTh «EcTecTBEeHHOHAyUYHbIE TPEIMETh) U SIBISETCS
00s13aTEBHBIM JIJISI U3yUCHUS.

VY4eOHbIM IJIAHOM Ha €€ u3yueHue oTBe/IeHO 136 yueOHBIX YacoB — 0 2 4 B
HeJeo B 8 U 9 Kilaccax COOTBETCTBEHHO.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW S»

8 KUIACC

IlepBoHayabHbIe XUMHYECKHE MOHATHS

IIpenmer xumuu. Poab xumuu 6 OJicu3HU yenogexa. Teina W BEILIECTBA.
@u3NuecKue CBOMCTBAa BEIIECTB. ATpPEraTHOE€ COCTOSIHUE BEIIECTB. Xumus 6
cucmeme Hayk. Yucteie BemectBa U cMecu. CrocoObl pa3jiefieHus CMECeu.
[IpaBuna Ge3zomacHOrO  OOpaiieHHWss C  BEIIECTBAMH W JAOOPATOPHBIM
obopynoBanueM. [lonsamue o Mmemooax NO3HAHUSL 8 XUMUU.

ATOMBI M MOJEKYJIbl. XWMHUYECKHE DJIEMEHThl. 3HAaKu (CHUMBOJIbI)
XUMHUUYECKUX 3yieMeHTOB. OTHOcHUTENbHAasE aToMHasi Macca. [IpocTeie U cloxkKHbIE
BeIlleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuyeckas Gopmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3axon nocmosaucmea cocmasa eewjecms. OTHOCUTENbHAS MOJIEKYJSIpHAsh Macca.
MaccoBast 10J11 XUMHYECKOT0 2JIEMEHTA B COCIMHEHUHU.

OU3NYECKe U XUMHUYECKHE SBJICHUS. XHUMHUUYECKas peakuus. llpusHaku
XUMHYECKUX PEAKIUN. YPaBHEHUS XUMHUUYECKUX DPEAKIHUN. 3aKOH COXPAHEHUS
Macchl  BemiecTB. Knaccudukanus XMMHYECKMX  peaknui  (COeauHEHUS,
pa3NoKeHMUsI, 3aMeIIeHHs, 0OMEHa).

XUMHAYECKUM DKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM TMIOCYIOH, C
npaBuiIamMu paboThl B JIa0opaTopuu W MpuéMaMu OOpalmieHusi ¢ Ja00paTOPHBIM
o0opyZ0oBaHMEM; W3yYe€HHWE H ONHUCcaHue (U3HUECKUX CBOWCTB 00pa3IoB

HCOPraHNYCCKHNX BCIICCTB, Ha6J'HOI[eHI/Ie (bHSI/I‘{eCKI/IX (HJ'IaBJ'IeHI/Ie BOCKa, TassHHC
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JbJa, pAacCTUpAHUE caxapa B CTYIKe, KUIEHUE M KOHACHCAlUs BOJbI) H
XUMUYECKUX  (TOpeHue  CBeYd, MPOKAIMBAaHUE  MEIHOM  IPOBOJIOKH,
B3aMMOJICHCTBHUE MEJa C KUCJIOTOW) SABJICHUM, HAOIIOEHUE U ONUCAaHNUE MMPU3HAKOB
MPOTEKaHUsI XUMUYECKHUX peaKIuil (pa3ioKeHue caxapa, B3auMOJCICTBUE CEpHOI
KHUCIIOTBI C XJIOpUIOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu HarpeBanum,
B3auUMoJIelicTBUE jkene3a ¢ pactBopoMm coiu Menu (I1));u3ydenue crocoOoB
paszneneHusi cmecedl (C TMOMONIbIO MarHuta, QUIbTPOBAHUE, BBIMAPUBAHUE,
TUCTUIUIANMS, XpomaTtorpadus), TMPOBEACHUE OYUCTKH ITOBAPESHHOM COJIH;
HAOJI0/ICHUE U OMMCAaHWE PE3yJIbTAaTOB MPOBEACHUS OIbITA, WIUTIOCTPUPYIOLIETO
3aKOH COXPAHEHHMS MacChl; CO3/IaHNE MOJEIIEH MOJIEKYJI (IIApOCTEPIKHEBBIX ).

BasxHeiinue npeacTraBuTe M HEOPraHMYEeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3J€eMEHT U IIPOCTOE
BemecTBo. HaxokneHue kucimopoma B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiicTBa. Peakiinuu ropeHust MpOCTHIX U CIOKHBIX BeriecTB. CrocoObl MOMyUeHUs
KHUCIIopozia B JabopaTopuu u npomsiuiieHHocmy. IIpUMEHEHHe KHUCIopo/a.
[Tonsarue 06 oxcunpax. KpyroBopot kuciopoja B npupoje. O30H — aiiomponHas
MOOUpuKayus KUCI0pood.

Tennosoii 2¢hghexm xumuueckoil peaxyuu, mepmMoXuMuUdecKue ypasHeHus,
DK30- M DHIAOTEPMHUYECKHE PEAKUHUH. TOnau6o: y20ib u Mmemau. 3azpa3HeHue
8030yXa, ycuieHue napHuKo8o2o s¢hghekma, paspyuieHue 030H08020 ClOS.

Bopopon — snemeHT m mpocrtoe BemiecTBO. Haxoxknenue Bomopona B
npupoze, GU3nYecKue U XUMMUYECKHUE CBOMCTBA (HA MpUMEpPE B3aUMOJIECHCTBUS C
HEMETaUIaMH M OKCHJIaMH METAJJIOB), MPUMEHEHUE, CHoCcoObl NOJyYEeHUs.
[ToHATHE O KUCIOTAX U COMSIX.

KomnuectBo BemectBa. Monbs. MonsipHass macca. 3akoH ABoOrajapo.
Mounsipublit 006EM razoB. Pacuersl mo xumudeckoit Gpopmyie. Pacuetst MaccoBoi
JIOJIM XUMUYECKOTO 3JIEMEHTAa B COEAUHEHHH, KOJIMYECTBA BEUIECTBA, MOJISIPHOMN
MaccChl, MOJISIPHOTO 00beMa ra30B. PacuéThl Mo XMMUYECKUM YPaBHEHUSIM.

Qusuueckue ceoticmea 6o0vl. Boma. Ee coctaB, CTpoeHHE W MOJIEKYJIBI.
Booa kax pacmeopumens. PacTBopbl. [lonsimue 0 HACbIWEHHbIX U HEHACLIWEHHbIX
pacmeopax. Ilouamue pacmeopumocmu gewecms 6 6ode. Pacuer MaccoBOil 101u
BEILIECTBA B pacTBope (MPOIEHTHAsI KOHIEHTpalusi). MaccoBasi 10Js1 BEIIeCTBa B
pacTBope. Xumuueckue ceoucmea 600bl (pasnodxceHue, peakyuu ¢ HaAmpuem,
okcuoom Kaavyus, oxkcuoom cepwl (IV) peaxyuu c memaniamu, KUCIOMHLIMU U
OCHOBHbIMU oKkcudamu). Ilonamue 06 ocnoganusx. Ponv pacmeopos 6 npupooe u 6
orcusHu venosexka. Kpyzosopom 600wl 6 npupooe. 3arps3HeHUE TPHUPOAHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJ.

Baxneiimue kmaccel HeopraHumdeckux coeauHeHuil. Kiaccudukanus
HEOPTaHWYECKUX coenuHeHui. OKCHABL: COCTaB, Kiaccudukarus (KUCIOTHBIE,
OCHOBHbBIE, amgpomepHble, Heconeobpazyowue - Ha npumepe okcuoa yaaepooa (1)
u okcuoa azoma (Il)), nomemxnamypa. Illonyuenue u XUMHUYECKHE CBOMCTBA
OKCUJIOB (B3aUMOJICCTBUE C BOJIOM, KHUCIOTaMu, Ienodamu). (OCHOBaHUS.
Knaccuduxanuss ocHOBaHUM: IIETOYM UM HEPACTBOPUMBIE  OCHOBAHUAI.
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Homenknarypa ocHoBanui. @PU3NYECKHE W XUMUYECKHE CBOWCTBA OCHOBAHUM
(B3aMMOJEHCTBUE C OKCHUJIaMU HEMETAJJIOB, KUCJIOTaMH, coisiMu). [lonyuyenue
OCHOBAHUII.

Kucnotel: cocraB, kiaccudukanusi, HOMEHKIATypa, (Qu3nyeckue u
XUMHUYECKUE CBOMCTBA (B3aUMOJEHCTBHE C METaJNIaMU, OCHOBHBIMU OKCHJIaMH,
OCHOBAHMSIMHU, COJISIMHA, Ha TPUMEPE COJSHOM M CEpHOM KHCIOT), Cnocooul
nonyuenus. Psag aktuBHoctm MetayuioB H. H. bekeroBa. Conm (cpemnue):
HOMEHKJIaTypa COJIeH, cnocoObl noJyyerus, B3aUMOJICUCTBUE COJICH ¢ METaIaMH,
KHMCJIOTaMH, IIEJI0YaMH U COJISIMU, IPUMEHEHHUE.

[TousTe 06 am(poTepHBIX TUAPOKCUIAX (HA IPUMEPE LUHKA U ATIOMUHUSA):
Xumuieckue ceotucmaa (63aumooeucmeue ¢ KUCIOMamu U weaouamu, pasiodceHue
npu Hazpesanuu) u noyyeHue.

I'eneTnueckas CBA3L MEXAY KIACCAMU HEOPraHUYECKUX COEOUHEHHM.
['eHeTHYECKUE PSIBL.

XUMHAYECKUN SKCIIEPUMEHT: KAUYE€CTBEHHOE OIPEACICHUE COIACPKAHUS
KHUCIIOPOJIa B BO3JIyX€; MOJYyUYCHUE U U3YyYEHUE CBOMCTB KHUCIIOPOJIa; HAOIIOACHUE
B3aUMOJCUCTBUS BEIIECTB C KUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHHUS W
MpeKpalieHus TropeHus (moxapa); O3HAKOMJIEHHE C oOpasllaMH OKCHJIOB U
OMKMCAHWE WX CBOWCTB; MOJYYECHHUE W H3Y4YEHUE CBOWCTB BOJOpOJa (ropeHue);
HaOMoJeHue  00pa3loB  BEIIECTB  KOJMYECTBOM | MOJIb;  HMCCIIEJJOBaHUE
OCOOEHHOCTEW  pacTBOPEHHMs  BEUIECTB C  PAa3jIM4YHOM  PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAaCcCOBOM JOJIEM pPACTBOPEHHOTO
BEILIECTBA; B3aUMOJEHCTBUE BOJABI C METAUIAaMU (HaTpUEM H  KaJbIUEM)
(BO3MO>XHO HMCIOJIb30BaHUE BUAECOMATEPUAIIOB); OMPEIEIECHUE PACTBOPOB KHUCIOT
U 1IEJIOYEH C MOMOIIbI0 MHAMKATOPOB; HCCIEAO0BAaHUE 00pa3L0B HEOPTraHUYECKUX
BEILECTB PA3IMYHBIX KJIACCOB; HAOIO/IEHNE U3MEHEHHS] OKPAaCKU MHIUKATOPOB B
pacTBOpax KHCIOT M IeNouei; u3ydyeHue B3aumozeiicTBus okcuma menu(ll) c
PAacCTBOPOM CEPHOM KHUCJIOTHI, KUCJIOT C METajylaMH, PEaKUUN HEUTpaIu3alluu;
MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHHUM, BHITECHEHUE OJJHOTO METallla IPYTHM U3
pacTBopa COJM; PEUICHHWE SKCIEPUMEHTAIbHBIX 3a1ad Mo Teme «BaxkHeiiine
KJIACChl HEOPTaHUYECKUX COCTUHEHUIY.

Ilepuoanyeckuii 3akon u Ilepuoguyeckas cucrema
xumudeckux iemeHToB JI. U. MenneneeBa. CTpoenne aToM0B. XUMHU4YeCKAasl CBS3b.

OKHCINTENbLHO-BOCCTAHOBUTEILHbIE P€aKIuu

[lepBble MOMBITKM KiIacCU(PUKALMU XUMUYECKUX 3JieMeHTOoB. lloHsaTne o
rpynnax CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBIE M LIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, MHEPTHbIE Ta3bl). nemeHmvl, KOmopvle o0bpazyrom amgpomepHbvie
OKCUObL U 2UOPOKCUODL.

ITepuonnyeckuit 3akoH. llepuoauueckas cucremMa XMMHUYECKUX DJIIEMEHTOB
. 1. MenneneeBa.  KopoTkonepuoanass U OauHHonepuoouas  (Hopmbl
[Tepuognueckont cucrembl XUMHUYECKUX 3ieMeHTOB [[. 1. MenneneeBa. [lepuonbl
u rpynnsl. Ouznyeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUONA U
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TPYIIbI JIEMEHTA.

Ctpoenue aromoB. CocCTaB aTOMHBIX sAep. HM3omonwvi. DIEKTPOHBI.
CrtpoeHue 3JIeKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuomnueckont cucremsl [l. I. MengeneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3axonomepHocmu  U3MEHEHUsL CBOUCME DJIeMEHMO8 MAlblX Nepuooos u
2NIABHBIX NOOSPYNN, 6 3ABUCUMOCHU OM AMOMHO20 (NOPAOK08020) HoMepa
3nauenue Illepuoouueckoeo 3axona u Ilepuoduueckou cucmemvl XUMUYECKUX
anemMenmos8 Ol pazeumus Hayku u npaxmuku. [[. U. Menoeneee¢ — yuénvlil u
2PAANCOAHUH.

Xumuueckasi cBsi3b. KoBaneHTHast (MOJiApHAsT W HEMOJSIpHAsi) CBS3b.
DnekmpoompuyamenbHOCms AMOMO8 XUMUYECKUX d1emenmos. VIoHHas CBA3b.

Crenenb  okucieHuss. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporniecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XVMMHUUYECKUI SKCIEPUMEHT: H3ydeHHEe OOpasiloB BEHIECTB METALJIOB U
HEMETAJUIOB; B3aWMOJICHCTBUE THUJPOKCHIA LHUHKA C pPacTBOpPaMH KHUCIOT U
HIEJI0YEH; IMPOBEICHUE OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHS], COSTUHEHUS ).

MemnpeuMeTmﬂe CBA3H

Peanmm3zanust MeXIpeaMETHBIX CBSI3€d NPH W3YYEHWH XHMHUHM B 8 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIC TIOHITHUS: HAyYHBbIN (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, Kiaccudukamus, TMepPUOJUIHOCTb, HAOJIIOECHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

dusznka: Marepusi, aToOM, D3JICKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOMbI, PAJAMOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUUECKHUI 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEpPEHHUsI, KOCMOC, TUIaHEThI, 3B€3/1b1, CoHIIe.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuUHEpaNIbl, TOPHBIE TMOPOJBI,
M0JIE3HBIE UCKOIMAeMbI€, TOIIUBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUuMHYecKasi Pe€aKkuus

[lepnoanueckuii 3akoH. lleproanyeckas cucTeMa XHUMHUYECKUX 3JIEMEHTOB
. . Menneneea. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB
XAMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, Kalaus, KalblUsi M UX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepumomnueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.
CtpoeHue BemiecTBa: BUIbI XMMHYECKOW CBS3U. THUIBI KPUCTAUTMYECKUX
PEUIETOK, 3A8UCUMOCTb CEOUCME 8euecm8ad Om Muna KpUCmaiiuyeckou peueémrku
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U 8UOA XUMUYECKOU CBA3U.

Knaccudukanus u HOMEHKJIaTypa HEOpPraHUYEeCKUX BEIIECTB
(MexyHapoHasl U TpUBUAIbHAsS). XUMUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIINXCS
K Ppa3IMYHbIM KJIacCaM HEOPraHWYEeCKUX COCIMHEHMM, TEeHETUYECKas CBA3b
HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XvUMHUYECKHUX peakluuid MO pa3judyHbIM Npu3HaKaMm (10
YHUCIIy U COCTaBY YYAaCTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY 3 deKTy, 1o
W3MCHEHUIO CTETICHEH OKHCIICHHSI XUMUYECKHUX DJIEMEHTOB, TI0O 0Opamumocmu, no
yuacmuio - Kamauiuzamopa,). DOK30- ®W  DHIOTEPMUYECKHE  PEaKIIHH.
Tepmoxumuyeckue ypasHeHusl.

TIonusmue o cxopocmu xumuuecxou peaxyuu. Ilonamue o6 oopamumvix u
Heoopamumulx xumuueckux peakyusx. [Ionamue o 2oOMO2eHHbIX U 2emepOo2eHHbIX
peaxyusax. Illonamue o xumuueckom pagHosecuu. Cmewjenue XuUMU4ECKO20
pasHosecus. Daxkmopwl, eruUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NOJI0JICeHUe XUMUUECKO20 PABHOBECUS.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU, AJIEKTPOHHBIN  OayiaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHOW  pPEAKIIHH. CocraBieHue  ypaBHEHHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMid C  HUCIIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus AIIEKTPOIUTHIECKOM JTUCCOIIMAITUH. DNeKTpoIUTHYECKAS
JUCCOTIHAITUS. DJICKTPOJIUTHI U HEANEKTPOIUTHL. KaTtnoHbl, aHWOHBI. Mexanusm
ouccoyuayuu 8ewjecmes ¢ PasiudHbIMu eUoamMu xumuveckou cesasu. llonamue o
cmenenu ouccoyuayuy. CUIBHBIC U CTA0BIC DIEKTPOIUTHI.

Peakuuu noHHoro oOMeHa. Y cioBusl MPOTEKaHUs peaKiii MOHHOTO 0OMeHa
10 koHma. [TomHpIe ¥ cOKpamEHHbIE NOHHBIC YPABHEHUS PEAKIUA. XUMUYCCKUC
CBOMCTBa KHCJIOT, OCHOBAaHMW U COJEH B CBETe NpeACTaBIECHUU 00
EKTPOIUTHYECKOMN aucconuaru. Cpena pactBopa. KauecTBeHHbIE peakiuy Ha
KaTHOHBI U aHUOHBI: XJIOPHI-, OPOMUI-, HOJU]I-, CyIbdaTr-, kKapOoHAaT-, CUITUKAT-,
docdar- aHWOHBI; TUIPOKCUA-HOHBI; KATUOHBI AMMOHHUS, MAarHus, KajbIus,
almoMuHus, xenesa (2+) u (3+), meau (2+), MUHKA, TPUCYTCTBYIONIUE B BOJTHBIX

pacTBopax.
XUMHAYECKUMN SKCIIEPUMEHT: O3HAKOMIIEHUE C MOJAEISMU KPUCTAIIMYECKUX
pEmIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB U HeMmeTawioB (Tpadura u

ajiMasa), CJIOXHBIX BEIIECTB (XJIOpUAa HATPHs); HUCCIAEAOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHWMHYECKOW peakmuu OT BO3JACHCTBUSA pa3IMYHBIX (PaKTOPOB;
UCCJIEIOBAaHHE DJICKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIlecca AUCCOIHAIINN
KHCIIOT, IIeJoueld W cosied (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB);
MIPOBEJICHHUE OIBITOB, MJUTFOCTPUPYIONTUX MPU3HAKH MMPOTCKAHUS PEAKIIMA HOHHOTO
oOmeHa (oOpa3oBaHHME OCajJiKa, BbIJEIEHHE raza, oOpa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKInn
(ropeHre, peakiuu pasIoKEeHHs, COSAMHEHUS); PACTIO3HABAHNE HEOPTAaHUYECKUX
BCIIECTB C TOMOIIBI0O KAYECTBEHHBIX pEaKIWii Ha HWOHBI, pEIICHUE
HKCIIEPUMEHTAILHBIX 3a]1a4.
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HemMeTanabsl 1 ux COC¢AMHCHUSA

OO6mast xapaktepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XHUMHUYECKHME CBOMCTBA Ha MpUMeEpe XJopa
(B3aUMOJICHCTBHE C MeETaJJITaMU, HEMETaUlaMH — BOJOPOJIOM U KHCIOPOJIOM,
wenovamu). XnopoBomopoa. ConsHas KHCIIOTa, XHUMHUYECKHE CBOWCTBA,
noiyuenue, TpPUMEHEHUE. /Jleucmeue Xaopa u Xi0po8000pPOOd HA OpP2aAHUIM
yenogeka. Baxuenine XJIOpUIbl U UX HAXOXKJICHUE B PUPOJIE.

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOSHUS
aTOMOB KHCJIOPOJa U cepbl. XapaKTepHbIE CTETICHH OKUCICHHUS.

Crtpoenue u pu3nYecKue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpHI.
AnnoTpornHble MOIU(MUKAIIMU KUCIOPOJa U Cepbl. XMMUYECKUE CBOMCTBA CEPbI
(B3aUMOJICHCTBUE C HemMemanlamu — BOJOPOAOM U KHUCIOPOJOM, MeETallJlaMH,
KOHYEeHMPUPOBAHHbIMU A30MHOU U cepHoti kuciomamu). CepoBOJOPOA: CTPOCHHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (KUCJIOTHBIE W BOCCTAaHOBUTEIHHBIC
cBoiicTBa). OKCHABI Cepbl Kak MPEICTaBUTENIM KUCIOTHBIX OKcHuoB. CepHas
KHCJIOTa: (pu3nUecKrue U XUMHUYECKHe CBoMcTBa (obmue u cnenuduyeckue). Conu
CEpHOM KHCIIOTHI, KaYECTBEHHAsI peakius Ha cyibdaT-uoH. CepHHUCTas] KUCIOTA.
Xumuueckue peakyuu, nexcawjue 8 0CHO8e NPOMbIULIEHHO20 CHOCOOA NOAYYeHUs.
cepHot kucromul. Haxoxnaenue cepol U €€ coequHennid B npupoje. [Ipumenenue
Cepbl U €€ COCIMHEHUN B OBITY U B MPOMBINIJICHHOCTH. XuMuueckoe 3azps3Henue
OKpydcaroweli cpedvl COeOUHEHUAMU cepbl (KUCOMHblIe 00HCOU, 3a2psA3HEeHUe
6030yxXa U 8000EMO8B), CNOCOOBL €20 NPEOOMBPAUEHUSL.

OO6mas xapakTepucTtuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aToMOB a3oT1a u ocdopa, xapakTepHbI€ CTEIIEHU OKUCICHUSI.

A30T, pacrpocTpaHeHue B Mpupojie, PU3NIECKre U XUMHUECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJNIaMd M HEMETaJlJIaMU - KHUCJIOPOJIOM M BOJOPOIIOM).
Kpyrosopot a3zora B mpupoje. AMMHaK: (GU3MYECKUE U XUMHUYECKHE CBOMCTBA
(OoKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJAHOIO pacTBOpaA), noJyYyeHue U MPUMEHEHHUE.
Conu amMmoOHMS: cocTaB, (U3MUECKHME M XUMHUYECKHE CBOMCTBa (pas3ioeHue,
B3aMMOJICUCTBHUE CO IIEJI0YaMu), TpuMeHeHue. KauecTBeHHas peakiius Ha HMOHBI
aMMOHMS. A30THAasl KHCIJIOTa, €€ (U3NYECKHe U XUMUYECKHUE CBOICTBa (00IIKE U
cnenuduueckue), noayuenue. Hutparsl (paznoxkenue). A30THUCTas KHUCIOTA.
Hcmonp30oBaHne HUTPATOB M COJICM aMMOHHSI B KadyeCTBE MHHEPAIbHBIX
ynoopenuil. Xumuueckoe 3azpsaznenue okpyxcaoueil cpedbl coOeOUHeHUsMU A30ma
(Kuciommuvle 002c0U, 3a2psi3HeHuUe 8030YXa, NOUBbL U B0O0EMOB).

®dochop, awromponuvie Mmoduguxayuu  Gocgopa, pusznueckue u
XUMUYECKHE CBOMCTBAa  (B3aMMOJCHCTBHE C  MeETaUlaMH, HEMETaJIaMu,
KOHYEHMPUPOBAHHbIMU a30mHOU U cepHoll kuciomamu). Oxcun docdopa (V),
oprodochopHas KHCIOTA: (U3HYECKHE M XUMHUUYECKHE CBOWCTBA, MOJIYYeHUe.
Ilonsamue o munepanvuwvix yOoobpenusx: Humpamovl u @ocgamol. Ilonamue o
KOMNJeKCHbIX YO0obperusx. OOImas XapakTepucThka 3JeMeHTOB [VA-rpynmbl.
OcoOeHHOCTH CTpPOCHHMS AaTOMOB yIJepojia U KpeMHHs. BajneHTHOCTh W
XapaKTepHble  CTETMEHM  OKHUCJICHHWS  aTOMOB  yrjepoja W KPEMHHS.
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Pacnipoctpanenue yriepoia B IpUPOJE, XapaKTEPHbIE CTEIIEHH OKUCIICHUS.

Yrnepon, amwiorpornHble Moaudukamuu (rpadur, anMas), Guznueckue u
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB (B3aUMOJECHCTBHE C METaJlJIaMH,
HEMETAJUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCIOMAMU).
Ancopbuusa. Kpyrosopor yriaepoga B mnpupoxae. OKcCuAbl yriepoaa, HX
bu3nueckue U XMMHYECKUE CBOWCTBA, MOJIyYCHHE W IIPUMEHEHUE, NEeHUCTBHE Ha
OpraHu3M 4YeJOBeKa. JKojlocudeckue npoobiemvl, CEA3AHHbIE C  OKCUOOM
yenepooa(lV);, eunomesa 2n00anvbHO20 NOMeENIeHUs KIUMAmMa, NAPHUKOBHII
aghgpexm. YTOIBHAS KUCIOTA U €€ CONU, UX (PU3UYECKHE U XMMHUECKHE CBOMCTBA,
noayuenue u npumenenue. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

O6mume mpexactaBieHUsT 00 OCOOCHHOCTSIX COCTaBa M CTPOCHHS
OpraHUYeCKUX COEAMHEHUH yriepoaa (Ha NMpUMepe MeTaHa, 3TUJICHA, 3TAaHOJA,
YKCYCHOM KHCIOTBL. Mx cocmaé u xumuueckoe cmpoenue. Knaccugurayus
opeanuyeckux eewyecms. IloHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriieBoJiax — M UX POJU B KU3HU uyeloBeka. MamepuanvHoe eOuHcmaeo
OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

Kpemunii, ero d¢usnueckue M XUMHYECKHE CBONCTBa (Ha MpUMEpE
B3aMMOJICUCTBHUS C METAJUIaMU M HEMETaJUlaMH), noJjyYyeHue u TPUMEHEHHUE.
Coeounenus kpemnus 8 npupooe. Obwue npeocmasnenus 06 okcuoe kpemmusi(1V)
u xpemuuesou kuciome. Cunuxamvl, ¢huzuueckue u XuMuyeckue CceoUcCmaa,
noiyueHue U NpuUMeHeHue 6 Oblmy, NPOMBIUIEHHOCMU (8 MeOUYUHCKOU,
9NIeKMPOHHOU, CMPOUMENbHOU U Op.). Badicnetiwue cmpoumenbhble Mamepuabl:
Kepamuka, cmekio, yemeum, Oemon, dwcenezoboemon. Ilpobremvr Oezonacroco
UCNONIL308AHUSL CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEGHOU HCUSHU.

XVMMHUYECKHI IKCTIEPUMEHT: U3y4eHHEe 00pa3IioB HEOPTraHUIECKUX BEIIECTB,
CBOWCTB COJISIHOM KUCJIOTBI; IIPOBEJICHUE KAYECTBEHHBIX PEAKIIUI HA XJIOPUI-UOHBI
U HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpaKkarore (GU3n4ecKue u
XUMUYECKHME CBOMCTBA TAJIOTCHOB U WX COCIUHEHUN (BO3MOXXHO HCITOJIb30BAHUE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHHE C oO0pa3iaMu XJIOPHUIOB (TaJOT€HUIIOB);
O3HAKOMJIEHUE C 00pa3liaMH Cephl U €€ COeTUHEHUSIMU (BO3MOXKHO HCIIOIB30BAHHE
BUJIEOMATEPHUAIIOB); HAOIIOJECHUE TIpollecca OOYTIMBaHMS caxapa Ioj JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHCJOTBI, HW3Y4YEHHE XUMHUYECKHX CBOWMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cybdar-
MOH U HaOJIOJEHUE MNpHU3HAKa €€ MPOTEKaHWUs; O3HAKOMJIEHHWE C (PU3HUYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa M HUX COECIAUHEHHH (BO3ZMOXKHO HCIOJb30BaHHUE
BHUJICOMATEPUAIIOB), 00pa3liaMu a30THBIX U (POCPOpHBIX yHOOpeHUM; MoJydeHue
aMMHaKa U M3YYCHHE €r0 CBOMCTB; MPOBEJICHUE KAUCCTBEHHBIX PEAKIMH HAa WOH
aMMOHUS U GochaT-uOH U U3YUEHHUE NMPU3HAKOB UX MPOTEKAHUSI, B3AUMO/ICHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB); HW3YYCHUE MOJENeH KPUCTAUTMUECKUX PEenETOK anmasa,
rpaduTa; O3HAKOMJICHHME C TIPOLIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTJIEM U yCTPOMCTBOM MPOTUBOTa3a; MOIYYEHUE YTICKUCIOTO

ra3a ¥ U3yueHHe €ro CBOMCTB; MPOBE/IEHNE KaYeCTBEHHBIX PEaKInii Ha KapOoHaT-
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N CWJIMKAT-UOHblI M U3Y4YCHUC IIPU3HAKOB MHX IIPOTCKAHUA, O3HAKOMIICHUC C
HpO,Z[YKHI/Ieﬁ CHJINKATHOU IMPOMBIINIJICHHOCTH, PCIICHUC JKCIICPHUMCHTAJIbHBIX
3aJa4d I10 TCMC «BaxkHele HeMeTalIbl U UX COCIUHCHMUI).

MeTajjibl U UX COeAMHEHHUS

OOmrast XapakTepucTUKa XHMHYECKUX DJJIEMEHTOB — METaUIOB Ha
OCHOBaHUU MX moJiokeHus B Ileproanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa u crpoeHuss atomoB. CTpoeHue MeTaioB. MeTaminueckas
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKas PEIIETKA. DJIECKTPOXUMUUYECKUN PsiJl
HanpspkeHuil  metamwioB. du3nyueckue W XMUMHUYECKHE CBOMCTBA METAJLIOB
(B3amMoOACHCTBHE C KUCIOPOJIOM, BOJIOM, KUCIoTaMu). Obuwue cnocobwl noayieHus
memannos. [lonamue o Koppo3uu Memainios, OCHO8Hble CHOCOObI 3aWUmbl UX OM
kopposuu. Cnnagvl (cmans, yyeyH, OWOPANOMUHUL, OPOH3a) U UX NPpUMEHEeHUe 8
ObLIMY U NPOMBILULIEHHOCMUL.

[{enouHble MeTaUIbL: MOJ0XKEHUE B [lepruoanueckoil cucteMe XUMHUYECKUX
anemeHToB JI. M. MenpneneeBa; ctpoeHue aromoB. Haxoxaenue B mpupone.
duznyeckne U XUMMUYECKUE CBOMCTBA (HAa mpuMepe HaTtpus U Kanus). OKCUIpl U
TUJAPOKCUIBI HATpuss W Kaius. [IpuMeHeHHe IENOYHBIX METaNIOB M HX
COCIMHEHNH.

[[lenouyno3eMenbHbIE  METaJIbl MarHdii W KaJbLMH:  IIOJIOKCHHE
B [lepnoanueckoii cucreme xumnueckux anemeHToB J[. 1. MenneneeBa; crpoenune
WX aTOMOB; Hax0JIeHuE B npupoae. usnyeckue u XMMUYECKUE CBOMCTBA MarHus
U Kanpluda. Baxseimue coeauHEHUS Kaibldsg (OKCUJ, THUIPOKCH, COJIH).
Kécmxocmub 60061 u cnocobbl eé ycmpaHeHus.

AmomuHuii: nonoxeHue B Ilepuogmyeckoid cUCTEME  XHUMHUYECKHX
anemeHTtoB JI. 1. MeHueneeBa; CTpOCHME aToMa; HAXOXICHUE B MPUPOJE.
duznyeckre 1 XUMUYECKUE CBONCTBA alfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCUA
Y TUAPOKCHUA ATFOMUHUS.

Kenezo: nonoxenue B llepuoguueckoil cUCTeME XMMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa; cTpoeHuMe aToma; HaxXOXKJICHHE B mpupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA Xkeje3a (B3aUMOJICUCTBHE C MeETaJUIaMH, KUCIOTaMU U
cossimu). Oxcunawl, ruapokcuasl U conu xkene3a(ll) m kenmesza(Ill): cocras,
CBOWCTBA U NOJYYeHUe.

XUMHUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHWE C o0pasllaMu METalioB u
CIUIaBOB, HUX (PU3NUECKUMHU CBOWCTBAMHU, HW3YUYEHHE PE3YyJIbTAaTOB KOPPO3UHU
METaJZIOB  (BO3MOXKHO  HCIIOJIb30BAaHHWE  BHUACOMATEPHATIOB), OCOOSCHHOCTEH
B3aMMOJICHCTBUSl OKCUJA KaJbLIUsI U HATPUS C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB); HMCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI; MpOIECCAa TOPEHUs
kKeJeza B KUCIopoAe (BO3MOKHO HCIOJb30BAaHUE BHJIEOMATEPUANIOB); MPU3HAKOB
MPOTEKAHHUSI KAYECTBEHHBIX PEAKIMil Ha WOHBI (MarHusi, KajablUs, aJTIOMHUHUS,
nuHka, xenesa(ll) u xeneza(Ill), mequ(Il)); HabmroneHne u onrMcaHue MPOIECCOB
OKpalllMBaHMUs IIJJAMCHUM HWOHAMU HATpHsl, Kaiusd W Kajdblus (BO3MOXXHO
WCIIOJB30BaHUE  BUJIEOMATEPUATIOB); HUCCIEJOBaHHE aM(OTEPHBIX CBOICTB
TUAPOKCUIA ATIOMUHUS M THAPOKCHIA ITMHKA; PEIIEHHE SKCIEePUMEHTAIbHBIX
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3a71a4 o TeMe «BakHeue MeTayuIbl U UX COSTUHEHUS.

Xumus u oxpyscarowan cpeoa

Hoesvie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvl 8
HOBCEOHEBHOU JHCU3HU YesloseKd. Xumus u 300posve. bezonacHnoe ucnonvsoanue
gewecms U Xumudeckux peaxkyuu 6 owimy. Illepeas nomowp npu XumuuecKux
oorcocax u ompasnenusnx. OCHO8bI IKONOSUUECKOU 2pamMomHocmu. Xumudeckoe
3aeps3Henue OKpydcalouel cpeovl (npedenbHas OO0nyCmumMas KOHYEHMpPayusl
sewecms — I1J]K). Ponb xumuu 6 peutenuu 3K0102U4ecKux npooaem.

Ilpupoonvie ucmoyHuxku yeneso00po0oos (yeoib, NpupooHbvlll 2as, Heghmy),
NPOOYKMbL UX NepepabdomKuU, ux poib 8 Obimy u NPOMbIULEHHOCTU.

Xumuueckuil dKcnepumenm: usydenue o00pasyo8 mMamepuanios (Cmexio,
CNIIABbL MEMATLIIO08, NOIUMEDPHbIE MAMEPUATbL).

MemnpeuMeTmﬂe CBA3H

Peasmmzannst MeXnpeIMETHBIX CBSI3€W INPU M3YYEeHMH XUMUH B 9 kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W MOHITHH, SBISIOIIUXCS CUCTEMHBIMU JJISI OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE MOHATHUS: HAY4YHBIH (pakT, TMIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCupUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

@duznka: marepus, aroM, D3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHI,
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsisi, MPOBOJHHKH,
MOJYNPOBOJHUKH, JUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAs
peméTka, CIulaBbl, (PU3NYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusa: ¢orocunTes, ApixaHue, Ouocdepa, 3KocHcTEMa, MUHEPAIbHBIE
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TMTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpaNIbl, TOPHBIE TOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.

BrinosiHeHHe MPAKTHYECKHUX PadoT

[Ipu mpoBeneHUH MPAKTUUECKOW pabOThI KaXAbld €€ ATal BBIMOJHSICTCS
oOyuatomumucs ¢ 3IIP BMecTe ¢ yuuTenem M moj ero pykooictBoM. Ha mocke
00s3aTEeNIbHO BBIBEIIMBAIOTCS MPAaBUJIa TEXHUKUA 0€30MMaCHOCTH, COOTBETCTBYIOIIHE
JAHHOMY BHY paOOThI, JaeTCsl MpaBWIbHAs 3amuch (POPMYI U yKa3bIBAETCS 1IEJb
npoBeneHust padbotTel. [lpy HEOOXOOUMOCTH JAeTCs BU3YalbHBIM aIrOPUTM
BBITIOJTHEHUS  3aJlaHusl. OJTO  CIOCOOCTBYET  OCO3HAHUIO  OOyYarolMMUCS
BBITNIOJTHAEMBIX JIEMCTBUU U TTOJIYYEHHOTO PE3YJIbTATA.
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I[IpuMepHbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPUAJIBLI 0 XUMHUH

JInst opraHuzaiuy MpoOBEepKHU, ydeTa U KOHTPOJS 3HAHUM 00ydaromuxcs Mo
peaMeTy TMPEeAyCMOTPEHbI KOHTPOJIbHBIE pabOThI, CAMOCTOSITENbHBIE PAaOOTHI,
3a4eThbl, MpakTHUeCKue padoThl, TecTupoBaHue. OIHUM U3 METOJOB KOHTPOJIA
pe3yabTaToB 00yueHus: odyuatonuxcs ¢ 3IIP sBnseTcs MeToa MoIMBapruaTUuBHOTO
IKCHPECC-TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBeTaMH. Ero oTIMYMTENbHBIMU
yepTaMHu SABISIOTCS  ONEPATUBHOCTb, BBICOKAsh CTEMEHb WHAWBHYaTH3aIHH
3HAaHUW, CPAaBHUTEIILHO Majble 3aTpaThbl BPEMEHU U TPyJAa Ha MPOBEPKY OTBETOB
O0yJaroITIXCsl.

s obyuatomuxcs ¢ 3[1P Bo3MokHO m3MeHeHHE (HOPMYIUPOBKHU 3a/laHUM
Ha «TOLIATOBYIO», aJamnTals [peaiaraeMoro oOydaroleMycsi TeCTOBOIO
(KOHTPOJBFHO-OIICHOYHOT0) MaTepuaia: HCIOJb30BAHUE YCTHBIX U MUCHhMEHHBIX
WHCTPYKIUH, YNPOIIEHUE JUIMHHBIX CJOXHBIX (DOPMYIMPOBOK HWHCTPYKIIUH,
pelieHrue ¢ OIMopoi Ha ajropuT™, oOpasel, MCIONb30BaHUE CIPABOYHOM
uHdopMaIuu.

I[NIAHNPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B uenom pesynbTathl ocBoeHus ooyuaroniumucs ¢ 3[1P yaebHoro npeamera
«XuMHS» JOJDKHBI COBNAAATh C pe3yjbTaTaMU MPUMEPHON paboyeil mporpaMMel
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAYUMMBIMU SBJISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBalMg K OOyYeHHMI0O M  LEJCHANpPaBICHHOW MO3HABaTEIbHOM
NEATEIbHOCTH;

YCTaHOBKA Ha OCMBICJICHHE JIMYHOTO OIbITa, HAOIIOAEHUN 32 XUMHUUYECKUMHU
DKCIIEPUMEHTAMHU;

OpHUEHTAlMs Ha NpaBUJia UHIAWBUIYAJIBHOTO U KOJJIEKTUBHOTO O€30MacHOTO
NOBEJECHUS NIPU B3aMOJECHCTBUU C XUMHUYECKMMU BELIECTBAMHU U COCTMHEHUSIMU;

NpaKTHYECKOe H3ydeHHe npodeccuil W Tpyla pas3IuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE INPHUMEHEHMsI H3y4aeMOro INPEIMETHOTO 3HaHUs (HampuMmep,
71a00paHT XUMHUUYECKOTO aHAIN3a);

YBAXKEHUE K TPYAY U PE3YIbTATaM TPYAOBOU NESATEIBHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY NOCTPOCHHIO NaJbHEWIIEW WHIWBHUIYaJIbHOU
TpaekTopuu OOpa30BaHWsA HA OCHOBE OPUEHTHUPOBKM B MHpe Mpodeccuil u
po(ecCUOHANbHBIX MPEANOYTEHUH, YBAXKUTEILHOTO OTHOLIEHUS K TPY/LY;

OCO3HAHHE CBOEr0 TOBEACHUS C TOYKH 3pEHHS OINACHOCTH WJIH
0€e30MacHOCTH I ce0s WM JJIs1 OKPY>KAIOIIHX;

OCHOBBI JKOJIOTUYECKOW KYJIBTYPBI, COOTBETCTBYIOILIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMUECKOTO MBIIUICHUS, NPHUOOPETEHUE OIBbITa SKOJIOTHYECKU
OpPUEHTUPOBAHHOW NMPAKTHYECKOU JEATEIBHOCTH B )KM3HEHHBIX CUTYyaIUsX;

OCO3HaHUE MOCIEACTBUIM M HENPUSATHE BPEIHBIX MPUBBIUEK (YHOTpEOIeHHUS

QJIKOTOJIsI, HAPKOTUKOB, KypeHHs]) W HHBIX ¢GopM Bpena st (U3HUECKOTO H
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MICUXUYECKOTO 37I0POBBS;
NPUHATHE PEIICHWA B JKU3HCHHOMW CHUTyalldd Ha OCHOBE TIEpeHOca
MOJIYYCHHBIX B XOJAC¢ OOYYCHHUS 3HAHMH B aKTyaJbHYI CHUTYAIHIO, BOCIIOJHATH
neduiut napopmauy;
TOTOBHOCTh OTOMpaTh M HCIOJB30BaTh HYXHYIO HHPOPMAlHUIO B
COOTBETCTBUH C KOHTEKCTOM JKM3HEHHOU CHTYaIIUH.

METAIIPEAMETHBIE PE3YJIBTATHBI

Osnaodenue YHUBEPCAbHbBIMU yueoHvIMuU NO3HAGAMENbHBIMU
oelicmeuamu:

BBISIBJISITH IPUYUHBI U CJICICTBUSA MPOCTHIX XUMHUECKUX SIBIICHUIA;

OCYIIECTBIISITh CPaBHEHHE, KIACCH(PHUKAIUIO XHUMHUYECKUX BEIIECTB II0
3aIaHHBIM OCHOBAHUSM M KPUTEPUSIM JIJIsl YKA3aHHBIX JIOTUYECKUX OTEpaIuii;

CTPOUTH JIOTMUECKOE CYXACHUE IIOCJI€ TPEBAPUTEIHLHOTO aHajIu3a,
BKJIIOYAIOIIEE YCTAHOBJICHUE TPUUMHHO-CJIEICTBEHHBIX CBA3EH;

BBISIBIISATH JAe(UIIMTH MHPOPMALIUU, JAHHBIX, HEOOXOJUMBIX IS PEIICHUS
MOCTaBJICHHOW 3a7a4H;

npeoOpa3oBbIBaTh MHPOPMAIIMIO U3 OJHOTO BHJA B Jpyrou (tabmuiyy B
TEKCT U TIp.);

co3/1aBaTh, MPUMEHATh U MPe0oOpPa30BbIBATh 3HAKM W CHUMBOJIBI, MOJACIH U
CXEMBI ISl pelIeHUs] y4eOHBIX U TO3HABATEIbHBIX 33/1a4 C HOMOUIBIO MIE€arora;

C TIOMOINIBIO TMeaarora MPOBOJUTh XUMHUYECKUN OMBIT, HECIOXKHBIN
HKCIIEPUMEHT, JJISI YCTAHOBJIEHUS OCOOEHHOCTEH OOBEKTa HU3y4YEHUs, MPUUHMHHO-
CJIEJICTBEHHBIX CBSI3€M M 3aBUCUMOCTEN OOBEKTOB MEXKIY COOOI;

C TIOMOUIBIO TMEarora Wik CaMOCTOSTENBHO (POpMyIHMpoBaTh 0000IIEHUS U
BBIBOJIbI IO pE3yJIbTaTaM MPOBEICHHOIO HAOIIOEHUS, OTIbITA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHWMHYECKHUX IMPOIECCOB U HUX
MOCJIEACTBUS,

UCKATh WU OTOMpaTh MHGOPMAIIUIO WIH JIAHHBIE U3 UCTOYHHUKOB C YUETOM
MPEIIOKEHHON yueOHOM 3a/1auM U 3a/IaHHBIX KPUTEPUEB.

Osnadenue  yHUGEPCANbHBIMU  YUEOHLIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B TpymIme (OMpenensTh o0Iue
LU, PaCIpeieATh POJIU, J0rOBAPUBATHCS APYT C APYTOM H T. 1.).

C TIOMOLIBIO TMEJarora WM CaMOCTOSTEIbHO COCTaBISAITh YCTHBIE U
IMCbMEHHBIE TEKCThl C HCIOJb30BAHUEM WJUIFOCTPATHUBHBIX MAaTE€pPUAOB IS
BBICTYIUICHUS TEPE]l Ay AUTOPUEIH;

OpraHU30BbIBaTh Y4eOHOE COTPYAHMYECTBO U COBMECTHYIO JI€SITEIbHOCTh C
YUYUTEIEM W CBEPCTHUKAMU; pabOTaTh UHAMBUIYyAIHHO W B TPYMIE: HAXOIUTh
oOIiee pernieHne u paspeniaTh KOHQJIMKTHI HA OCHOBE COTJIACOBAHUS TO3UIUN H
ydeTa UHTepecoB; (hOpMYIUPOBATh, APTYMEHTUPOBATh M OTCTAWBATh CBOC MHEHHE;

OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIMMNA MPOMYKT, MPUHHUMATH H
pa3ieniaTh OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTh K MPEAOCTABICHUIO OTUETA
repes1 rpyniomu.

Osnadenue ynugepcaibHbiMu yueOHbIMU PeCYIAMUCHBIMU OCUCH UAMU:
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oOHapykuBaTh ¥ (OPMYIHPOBATH Y4eOHYIO MPOOIEMy, ONMPEACNATh e
y4eOHOM AESITENbHOCTH;

BJIAJIETh OCHOBAMHU CAMOKOHTPOJI, CAMOOLICHKH, MPUHSTUS PELICHUN U
OCYUIIECTBJICHUS OCO3HAHHOTO BbIOOpa B Y4eOHOW W  TO3HABATEILHOU
JEATEIIbHOCTH;

COOTHOCHUTb CBOU JICUCTBUS C INIAHUPYEMBIMHU PE3YJIbTATAMU, OCYILECTBIISITH
KOHTPOJIb CBOEH JIEATEIIBHOCTH B MPOLIECCE JOCTHKEHUS PE3yJIbTaTa, ONPENCIATh
CcocoObl NEWCTBUH B paMKax TMPEATOKEHHBIX YCIOBHM u  TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JACHUCTBUSA B COOTBETCTBUM C U3MEHSIIONICHCA CUTyallue;

JABaTh aJICKBaTHYIO OLEHKY CUTYalluu U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
y4eOHOM 3a71a4u;

MMOHUMATh MMPUYHHBI, IT0 KOTOPHIM HE ObLT IOCTUTHYT TPEOYyEeMBbIi pe3ysIbTat
NEeSATEIbHOCTH, OMPEIEIATh TO3UTUBHBIC U3MEHEHUSI U HallpaBJeHUs, TpeOyroume
JadbHEHIIeH paboThI;

OCO3HAaHHO OTHOCHUTBCA K APYIOMY YE€JIOBEKY, €r0 MHEHHIO.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX PE3YNbTATOB IO OCBOCHUIO 00S3aTEIHHOTO
coJlep>KaHMs, YCTAaHOBJICHHOTO JaHHOM MpuUMEpHOM pabodeil mporpaMMon,
BBIJICTISIIOT: HAyYHbIC 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUM, cienuduueckue s
ydeOHOro mnpeamera «XUMUS», BHUAbl JCATEIBHOCTU IO TMOJYYEHUIO HOBOIO
3HaHUS, €ro HMHTEPNPETANH, MPEeoOpPa30BAHUI0O U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX Y HOBBIX CUTYAITUsX:
® [IPECJICTABJICHUE O 3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBICHUW MPUPO/IBI,
MOHMMAaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUUYECKOW HAyKH Kak 0O0JacTu
COBPEMEHHOT'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIEeH KyJIbTYphl U MPAKTHYECKOU
JESATETLHOCTH YEJIOBEKA B YCJIOBHSIX COBPEMEHHOTO OOINECTBa; MOHMMAaHUE MEeCTa
XAMUU CPEIIU IPYTUX €CTECTBCHHBIX HAYK;
® BJIAJICHUE OCHOBAMHM IOHSTUWHOIO anmnapara U CUMBOJUYECKOIO S3bIKa XUMUHU
JUISL COCTaBJIeHHsST (OPMYJT HEOPraHWYECKHX BEIIECTB, YPAaBHEHUNM XWMHUYECKHX
peakuuii (C OMOpOM Ha aNrOpUTM Yy4eOHBIX JEHCTBUIA); BIJIaJICHUE OCHOBAMU
xumudeckoit HomeHkKIaTyphl (IUPAC u TpuBUagbHOM) U yMEHHE UCIIOJIB30BATh €€
JUISL pelieHusl y4eOHO-TO3HABaTeNbHBIX 3a7ady C IOMOIIBI0 YUUTEIS; YMEHHUE
UCIIOJB30BaTh MOJEIN JJIsi OOBACHEHUS CTPOEHUS AaTOMOB M MOJICKYJ IO
aNrOPUTMY C ONIOPOM Ha ONPENEIICHHUS;
® [IPEJICTABJICHUE O CUCTEME XMMHYECKUX 3HAHUM U YMEHHUE C TOMOUIBIO YUUTEIIA
MPUMEHATh CHUCTEMY XUMHUYECKMX 3HAHUM [JI1 YCTAHOBJICHUS B3aWMOCBS3EH
MEXIY M3YYEHHBIM MATEPUAJIOM W NPH MOJYYECHHM HOBBIX 3HAHUM, a TAKXKE B
MPOIIECCE BBIMIOTHEHHUS Y4YEOHBIX 3allaHuid W TpU paboTe C HMCTOYHUKAMHU
XUMUYECKON HHPOPMAIIHH, KOTOPasi BKIFOYALT:
BAKHEUIIINE XUMUYECKUE IIOHATUSA: XUMHYECKUM JJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE M CIIOKHOE BELIECTBO, OJHOPOAHASA UM HEOJAHOPOAHAs CMEChH,
OTHOCUTEIIbHBIE aTOMHAsI U MOJIEKYJISIPHAS. MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,

MOJISIpHAsI Macca, MOJIIPHBIA 00BbEeM, OKCHJI, KHCII0Ta, OCHOBAHHE, COJIb (CPeaHSs),
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XAMHUYECKAsl PEaKUUsA, PEaKUUH COCIUHEHUs, PEAKUHUHU Pa3l0XKEHUs, PEaKUUU
3aMelIeHns, peakiuu oO0MeHa, TeroBolH d3(PdEeKT peakiuu, 0HK30- U
SHJIOTEPMHUYECKUE PEAKIIMM, PACTBOP, MACCOBasl N0 XMMHUUYECKOIO 3JIEMEHTa B
COEIMHEHUHN, MAacCOBasl J10J1s U MPOLECHTHAs KOHIEHTpAIMs BEIIECTBA B PacTBOpE,
AP0 aToMa, JJIEKTPUUYECKHM CIIOH aToma, aTOMHas OpOuTalb, pagdyC aToma,
BAJICHTHOCTb, CTEIICHb OKUCIICHUSI, XUMUYECKas CBSI3b, JIEKTPOOTPULIATEILHOCT,
MOJISIPHAS M HEMOJISIpHAsA KOBAJICHTHAS CBSI3b, HOHHASI CBSI3b, METAJIIINYECKAs CBSI3b,
KpUCTAJIMYECKasl pelleTka (aToMHasi, UOHHAs, METAJUIMYECKasi, MOJEKYJsIpHas),
WOH, KAaTHOH, AaHHWOH, OJJEKTPOJHUT W HE DIIEKTPOIUT, SICKTPOJIUTHYECKAS
JTUCCOTIMAITNS, PEAKIMd HMOHHOTO OOMEHa, OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKUNM, OKHUCIUTEIb W BOCCTAHOBUTEINIb, OKHUCICHHE UM BOCCTAHOBJIICHHE,
ANEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIEC pEaKIUu,
CKOPOCTh XMMHYECKOW pEaKIUU, KaTaau3aTop, NPEAEIbHO  JOIyCTUMAas
koHneHTparus (I11K), koppo3ust MmeTamioB, CILIaBhI;

OCHOBOIIOJIArarolIMe  3aKOHbl XMMHH: 3aKOH COXPAaHEHUS  Macchl,
[Tepuomnueckuii 3axkoH . 1. MenaeneeBa, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XUMHUU: aTOMHO-MOJIEKYJISIPHASL TEOPUsL, TEOPUS JIEKTPOIUTAUECKON
JUACCOLIMALINM, a TAKXKE MPEACTABICHUS O HAYYHBIX METOJAX IIO3HAHUSA, B TOM
YUCIIe DKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOAAX MCCIICIOBaHUs BELIECTB U
M3YyYECHUS XUMUYECKUX PEAKIUN;

° MPEJICTABIICHUE O TEPUOJNYECKOM 3aBUCMMOCTH CBOMCTB XUMHYECKHX
AJIEMEHTOB (paguyc aTtoMa, 3JIEKTPOOTPULIATENBLHOCTh), MPOCTHIX U CIOXKHBIX
BEILIECTB OT IMOJOXKEHUsA 3JIeMEeHTOB B Ilepuonnueckoil cucreme (B MajbxX
nepuoAax M TJIaBHBIX MOATPYNNAax) U SJIEKTPOHHOIO CTPOCHUSI aTOMa; YMEHHUE
OOBSICHSITH CBSI3b MOJIOKEHUS djieMeHTa B [lepuoanyeckoil cuctemMe ¢ YuCIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsil
anpa, OOIIee YHUCIO  DJIEKTPOHOB),  pACIpEACIICHUEM  OSJEKTPOHOB  TIO
HSHEPreTUYECKUM YPOBHSIM aTOMOB IMEPBBIX TPEX MEPUOJOB, KIS M KaJbLIHS;
KJIaccu(pUIMpoBaTh XMMHUYECKHE DJIEMEHTBI C ONOpONM Ha OmpeleleHus
busndeckoro cmpicia MUGPOBBIX JAHHBIX MEPUOANIECKON TaOIHIIBI;

° yMEHUE KJIaCCU(PUIIMPOBATh XUMUYECKHUE JIIEMEHTHI, HEOPTaHUYECKHE
BEIIECTBA U XUMUUYECKHUE PEAKIIUU C OIIOPOU HA CXEMBI; ONPEIECIIATh BAJICHTHOCTD
M CTENEHb OKHUCJIEHUS XMMHUYECKHUX DJIEMEHTOB, BHUJI XMMHWYECKOU CBA3W W THII
KPUCTAJUTMYECKON CTPYKTYpPBl B COCAMHEHMSIX, 3apsi[i MOHA, XapakTep Cpeabl B
BOJIHBIX PacTBOpax BEUIECTB (KUCIOT, OCHOBAHUI ), OKUCIUTEIh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JIEHCTBUI;

° yMEHHE XapaKTepHu30BaTh C OMOPOM Ha cxeMy (U3UYECKHE M XUMHYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO/, 030H, BOAOPOA, I'paduT, aamMas, KpeMHUH,
a3oTt, pocdop, cepa, XJI0p, HATPUMA, KU, MATHUM, KaJIbIIMH, ATFOMHUHUH, KEJIE30)
U CIIOXKHBIX BEIIECTB, B TOM YHUCJIE HX BOJHBIX pacTBOPOB (BOAa, aMMHaK,
XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI M TUAPOKCHAbl MeTawioB I - [TA rpymnm,
amomunusi, menu (II), nuuka, xene3a (II u III), okcuawl yrnepoga (II u IV),
kpemuus (IV), azota u docdopa (Il u V), cepwt (IV u VI), cepuucras, cepnas,

a30TUCTas, a3oTHas, ¢ocdopHas, yroiabHas, KPEMHHUEBAs KUCJIOTa U WX COJIN);
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OMKCHIBATH C OMOPOM HA IJIaH W KIIOYEBBIE CIIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTEepHU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS
IIOCJIE TPEIBAPUTEIBHOIO aHajau3a IO0J PYKOBOACTBOM Ilefarora, IpUMEHEHHUE
BEILECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOYKHOCTb IPOTEKAaHUS XUMHUYECKUX
IPEBPAICHU B PAa3IMYHBIX YCIOBUAX, BIHSHHE BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPTraHM3M YEJIOBEKA U OKPYIKAIOIILYIO IPUPOJHYIO CPELLY;

° YMEHHE COCTaBIATh MO 00paslly, CXeMe, aJrOpUTMy YYeOHBIX IEHCTBUHN
MOJIEKYJISIDHbIE U MOHHBIE YPABHEHUsSI peakuuid (B TOM YHUCJE pPEaKLH HOHHOTO
oOMEHa M OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHil), WILIIOCTPUPYIOMINUX
XUMHYECKHE CBOWCTBA M3YYCHHBIX KIJIACCOB / TPYIIT HEOPTaHUYECKHUX BEUIECTB, a
TaK)K€ MOATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEKIY HUMH;

° YMEHHUE BBIUUCIATH OTHOCUTENBHYIO MOJEKYISIPHYIO M MOJSPHYIO MacChl
BEILIECTB, MACCOBYIO JOJII0 XMMHYECKOTO 3JIEMEHTAa B COCIWHEHUH, MAaCCOBYIO
JIOJIIO0 BEILIECTBA B PacTBOPE, KOJIMYECTBO BELIECTBA M €r0 MaccCy, 00bEM razoB ¢
ornopoil Ha o6mue (GopMysbl; YMEHHE MPOBOJUTH pPACUEThl MO YPABHEHUSIM
XMMHUYECKUX PEaKIMH M HaxOJUThb KOJMYECTBO BEIIECTBA, O0BEM M Maccy
pEeareHToB WIM MPOAYKTOB pEeaklUu ¢ OMOpod Ha oOpaszel, aJropuTM Y4eOHBIX
JICUCTBUI;

° BJaJICHUE OCHOBHBIMH METOJIaMU HAay4yHOro IO3HaHUS (HaOio/neHue,
U3MEpPEHHE, DSKCIEPUMEHT, MOJCIUPOBAHME) TMPU M3YyUYEHUU BEIIECTB U
XUMHUYECKUX SIBJICHUI C OMNOpOl Ha alropuTM YYEeOHbIX JEHUCTBHI; yMEHUE
chopMyaMpOBaTh MPOOJIEMY U NPEMJONKUTh MYyTH €€ PEIICHHS C MOMOIIBIO
nejarora; 3HaHUE OCHOB O€30MacHOM padoOThl C XMMHYECKUMHU BEIIECTBAMU,
XUMHUYECKON MOCYA0U U Ja00PaTOPHBIM 000PYAOBaHUEM;

° HaJU4he€ TNPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U  OCYILECTBIICHHUS
CIEYIOUMX XUMUYECKUX DSKCHEPUMEHTOB IMOJ PYKOBOJACTBOM YUUTENS C
0OCy>KJIeHHEM Ij1aHa pabOThl MM COCTABJIEHUEM TaOJIHUIIbL:

U3y4EHUE U ONMcaHue PU3NYECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C (PU3NUECKUMH U XMMUUYECKUMU SIBJICHUSIMU;

OIBITHI, MJUTFOCTPUPYIOLIUE NPU3HAKH ITPOTEKAHUS XUMUYECKUX PEaKIUi;
U3y4eHHE CII0OCOOOB pa3ziesieHus: CMeceil;

NOJIyYEHHUE KUCIIOPOIa U U3YUEHUE €TI0 CBOMCTB;

IOJIyYEHHE BOJIOPOJA U U3YUYEHHE €TI0 CBOMCTB;

MTOJIYYEHHE YIIIEKHCIIOTO ra3a U U3y4eHUE Ero CBOMCTB;

MOJIyYeHUE aMMHUAKA U U3YUYEHHUE €ro CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHOW MacCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA;

UCCJIEIOBAHUE M OMNHCAHUE CBOMCTB HEOPraHMYECKUX BEHIECTB Pa3IMYHBIX
KJIACCOB;

OpUMEHEHHWE HMHAMUKATOpOB (JIakMyca, MeTujopaHxa u ¢eHondTanenHa) ais
OINpPEJENICHNS XapaKTepa Cpellbl B paCTBOPaX KUCIOT U IIEJIOUEH;

U3YYEHUE B3aMMOJEHCTBHS KHUCJIOT C METaUIaMH, OKCHUIAMU METAJUIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMUA OCHOBAHUSIMHU, COJISIMH;

NOJIy4€HHE HEPACTBOPUMBIX OCHOBaHUI;

BBITCCHCHHC OJITHOI'O MCTAJIJIa APYI'UM U3 PaCTBOpPA COJIH,
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uccienoBaHue aM(pOTEPHBIX CBOMCTB rMAPOKCUIOB aTIOMUHUS U IIMHKA;

pelieHrue  AKCIEepUMEHTaNbHBIX 337ad 1o TemMe «OCHOBHBIE  KJAacChl
HEOPTaHUYECKUX COCTUHEHUNY;

pelieHrue  IKCIEPUMEHTAJIBHBIX  3aJad Mo  TeMe  «DJIEeKTPOJUTHYEeCcKas
JTUCCOLINAIIUSY;

pelieHre SKCIEepUMEHTANbHBIX 3aad Mo TeMe «BakHelue HeMeTaulbl U X
COCJIMHEHUSD;

pellieHne SKCIEPUMEHTAIbHBIX 3a7ady Mo Teme «BaxHeimme MeTamisl U HX
COCITUHECHHUSI;

XUMHYECKHE IKCIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS PeaKIUi
MOHHOTO OOMEHA;

KauyeCTBEHHBIC pEaKIUd Ha MPHUCYTCTBYIOIIKE B BOJHBIX pAcTBOpPaX HOHBIL:
xjopua-, opomua-, monua-, cynbdar-, pocdar-, kapboHaT-, CHINKAT-aHHOHBI,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHHSI, MarHusi, KaJbIUs, aJFOMUHUS, jkeme3a (2+)
u xenesa (3+), meau (2+), IMHKa;

YMEHHME TPEACTaBIATh pPE3yJbTaTbl JKCIEPUMEHTa B (opMe  BBIBOJOB,
JI0Ka3aTeNbCTB, I'pa)MKOB U TaOJIUI] U BBISBISATH SMIIMPUUECKHE 3aKOHOMEPHOCTH;
® BiaJiIcHME  NpaBWjIaMu  0Oe3omacHOro  oOpalieHus  C  BEIIECTBAMH,
UCIOJIb3YEMBIMU B TMIOBCEAHEBHON KU3HU, a TAK)KE NMPABUIAMU ITOBEIACHUS B IIEJIAX
cOepeXeHUs 370pPOBbsl U OKPYXAIOUIEH HpUPOJHOW Cpeibl; MOHUMaHUE Bpena
(omacHOCTH) BO3ACHCTBHS Ha JKUBBIE OPTAaHU3MBI OMPEEICHHBIX BEIIECTB, a
Tak)Ke CHOCOOOB yMEHBIICHUS U TMPEAOTBPAIICHUS WX BPETHOTO BO3JICHCTBUS;
MOHMMAaHWE 3HAYCHHUSI )KUPOB, OCIIKOB, YIJIEBOIOB JIJIsl OPTaHW3Ma YEJIOBEKa;

® BIAJICHUE OCHOBAMH XHMHYECKOM TPaMOTHOCTH, BKIIOYAIONMIEH yMEHHE
MPaBHJIBHO HWCIOJIB30BaTh M3Y4YCHHBIE BEIIECTBA W MaTrepHasibl (B TOM 4HCIIE,
MUHEpabHbIE YAOOPEHHWs, METaIbl W CIUIaBbl, MPOAYKTHI TepepabOTKu
MPUPOIHBIX UCTOYHUKOB YTIEBOAOPOIOB (YIJIsi, IPUPOIHOTO Ta3a, HeTH) B OBITY,
CEJIbCKOM  XO3fHCTBE, Ha [MPOU3BOJCTBE; YMEHUE MPUBOJUTH IPUMEPHI
IPABUJIBHOTO MCIIOIb30BAHMS U3YYEHHBIX BEILIECTB U MaTEpUAJIOB;

® yMEHHE yCTaHaBJIMBATh CBSI3U MEXIY pEalbHO HAOIIOJAAEMbIMU XUMHUYECKUMU
SBJICHUSIMU U TIPOLIECCAMM, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATD
OPUYUHBI MHOTOOOpa3usi BEUIECTB;, YMEHUE MHTETPUPOBATh XUMUYECKUE 3HAHUS
CO 3HAHUSMU JAPYTUX YUEOHBIX IPEIMETOB C MOMOLIBIO NIE1arora;

® npeacraBieHue o cdepax NpodhecCUOHANBHOW NEATENbHOCTH, CBS3aHHBIX C
XUMHEH U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX
XUMHYECKOW HAyKW; HAJIM4YUE OMbITa pabOThl C PA3NUYHBIMA HCTOYHHUKAMU
uHpopMaluu 1O XUMUU  (Hay4dHO-TIONYJISIpHAs  JIMTEparypa,  CJIOBapH,
CTIPaBOYHHUKH, WHTEPHET-PECYPCHI) C OMOPON Ha alTOPUTM: YMEHHE OOBEKTHBHO
OLICHWBAaTh HMH(OPMAIMIO O BEIIECTBaX, WX MPEBPALICHUSIX H TMPAKTHUYECKOM
IPUMEHEHUHU.

TpeOoBaHusi K TMpPeAMETHBIM pe3yJbTATAM OCBOCHHUSI Y4eOHOIro
npeamMera «XuMus», pacnpeaejieHHbIe 0 rogaM 00y4eHust
Pesynbpratel o romgam GOpMyIUPYIOTCS MO MPUHIUITY TOOABICHUS HOBBIX

PE3YJIbTATOB OT IoJa K roJay, y>K€ Ha3BaHHLIC B IIPCABIAYIINUX IoAax IMO3UINHU, KaK
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MpaBUI0, JOCJIOBHO HC IMOBTOPAIOTCA, HO YHHUTBIBAKOTCS (pCSYHBTaTBI O4YCpCaAHOTO
rojJa 1o yMmoJaI4aHHIO BKIIOYAarOT pE3yJabTaThl ITPCABIAYIIUX J'ICT).

8 KUIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX MOHSITUH: aTOM, MOJIEKYJIa,
XUMUYECKUH DJIEMEHT, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas H
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAsA Macca, MAaccoBas
JI0JI1 XUMUAYECKOI'O 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIM 00BEM, OKCUI, KUCIIOTA,
OCHOBAHUE, COJIb, 31€KMPOOMPUYANETbHOCb, CTENIEHb OKUCICHUS, XUMHAYECKas
peaxius, KiaccupuKaus peakinii: peakuu COSUHEHUSI, PEaKIIUU Pa3JI0KEHNU,
peaKiuu 3aMeIIeHHs, peakiuu OOMEeHa, 3K30- M DHIOTEPMHUYECKHE PEaKIINu;
menoeol 3gpgexm peakyuu, SAPO aTOMa, SJICKTPOHHBIA CIOW aTroMma, aTOMHas
opOuTanb, paguyc aroMa, XHUMHYEcKas CBs3b, INOJIApHAs U HEMOJSpHAs
KOBAJICHTHAs CBsI3b, HOHHAS CBS3b, HOH, KATUOH, aHHOH, PacTBOp, MaccoBas IO
BellecTBa (IIPOLEHTHAs! KOHLIEHTpAalKsl) B pacTBOPE;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUH (cM. 1. 1)
MPUMEHSITh 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JJIsi COCTABIIEHUS (DOPMYJI BEILIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUYECKUX PEAKIINi, 3JIEKTPOHHOTO OanaHca;

ONpENENsATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIUHEHHUSX;
CTENEHb OKHCIICEHHUA DJJIEMEHTOB B OWHApHBIX COEJUHEHUSAX C ONOpOHd Ha
ONpEJENCHHs, B TOM YHCJIE€ CTPYKTYPUPOBAHHBIE; NMPHHAIJIEKHOCTh BEIIECTB K
ONpENEeNEHHOMY KJIACCy COEIMHEHMM Mo (QopMyiiaMm; BUJ XUMHUYECKOM CBA3M
(KOBaJIeHTHasl U HIOHHAsI) B HEOPTraHUYECKUX COEMHEHUSIX;

MMETh MPEJCTABICHUE O CUCTEME XUMHMUYECKUX 3HAHUHM, YMETh C MOMOIIbIO
YUUTENS] MPUMEHSATh CHUCTEMY XUMHYECKHUX 3HAHUW, M1 YCTAaHOBJIEHUS
B3aMMOCBSI3H MEXIY U3YYEHHBIM MaTEpPUAIOM U MPU MOJTYYEHUU HOBBIX 3HAHUH, a
Tak)Ke MpU paboTe C UCTOUHMKAMHU XMMHUYECKON MHpopmanuu. OpUeHTHPOBATHCS
B TIOHATUSX U ONEpUpPOBATH HMMHU Ha 0a30BOM YpOBHE, MPUMEHATH IMPHU
BBIMIOJITHEHUM YY€OHBIX 3aJaHUM M pPEIIEHUH PacUYEeTHBIX 3aJad C ONOpol Ha
aJITOPUTM Y4EOHBIX EHCTBUN HM3y4YCHHBIC 3aKOHBI M TEOPUHU: 3aKOH COXPaHEHHS
Mmaccel, [lepuonnueckuii 3akon .M. Menneneesa, sakon nocmosauncmea cocmasa,
3aKOH ABOrajpo; aToMHO-MOJIeKyJisspHass Teopusi. COOTHOCUTH O0O0O3HAYEHUS,
KOTOpble umerotesd B Tadmune «llepuoanueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J. . MeHnneneeBa» € YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS AaTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOllee YHUCIO BJIEKTPOHOB U
pacrpeiesieHue UX MO IEKTPOHHBIM CIOSM);

KJaccu(UIMPOBATh XMMUYECKHE JJIEMEHTHI; HEOPraHUYECKHE BELIECTBA;
XUMHUYECKHE PEAKIMH (110 YUCITY U COCTaBY yYaCTBYIOIMX B PEAKIIMH BEUIECTB, 10
TEIUIOBOMY 3(p(eKTy, MO0 H3MEHEHHIO CTENEHU OKUCICHHUS XUMHYECKHX
AJIIEMEHTOB) C OMOPOM HA CXEMBI;

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
pa3JIMUHBIX KJIACCOB, TMOJTBEPKJas OINHCAaHUE MPUMEPAMHU MOJEKYJSPHBIX

YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIAN C OMIOPOU HA CXEMBI;
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MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTM OT HX COCTaBa U
CTPOEHHMS; BO3MOYKHOCTH INMPOTEKAHMSI XMMHYECKHUX MPEBPAIICHUN B Pa3IHMYHBIX
YCIIOBUSIX TIOCJIE MPEABAPUTEIHHOTO O0CYXKIACHUS C MIe1aroroM;

BBIYUCIISATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYKO MAacChl BEILIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEHTa 1Mo (opMysie COSAMHEHHS; MAacCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE; MPOBOJUTH PACYETHI MO YPABHEHUIO XHUMHYECKOU
peaKkuuu ¢ OOPOM Ha alrOPUTM;

MIPUMEHSTh OCHOBHBIE OINEPAllUd MBICIUTEIBHOU JIESITEILHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, 00OOIIECHUE, CHCTeMATH3aIus, KiIacCU(pUKAIHs, BBISBICHHE
MPUYUHHO-CJICACTBEHHBIX CBSI3€H — IS W3Y4YEHHS CBOWCTB BEIECTB U
XUMHUUYECKUX PEaKIUi; €CTEeCTBEHHO-HAYUYHbIE METOJbI MTO3HAHUSI — HAOJIO/ICHHUE,
U3MEPEHHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (peanvHblli U MbICIeHHbI) TOJ
PYKOBOJICTBOM I1€/1arora;

CJIeIoBaTh MpaBuiaM IMOJIb30BaHUSI XUMUYECKON MOCYAO0N U JIabOpaTOpPHBIM
o0opyZI0BaHUEM, a TaK)KE MpaBUIIaM OOpaIeHusl C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA 110 BBIMOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB I10
MOJIYYCHUIO U COOMpaHUIO Tra3000pa3HbIX BEHIECTB (BOJIOpOJa M KHUCIOPOJA),
[IPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIIEHHON MacCOBOM J0JIEd PacTBOPEHHOIO
BCILIECTBA; IUIAHUPOBATb U MPOBOAUTH XUMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB WIEIOYEH M KHUCIOT C TIOMOIIBK) HWHJIHUKATOPOB
(JrakMyc, peHondTanenH, METHIOPAHK U JAP.), MOATBEPKIAIOMIMNX KaueCTBEHHBIN
COCTaB HEOPraHWYECKUX BEIIECTB (KaUuEeCTBEHHbIE pEaKIMM Ha HOHBI) MOJ
PYKOBOJICTBOM Ii€/Iarora.

9 KVIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XHMMHUYECKMX MOHSITHI: XHUMHUYECKHM
JJIIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCIIEHUS,
XUMHUUYECKasl peaklus, XUMHUYECKas CBs3b, Meniosou 3ggexm peaxyuu,MOb,
MOJIIpHBIA 00BEM, PacTBOP; IIEKTPOJIUTHI, HEINEKTPOJIUTHI, FNEKTPOIUTHYECKAS
JUCCOLMAIS, PeaKIIMM UOHHOTO OOMEHa, KaTalu3aTop, Xumuueckoe pagrnosecue,
obpamumble U Heobpamumvlie peakyuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKklHH, OKHCINTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTaHOBJICHHE,
alioTponus, amM(OTEpHOCTh, XUMHUYECKas CBA3b (KOBAJICEHTHAas, WOHHA,
METaJUIMYecKasi), KpUCTAIUIMYECKas PpEIIETKA, KOppo3usi Memanios, CHIABbI,
CKOpOCMb XuMudeckou peaxkyuu, npenenabHo pomyctumas konuentpauus (I11K)
BEILIECTBA;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. 11. 1) U
MPUMEHSThH ATH MOHATHSI IPY OMUCAHUU BELIECTB U X MPEBPAIICHHUI;

MCIIOJIb30BaTh 3HAKU M CUMBOJIBI ISl (PUKCAIIMHM PE3YJIbTaTOB HAOIOICHUH,
cocTaBieHUs] (OpMysT BEUIECTB W YPAaBHEHMM XHMHUYECKUX pEaKIHil, 3arucu
JaHHBIX ~ ycnoBUMl 3amad. Mcnonbp3oBaTh  0003HAauYeHHs, UMEIOLIMECS B
[lepuonuueckoit cucreme u TabIUIE PACTBOPUMOCTH KHUCIOT, OCHOBAHHUI U COJieH
B BOJI€ JIJIS1 BBIIIOJIHEHHUS 3aJaHUIA.

OoHpCACIATE BAJICHTHOCTh U CTCIICHb OKHCJICHHUA XMMHYCCKUX JJICMCHTOB B
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COEIMHEHUAX PA3JIMYHOIO COCTABA; MPUHAJJICAKHOCTh BEUIECTB K ONPEICIEHHOMY
KJIaCCy  COEJMHEHUW C ONOpOM Ha  ONpeAesieHus, B TOM  YHCIE
CTPYKTYpUpPOBAaHHBIC, BHUIbl XHMHUYECKOW CBA3M (KOBaJICHTHas, MOHHAas,
MeTaJJTHYecKasi) B HEOPTaHMYECKUX COCIMHEHUSX; 3aps]l MOHA IO XHMHYECKON
dbopmylie; xapakTep cpeabl B BOJHBIX pPacTBOpax KHUCIOT W IIEJIoYeH, mun
KPUCIANIUYECKOU PeUuLémKU KOHKPEMHO20 8eujecmed;

packpbiBath cMbIca [lepuommueckoro 3akona JI.MI. MengeneeBa u
JEMOHCTPUPOBATH €0 TIOHUMAHHE: ONUCHIBAMb U XAPAKMEePU308ams TaOTMIHYIO
dopmy Ileprogudeckoil cUCTEeMbl XUMHUYECKHX 3JIEMEHTOB. Pa3N4YaTh IMOHSATHUS
«rnaBHas noArpymmna (A-rpymnmna)» u «mobouynas noarpymnmna (b-rpynmna)», mansie u
OonpIIMiE  TIEPUOJBI; cOOmMHOCUMb  O0O3HAYCHHS, KOTOPBIE WMEIOTCS B
MEPUOTNYECKON TaONHIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3aps] fAlipa, OOIEe YUCIO DJICKTPOHOB H
pacrpejiesieHde uX Mo AJIEKTPOHHBIM CII0SIM); 00bACHAMb 00IIHE 3aKOHOMEPHOCTH
B M3MEHCHMHM CBOMCTB XMMHYECKHX D3JEMEHTOB M MX COCJAMHCHHH B Mpejaenax
MaJIbIX TIEPUOJIOB U TJIABHBIX MOATPYIIN C Y4ETOM CTPOCHHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPTaHMYECKHUE BEIECCTBA;
XUMHYECKHUE PEAKIUU (TI0 YMCIY M COCTaBY Y4acCTBYIOIIUX B PEAKIIUM BEIIECTB, 1O
TeIIoBOMYy 3(dekTy, Mo HN3MEHEHUIO CTEINEeHEH OKHUCISHUS XHMHUYECKHUX
AJIEMEHTOB) C OIIOPON HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHEHU(PUUYECKUE XUMHUUYECKHUE
CBOMCTBa BEIIECTB Pa3IMYHBIX KJIACCOB, IMOJTBEPXJasi ONHCAaHUE MPUMEPaAMHU
MOJIEKYJISIPHBIX Y MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUM C
OTNIOPOM HA CXEMBI;

COCTaBJIATh YPABHEHUS JICKTPOIUTHUCCKON JUCCOIUALIMY KUCIIOT, IIeJI0Yei
W COJIel; TOJHBIE W COKpalI€HHbIE YpaBHEHUS pEaKIMii HOHHOIO OOMEHa;
YpPaBHEHUSI PEAKLNM, MOATBEPKIAAIOIMIMX CYIIECTBOBAHUE T€HETUUECKOW CBSI3U
MEX1y BEIIECTBAMM Pa3JIMYHBIX KJIACCOB;

PacKphIBaTh  CYIIHOCTb  OKHUCJIWTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca dTHX PeaKInii;

MIPOTHO3UPOBATh CBOWCTBAa BEILIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS;
BO3MOYKHOCTH NMPOTEKAHUSI XMMUUYECKUX MPEBpAIICHUN TOCIE MPEABAPUTEIHLHOTO
00CYXIEHHUS C TIearorom;

BBIYUCIISATh OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJI0O XHMHUUYECKOTO 3JIeMEHTa Mo (opmysie COSAUHEHUS; MacCOBYIO
JIOJII0 BEILECTBA B PACTBOPE; MPOBOJUTH PACUYETHl MO YPaBHEHUIO XUMHYECKOU
PEaKIUM C OTIOPOW Ha alNTOPUTM;

CJIe0BaTh MpaBUJIaM TOJIb30BaHUS XUMUYECKOM MOCYA0N U J1aO0paTOpHBIM
o0opy1I0BaHUEM, a TaKXKe MpaBUjiaM 0OpaIlleHHs C BEIIECTBAaMU B COOTBETCTBUHM C
WHCTPYKIIUSIMA TI0 BBIMOJTHEHUIO JTAOOPATOPHBIX XHMHYECKUX OIBITOB TIO
TIOJIYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

MPOBOJIUThH PEAKIIMH, MOITBEPKIAIOIINE KAaUeCTBEHHBIM COCTaB Pa3MYHbBIX
BEII[ECTB: PACIO3HABATH OIBITHBIM MyTEM XJIOPHA- OpOMUI-, HOIUI-, KapOOHAT-,
docdar-, cunmmkar-, cynbdar-, THUIPOKCUI-HOHBI, KaTUOHHI aMMOHHS M HOHBI

HN3YUYCHHbBIX MCTAJJIOB, IMPHUCYTCTBYIOIIMEC B BOJAHBIX PACTBOPAX HCOPIraHUYCCKHX
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BEILIECTB;

OPUMEHSTH OCHOBHBIE ONEPALIMHM MBICTUTEIBHOU NEATEILHOCTH — aHANIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHNEe, CUCTEeMaTH3allhl0, BBISIBICHUE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — JIJISl U3yUEHHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIHIL;
€CTECTBEHHO-HAYYHbIE  METOAbl TO3HAaHUA —  HAOJIOJEHUE, H3MEpEHHUE,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICTICHHBIN).
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TemaTHyeckoe NVIAHUPOBAHUE

8 kuacc
Ne [Tema ypoka |C0nep>1ca1me KoinuecrBo
4acoB

Tema 1. [lepBoHayabHbIEe XUMHYECKHE OHATHS 14 yacoB

1 [[Ipenmer xumuu. BemectBa. BBonubiii  [becena xumMum kak 4acTu €eCTeCTBO3HAHMS, 3HAKOMCTBO C YCIIOBHBIMU 1
MHCTPYKTAX 10 OXpaHe Tpy/1a Ha 0003HAYCHUAMH U CTPYKTYpoll yueOHMKa. @poHTagbHas padboTa C
pabodyemM MecCTe U TEXHUKE KiaccoMm. BemecTBo. Paznuune Mex 1y BeIecTBOM U TEJIOM
0e3011acCHOCTH

2 [[Ipaktuueckas padora Ne 1 3nakomctBo |[IpaBuiia paboThl B IKOJILHOM TabopaTtopuun. JlabopaTopHas mocynaa u 1
C J1a0OpaTOPHBIM 000PYTIOBAHUEM oOopynoBanue. [IpaBuia 6e3onacHocTu npu padbore B 1abopaTopuu

3 [ucteie BemecTBa u cmecu. Paznenenue [Uucthie BemecTBa u cMecu. [Ipumepsl KUAKUX, TBEPIIBIX, 1
cMecen ra3zo00pa3Hbix cMecelt. CBOMCTBA YHMCTHIX BEUIECTB U cMeceld. MeTo bl

paznenenus cmeceil (puibTpoBaHue, OTCTaWBaHKE, BHITAPUBAHUE)

4 | Ou3nYecKue U XUMHUCCKHE SIBJICHUSI. duznyeckre u XuMUIecKknue sBiIeHus. CUMBOIBI XUMUICCKUX 1
ATOMBI. XUMHYECKHUE JIIEMEHTBI DIIEMEHTOB

5 |ATOMHO-MOJIEKYJIIpHAs Teopusl. 3aKOH  |ATOMHO-MOJIEKYJISIPHOE YUEHHE. 3aKOH MOCTOSIHCTBA COCTaBa. 1
[TOCTOSTHCTBA COCTABA BEILECTB KayecTBEHHBIN M KOJTMYECTBEHHBIN COCTAB BEIIECTBA

6 [Knaccuduxanus BemecTs. 3ammra [IpocThie U CIIOKHBIE BEIIECTBA 1
MpoekToB «MCTOpHST OTKPBITHS
DIIEMEHTA)

7/ (OTHOCHTENbHAS aTOMHAs U OTHOCHUTENIbHASI aTOMHAas Macca. OTHOCUTENbHAS MOJICKYJIsIpHAs 1
MOJIEKYJISIpHASI MAaCChl Macca. MaccoBas 10J1sl 3JIeMEHTa B COSMHEHUN

8 [Haxoxxnenune maccoBoil 10U MaccoBas 101 DJIEMEHTA B COEIMHEHUN 1
DIIEMEHTOB B COCIMHEHUU IO
XHMHYECKON opmyiie

9 [3akoH coxpaHEHHS MaCChl BEIIECTB. 3aKOH COXpaHEHUsI MAacChl BEIIECTB. 1
YpaBHEHNS] XUMUUECKUX PEAKLIMI
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10 (CocraBneHue ypaBHEHUI XUMUYECKUX  |YpaBHEHHUS XUMUYECKUX PEAKIUN 1
peakuum

11 [Tunbl XUMUYECKUX peaKIui Peakiny coeIMHEHNUs, Pa3I0KeHUs, 3aMEIICHHs] 1 OOMEHa 1

12 [[Ipaxtuyeckas padbora Ne 2 Ouuctka [TpaBuia Oe30macHOCTH IPHU paboTe B JIAOOPATOPHH. 1
BarpsI3HCHHON TOBApEHHOW COJIN OuncTKa BemecTB priibTpoBaHUEM, GUILTPAT

13 (CocraBneHue ypaBHeHU xuMudeckux  |[[loBropenue, 06001IeHIe U 3aKpeIyIeHUe 3HaHUU TT0 TeMe 1
peakuum

14 |KontpoasHas padota Ne 1 KOHTpOJIb 3HaHMI, yMEHUH, HABBIKOB 1
[lepBOHAYANIbHBIE XUMUUYECKUE TTOHATHSI
Tema 2. Kucinopoa. Bonopoa. Boga. PactBopsl 20 yacoB

15 [Kucnopon. ITonydenue kucaopoaa B Kucnopon. [lonydenue kucinopoja B 1adopaTopuu 1
ltabopaTopuun

16 [Xumudeckue cBOMCTBA KUCIOpOA BaxHenime XuMUYeCKHE CBOMCTBA KUCJI0POIa 1

17 [[Ipaxtudeckas padora Ne 3 [Momyyenune [Meton cOopa raza BEITECHEHUEM BO3yXa, TpoOa Ha KUCIOPO. 1
1 CBOMCTBA KHCJIOpPOJa Tierolel mydnHkoi. [IpaBuiia 6e3omacHoCcT pu paboTe B

itabopaTopuu

18 [BanenTtHocTbh. Omnpesenenue OrnpeeneHre BaIGHTHOCTH 10 CTPYKTYPHOU (popMyIie coeMHEHUS 1
BaJICHTHOCTH DJICMEHTA B OKCHJIE KaK 9UCIIO OJUHAPHBIX CBS3CH

19 CocraBaenue dhopmyn mo BajieHTHOCTH  [CocTaBiieHne (hOpMyJ OKCHIOB 1O BaJIGHTHOCTH 1

20 [Boznyx. 'openue BemniecTB Ha Bo3ayxe  |['opeHne, MEIJICHHOE OKUCIICHHE 1

21 [Bonopona. [Tonyduenue Bogopoa B Bonopox. [lonyuenue Bogopoaa B 1abopaTopuu 1
iltabopaTopuu

22 [Xumuueckue u pu3nveckue CBONCTBA (CpaBHEHHE CBOMCTB BOJOPOJIa U KUCIOPOAA 1
BOJOpOJIa

23 [[Ipumenenue Bogopona. [lonyuenue Baxueiimme 001acTH MPUMEHEHHS BOJIOPO/Ia U METOJIbI €r0 1
BOJIOPOJ1a B MPOMBIIIUICHHOCTH MOJIYYCHUS U3 TPUPOTHOTO CHIPHS

24 [Kucnotsel Kucnora, kuciopojacoaepxkamiie u 0eCKUCIOPOAHBIC KUCTOTHI, 1

MHINKATOPbI
25 [Conn CoJii Kak KJIacC HEOPraHUYECKUX BEIIESCTB 1
26 [Conn CoJIi Kak KJIaCC HEOPraHUYE€CKUX BEIIECTB 1
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27 |KuCIOTHBIE OKCHIBI KW CIIOTHBIN OKCHJT MU aHTHAPUT 1
28 Bona JlrcTrIITUpOBaHHAS BO/IA, IEPETOHKA 1
29 [PactBOpHBI. PacTBOpUMOCTH BEIIECTB B PacTBOp, paCTBOPUMOCTD, PACTBOPUMBIE, MATIOPACTBOPUMBIE U 1
BOJIC HEPACTBOPUMBIE BEIIECTBA, TAOINIIa PACTBOPUMOCTH, HACBHIIIIEHHBIN
HECHACBIIIEHHBIA PACTBOP
30 [Konuentpanus pactBopoB. MaccoBas KoHnienTpaiust pactBopoB. MaccoBasi 107151 paCTBOPEHHOT'O BELIECTBA 1
TOJIs1 PACTBOPEHHOTO BEIIECTBA
31 [[IpaxTtuueckas paboTa 4. Pa3BuTHE HABBIKOB I10 MMPUTOTOBIICHUIO pacTBOPOB. [IpaBuiia 1
[IpuroToBieHue pacTBOpa C 3aJaHHON 0€30MaCHOCTH TP padOTe B JIaOOpaTOpUU
MaCCOBOM JIOJIEH PACTBOPEHHOTO
BEICCTBA
32 [XuMuueckue CBOMCTBA BOJIBI. 3aluTa Peakiny akTHBHBIX METAJIJIOB M KX OKCHJIOB C BOJIOM 1
POCKTOB «JTa YANBUTEIHHAS BOTA»
33 |OcHOBaHUS [1{er0uM 1 HEPACTBOPHUMBIC B BOJIE OCHOBAHMSI 1
34 [KontposbHas padora Ne 2 Kucnopon, KoHTpOoIb 3HAHUI, YMEHUH, HABBIKOB 1
BOJOPOI, BOAA
Tema 3. OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COCIMHEHUI 16 yacoB
35 [Pabora Hax ommOkamu. OO0Ias CBOICTBA KUCIIOTHBIX U OCHOBHBIX OKCHJIOB M METOJIaX MX IMOJy4YCHUS 1
XapaKTEPUCTHUKA OKCHJIOB
36 [Peakrust HEHTpaTU3aIu Peakiyst HeMTpaIM3aluy KaK Mpolecca B3aUHMHOTO YHUUYTOKEHUS 1
KICIIOTHI U OCHOBAHMSI
37 |Peakuu oOMeHa B BOJIHBIX pacTBOpax  [XMMHYECKHE CBOMCTBA OCHOBHBIX M KUCJIOTHBIX OKCHJIOB. 1
38 [[Ipaxtuueckas padota 5. [lomydenue Kpucrammsaus BemecTsa u3 pactsopa. [IpaBuna 6e3omacHocTy mpu 1
METHOTO Kyrnopoca paboTe B J1abopaTopun
39 [Kucnotsl - 000011IEHIE 3HAHUIA. X MUYECKHUE CBOMCTBA U CTIOCOOBI MOJYYEHUST KUCIIOT 1
40 |[KucnoTsl - 00001IeHHEe 3HaHUM. 3aimuTa [XUMUYECKUEe CBOMCTBA U CIOCOOBI MOJYYEHUSI KUCIIOT 1

IIPOCKTOB «Kucnpie Ha BKYC»
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41 OcuoBaHus - 0000IIEHNE 3HAHUI X MHYECKHUE CBOMCTBA U CIIOCOOBI MOJYYSHHUSI OCHOBAHUM 1
42 (OcHoBanHus - 0000IICHIE 3HAHUN XMHUYeCKHe CBOWCTBA U CIIOCOOBI OJyYEHHsI OCHOBAaHU 1
43 (Conu - 0600IIeHNE 3HAHUN XuMu4ecKre CBOMCTBA M CTIOCOOBI MOJIYUYEHHUs COIeH 1
44 Conu - 0000111eHNE 3HAHUNI X UMHYECKHUE CBOMCTBA U CIIOCOOBI MOJTyUEeHUS COJIei 1
45 [['eHeTnyeckasi CBSI3b MEXIY B3auMOCBs3b MEXKTY PA3IMYHBIMU KJIACCAMU HEOPTaHUYECKUX 1
pa3IMYHBIMU KJIAaCCaMU BEIIECTB, BAYKHEHIITNE MMYTH B3aUMOMPEBPAILIEHUN BEIIECTB
HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB
46 [['eHeTHYECKas CBSI3b MEXKIY B3anMOCBS3b MEXTY Pa3TMIHBIMU KJIACCAMUA HEOPTaHUYECKUX 1
a3 TMYIHBIMU KJIaCCaMU BEIIECTB, BAYKHEHIITHE TTYTH B3aUMOTIPEBPAIICHNN BEIIECTB
HEOPTaHUYECKUX BEIICCTB a3JTUIHBIX KJIACCOB
47 |Pemenue 3aga4 mo teme "['enernueckas |PemieHue 3a1ad v ynpaxHeHUN 1
CBSI3b"
48 [[Ipaktuueckas padoTa 6. [DKCIIepUMEHTAIbHBIC HABBIKU T10 TPEBPAIIEHUIO BEIIECTB PA3HBIX 1
[DKCIIepUMEHTAIBHOE PEIICHHE 3a/1a4 TI0  [KJIAacCOB JApyT B Apyra. [IpaBuna 6e3onacHocTH ripu padoTe B
TeMe "OCHOBHBIE KJIACChI itabopaTopuu
HEOPraHUYECKUX COCTMHEHUMN"
49 |Pemenue 3amad o teme "['enernueckas |PemieHue 3aga4 u ynpaxknenui. [loBropenue, 06001enne u 1
CBSI3b" BAKPETUICHUE 3HAHUM 110 TEME
50 [Kontponbhas pabora Ne3 OcHOBHBIE KoHTpoIb 3HAHUH, YMEHUH, HABBIKOB 1
KJIACCHI BEIICCTB
Tema 4. Ilepuognueckuii 3akon [I.A. MenaeneeBa. CtpoeHue atoma. Xumn4eckasi cBi3b. CTpoeHHe BelleCTB B 16 yacos
TBEPAOM, KHJIKOM M Ta3000Pa3HOM COCTOSTHHSIX
51 |Ananu3 KoHTpOJIbHOU paboTel. ['pynmer  [CeMelicTBa SJIEMEHTOB CO CXOIHBIMU CBOMCTBAMHU — IIEJIOYHBIC 1
DIIEMEHTOB CO CXOJHBIMH CBOWCTBaAMHU METaJlIbl, TaJIOTeHbI, HHEPTHBIC Ta3bl
52 |AMdorepHOCTD ['upokcu, aMmpoTepHbIE OKCUABI U TUIPOKCUIBI, aM(DOTEPHOCTh 1
53 [[lepmonnueckuii 3aK0H U CTpyKTypa MepruoIuIeCcKOr CHCTEMbl XUMHUCCKHUX JICMEHTOB: MaJIble 1
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[epUOINUECKAsI CUCTEMA PJIEMEHTOB
J[.11. Menneneena

1 OOJIBIIINE MEPUOAbI, TPYIIIBI U MOATPYIIIHI

54

XapakTepuCcTHKa JIEMEHTa 10 €ro
nosioxkennto B [leproanueckoil cucreme

Hayunbiii mogsur Menaeneea. [Ipeackasanne CBOMCTB €lIe HE
OTKPBITBIX YJIEMEHTOB

55

XapakTepuCcTHKa JIEMEHTa 10 €ro
nosioxxenuto B [lepuoauueckoii cucreme

Hayunbiii monsur Menaeneea. [Ipeackasanne CBOMCTB €llIe HE
OTKPBITBIX SJIEMEHTOB

56

CTpoeHue atoma

AtomHoe sizipo. CoBpeMernHast hopmynupoBka [leproanaeckoro
BaKOHA

S7

[130TONEBI. PaimoakTMBHOCTH

S nepHbie peakiuu

58

CTpoeHHe 3JEKTPOHHBIX 000JI0UEK
ATOMOB

(DOpPMBI 3JIEKTPOHHBIX 00JIAKOB

59

CTpoeHHe 3JEKTPOHHBIX 000JI0UEK
ATOMOB

PacnipeneneHne 31eKTPOHOB B AJIEKTPOHHBIX CJIOSIX ATOMOB
XUMHYIECKUX 3JIEMEHTOB 1-3-T0O mepro0oB. XapaKTEepPUCTHKA
XUMHUYECKHUX 3J1eMeHTOB Ne 1-20 Ha OCHOBAHMHU HX MOJO0XKCHHUS B
[IEPUOANYECKON CUCTEME U CTPOCHUSI aTOMOB

60

(DJIEKTPOOTPULIATEIBHOCTb.
[loBTOpEHUE. ATOMHO-MONEKYISIpHAs
TEOpHsI

[leprionyeckoe N3MEHEHHUE CBOWCTB B MEPUOAAX U TJIABHBIX
[TOArPYIIIax

61

XMHUYECKas CBSA3b U DHEPTUS
MoOJieKyJIbl. [loBTOpeHue. Tumsl
XMMUYECKUX pPEaKIUn

X MHUYECKas CBSI3b, SHEPTUS XUMUYECKOU CBS3U

62

KoBaneHTHast CBSI3b. DJIEKTPOHHBIC
(hopmyiel Mosieky. [ToBropenue.
CocraBnenue (opMyJs 0 BAJICHTHOCTH

KoBaneHTHast CBsI3b. DIEKTPOHHBIE (POPMYIIBI MOJIEKYJT

63

[lonsipHast M HENOsIpHAS CBSI3b.
[ToBTOpenue. KoHiieHTpalus pacTBOPOB

HanpaBieHHOCTh U HACBIIIIEHHOCTh KOBaJICHTHOU CBsA3U. CBOMCTBA
KOBAJICHTHBIX COCIMHCHUM.

64

lonnas cBs3b. [loBTOpEeHME.
KrcnoTHbIE OKCHIBI

onnas cBs3b. KoopanHanmoHHOE YnCIIo

65

Metannnueckas cBsa3b. [loBTOpeHuUE.
Peakiiiu oOMeHa B BOJHBIX PacTBOpax

KaTtnoH-aToMBI, 0000IIECTBIICHHBIEC 3JICKTPOHBI
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66 [BajgeHTHOCTb U CTENEHb OKUCICHUS. onbi. KaTHOHBI 1 aHHOHBI 1
[ToBTOpeHue. AMdoTepHOCTD
67/ |CTpoeHue TBepIbIX BEIIECTB Kpucrammueckue u aMopdHbIe BeliecTBa. ATOMHBIE U 1
MOJIEKYJISIpHBIE KpUCTauibl. IOHHBIE KPUCTAJLIBI
68 |KontponbHas padota Ne 4 KoHTpOIb 3HAHUI, YMEHUH, HABBIKOB 1
[ [eproanyecknii 3aKOH U CTPOEHUE
aToMa
9 kJacc
Ne  [Tema ypoka IConep:xanue KounuyecrBo
4acoB
Tema 5. KosinmuecTBeHHbIE COOTHOLIEHHSI B XUMHUU 10 yacos
1 [loBTOpEHUE MPOUIEHHOTO B 8 Kjacce.  |[ATOMHO-MOJIEKYJISIPHAS. TEOPUS, IEPUOJUUECKUN 3aKOH U CBOKMCTBA 1
BoTHBII MHCTPYKTAXK [0 TEXHUKE BAKHEUIINX KJIAaCCOB HEOPTAHUYECKUX BEIIECTB.
0€3011acCHOCTH
2 MoJib - eqMHHIIA KOTUYECTBA BellecTBa  |[KOJIMYeCTBO BEUIECTBA, MOJIb — €AMHUIIA KOJIMYECTBA BEIIECTBA 1
3 Mousipaast macca MossipHasi Macca BEIIECTBA — 3TO Macca BEIIECTBA KOJIMYECTBOM OJIMH 1
MOJIb, BEIPO)KEHHAsI B TPaMMaxX U YUCJIEHHO paBHAasi OTHOCUTEILHOU
MOJIEKYJISIPHOM Macce
4 PacueThbl 0 ypaBHEHUSAM pEAKLIHA (OCHOBHOI1 3aKOH CTEXHOMETPHUH (OTHOIICHUE KOJIUYECTB 1
pearupyromrx BEMIECTB PABHO OTHOIIEHUIO COOTBETCTBYIOLIUX
KO2(h(DHUIIMEHTOB B ypaBHEHUU PEAKIIN)
3) PacueTsl MO ypaBHEHUSIM pPEAKLIUM - (OCHOBHOI 3aKOH CTEXHUOMETPUH (OTHOIIEHUE KOJINYECTB 1
peleHue 3a1a4y pearupyromux BEMIECTB PAaBHO OTHOIIEHUIO COOTBETCTBYIOITUX
KO2(()HUIIEHTOB B YpaBHEHUHU PEaKIUN)
6 3akoH ABoranpo. MonspHbIil 00beM 3akon ABoranpo. MonspHbIii 00BeM Ta3a 1
rasa
7 OTHOCHTEINbHAS TUNIOTHOCTH ra30B (OTHOCUTEbHAS TJIOTHOCTh Ia30B 1
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8 PacueThl 10 ypaBHEHHUSIM XUMHUECKMX  [PacueThl MO ypaBHEHUSIM XMMUYECKUX PEAKIU C yHaCTHEM T'a30B 1
peaxiuii ¢ yyacTueM ra3oB

0 Perienue 3aa4 pa3inyHbIX THUIIOB. Perenue 3aa4 Ha "U30BITOK-HETOCTATOK" U HA ONpeJIeTICHUE BhIX0OAa 1

IPOYKTa XMMUYECKON peakinu

10  |KontponbHas padoTta Nel mo Teme KoHTpOIb 3HAHUH, YMEHUH, HABBIKOB 1
KonnuecTBeHHBIE COOTHOIICHUS
Tema 6. Xummnuyeckas peakuus 17 yacoB

11  |PabGota Hag omMOKaMU. DAEKTPOJIUTHI U [IJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. DIEKTPOTUTHUECKAS TUCCOIHAITHS. 1
HEAJICKTPOJIUTHI. DIEKTPOJIUTHYECKAS Pa36op nemoBepcun OI'D
TCCOIalUs

12 lrcconmanus KUCJIOT, COJIEH U Jrcconmanust KUCJIOT, COJICH M OCHOBAHHH 1
OCHOBAaHUMU

13 (CuibHBIC H CITA0BIC DJICKTPOJIUTEL. CUIBHBIN 3JICKTPOJIHT, CIA0BIN IEKTPOJIUT, CTEIIEHb TUCCOIIUAIIN 1
CteneHpb qucconuanuu

14 |[KucnotHocTh cpenbl. BomopoaHsiii KucnotHocts cpenbl. Bogopoansiil nokasarens. M3mepenue 1
[OKa3aTesb KHCJIOTHOCTU CPEJIBI.

15 |Peakuuu MOHHOrO OOMEHA U yCIIOBUA UX |V CIOBHS MPOTEKAaHUS PEaKIMii 0OMEHa B pacTBOpax 1
IPOTEKAHUS

16  (CocTaBieHrne HOHHBIX YPaBHEHUI CocTaBieHrEe NOHHBIX YPABHEHUN PEAKIIUI 1
peakuuii

17  [[Ipaktuueckas padota 1. Pemenue TexHuka 6€30MaCHOCTH MPU BHIMOJHEHUHU IKCIIEPUMEHTATBHBIX padOT 1
HDKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
"JeKkTposuTHYEeCcKas quccoruanms’

18 [Cmaponus coneit [Tunbl coeil Mo OTHOUMIEHUIO K TUAPOIU3Y 1

19 (OkucneHue U BOCCTAaHOBJIEHUE OKHCIIEHHE, BOCCTAHOBJICHUE, OKHUCIIUTEIb, BOCCTAHOBUTEb, 1

OKVCJIMTCIIbHO-BOCCTAHOBUTCIIbHASA PCAKIIUA
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20 (CocrapiieHue ypaBHEHH CocTrapiieHre ypaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX 1
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii. DNEeKTPOHHBIN OanaHC
peaxiuii. DNEeKTPOHHBIN OanaHC

21 [DnexTpOXUMHYCCKHH psJT HApsHKCHUH [ albBaHUYECKUN AIIEMEHT, SJICKTPO/I, KaTod, aHO, 1
METAJIIOB DIIEKTPOXUMHUYECKUM sl HANPSHKEHUN METAIIIIOB

22 [DnexTponus (DTIEKTPOIN3 PACILIIABOB COJICH OECKUCIOPOIHBIX KUCIOT 1

23 [TennoBbie 3P HEKThH XUMUIECKIX TeroBoii 3¢ (eKT peakiuu, SK30TEPMUIECKHIE U YHAOTEPMUYECKUE 1
peaxuui peaxkiuy, TEPMOXUMUYECKOE YPABHEHHE PEAKIINU

24 |ICKOpOCTh XUMHUYECKUX peaKIuil CKOpPOCTh XMMHUYECKUX pEaKLni, (aKTOPbI, BIUSIOLIUE HA CKOPOCTh 1

peaKuuuy, KaTaau3aTop

25 [XuMuueckoe paBHOBECHE. Xnumuueckoe papHoBecue, npuHuun Jle-Illarense 1

26 |KontpomnpHas pabota Ne2 o teme KoHTposb 3HaHMI, YMEHU, HABBIKOB 1
XumMuueckas peakius
Tema 7. Xumus HeMeTaVIOB 25 yacoB

27 |Pabora Hag ommbkamu. O6mas O011ast XapaKTepUCTUKA HEMETAJIOB. XJIOp - paCIPOCTPaHEHHOCTD B 1
XapaKTEpUCTUKA HEMETAJIIOB. XJIOp npupojie, pU3nYecKue CBOWCTBA U MOJYyUYEHHUE B JIAOOPATOPHH

28 [Xumuueckue CBOWCTBA XJ0pa X MUYEeCKHUEe CBOICTBA XJI0pa 1

29 [[Ipumenenue xinopa. [lomydenue xmopa  [[Ipumenenne xmopa. [lonydyenne xopa B MPOMBIIIIICHHOCTH 1
B IPOMBIIIIEHHOCTH

30 [XnopoBomopon. ComsiHast KUCIOTa (CBOICTBa XJIOPOBOJIOPO/Ia U €r0 BOJHOTO PacTBOpa — COJISTHOM 1

KHCIIOTHI
31 |O6mias xapakTepucTUKa rajJoreHoB OO611as XapakTepUCTUKA AJIEMEHTOB TJIABHOM MOJATPYIIIbI 7 TPYIIIBI 1
32 [[IpaxTtuueckas paboTa 2. [DKCTIEpUMEHTAIBHBIC HABBIKH 110 OOPAIICHHUIO C COCTUHECHUSIMHU 1

9KCHCpI/IMCHTaJ'IBHOC pEUICHUE 3a1a4 110

reme "["ajiorensr"”

rasoreHoB. TexHuKa 6€30MaCHOCTH MPHU BHITIOJHEHUN

DKCIIEPUMEHTAIBHBIX Pa0OT
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33

O0111as1 XapaKTepUCTHKA XaIbKOTE€HOB.
Cepa

OO0111as1 XapaKTepuCcTUKa MOATrpyMIbl kKuciopoaa. Cepa Kak
XMMUYECKUH DJIIEMEHT U MPOCTOE BEIIECTBO

34

CepoBomopoa. Cynbhuast

CBOIICTBa CEpOBOIOPO/IA U €r0 COoJeh

35

CepHUCTBIN ra3

CGpHI/ICTHﬁ ra3, KNCJIOTHBIC JOXKIN

36

CepHbIil aHTUJIPUI U CepHAsi KUCIIOTa

KoHIeHTprpoBaHHasi, CepHasi KUCIO0Ta, KAYeCTBCHHAs PEaKIus Ha
CyJb(aT-uoH

37

[TpakTryeckas pabota 3.
(DKCIIEpUMEHTAIBHOE PEILICHHE 337a4 1O
reme "[loarpynmna kuciopozna'

SKCHepI/IMCHTaJIBHI)Ie HaBBIKH 110 06paHlCHI/II'O C COCOAMHCHUAMMU CCPHI,
KAYCCTBCHHAA PCAKINA HA CYHI)(i)aT-I/IOH. TexHuKa 6€30I1aCHOCTH IIpu
BBIIIOJTHCHUH SKCIICPHUMCHTAJIBHBIX pa60T

38

A30T U €10 CBOMCTBA

XMMUYEeCKUE 2JIEMEHTBI IJIaBHBIX MOATPYIIN NEPUOIUUECKON CUCTEMBI
xuMuueckux 3nemMenToB .M. Menaeneena: a3ot

39

AMMHAK M €r0 CBOMCTBA

AMMHAK U €r0 CBOMCTBA

40

Coa aMMOHMS, X CBOMCTBA

CoJIi aMMOHUA

41

[TpakTuueckas padota 4. [lonyuenue
AMMMAKa U U3y4EHUE €r0 CBOMCTB

(DKCIIEpUMEHTAIbHBIE HABBIKY M0 MOJYYCHUIO0 aMMHUAaKa U U3YYEHUIO
ero cBOMCTB. TexHHKa 6€30MaCHOCTH MPHU BHITIOJIHEHUN
HDKCIIEPUMEHTAIBHBIX pabOT

42

A30THAsT KUCJIOTA

X MTMUUECKHE CBOMCTBA A30THOU KUCJIOTHI

43

Docdop u ero coeAMHEHUS

Coenunenust pocdopa: okcua dpocdopa (V). OprodhochopHnas
KHCJIOTa U €€ COJIN

44

DochopHas KHCIoTa

XuMuueckne cBoicTBa GocPOpHOIl KUCTOTHI

45

Yriiepo kak XMMUYECKH JIEMEHT U
[TPOCTOE BEIIECTBO. AJTOTPOIHUS

YTiepos kKak XMMHUYECKUH 3JIEMEHT U MTPOCTOE BEUIECTBO.
AJioTponus

46

X UMUYECKHEe CBOMCTBA yTiIepo/ia

X MMUYECKre CBOMCTBA yTiIepo/ia
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47 |YrapHbIi U YTJIEKUCTIBIN Ta3bl BaxHelme cBOWCTBA YIJIEKUCIIOTO ras3a, ero (pu3noaoruueckoe 1
[TCHCTBUE
48 [[Ipaktuueckas padota 5. [lomydenne (DKCIIEpUMEHTAIbHBIE HABBIKH MO MOJIYYECHHUIO YTIEKUCIIOro ra3a u 1
YTJIEKUCIIOTO T'a3a U U3yYEeHHE €T0 M3YUYEHUIO €TI0 CBOMCTB, yMETh OTJIMYATh YTJEKUCIIBIM ra3 OT BO3AyXa.
CBOMVCTB. Texanka 6€30MaCHOCTH MPHU BHITIOTHEHUHN YKCIIEPUMEHTATBHBIX paboT
49 |VroapHas KUCI0Ta U KapOOHATHI. YTonbHas KUCIIOTa, KapOOHATHI, CTUpAJIbHAS U MTUThEBas Coja 1
Bamura npoekToB «Hemeramibl B
HaIeH KU3HN
50 [KpeMHHIA B €T0 COCTMHEHUS. KBap1i, kpeMHUEBasi KUCI0Ta, CUIIMKATHI, CTEKJIO 1
51 [KontponbHas padota Ne3 o Teme KoHTpOoIb 3HAHUI, YMEHUHN, HABBIKOB 1
HemeTamsr
Tema 8. XuMusa MeTajioB 8 yacos
52 (0O0uue CBOMCTBA AJIEMEHTOB-METAUIOB.  [MeTalibl, MeTaIndecKasi CBsI3b, 00IHe (U3NISCKUE U XUMUICCKHE 1
[IpocThie BemiecTBa - METAILIbI CBOMCTBaA
53 [[Tomyuyenue metamioB. [Ipumenenue MeTtauryprusi, METOABI MOJYYEHHUS] METAILIOB 1
METAJUIOB B TEXHHUKE
54 [[IlemouHble METAILIbI OO6111ast XapaKTePUCTUKA PJIEMEHTOB TJIABHOW MOATPYIIIIBI 1 TPYIITIBL. 1
X MU YEeCKHE CBOMCTBA IIEJIOYHBIX METAJLIIOB
55 [Kanpmuit X MMUYECKHE CBOMCTBA KaJIbLIMs, HAX0XKICHUE B PUPOJIEC 1
56 |AmroMuHMI X MMUYECKHE CBOMCTBA aJIFOMUHMS, TTOJYYCHUE U HAXO0XK/ICHUE B 1
pupoJie
57 PKenezo XMMHUYEeCKHe CBOMCTBA JKeJe3a, HaXO0XKIEHUE B IPUPOJIE 1
58 [amura nmpoekToB «Pob METaII0B B O000IIEHNE U CHCTEMATH3AIUS 3HAHMI 1
ICKYCCTBE»
59 [Kontponbhas padota Ned o Teme KoHTpob 3HaHUH, YMEHUHN, HABBIKOB 1

IMeTaiibl
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Tema 9. O6001eHNe cBeeHUI 00 3JIeMEeHTaX U HEOPraHMYeCKMX BelecTBax

2 yaca

60 [PaGota Ham ommOKamu. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB 3JIEMEHTOB M IIPOCTHIX BEIIECTB 1
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
DIIEMEHTOB U MPOCTHIX BEIIECTB

61 [BakoHOMEpPHOCTHU M3MEHEHUS CBOICTB 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB COEJUHEHUH 3JIEMEHTOB 1
COCAMHEHNN 2JIEMEHTOB

Tema 10. OcHOBBI OPraHHYECKOl XMMHUH 4uaca

62 |Knaccuduxamus u ctpoeHue Teopust cTpoeHHs OpraHUYECKHUX BEIIECTB, KiacCUpUKALIU 1
OpraHUYECKUX BEIECTB OpTraHMYECKUX BEIIECTB, H30MEPHs, TOMOJIOTUIECKUH P

63 [YrmeBomoponsl. Ilpupoansie ncrounnku |[IpenenpHbIe yraeBoaopoabl (ankansl). Hed s, meperonka Hedrw, 1
YTJIEBOJOPOJIOB KpEKUHT He(TH, TPUPOIHBINA ra3, KAMEHHBIN YTOJb

64 [Kucmopojconepkamme OpraHnIeCcKue COupThl, STUIIOBBIN CIUPT (3TAHOJ), TJIULIEPUH; YTIIEBObI, TITIOK03a, 1
BELIECTBA caxaposa, Kpaxmall, [eJITI0JI03a; KapOOHOBBIE KHCIIOTHI, YKCYCHast

KHCJIOTa, CTEAPUHOBAS KHCIIOTA
65 [[loHsTHE O OMOXUMUU DKupbl, aMUHOKHCIIOTHI, OCTIKH 1

HToro 65 yacos + 3 yaca pe3zepBa
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