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lloacnumenvhas 3anucka

PabGoyas mnporpamma no XumMuM A8 OOyyaroUMXCs C  3aJEpiKKOU
ncuxuyeckoro passutus (manee — 3IIP) Ha ypoBHE OCHOBHOIO OOIIErO
oOpa3oBaHus MOATOTOBIEHa Ha oOcHOBe denepanbHOro rocyaapcTBEHHOTO
0o0pa30BaTeNbHOIO  CTaHAAapTa OCHOBHOro obmero oOpasoBanus (IIpuka3s
Munnpocsenienusi Poccun ot 31.05.2021 . Ne 287) (manee — D®I'OC OOO),
®denepanbHON aanTUPOBAaHHONW 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus uid OOy4alOUIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbS
(ITpuka3z Munnpocsemenus: Poccun ot 24 Hos0pst 2022 . Ne 1025), @enepanbHoit
paboueil mporpaMMbl OCHOBHOTO 00I1ero oOpa3oBaHHs MO Y4eOHOMY IMpeIMETy
«Xumus», PenepabHON MPOrpaMMbl BOCIIMTAHUSA, C YYETOM PaCIpPEAEICHHBIX 110
KJlaccaM MpOBEpsiEeMbIX TpeOOBaHWI K pe3yapraram ocBoeHUs DenepanbHOR
aJanTUPOBAaHHON 00pa30BaTEIHLHOM MpOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
Uil OOy4aroluxcsi C  3aJ€pKKOM TMCHUXUYECKOTO pa3BUTUS U DIIEMEHTOB
COZepKaHUsI, IMPEJCTABICHHBIX B YHUBEPCAJIBHOM KOAU(UKATOpPE IO XHUMUH,
Konuenuuu mnpenonaBanus y4eOHOTro mpeamera «XHMHsS» B 00pa30BaTeNIbHBIX
opranuzanusx PO, peanusyronmx ocHOBHbIE 00111€00pa30BaTeNIbHbIE IPOTPAMMBbI.

VYueOHblii mnpeamer «XuMHUS»  BXOOUT B  HIPEIMETHYIO  00JacTh
«EcrecTBEHHOHay4YHbIE  IIPEAMETB». B cucTeMe  €CTECTBEHHOHAYYHOIO
oOpa30BaHMs XMMHUS KaK Y4eOHbII MpeAMET 3aHUMAaeT Ba)KHOE MECTO B MO3HAHUU
3aKOHOB NPUPOAbI, (POPMUPOBAHMH HAYYHON KAPTUHBI MHUPA, CO3JaHUH OCHOBBI
XUMUYECKUX 3HAHUWA, HEOOXOAUMBIX JUIsl TOBCEIHEBHOW JKW3HHM, HAaBBIKOB
3I0pOBOTO0 M 0O€30MacCHOro JUIsl YeJlOBeKa M OKpY)Kawllel ero cpeabl oOpasza
YKU3HH, & TAK)KE B BOCIIUTAHUU SKOJIOTUYECKOMN KYJIbTYPBHI.

VYcnemHocTh M3y4eHUsT XHMMHHM CBSI3aHAa C  OBJAJACHUEM XUMHUYECKUM
A3BIKOM, COOJIIOJIEHMEM TMpaBWy Oe30MacHOM pabOThl TpPHU  BHINOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XUMHUHU C
JPYTUMU IIPEIMETAMHU IIKOJIBHOTO Kypca.

[Iporpamma BKJtOUaeT B ceOsi OCHOBBI HEOPTaHMYECKOW W OpPraHUYECKOM
xumuu. ['aBHOW wzaeel MporpaMMbl SBISIETCS CO3/laHME 0a30BOr0 KOMILIEKCa
OTIOPHBIX 3HAHUH M0 XUMHH, BBIPAXKEHHBIX B (JOpME, COOTBETCTBYIOIIECH BO3pacTy
OOy4YaroIIMXCs U UX 0COOBIM 00pa30BaTEIBHBIM MTOTPEOHOCTSIM.

B coxmepxaHuum JAHHOTO Kypca MPEICTaBIECHbl OCHOBOIOJATAIOIINE
XUMUYECKHE TEOPETUUECKUE 3HAHMSI, BKIIOUAIOIINE U3yYeHHE COCTaBa U CTPOEHUS
BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTpPOEHUS, NMPOTHO3UPOBAHHE CBOMCTB
BEILIECTB, UCCIICIOBAHUE 3aKOHOMEPHOCTEH XMMHUUYECKHUX NPEBPALLCHUN U ITyTEU
YIOPABJICHUS UMH B LEJISIX MTOJYYEHHUS! BEUIECTB U MaTEPHUAJIOB.

TeopeTnyeckylo OCHOBY H3y4Y€HHS HEOPTraHWYECKOM XWUMHUU COCTABIISET
aTOMHO-MOJIEKyJIsipHOe yueHue, llepuommueckunn 3axkon J[.MI. MenzgeneeBa c¢
KPaTKMMHM CBEIECHHUAMH O CTPOCHHHM aToMa, BUJAX XHUMHYECKOW CBSI3H,
3aKOHOMEPHOCTSX NMPOTEKAHUS XUMUYECKUX PEAKIU.

B wu3yueHum Kypca 3HauMTeNbHas pPOJb OTBOJUTCA XUMHUYECKOMY
HKCIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U JAaOOPATOPHBIX paboT, OMUCAHHIO
pE3yNbTATOB YYEHUYECKOTO JKCIEPUMEHTA, COOJIIOJEHUI0O HOPM M MpPaBHI
Oe3omacHoi paboThl B XUMUUYECKOH J1a00paTOpHH.



Peanuzamust gaHHOM mporpaMMbl B Tpolecce OOydeHHUs MO3BOJIUT
oOyuarorumcst ¢ 3IIP ycBouTh KIlOUEBbIE XMMUYECKHE KOMIIETEHIIUU U TIOHSTh
pOJIb ¥ 3HAYEHHE XUMHU CPEIH IPYTUX HAYK O MPUPOJIE.

N3yuyenune xumMmuu cnocoOCTBYET POPMUPOBAHUIO Y O0YUAIOIIHUXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHUIO OOIIEHAyYHBIX METO/AOB (HaOIIOACHUE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHNUE), OCBOCHUIO MTPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHUN, OCHOBAaHHOTO Ha MEXIPEAMETHBIX CBS34X C npeaMeramu « OKpyKaromun
mup», «®Pusuka», «buonorus», «l'eorpadpus», «Marematuka» u GopMupyer
KOMIETCHIIMM, HEOOXOMuMBbIe [JIsl TPOAODKEHHsS 00pa3oBaHusi B 00JacTu
€CTECTBEHHBIX HayK.

N3ydenne xuMHuM CHOCOOCTBYeT pa3Butuio y oOydaromuxcs ¢ 3I1P
IPOCTPAHCTBEHHOTO BOOOpaXeHUs, (PYHKIIMOHAJIBHOM TI'PaMOTHOCTH, YMEHHS
BOCIIPUHUMATh U KPUTUYECKH AaHAJIU3MPOBAaTh MH(DOpPMAIUIO, MPEACTABICHHYIO B
pasnuyHbIX (popmax. 3HAUMMOCTh TpeaAMeTa JJsi Pa3BUTHS  KUIHECHHOU
KoMIleTeHIIMK  oOyuaromuxcst ¢ 3[IP  3aknrouaeTrcs B yCBOGHHH OCHOBBI
XUMUYECKUX 3HAHWUW, HEOOXOJMMBIX JJIsi TIOBCEJHEBHON JKM3HU; HAaBBIKOB
3I0pOBOro M 0O€30macHOro JJii 4YeJOoBeKa M OKpyKawlled ero cpenbl oOpaza
XKU3HU; (POPMUPOBAHUU HKOJIOTHUYECKOM KYIbTYPHI.

[IporpamMma oTpaxaer coaepkaHue 0Oy4eHHUs MPEAMETY « XUMUS» C YUETOM
0co0bIX 00pa3zoBaTeNbHbIX MOTpeOHOCTE oOywatromuxcs ¢ 3I[IP. Osnanenue
y4€OHBIM MPEIMETOM «XHUMHS» MPEACTABIAECT OMNPEIEICHHYIO TPYIHOCTh MJIs
oOyuaromuxcst ¢ 3[IP. D10 cBS3aHO C OCOOCHHOCTSMHM MBICIUTEIbHON
NEeATEIbHOCTH, NEPUOJUYECKUMU KOJIEOaHUSIMH BHHMAaHHUS, MajbiM O0BEMOM
naMaTH, HEJOCTaTOYHOCThIO  OOIIero  3amaca  3HaHWM,  MOHUYKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHSL.

JIist ipeo1oyieHnsl TPYJHOCTEN B M3YYEHHH y4eOHOTO MpeaMeTa «XUMHUSD)
HeoOxoaMMa ajantanus o0beMa U XapakTepa ydeOHOro Marepuana K
M03HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOyYarolIMXCs, Y4YeT HX
OCOOCHHOCTEW PpAa3BUTHS: HCIOJIb30BAHUE AJNTOPUTMOB, BHYTPUIIPEAMETHBIX MU
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

[Ipy wu3ydeHMM XUMHHM HEOOXOJUMO OCYIIECTBIISATh B3aUMOJEHCTBHE Ha
ITOJIMCEHCOPHOU OCHOBE.

Teopernueckuii  Marepuan  pPEKOMEHAYETCS  M3ydaTb B IpoLEcCe
MPAKTUYECKON JIESTeNIbHOCTU. BO3MOXHO BBIJIEJIEHUE OTIEIbHBIX YPOKOB Ha
pelieHne 3aa4 B CBSI3M CO CJIOKHOCTBIO aHalu3a TekcTa oOydarommmucs ¢ 311P.
Opranvueckoe €IUHCTBO TNPAKTUYECKOM M  MBICIUTENBHOU  JIE€ATEIbHOCTH
oOy4JaromMxcss Ha ypoKax XHUMHUU CIOCOOCTBYET MHPOYHOMY U OCO3HAHHOMY
YCBOGHUIO Oa3MCHBIX XUMHUYECKMX 3HAaHUW M yMeHuil. Ocoboe BHUMaHUE TpHU
U3YYEHUU XUMHUU YACISIETCS M3YUYEHUIO «CKBO3HBIX» MOHATHI U (OPMUPOBAHUIO
HaBbIKa CTPYKTYPHUPOBAHUS MaTepuUala.

Jist oOy4qaroruxest ¢ 3I1P, Tak ke, kKak U JjIsi HOPMAaTHBHO Pa3BUBAIOIITUXCS
CBEPCTHHUKOB, OCBaMBaIOLIMX OCHOBHYIO  00pa3oBaTEeNIbHYI0  IPOrpaMmy,
JOMHUHHUPYIOIIEeE 3HaUeHHE MPUOOPETAIOT TaKUe LEH, KaK:



dbopMupOBaHUE HHTEIJIEKTyaJIbHO Pa3BUTOM JTUYHOCTH, TOTOBOHM K
COTPYIHHYECTBY,  CAMOCTOSITEIbHOMY  MPHUHSTHIO  PELIEHUH,  CHOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

HaPABIEHHOCTh OOYYEHHUSI HA CHCTEMAaTHYE€CKOE MPUOOIIECHUE YHaIIuXCs K
CaMOCTOATENIbHON MO3HABATEIBLHOM JESITEIbHOCTH, HAyYHBIM U MPAKTUYECKUM
METOJIaM IMO3HaHUsI, (POPMUPYIOIIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

obecrieueHue yCIOBUN, CIIOCOOCTBYIONTUX MPUOOPETEHUIO OO0YYaIOIUMUCS
OTbITa Pa3HOOOpPa3HOW NEATEIBHOCTH, TMO3HAHHUA U CAMOIMO3HAHMS, KIIOYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHLIMI), MMEIOIIMX YHHUBEPCAJIIBHOE 3HAUCHUE IS
Pa3JIMYHBIX BUJOB JAEATEIBHOCTH;

(dopMupoBaHUE YMEHUU OOBSCHATH W OLICHUBATH SIBJICHUS OKPYXAIOLIErO
MHpa Ha OCHOBAHUM 3HAHUH U OMbITA, MOTYUYCHHBIX MTPU U3YUCHUU XUMUU,

dopMupoBanue y  OOy4aromUXCsi  T'YMAHUCTUYECKUX  OTHOIICHUIA,
MOHUMaHUSl 1EHHOCTH XUMUYECKUX 3HAHUW JUIsi BBIPAOOTKH SKOJIOTHYECKHU
1enecoo0pa3Horo MOBENEHUsT B ObITY U TPYJOBOM JEATEIBHOCTH B IENAX
COXPAHEHMSI CBOETO 310POBBS U OKPYKAKOLIEH IPUPOTHON CPELBI;

pa3BUTHE MOTHUBALIMM K OOYYEHMIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHMS OOILEYENIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduisi U HANPABICHHOCTH JaJbHEHIIIETO
oOy4JeHMUsI.

Kypc HampaBieH Ha pelleHHE CIEAYIONMX 3a1a4y, O0eCHeYrBaIOIINX
peanu3anulo JUYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEIbHOCTHOTO MOJIXOJ0B K
oOyuenunto xumuH oOywaromuxcsi ¢ 3P Ha ypoBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs:

(dopMHpOBaHKE NIEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BEILIECTBAX, HUX MPEBpPAlICHUAX W MPAKTUYECKOM IPUMEHEHUU; OBJIAJCHUE
MOHSATUMHBIM anaparoM U CUMBOJIMYECKUM SI3bIKOM XUMUHU;

OCO3HaHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMMHYECKOW HAyKH Kak
o01acT  COBPEMEHHOTO  €CTECTBO3HAHMS,  XHUMHYECKHUX  IPEBpAIICHHIM
HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBIICHUH KUBOW U
HEXHUBOU MPUPOJIBI; YITTyOJICHHE MPEACTaBICHUN O MaTEpUAIbHOM €IMHCTBE MUPA;

OBJIaZICHME OCHOBAaMU  XHUMHYECKOM  TIpPaMOTHOCTH:  CHOCOOHOCTBIO
aHAJIN3UPOBAaTh U OOBEKTHBHO OLICHWBATH XU3HEHHBIC CUTYallMH, CBSI3aHHBIE C
XUMUEH, HaBbIKaMU O€30MacCHOr0 OOpalleHHs] C BEIIECTBAMH, MCIOJIb3YyEMbIMU B
MOBCEAHEBHOMN JKU3HU; YMEHHUEM AaHAJIM3UPOBATh M IUIAHUPOBATH JKOJIOTMYECKU
0e30MmacHOe MOBEJEHUE B LESIX COXPAHEHUS 3/I0POBbs U OKPYKAIOIIEH Cpeabl;

dbopMUpOBaHME  YMEHUW  yCTAaHABIMBATh CBA3M  MEXIYy  peabHO
HaOIIOMaeMbIMU XUMHUUYECKUMH SBJICHUSMU U TPOIECCaMU, MPOUCXOAIIIMUA B
MUKPOMUPE, OOBSICHATh MPUYMHBI MHOTOOOpaswsi BEIIECTB, 3aBUCUMOCTh WX
CBOMCTB OT COCTaBa U CTPOEHUS, a TAKKE 3aBUCUMOCTb IPUMEHEHUS BEIIECTB OT
UX CBOMCTB;

NpUOOpPETEHUE OMbITa HWCHOIB30BAaHUS PA3IMYHBIX METOJOB HM3yYEHUS
BEIECTB, HAOMIONCHUSI 3a WX MPEBPANICHUSMU MPU TMPOBEACHUH HECIONKHBIX



XUMUYECKHUX IKCIIEPUMEHTOB C UCIOJb30BAHUEM JIA0OPATOPHOTO OOOPYIOBAHUS U
pUOOpPOB;

dbopMUpoBaHUE MPEACTABICHUN O 3HAYCHUN XUMUYECKON HAYKH U pEUICHUU
COBPEMEHHBIX JKOJOTHYECKHX IMpoOieM, B TOM 4YHUCJIE B IMPEAOTBpAIICHUH
TEXHOTEHHBIX U IKOJIOTUYECKHUX KaTacTpod.

Bunsl nesrensHoctu oOyuaromuxcs ¢ 3I[IP, oOycnoBieHHble 0COOBIMU
o0pa3oBaTeIbHBIMU MOTPEOHOCTIMU M 00ECIICUMBAIOIIUE OCMBICICHHOE OCBOCHHE
coJiep KaHu 00Pa30BaHUS 110 PEIMETY « XHUMUSD)

Conepxanue BUIIOB AesTenbHOCTH oOy4daronuxcs ¢ 3IIP Ha ypokax xumuun
OTpeNeNsieTCs WX O0COO0BIMU 00pa3oBaTeldbHBIMU MOTpeOHOCTAMU. [loMuMO
mupoko ucnoybdyemblx B @OIl OO0 ob6mux ms Bcex OO0ydYaromMXCs BHIIOB
JIEATEIIbHOCTH CJIEAYET YCUJIIUTh BUJbI ACSATEILHOCTH, CrieU(UUHbBIC JJIsl TaHHOU
KaTeropuu  oOydaromuxcsi, Juisi 00eCHeYeHUss OCMBICICHHOTO  OCBOCHUS
coliepkaHusi o0Opa3oBaHMsI MO TMPEAMETY: YCUJICHUE MPEIMETHO-TIPAKTUYECKON
JEATEIIBHOCTH C AaKTUBHU3allUE€W CEHCOPHBIX CHCTEM; YEpPEJOBAHHE BHUJIOB
JEATEIIbHOCTH, 33JCHCTBYIOIIMX PA3JIUYHBIE CEHCOPHBIE CHCTEMBI; OCBOCHHUE
Marepuaia ¢ OMOpPOM Ha aJIrOPUTM; «IIOIIArOBOCTh» B HW3YYCHUH MaTepuana;
WCITIOJIb30BAHUE JIOTIOJIHUTEIIbHON BU3YaJlbHOW OMOpPHI (IUIaHbI, 0OpPAa3Ibl, CXEMBbI,
mabJIoHbI, onopHble Tabmuibl). s pa3Butus y oOyuaromuxcs ¢ 3[IP ymenus
Jenatb  BBIBOJBI, (OPMUpOBaHUST TPAMOTHOTO PEUYEBOIO  BBICKA3bIBAHUS
HEO0OXO0IMMO MCIOJIB30BaTh OMOPHBIEC clioBa U kiuiie. Oco0oe BHUMAHUE CIIETyeT
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHUIO MaTepHasa: COCTABJICHUE PUCYHOUYHBIX U
BepOaJbHBIX CXEM, COCTaBJIEHHE TaOJMIl, COCTaBJICHUE KiIacCU(PUKaUU ¢
0003HAYEHHBIMU  OCHOBAHUSIMU JUIsI  KJIacCU(UKAIMU W  HAMOJHEHHE UX
npuMepamMu U Jip.

B cootBerctBUM ¢ ®DenepaibHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO o00Imero oOpa3oBaHusl YYEOHBIH TpeaMeT «XUMUs»
BXOJIUT B MPEIMETHYIO0 00y1acTh «EcTecTBEeHHOHAyUYHBIE TPEIMETh» U SIBISETCS
00s13aTENBHBIM TSI U3yUCHUS.

VY4eOHbIM IJIAHOM Ha €€ h3y4yeHue OTBe/eHO 136 yuyeOHbIX YacoB — 10 2 4 B
HeJento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Cooepoicanue 0byuenus
8 kiacc

IlepBoHayajibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumuu. *Ponbs xumuu B Ku3HU 4esioBeka.* Tema u BemecTsa.
dusnyecKkue CBOMCTBA BEIECTB. ATrperaTHOE COCTOSIHME BEHIECTB. *XuMHs B
cuctreme Hayk.* Yucrtele BemiectBa M cMmecu. CrocoObl pa3jelieHus CMeceH.
[IpaBuna Oe3zomacHOro oOOpallleHMss C  BEIIECTBAMH W JAOOPATOPHBIM
obopynoBanueM. *IloHsiTHe 0 MeTOaX MO3HAHUS B XUMUU. *

ATOMBI U MOJIEKYJIbl. XHMHUYECKHE DJIEMEHThl. 3HAKU (CHUMBOJIbI)
XUMHUUYECKUX 3JieMeHTOB. OTHOcHUTENbHAasi aToMHasi macca. [IpocTeie U CIOKHbBIE
BeIlIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudaeckass (opmyna. BameHTHOCTP aTOMOB XWMHYECKHX DJIEMEHTOB.
*3aK0H MOCTOSTHCTBA cOCTaBa BemiecTB.* OTHOCHTENTbHAS MOJEKYJSIpHAs Macca.
MaccoBast 10Ji1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUHU.



@u3n4ecKne U XUMUYECKUE SBICHMs. Xumuyeckas peakuus. [Ipusnakum
XUMUYECKUX pPEaKUHil. YpaBHEHHUS XUMHUYECKUX PEAKIHU. 3aKOH COXpPaHEHUS
Macchl  BemiecTB. Kiaccudukanus  XMMHYECKMX — peakuuMil  (CoequHEeHwus,
pa3JIoKEHUs, 3aMEIICHHS, OOMEHA).

XUMUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW IIOCYAOW, C
npaBwiaMd paboThl B Jjaboparopuud U MpuEMaMH OOpalieHus ¢ J1abopaTOpHBIM
0o0Opy/lOBaHWEM; HW3Y4Y€HHE U ONUCaHhe (PUINYECKUX CBOMCTB 00pa3lioB
HEOPTaHWYECKUX BEIIECTB; HaOmojeHne (U3N4ecKux (TUIaBJICHHWE BOCKA, TasHHUE
JbJa, pAaCTUPAHHUE caxapa B CTYNKE, KUTIEHWE U KOHJEHCAIIUS BO/bl) U XUMUYECKUX
(ropeHue cBeuM, MNPOKAIMBAHHE MEIHON MPOBOJIOKH, B3aHMMOJIEHCTBHE Mella C
KHUCJIOTON) SIBJICHWH, HAOIOJICHHE W OMTMCAHKE MMPU3HAKOB MTPOTEKAHNUS XUMHUYIECKIX
peakimii (pa3joKeHUE caxapa, B3aUMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM
Oapus, paznoxenue ruapokcuna menu (II) mpu HarpeBaHum, B3aUMOJEHCTBHE
xene3a ¢ pactBopoM conu menu (I1));u3yuenue crmocoOoB pasneneHus: cMmecen (¢
MTOMOIIIBIO MarHura, buIbTpOBaHUE, BBHITIAPUBAHUE, JTUCTUJLIALINS,
xpomatorpadusi), TpPOBEJECHHUE OYUCTKMA T[IOBApPEHHON COJIM; HAONIOJIEHUE |
OMHCAHUE PE3YJIBTATOB IPOBEICHUS ONbITA, UIUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUS
MAacCChI; CO3/JaHIE MOJIEIIEH MOJIEKYJI (IIapOCTEP>KHEBBIX ).

Baxuenue npeacTraBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucimopoa — 3I€eMEHT U IpocToe
BelecTBO. Haxoxjenue kuciopoaa B Mpuponae, (U3MUECKUe M XHUMHYECKHUE
cBoMcTBa. Peakiinn ropeHust MpOCThIX U CIOKHBIX BelecTB. CrocoObl MOTyYeHUs
KHCIIOpoJa B JlabopaTopud *U mpombllUIeHHOCTH.* [lpuMeHeHue kuciopona.
[Tonsarue 00 okcuaax. KpyroBopot kuciopojaa B npupoje. *O30H — aaioTpornHas
Mo U (DUKALIUS KACITIOPO/Ia.

TernoBoit 3Q(PeKT XUMHUECKOW peaklMH, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3]lyXa, YCHJICHHE MMAPHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO Cos.*

Bomopon — snmeMeHT M mpocTtoe BemiecTBo. HaxoxzaeHue Boaopona B
npupoze, GU3nYecKue U XMMUYECKHME CBOMCTBA (HAa MpUMEpPE B3aUMOJICHCTBUS C
HEMETaJUIaMH W OKCHJaMH METajuIOB), NMPUMEHEHHE, *CrnocoObl moaydeHus.™*
[ToHsITHE O KUCTIOTAX U COJMISX.

KomuuectBo BemiectBa. Mok, Monsipuas Macca.  3akoH  ABOrajapo.
MousipHblii 006EM razoB. Pacdersl mo xumudeckoit gopmyse. Pacuersl maccoBoi
JIOJTM XMMHUYECKOTO 3JIEMEHTa B COCIUHEHHH, KOJMYECTBA BEUIECTBA, MOJISIPHOU
MAaccChl, MOJISIPHOTO 00beMa Ta30B. PacuéThl 0 XMMUYECKUM YPaBHEHUSIM.

*®duznyeckue cBorcTBa Bojabl.* Boma. Ee coctaB, CTpOo€HHE W MOJICKYJIBI.
*Boma kak pactBoputenb.®* PacTtBopel. *IloHsiTHE O HACBHIIIEHHBIX W
HEHACBHIIIEHHBIX pacTBOpax. [loHATHE pacTBOPUMOCTH BelIecTB B Boje.* Pacuer
MacCOBOM JIOJIM BEIlleCTBA B pacTBOpe (MpOLEHTHAs KOHIEHTpamus). MaccoBas
JIOJIS BEIIECTBA B pacTBope. *XuMHUUYeCKre CBOMCTBA BOJIBI (pa3sioKEHUE, PEaKIIun
C HaTpueMm, OKCHJIOM Kanblusi, okcuaoMm cepol (IV) peaknuum ¢ Meramnamu,
KHCIIOTHBIMH W OCHOBHBIMH OKcuaamHu). [Toustue 06 ocHoBanusax. Poib pacTBOpoB
B MPUPOJIC W B KXU3HH 4YesoBeka. KpyroBopoT Boawl B mpupoje.* 3arps3HeHHe
NpUpPOIHBIX BoA. OXpaHa U OUYMCTKA TPUPOJIHBIX BOJI.



Baxneiimme kmaccel HeopraHwdeckux coeauHeHuil. Kiaccudukanus
HEOPraHWYECKUX coeluHeHuid. OKCHABL: cOCTaB, Kiaccudukanus (KHCIOTHBIE,
OCHOBHBIE, *am(oTepHble, HEeCOIeo0pa3ylolIie - Ha MPUMEpPEe OKCUIA Yriepoja
(I u oxcuma azota (l)), HoMenknatypa.* *[lonyyeHne™ U XUMHUYECKHE CBOMCTBA
OKCUJIOB (B3aMMOJICUCTBHE C BOJOHM, KHUCJIOTaMHu, Inenodyamu). OcCHOBaHUS.
Knaccudukanus  ocHoBaHMM: IIENMOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenkiatypa ocHoBanui. Duznyeckrne M XMMHUYECKHUE CBOWCTBA OCHOBaHWU
(B3aMMOJEICTBHE C OKCHJAMHU HEMETAIUIOB, KUcIOoTaMu, cosisimu). *[lomydenue
OCHOBaHH. *

Kucnoter: cocraB, kiaccuukanus, HOMEHKIAaTypa, ¢QU3NYECKUE U
XUMHUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C METa/lIaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBAHUSMH, COJSIMU, HA MPUMEPE COJITHOM W CEpHOM KHUCIOT), *CrocoObl
nonyuenus.* Psg  aktuBHoct MetayuioB H.H. bekeroBa. Conm (cpemnue):
HOMEHKJIaTypa CoJiel, *crmocoObl TOJIy4eHHs™, B3aUMOJCUCTBUE COJIEH C
METaJJIaMU, KUCIOTAMHU, IIEJIOYaMHU U COJISIMU, IPUMEHEHUE.

[Tonsitue 006 amdoTepHbIX THApPOKCHUIAX (HA TpUMEpe I[UHKA U
*amoMUHUS*):  *XUMHUYECKHE CBOWCTBa (B3aMMOJCHCTBHE C KHUCIOTaMU H
IeJI0YaMu, pasyioKeHUe MPY HarpeBaHUM) U MOTy4YeHue. *

['eneTnueckass CBsA3b MEXKAY KIAacCaMM HEOPraHUYECKUX COEAUHEHUM.
['eHeTnyeckue psiibl.

XAMUYECKHM DJKCIEPUMEHT: KA4eCTBEHHOE OINPENEIICHUE COAEpKaHUs
KHUCJIOpOJa B BO3AYyXeE; MOJYyYCHUE U M3YyUYECHHE CBOMCTB KUCIIOPOJa; HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHus TopeHus (Mokapa); O3HAKOMJIEHHWE ¢ O0Opas3llaMu OKCUIOB U
OMMCaHWE WX CBOMCTB; MOJYYEHHE M HW3YYEHHE CBOWCTB BOJOpOJa (FOpEHHE);
HaO0/IeHne Oo0paslloB  BEIIECTB  KOJIMYECTBOM |  MOJIb, HCCJEAOBaHUE
OCOOCHHOCTEW  pacTBOPEHHS  BEHIECTB C  PAa3jIM4YHOM  PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOM JOJIEM PAaCTBOPEHHOIO
BEILIECTBA; B3aUMOJECHCTBUE BOABI C METAUIAaMU (HATPUEM H  KaJbIUEM)
(BO3MO>XHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB); OMPENEICHUE PACTBOPOB KHUCIIOT
U TIEJIOYEH C MOMOIIbI0 MHAMKATOPOB; UCCIEOBAaHUE 00pa3llOB HEOPTaHUYECKUX
BEII[ECTB PA3IMYHBIX KJIACCOB; HAOJIO/IEHNE M3MEHEHUSI OKPAaCKU MHAMKATOPOB B
pacTBOpax KHCJIOT U IIeJo4eil; u3ydeHwe B3aumozenctBus okcuaa meau(ll) c
pacTBOPOM CEPHOM KHCJIOTHI, KUCJIOT C METa/llaMH, pEeakiuil HeuTpau3alluu;
MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJTHOTO METaJljia APYTUM M3
pacTBopa COJIM; PELUIEHUE SKCIEPUMEHTANBHBIX 3aJay Mo Teme «Baxueuumue
KJIACChl HEOPTAaHUYECKUX COCTUHECHUIN.

Ilepuoanueckunii 3axkon u Ilepuoamyeckass cucrema XHMMHYECKHX
ieMenToB .. MenneneeBa. CtpoeHue aromMoB. XMMHUYECKAsi CBA3b.
OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIMH.

[lepBbie MOMBITKK KiIacCU(MUKAIMN XUMHUYECKUX d3JeMeHTOB. [loHsaTne o
IPYIIaxXx CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMEIbHBIE METAJUIbI,
rajJioreHbl, WHEPTHBIC Ta3bl). *DJIEMEHTHI, KOTOphIE 00pa3yrT amdoTepHbIC
OKCHJIBI U THIPOKCHUIBL. *

[Tepuoanueckuit 3akoH. Ilepuonnueckas cucreMa XHUMUYECKUX 3JIEMEHTOB



HN.U.Mengneneesa. KopoTkonepuonnas u  *pnmuHHomepuonHas™  ¢GopMel
[Tepuoauueckont cucrembl xumuueckux 3iemeHToB . U.Mennaeneesa. Ileproast u
rpynmbl. PU3HNYECKAN CMBICIT MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIbI
AJIIEMEHTA.

Crtpoenune atomoB. CoctaB aroMHbIX snep. *M30Tonbl* DIIEKTPOHBI.
CrtpoeHue 3JIeKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuomuueckon cucremsl [l. 1. MengeneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

*3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB JJIEMEHTOB MAaJbIX MEPUOJIOB U
[JIABHBIX TMOATPYNN, B 3aBUCHUMOCTH OT aTOMHOTO (IOPSAJIKOBOr0) HOMeEpa
3nauenue Ilepuogmueckoro 3akoHa u IlepHogMYecKoil CHUCTEMBI XUMHUYECKHX
DJIEMEHTOB JUIA pa3BUTHSA HAayku W npaktuku. . 1. MenaeneeB — y4y€HbI H
rpakJIaHuH.*

Xumunyeckass cBsizb. KoBaneHTHas (MOJdsipHAas W HEMOJSIpHAsi) CBS3b.
*NeKTPOOTPULIATEIILHOCTh ATOMOB XUMUYECKHUX JIEMEHTOB.™ lloHHas CBSI3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIMM.
[Ipoueccsl OKMCIEHUS U BOCCTAHOBIICHHsI. OKUCIUTENIN U BOCCTAHOBUTEIH.

XUMUYECKUI SKCIIEPUMEHT: H3YydeHHE OOpa3loB BEIIECTB METAJUIOB U
HEMETAJUIOB; B3aMMOJEHUCTBUE THUIPOKCHIA LHMHKA C pacTBOpPaMHU KHUCIOT U
LIEJI0YEH; IPOBEIECHUE OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUHN (TOPEHHE, PEAKIIMH PA3IIOKECHHUS], COSTUHEHU ).

MexnpeaMeTHbie CBA3H

Peanm3zannst MeXIpeaMETHBIX CBSI3€d NpPH M3YYEHWH XHMHHM B & Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATHUM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMM JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYyYHBIN (DaKT, TUIIOTE3a, TEOpus,
3aKOH, aHallu3, CHUHTE3, KilacCU(PUKAIMA, MEPpUOJUIHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusznka: Marepusi, aToOM, D3JICKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH]I,
U30TOIIbI, PAJUOAKTUBHOCTD, MOJIEKYJIA, DJIEKTPUYECKUM 3apsll, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYecKrue BEITUYMUHBI, €AMHUILIbI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rumpocdepa, MUHEpasbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 kJiace

BemecTBo M XMMHUYeCKas peakus

ITepuomnueckui 3akoH. Ilepuoauueckas cucremMa XUMHYECKUX JJIEMEHTOB
A .MengaeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHYECKHUX JJIEMEHTOB IIEPBBIX TPEX NEPUOJOB, KAIWSA, KAIBLIMS U UX COCIUHEHUN
B COOTBETCTBMM C IIOJIOKEHMEM DJJIEMEHTOB B Ilepmoanueckon cucreMe H
CTPOEHHEM HUX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHYECKOW CBA3U. THIBI KPUCTAUIMYECKUX
peméToK, *3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKU U



BUIa XUMHYECKOU CBI3H.*

Knaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB
(MexyHapoHasl U TpUBUAJIbHAS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIITUXCS
K Ppa3IMYHbIM KJIacCaM HEOPraHWYEeCKUX COCIMHEHMM, TEeHETUYECKas CBA3b
HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuss XUMUYECKUX peEaKlIHMil MO pa3IMYHbIM MpU3HaKaM (110
YHUCIIy U COCTaBY YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, IO TEIIOBOMY 3 (PeKTy, 1o
U3MEHEHHUIO CTETICHEW OKUCICHUS XUMHUUYECKUX IJIEMEHTOB, *1o0 00paTUMOCTH, IO
ydacTUI0  KaTaiuzaropa).™® OK30- U DSHIOTEPMHYECKHE  PEaKIUH.
*TepMoXUMHYECKUE ypaBHEHUS. *

*[lonsiTe 0 cKOpocTH XuMHu4yeckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakiusax. [loHatne o XuMHUYeCKOM paBHOBecHH. (CMeNIeHue XHUMHYECKOTO
paBHOBecusa. DakTOpbl, BIUSAIONIME HA CKOPOCTh XHWMHYECKOW pPEaKIUU U
MOJIOKEHUE XUMHUUECKOTO paBHOBECHS. *

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU, AJIEKTPOHHBIN  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHME  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPOIUTHIECKON JUCCOLIAALINH. DIEeKTpOIUTUYECKAs
JCCOLUALINS. DJIEKTPOIUTHI U HEINEKTPONIUThL. KaTHoHBI, aHHOHBI. *MexaHu3m
JIMCCOLUAIIMKN BEIIECTB C Pa3IMYHBIMU BUJAMHU XUMUYECKOU cBsi3u. [loHsiTHE O
creneHu auccounanuu.® CuibpHbIe U clla0dble 3EKTPOJIUTHI.

Peakuuu noHHoro ooOMeHa. Y cioBusl MPOTEKaHUs PeaKIuii HOHHOTO OOMEHa
10 koHua. IlonHbie U CcOKpallléHHbIE MOHHBIE YpaBHEHUs peakiuil. XUMUUECKUE
CBOMCTBa KHCJIOT, OCHOBAaHMW U COJEH B CBETe NpeACTaBIECHUU 00
aneKTponuTHUYecKor aucconuanuu. Cpena pactBopa. KauecTBeHHbIE peaklUd Ha
KaTHOHBI U aHUOHBI: XJIOPHI-, OPOMUI-, HOIU]I-, CyIb(aTt-, KapOoHAT-, CUITUKAT-,
docdar- aHWOHBI; TUIPOKCUA-HOHBI; KATUOHBI AMMOHHUS, MAarHus, KajbIus,
almoMuHus, xenesa (2+) u (3+), meau (2+), MUHKA, TPUCYTCTBYIONIUE B BOJTHBIX

pacTBopax.
XUMHAYECKUMN SKCIIEPUMEHT: O3HAKOMJIEHHUE C MOAEISAMH KPUCTAIUIMYECKUX
pEemETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB W HeMeTawioB (Tpadura u

ajiMasa), CIIOKHBIX BEIIECTB (XJOpHIAa HATPHsl); HCCIEIOBAaHUE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOM peakIMh OT BO3ACHCTBHS Pa3IUYHBIX  (PaKTOPOB;
HCCIICIOBAaHKUE DJICKTPOTIPOBOIHOCTH PAaCTBOPOB BEIIECTB, MPOIECCa TUCCOIMAIIAN
KHCJIOT, TIIejoueld W coieid (BO3MOXKHO WCIOJIB30BAaHUE BHICOMATEPHATIOB);
MIPOBEJICHUE OIBITOB, MILTIOCTPUPYIOMIMX NMPHU3HAKU MPOTCKAHUS PEaKIIMiA HOHHOTO
oOMeHa (0Opa3oBaHME Ocajika, BBIJICJICHUE raza, OOpa3oBaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIONINX — MPUMEPHl  OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUn
(ropeHre, peakiuu pasIoKEeHHs, COSAMHEHUS); PACTIO3HABAHNE HEOPTAaHUYECKUX
BCIIECTB C TOMOIIBI0O KAYECTBEHHBIX pEaKIWii Ha HWOHBI, pEIICHUE
AKCIIEPUMEHTAILHBIX 33]1a4.

Hemetannbl U ux coeiuHeHUA

OOmrast xapakTepucTuka rajaoreHoB. (OCOOCEHHOCTH CTPOEHHUS AaTOMOB,



XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3NYECKue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XHUMHUYECKHME CBOMCTBA Ha MpUMeEpe XJopa
(B3aUMOJIEHCTBHE C MeETaJJITaMU, HEMETaUIaMH — BOAOPOJIOM U KHCIOPOJIOM,
*menoyamu®). XjopoBomopon. ConsiHas KHCIIOTa, XWMHUYECKHE CBOMCTBA,
*nonydyenue™®, npuMmeHenue. *JleiictBue xjopa M XJIOPOBOJOpPOAA HAa OPraHU3M
yesioBeka.* BakHeiline XJI0puabl U UX HaX0XKJICHUE B IPUPO/IE.

O6mias xapakrepuctuka 371eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB KHCJIOPOJIa U cepbl. XapaKTepHbIE CTENICHU OKUCIICHHS.

Crtpoenue u pu3NIECKue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpBHI.
AnnoTponHble MOAM(PHUKAIIMN KHUCIOPOJa U Cepbl. XMMHUECKHE CBOWCTBA CEPHI
(B3auMojielicTBUE *c HeMmeTalaMu® — BOJOPOJOM U KHCIOPOAOM, METajllaMH,
*KOHIICHTPUPOBAHHBIMU  a30THOM M cepHOM kuciotamu).*  CepoBOIOPOI:
cTpoeHue,  (uU3MYECKHWe W  XUMHUYECKHE  CBOWCTBA  (KHUCIOTHBIE |
BOCCTAaHOBUTENbHbIE CBOWCTBA). OKCUABI Cepbl KaK MPEICTaBUTENN KHUCIOTHBIX
okcunoB. CepHast kuciora: (U3MUECKHEe U XUMHYECKHE CBoWcTBa (oOuiue u
cneuuduueckue). Coau cepHOW KHUCIOThI, KaYECTBEHHAsl peakiusl Ha CyibQat-
noH. CepHucrass kucioTa. *XuUMHUECKHE peakluu, JieXallueé B OCHOBE
IPOMBIIIJIEHHOTO CII0co0a MOJIyuYeHus: CepHOM KUCaoThL. * Haxoxnenue cepol u eé
coequHeHnil B mpupone. IlpuMeHeHue ceppl U €€ COEOIUHEHHH B OBITY U B
OPOMBIIUIEHHOCTH.  *XHMMHYECKOE€  3arps3HEHHE  OKpYyXXawolled  cpeabl
COCMHEHUSIMU Cephl (KUCIOTHBIE JOXKIU, 3arpsi3HEHHE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro MPeJoTBpaIEHuUs. *

OO6mias xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aToOMOB a30Ta U Pocdopa, XxapakTepHbIC CTCIICHU OKUCIICHUS.

A30T, pacrpocTpaHeHue B Mpupojie, PU3NUEeCKUe U XUMHUYECKHE CBOWCTBA
(B3auMOJIEHiCTBHME C METANIaMU U HEMETAJUIAaMH - KHCJIOPOAOM M BOIOPOJIOM).
KpyroBopot a3ora B mpupoge. AMMuak: (u3N4eCcKue U XHMUYECKUE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBa BOJHOTO pacTBopa), *momydenue* wu
npuMmeHenue. ConM aMMOHUS: COCTaB, (U3NYECKHME U XUMHUYECKHE CBOWCTBA
(paznokeHue, B3aUMOJICHCTBUE CO IIenodaMu), npumeHeHue. KauecTBeHHas
peakuusi Ha MOHBl aMMOHUS. A30THas KHUCIOTa, €€ (PU3NUYECKHe U XUMHUYECKUE
cBoiicTBa (0Omme u crnenuduueckue), *mnomyudenue.* Hutpatbl (pasnoxeHwue).
Azotucras kuciora. Vcmnonb3oBaHMe HUTPATOB M COJIEH aMMOHHS B KadecTBE
MUHEpaIbHBIX YyHO0OpeHud. *XHUMHUECKOe 3arpsi3HEHHE OKPY>KaIOIIEeH Cpebl
COCMHEHMSIMU a30Ta (KUCJIOTHBIC MOXKIW, 3arpsA3HEHHE BO3/AyXa, IMOYBBI H
BOJIOEMOB). *

®ochop, *amnorponnsie Momubukamuu ¢docdopa,*  puznyueckue u
XUMHYECKHE CBOWCTBAa  (B3aMMOJCHCTBHE C MeTalaMH, HEMeTaJUIaMH,
*KOHIICHTPUPOBAHHBIMU Aa30THOW W cepHOU kucioTamu).* Oxkcup docdopa (V),
oprodochopHas KucioTa: GuU3MYecKne M XUMHUYECKHUE CBOWMCTBa, *moiydeHwue.™*
*[lonsiTue 0 MHUHEpANBHBIX ynoOpeHusx: HUTparbl U Qochatel. [lonsTHEe O
KOMITJIEKCHBIX yAoOpeHusx.* OO1mas xapakTepucThKa 3JeMeHTOB [VA-Tpynmbi.
Oco0OeHHOCTH CTpOEGHHsSI AaTOMOB YIJIepoJa M KpeMHusA. BaneHTHOCTh W
XapaKkTepHble  CTEMEHM  OKHUCJICHHA  aTOMOB  yriepoja W KPEMHHUS.
PacnpocTpanenue yriepoia B mpUpo/ie, XapaKTEPHbIE CTETIEHU OKUCIICHUS.



VYrnepon, amnorpomnHble Moaudukanuu (rpadut, anmasz), (usmueckue u
XUMUYECKHUE CBOMCTBAa MPOCTHIX BEHIECTB (B3aUMOJECHCTBHE C METaJlJIaMH,
HEMeTallaMH, *KOHIICHTPUPOBAHHBIMM A30THOM M  CEpHOW  KHCJIOTaMu)*.
Ancopbuusa. KpyroBopor yriaepoga B mnpupoxae. OKcuIbl yriepoga, uX
bu3nueckue U XMMHUYECKUE CBOWCTBA, MOJIyYCHHE W IIPUMEHEHUE, NEeHUCTBHE Ha
OpraHu3M 4YeNioBeKa. *DKOJIOrMYecKHue MpoOJeMbl, CBSA3aHHBIE C OKCHUIOM
yraepona(IV); rumore3a T1I00aJBHOTO TOTEIUICHUS KJIMMaTa; IMMapHUKOBBIN
ahdexT.* VronpHas KUCIoTa U e€ cor, nX GU3NICeCKUe U XUMHIECKIE CBOMCTBA,
*nomyuenue u mnpuMeHeHue.* KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

O6mme mpeacraBieHHsT 00 OCOOCHHOCTAX COCTaBa U CTPOEHUs
OpraHMYECKUX COEAMHEHUH yriepoda (Ha NMpUMEpE METaHa, ITHICHA, HTaHOJIa,
YKCYCHOM KHUCIOTBHL. *MX cocraB M xumuueckoe crtpoeHue. Knaccudpukanus
oprannyeckux BemiecTB.* [loHsATHE 0 OMOJIOrMYECKH BaXKHBIX BEILIECTBAX: JKUpPaX,
Oenkax, yriieBojax — M MX POJM B KU3HU yelloBeka. *MarepuanbHoe eIUHCTBO
OpPraHUYECKUX U HEOPTraHUUECKUX COCAUHEHUM. *

Kpemuuii, ero ¢Qusnueckue M XUMHYECKHE CBOICTBAa (Ha NpUMeEpe
B3aMMOJEHCTBUS ¢ METAJUIAMM M HEMETajllaMu), *HojydyeHue™* U NpUMEHEHHE.
*CoenuHeHuss KpemMHUss B npupoge. OOmue mnpenacrtaBieHus o0 OKcHE
kpeMHusA(IV) u kpemuueBoil kucimote. CUIMKaThl, (QU3HMUECKUE U XUMHUYECKHE
CBOICTBA, NOJIYYEHHE U IPUMEHEHHE B OBITY, IPOMBIIIJIEHHOCTH (B MEAULIMHCKOM,
AIIEKTPOHHOM, CTPOUTENIbHOW M Ap.). Baxueliue CTpoUTENbHbIE MAaTEpUAIIbI:
KepaMHuKa, CTEKJIO, IIEeMEHT, OeToH, xene300eToH. [Ipobiembl Oe30macHOro
UCITIOJIb30BAHUS CTPOUTEIbHBIX MATEPUAJIOB B IOBCEIHEBHOM KU3HU. *

XVWMHYECKUH HKCTIEPUMEHT: U3y4eHHE 00pa3lioB HEOPraHMYECKUX BELIECTB,
CBOWCTB COJISHOM KHCIIOTHI; IPOBEACHHUE KAYECTBCHHBIX PEaKUHMU Ha XJIOPUI-
MOHBl M HaONIOJIEHHE NPU3HAKOB MX NPOTEKAHUS; ONBITHI, OTpa)Karoulue
¢uznueckre U XMMHUYECKHE CBOWCTBA TaJIOT€HOB U UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHNE BHJEOMATEPUAIOB); O3HAKOMJIEHHE C oOpa3uamMu XJIOpPHUIOB
(raJoreHuI0B); O3HAKOMJIEHWE C oOpa3naMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO  HCTOJB30BaHUE  BUJEOMATEpPUATOB);, HaOIIOJEHHE  TIpoliecca
oOyrnvMBaHUsl caxapa TMOJl JEHCTBUEM KOHIIEHTPUPOBAHHOM CEPHON KHCIIOTHI,
U3YYEHUE XHMMHUYECKUX CBOMCTB pa30aBJIEHHON CEpHON KHUCIOTHI, MPOBEACHHE
KaueCTBEHHOM peakuuu Ha cyiabaT-uoH U HaOMIOJEHHE TMpU3HAKa ¢
MPOTEKaHUs; O3HAKOMJIEHHE C (PU3MYECKHMH CBOMCTBaMHU a3zota, ¢ochopa U ux
COEIMHEHMH (BO3MOXHO MCIIOJIb30BAHME BUACOMATEPUAIOB), 00pa3liaMu a30THBIX
u (dochopHBIX YyIOOpPEHUI; TMOJydeHHE aMMHaka M H3y4YEHUE €ro CBOICTB;
MIPOBEICHUE KAaU€CTBEHHBIX pEeaKIMii Ha MOH aMMOHUs U (ochaT-uoOH U U3ydeHue
IPU3HAKOB MX TMPOTEKAaHWs, B3aMMOJCHUCTBUE KOHIIEHTPUPOBAHHOM Aa30THOMU
KHCJIOTBI C MEIbI0 (BO3MOXHO HCIOJb30BaHUE BUIACOMATEPHANIOB); H3yYECHHE
MoOJIeNIell KPUCTAUNIMYECKUX PEIETOK anmasa, rpadura; O3HAKOMJICHHE C
MPOIIECCOM  aACOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIAEM H
YCTPOMCTBOM NPOTHBOra3a; IOJYYEHUE YIJIEKUCIOTO ra3a M H3YyYEHHUE €ro
CBOICTB; MPOBE/ICHNE KAU€CTBEHHBIX PEaKIMil Ha KapOOHAT- M CHUJIMKAT-HOHBI U



HN3Y4YCHHUC IIPU3HAKOB HUX IMPOTCKAHHA, O3HAKOMIICHUC C HpOI[YKHHeﬁ CUJIMKATHOM
IMPOMBIINUIICHHOCTH,; PCIICHUC J3KCIICPUMCHTAJILHBIX 3aJ1a4 II0 TCMC «Baxneime
HEMCTAJJIBI 1 UX COCIUHCHUA) .

Mertaiel 1 KX COEIUHEHUS

OO6masi XapakKTepUCTHKAa XHUMHUYECKHX JJIEMEHTOB — METaJUIOB Ha
OCHOBAaHMM HX IMOJOXeHUs B [lepronnueckoil cucteMe XMMUYECKHUX 3JIEMEHTOB
AN .MenneneeBa u ctpoeHus aromoB. CTpoeHue MeTaioB. Mertaminueckas
CBSI3b U METAJUIMYECKAasl KPUCTANIMYECKas PEeleETKa. DIEKTPOXUMHUYECKUN Psif
HanpspKEHUU  MeTauioB. (PH3WUYecKne W XUMHYECKHE CBOMCTBA METAJUIOB
(B3aUMOJICCTBHE C KHUCIOPOAOM, BOAOM, KucioTamu). *OOmme Ccrnocoosl
noiaydyeHuss metajioB. [loHsATHE O KOPpO3UM METAIOB, OCHOBHBIE CIIOCOOBI
3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTalb, YyT'yH, JIOPATIOMUHUNA, OpOH3a) U UX
MIPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH. *

[{enouHble MeTaUIbL: MOJ0XKEHUE B [leproanueckoil cucteMe XUMHUYECKUX
anemeHToB JI. M. MenpneneeBa; ctpoeHue aromoB. Haxoxaenue B mpupone.
duznyueckre U XUMHUUYECKUE CBOMCTBA (HAa mpumepe HaTpusi U Kanus). OKCUIBI U
TUAPOKCUABI HATpusi W Kanusg. [IpruMeHeHHe MIENOYHBIX METAUIOB U HUX
COCUHECHUM.

[IleoyHO3E€MENbHBIE METAJUIBI MAarHud W KaJIbIMU: TIOJOKEHHE B
[lepnognueckon cucreme xumudeckux sneMeHtoB JI. . Menneneesa; crpoeHue
MX aTOMOB; Hax0XJIeHue B npupojae. Gusnyueckue u XuMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
*XKéEcTkoCcTh BOJBI U CIIOCOOBI €€ yCTpaHeHUs. *

AmomuHui: nojoxkeHue B Ilepmogmyeckord  cHCTEME  XHUMHYECKHX
sanemeHnToB .M. MeHueneeBa, CTpO€HHE aToMa; HAXOXICHUE B MPUPOJE.
du3nyeckre 1 XUMUYECKUE CBOMCTBA alfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCHA
Y TUAPOKCHUA ATFOMUHUS.

Keneszo: nonoxenne B llepruoanyeckor CUCTEME XUMHUYECKUX DJIEMEHTOB
JA.N.MenneneeBa; cTpoeHHe aroma; HaxoxjaeHue B mpupoae. dusznueckue wu
XUMUYECKHE CBOMCTBa eje3a (B3aMMOJIEHCTBHE C METaUlaMH, KUCJIOTaMU U
comsimu). Oxcuppl, ruapokcuabl U comu kenesa(ll) u sxemeza(Ill): cocras,
CBOICTBA U *noy4yeHue.*

XUMHUYECKUN OSKCIEPUMEHT: O3HAKOMJIEHHWE C oO0pasllaMu METalioB |
CIUIaBOB, HUX (PU3NUYECKUMM CBOWCTBAMHU; H3YYEHHE pPE3YyJIbTaTOB KOPPO3UHU
METAJJIOB  (BO3MOXKHO  HCIOJIb30BAaHUE  BHUACOMATEPHUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSI OKCHJA KaJbIlMs M HATPUS C BOJON (BO3MOXKHO HCITOJIh30BaHUE
BHUJICOMATEPUAIIOB); KMCCJICIOBAaHUE CBOMCTB KECTKOM BOJBI; MpoIllecca TOpPEHUs
JKeJeza B KUCIopoze (BO3MOKHO HCMOJb30BAHUE BHICOMATEPHUANIOB); MPU3HAKOB
MPOTEKAHHUSI KAYECTBEHHBIX PEAKIMil Ha WOHBI (MarHusi, KajablUs, aJTIOMUHUS,
nuaka, xenesa(ll) u xeneza(Ill), mequ(Il)); HabmroneHne u onrMcaHue MPOIECCOB
OKpallMBaHHS IIJJAMEHHM HWOHAMU HaTpusi, KaJlus U Kaiblus (BO3MOXHO
WCIIOJIb30BAaHUE  BHUICOMATEPUANIOB); HCCIeNOBaHWEe aM(pOTEPHBIX CBOMCTB
TUJAPOKCUJA AIOMUHUS M TUAPOKCHAA IMHKA; PEUICHUE 3KCIEePUMEHTATbHBIX
3a7a4 o teMe « BaxkHenme MeTaibl U UX COEAUHECHUSD).



XuMUA ¥ OKpY:KaLIas cpeaa

*HoBble Marepuanbl W TexHoJornu. BemectBa u  mMarepuaibl B
MOBCEHEBHOM JKMU3HM 4esoBeKa. XUMUS U 310poBbe. bezonacHoe ucnosib3oBaHue
BEIIECTB M XMMUYECKHX peakuuii B ObITy. llepBasi momoinb mpu XUMHUYECKUX
0’K0Tax U oTpaBlieHUsiX. OCHOBBI FIKOJIOTUYECKON TPaMOTHOCTH. *

*XUMHUECKOoe 3arpsi3HEHUE OKpYyKaroleh cpeibl (MpeaesbHas T0mycTuMas
koHueHTpamusi Bemects — I[IJIK). Poib XumMum B pemieHHH 3KOJIOTHUYECKHX
npobiem. *

*[IpupoHBIE UCTOYHUKH YTIAEBOAOPOIOB (YyTOib, TPUPOIHBINA Ta3, HEDTH),
MPOYKTHI KX TIEPEPAOOTKH, UX POJIb B OBITY M TIPOMBIIINICHHOCTH. *

XVUMUYECKUH SKCIIEPUMEHT: H3yuYeHHE O00paslloB MaTepualioB (CTEKJIO,
CIUJIaBbl METAJIJIOB, MOJIUMEPHBIC MAaTEPUAIIbI ). *

MexnpeaMeTHble CBSI3H

Peanuzanus MeXNpeaMETHBIX CBSI3eM MpU HU3yYeHUHM XUMHH B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
MOHSTUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO0mre ecTeCTBEHHO-HAYyUHbIC TOHSTHS: HAYYHBIM (PaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KJIacCU(UKALMS, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, HW3MEPEHHE, MOJIENb, SIBIICHHUE, IMAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwuszuka: martepusi, aToM, S3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUYECKUN 3apsij, MPOBOJHHKH,
MOJYNPOBOJHUKHN, JUAJEKTPUKH, (POTOAJIEMEHT, BEIIECTBO, Telo, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAs
peméTKa, CIUIaBbl, (PU3WYECKHE BEIWYUHBI, CAMHHUIIBI W3MEPECHHS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorusa: ¢orocuntes, apixanue, Ouocdepa, d3KOCHCTEMa, MUHEPATLHBIE
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaIbl, TOPHBIE TOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.

IInanupyemole pezynromamoi

JIMYHOCTHBIE PE3VJIbTATHI:

JIM4HOCTHBIE pPe3yJbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOILEro
o0pa3oBaHus JOCTUTAIOTCS B XOJ€ OOy4YeHHUS XUMHUU B €IUHCTBE Y4yeOHOH U
BOCITUTATEILHOM JACATEIHPHOCTA B COOTBETCTBUH C TPATUITMOHHBIMA POCCUHCKUMHU
COIIMOKYJIBTYPHBIMH W JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSMH, TPHUHSATBIMU B
oOLIECTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS M CIHOCOOCTBYIOT Ipolieccam
CaMOMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3ALIMKI 00YUYaIOIIHUXCS.

JIndHOCTHBIE  pe3yJabTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBAThCSl CHCTEMOW TIO3UTHMBHBIX IICHHOCTHBIX OpPHEHTAIMM U
pacIIpeHue OTbITA JIEATETLHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpuoTHYECKOro BOCIIUTAHHUS:

LIEHHOCTHOTO OTHOLIEHUS K OTEUYECTBEHHOMY KYJbTypHOMY,
UCTOPUYECKOMY ¥ HAYyYHOMY HACIEIUI0, TOHWUMAaHUS 3HAYEHUS XUMHUYECKON



HAyKd B KU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIANETh JTOCTOBEPHOMU
uHdopmalmert O TMepeloBBIX JOCTIKEHUSIX M OTKPBITUAX MHUPOBOM U
OTE€UECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSIX 00 YCTpOWCTBE
MUpa 1 00IIeCTBa;

2) rpaskJJaHCKOT'O BOCIIUTAHUS:

NPEICTAaBICHUS O COIMAIbHBIX HOpPMax M MpaBUJaX MEXJIMYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEAOBATEIbCKOM, TBOPYECKOM M JOpYyrMX  BUAaX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOHN MAEATENBbHOCTU MpHU
BBITIOJITHCHUH YYCOHBIX, TO3HABAaTEIbHBIX 3a/ad, BBHITIOJHCHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4YEOHOU ESITEIBbHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TIOBEJCHUE W TIOCTYNKH CBOUX TOBAPUIIEH C TIO3HIIAH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUM MOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO MTO3HAHUS:

MHUPOBO33PEHYECKUX MPEACTABICHUI O BEIIECTBE U XUMHYECKON peakiiuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKHM U COCTABIISIOIIUX
OCHOBY JIJIi TOHUMaHUSI CYITHOCTH HAay4YHOW KapTUHBI MUpA, MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs TMPUPOJBI, B3aMMOCBS3AX YeEJIOBEKa C
MPUPOIHON CPEIOii, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEIILHBIX MOTHBOB, HATIPABJICHHBIX Ha MOJIYICHHE HOBBIX 3HAHHUH 110
XUMUH, HEOOXOIUMBIX ISl 0ObSICHEHUS HAOJI0Ja€MBbIX MPOIECCOB U SIBJICHUN;

MO3HABATEJIbHOM, MH(DOPMAIMOHHOW M YHMTATEIbCKOW KYJIbTYpbl, B TOM
YHUCJIe HABBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4EOHBIMM TEKCTaMHU, CIPABOYHOU
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMH HH()OPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeca K OOyYEHHIO W TO3HAHUIO, JIIOOO3HATENBHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  camMo00pa3oBaHUIO, TMPOEKTHOM M  HCCIEAOBATEIIbCKOM
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) popmupoBaHUS KyJIbTYPHI 3I0POBBS:

OCO3HAHUSI IIEHHOCTH W3HHU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 37I0POBBIM 00pa3 >KM3HU, OCO3HAHHS MOCIEACTBUN U
HETPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOs, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMH BEIIIECTBAMH B OBITY U PeaTbHOM KU3HM,

5) Tpy1OBOTO BOCITUTAHMUS:

MHTEpeca K MPaKTUUYECKOMY HM3Y4YEHHUIO Tpodeccuid U TpyAa pa3IudHOro
pona, yBaXeHHUE K TPYAYy U pe3yjbTaraM TPYJIOBOU JESITEILHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs NPEIMETHBIX 3HAHUW MO XHUMHH, OCO3HAHHOTO BBIOOpA
WHUBUTyaIbHON TPAGKTOPUU MPOJOHKEHHS 00pa30BaHUs C YYETOM JTMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPOo(heCCUOHATBFHON ASATENHHOCTA M PA3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJJalITUPOBATHCS B IPO(HECCHOHATILHOU CpEIE;

6) 9KOJIOTUYECKOT0 BOCITMTAHUSI:



AKOJIOTUYECKU I1eJIeCOO0Pa3HOTO OTHONICHHS] K TPHUPOJE KaK HCTOYHUKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CyIIEeCTBOBAHUS, IOHUMaHUsI IEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUSI LIEHHOCTU COOJIOJECHUS
npaBui 0€30MaCHOTO MOBEEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalUsX,
YTPOKAIOIIMUX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIyYaeMble TPU U3YYCHUH XUMHH, JJIs
pelmeHns 3a1ad, CBA3AHHBIX C OKPYKAIOUIEH NPUPOAHOM CPENOM, IOBBIICHUS
YPOBHSI  DKOJIOTMUECKOM  KYJIBTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUS] TOCPEACTBOM METOJ0B XUMUMU;

AKOJIOTMYECKOTO  MBINUICHHUS, YMEHHUS  PYKOBOJACTBOBAThCS UM B
MMO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIIBHOM MPAKTHUKE.

METAIIPEMETHBIE PE3VJIbTATHI

MeranpeaMeTHbIe pe3yiabTaThl OCBOEHHUSI 00pa30BaTEIbHON MPOTrpaMMBbI 110
XUMUHU OTPAXaIOT OBJIAICHUE YHUBEPCAIIBHBIMYU MTO3HABATEIbHBIMU JICUCTBUSMH, B
TOM YUCJIE:

1)  06a30BbIC JIOTHYCCKUE ICHCTBHSL:

BBISIBJISIT IPUYMHBI U CIIEJICTBUS MTPOCTHIX XUMUYECKUX SIBJICHUI;

OCYIIECTBJISTh CpaBHEHUE, KIACCU(PUKAIMI0O XWMHUYECKHX BEIIECTB 110
3aIaHHBIM OCHOBAHUSM M KPUTEPUSIM JIJISl YKA3aHHBIX JIOTUYECKHUX OIEpaluii;

CTPOUTH JIOTMYECKOE CYXKJICHHE TIOCJIE TMPEIBAPUTEIILHOTO aHaIN3a,
BKJIIOYAIOIIIEE YCTAHOBJICHUE TPUUMHHO-CJICICTBEHHBIX CBA3EH

co3/laBaTh, IPUMEHSTh U MPEOOPa3OBbIBATh 3HAKM M CHMBOJIBI, MOJEIU U
CXEMBI JIJI pelIeHUs YY€OHBIX U MO3HABATENIbHBIX 33/1au C MTOMOIIIBIO MEe1arora;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE XHUMHYECKUX IMPOIECCOB U HUX
MOCJIEICTBUS,

2)  0a30BbIC MCCICIOBATEIbCKUE CHCTBHUS:

C TOMONIBIO MeJarora MPOBOJAWTh XUMHUYECKUH OMBIT, HECIOKHBIN
HKCIIEPUMEHT, JJISI YCTAHOBJICHUSI OCOOEHHOCTEH OOBEKTa WU3y4deHUs, MPUUHMHHO-
CJICJICTBEHHBIX CBSI3€H U 3aBUCHMOCTEH 00BEKTOB MEKTy COOOM;

C TIOMOIIBIO TEJIarora Wik CaMOCTOSITENBHO (pOopMyTupoBaTh 0000IIEHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OTIbITA;

3)  pabota ¢ uHpOpMAIIUCH:

BBISBJISITH AeUIIMTHI UHPOPMAIUHU, JAHHBIX, HEOOXOIUMBIX ISl PEIICHUS
MMOCTABJICHHOM 3aJa4H;

npeoOpa3oBbIBaTh MH(OpPMAIMIO M3 OJHOTO BHUJA B Jpyrou (tabiuiy B
TEKCT U IIp.);

UCKaTh WM 0TOMpaTh UHGOPMAIUIO WK JIaHHBIE U3 UCTOYHUKOB C YUETOM
MPEVIOKEHHON YUeOHOM 3a/1auu U 3aJIaHHBIX KPUTEPUEB.

OsnaneHue YHUBEPCAJIbHBIMU y49eOHBIMU KOMMYHUKATUBHBIMU
JNICUCTBUSIMHA:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICHCTBHE B Tpymrme (OMpenessiTh OOIIHe
LEJIM, PaCIPEACIISITh POJU, JOTOBAPUBATLCS JPYT C APYTOM U T. 11.).

C TOMONIBI0 MeJarora WM CaMOCTOSATEIbHO COCTaBJISITh YCTHBIE U
MUCbMEHHBIE TEKCThl C HCIOJIb30BAHUEM WUIIOCTPATUBHBIX MATEpUANIOB ISt



BBICTYIUICHUS MEPE]l Ay AUTOPUEIL;

OpraHU30BbIBAaTh Y4eOHOE COTPYAHMYECTBO U COBMECTHYIO JIE€SITEIBLHOCTh C
YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh WHIMUBHUAYAJIbHO M B TPYMIE: HAXOJIUTh
oOlee penieHue U paspeniaTth KOHQJIMKTH HA OCHOBE COTJIACOBaHUS MO3UIUN U
ydeTa UHTepecoB; (hOpMYIUPOBATh, APTYMEHTUPOBATh U OTCTaWBATh CBOE MHEHHE;

OLICHMBATh KaueCTBO CBOEro BKJaJa B OOIIMN MPOAYKT, NMPUHUMATH U
pa3AeisTh OTBETCTBEHHOCTD U MPOSBIIATH TOTOBHOCTh K MPEJOCTABICHUIO OTYETA
nepes rpymmion.

OBnazicHNE YHUBEPCATHLHBIMU YUSOHBIMH PETYIIITUBHBIMU JCHCTBUSMH:

oOHapykuBaTh ¥ (GOPMYIHPOBATH Y4eOHYIO MPOOIEMy, OMPEACIATh IEb
y4eOHOM eI TENHHOCTH;

BJIaJICTh OCHOBAaMHU CAMOKOHTPOJIS, CaAMOOILICHKH, MPHUHSATUSI PEIICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHONM UM  TO3HABATEILHOU
JEATEIIbHOCTH;

COOTHOCHUTH CBOU JICUCTBUS C INIAHUPYEMBIMU PE3YyJIbTATAMU, OCYILECTBIISITh
KOHTPOJIb CBOEH JIEATEIIBHOCTH B MPOLIECCE NOCTUKEHUS PE3yJIbTaTa, ONPEaesiTh
CrocoOBbl  JIEWCTBUM B paMKaxX MPEeJIOKEHHBIX YCIOBUM U TpeOOBaHUM,
KOPPEKTHUPOBATH CBOU JAECHCTBUS B COOTBETCTBUU C U3MEHSIONICICS CUTYalIUEH;

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMu U MIPEAJIarath IJIaH €€ U3MECHECHUS;

OpEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU
y4eOHOM 3a71a4u;

MMOHUMATh MIPUYUHBI, IO KOTOPBIM HE ObLT TOCTUTHYT TPEOYEMBIil pe3yiabTaT
JIEATEIIbHOCTH, ONPEACIATh MO3UTUBHBIE U3MEHEHUSI U HalpaBJeHUs, TpeOyrolme
nanbHeie padoThl;

OCO3HaHHO OTHOCHUTBHCS K APYrOMY YEJIOBEKY, €r0 MHEHHUIO.

IMPEIMETHBIE PE3VYJIBTATHI

B cocraBe mpeaMETHBIX PE3YNBTATOB IO OCBOCHUIO 00S3aTEIHLHOTO
COJIepKaHMs, YCTAHOBJIEHHOTO JaHHOW paloueil MporpaMMOM, BBIICISAIOT:
HAy4YHbIE 3HAHWSA, YMEHUS M CIOCOOBI NEUCTBUM, crienuduueckue ais yueOHOro
npeaMera «XUMUs», BUIbl ACSATEIBHOCTH MO IMOJYYEHHIO HOBOIO 3HAHMUS, €ro
WHTEpIpEeTalu, MNpeoOpa3oBaHUI0 U TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIUsX:

MPEJCTABICHHE O 3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUM MPUPOIbL,
MOHMMAaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHUUYECKOW HAyKu Kak 0O0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPaKTUYECKOU
JeSATEIbHOCTH YEJIOBEKa B YCIOBHSIX COBPEMEHHOrO 00IEeCTBa; MOHMMAaHUE MecTa
XUMUH CPEJIU IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMHU IOHSTUHHOIO anmapaTta W CHUMBOJUYECKOIO S3bIKa
XUMHUM I8 cOocTaBlieHHs (GOpMyJT HEOPraHWYECKUX BEIIECTB, YpaBHEHUU
XUMUYECKUX PEaKIMil (C OMmopoil Ha aJrOPUTM Yy4eOHBIX JCHCTBUI); BiIaJICHUE
ocHoBaMu xuMnueckoil HomeHkiIatypel (IUPAC wu TpuBManbHON) M yMEHHUE
UCIIOJIB30BaTh €€ IS pElIeHHs] y4eOHO-TIO3HABATENBHBIX 3a7ad C TOMOIIBIO
YUUTEIISI; YMEHUE HCIOJIb30BaTh MOJETH i OOBSICHEHHS] CTPOCHHS aTOMOB H
MOJIEKYJ IO AJITOPUTMY C ONIOPOU Ha ONpEEICHNUS;



MPE/ICTaBJICHUE O CUCTEME XMMHMYECKHX 3HAHUH U YMEHHE C TOMOIIbBIO
YUUTENsE TPUMEHSATH CHUCTEMY XUMHUYECKMX 3HAHUW N7 YCTAHOBIICHUS
B3aMMOCBSI3€M MEXKIy U3YUCHHBIM MaTE€pHaIOM U IMPU MOJTYYEHUH HOBBIX 3HAHUMH,
a TaK»Ke B MPOIIECCE BHIMOJHEHUS YUeOHbIX 3aJJaHUi U TIPU paboTe C HICTOYHUKAMHU
XUMHUYECKON MH(POpMAILIMK, KOTOPAasi BKIFOYAET:

BaXHEHIITNE XUMUYECKUE TTOHATHUS: XUMUUECKHUI JIEMEHT, aTOM, MOJIEKYJIa,
BEII[ECTBO, MPOCTOE U CII0KHOE BELIECTBO, OAHOPOJHAS U HEOJHOPOJHASI CMECH,
OTHOCHUTENIbHBIE aTOMHAsi U MOJIEKYJISIpHAsi MacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00bEM, OKCH/I, KUCIIOTa, OCHOBAaHUE, COJIb (CpEeaHss),
XUMHYECKash PEeaKlMsi, pPEaKklUd COCAMHEHHUS, PEaKIUU PAa3lIOoKEeHHs, pPeaKinu
3aMeIICHHs, peakuuu oOMeHa, TerioBol »d¢deKkT peakuuwu, 0HK30- U
HAOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBAS OIS XMMHYECKOTO 3JIEMEHTA B
COCMHEHHNH, MaccoBas J0JS U MPOICHTHAS KOHIIEHTPAIUs BEIIeCTBAa B pacTBOpE,
AIpO aToMa, JJIEKTPUYECKHM CJIOW aToma, aTOMHAas OpOuTajb, PaJUyC aToMma,
BaJICHTHOCTh, CTETICHb OKUCJICHUS, XMMHYECKasi CBs3b, JICKTPOOTPUIATEIILHOCTD,
MOJISIPHAS U HETIOJISIpHAsI KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, METAJUIMUECKAs CBA3b,
KpUCTaJUIMUeCcKasl pelieTka (aToMHasi, MOHHAs, METaJUIMuecKasi, MOJICKYJIApHas),
WOH, KAaTHOH, AaHHWOH, OJJEKTPOJUT U HE OJJEKTPOJUT, HDIECKTPOIUTHUECKAS
JUCCOLMAIUs, PEAKIMM HOHHOTO OOMEHa, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIC
peakuuu, OKHUCIHUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTaHOBJICHHE,
AIIEKTPOJIN3, XUMHYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTUMBIC pEaKIuH,
CKOPOCTh ~XMMHYECKON peakIu, KaTanu3aTop, NPEeNbHO  JOMyCTHMAs
koHuentpauus (I11K), koppo3ust MeTamios, CIiaBsbl;

OCHOBOIIOJIAraloIIMe 3aKOHbl ~XMMHUHU: 3aKOH COXpPaHEHUsI  Macchl,
[Tepuonnueckuii 3akoH J[.M.MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH
ABoranpo;

TEOPUU XUMHUU: ATOMHO-MOJICKYJISIpHAsI TEOPHUSI, TEOPHS DIEKTPOIUTHIECKOM
JUCCOIIMAIINY, a TaKXKe MPEICTaBIICHUS O HAYYHBIX METOJIaX MO3HAHUS, B TOM
YHCIie SKCIEPUMEHTAIBHBIX U TEOPETHUECKUX METOAaX MCCIIEIOBaHMS BEIECTB U
U3YYCHUS] XUMUYECKUX PEaKIIHiA;

IOpPEICTaBICHUE O TNEePUOJANYECKON 3aBUCHUMOCTH CBOWCTB XHMHUYECKHUX
AJIEMEHTOB (paJnyC aTtoMa, 3JIEKTPOOTPUIIATEIBHOCTh), TMPOCTBIX W CIOXKHBIX
BEUIECTB OT IMOJIOKEHHUs »dJeMeHToB B llepuoamnueckoil cucreme (B MalbIx
NepUoAaxX M TJIABHBIX MOATPYNIAaxX) M AIEKTPOHHOTO CTPOSHHUS aToMma; yMEHHUeE
OOBSICHATH CBSI3b MOJOXKEHH d1eMenTa B [lepuonndeckoii cucTeMe ¢ YUCIOBBIMU
XapaKTePUCTHKAMHU CTPOSHUS aTOMOB XHMHUYECKUX DJIEMEHTOB (COCTaB M 3apsin
anpa, oOmlee YHUCIO  DJIEKTPOHOB),  pACIpEACIICHUEM  BJEKTPOHOB IO
OPHEPreTUYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX IEPHUOIOB, KallUsd W KaJIbIIHS,
KJIACCU(PUIIMPOBATh XUMHUYECKHE DIIEMEHTHI C OMNOpPOW Ha  ONpeaeieHUs
bu3ngecKoro cMmpicia IMUGPOBBIX JAHHBIX MEPUOTUICCKON TaOIHIIBI;

yMEHUE KJIaCCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE
BEI[ECTBA U XMMHUYECKUE PEAKITUU C OMOPO Ha CXEMBI; ONPEACNIATh BAICHTHOCTh
U CTENCHb OKHUCICHUS XMUMHYECKUX ASJIEMEHTOB, BHUJl XUMHUYECKOW CBS3U U THUI
KPUCTALTMYECKON CTPYKTYPhl B COCIMHEHUSX, 3apsij HOHA, XapakTep Cpeasl B



BOJIHBIX PacTBOpax BELIECTB (KUCIOT, OCHOBAHUI ), OKUCIUTEIh U BOCCTAHOBUTEIb
110 AITOPUTMY YUEOHBIX ICHUCTBUIA;

YMEHHUE XapaKTepU30BaTh C OMOPOM Ha cxeMy (DU3MYECKHe M XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO, TpaduT, aamMas, KpeMHUH,
a3oT, pocdop, cepa, XJI0p, HATPUMA, KaJTU, MAarHUM, KaJIbIIMK, ATIOMUHUH, KEJIE30)
U CJOXHBIX BELIECTB, B TOM YHCIE WX BOJHBIX PacTBOPOB (BOJA, aMMHAK,
XJIOPOBOAOPOA, CEPOBOJAOPOJ, OKCHUIBI M TUApOKcHabl MetauioB [-1I A rpymnm,
amomunusi, meau (II), numuka, xenesa (II u III), okcuael yrnepona (II u IV),
kpemuus (IV), azora u dochopa (Il u V), ceper (IV u VI), cepuucras, cepHas,
a30TUCTas, a3oTHasA, ¢ocdhopHas, yrojabHas, KpEeMHHEBas KUCJIOTa U WX COJH);
OMUCHIBATH C OMOPOM Ha IJIAH M KIIIOYEBBIE CJIOBA; YMEHHUE MPOTHO3UPOBATH U
XapakTepu30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUSA
MocJe MPEeIBAPUTEIIBHOTO aHallu3a MOJI PYKOBOJCTBOM Ii€arora, MpUMEHEHUE
BEILIECTB B 3aBUCHUMOCTH OT UX CBOWCTB, BO3MOXHOCTh MPOTEKAHUS XUMHUYECKUX
MPEBPALICHU B PAa3JIMYHBIX YCJIOBUAX, BIUSHHE BEIIECTB U XUMUYECKHUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U OKPYKAIOUIYIO IPUPOJHYIO CPENY;

YMEHHUE COCTaBJIATH MO O0pasily, CXeMe, alfOPUTMY YUeOHBIX JIeWCTBUIA
MOJIEKYJIIPHbIE U MOHHBIC YpaBHEHUS pEaKIuil (B TOM YHCIE peakluii MOHHOTO
oOMEHAa W OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN), HWLIIOCTPUPYIOIMIHNX
XUMHUYECKHUE CBOMCTBA M3YyUEHHBIX KIJIACCOB/TPYIIN HEOPTraHUYECKUX BEIIECTB, a
TaKKe MOATBEPXKIAOITUX TEHETUYECKYIO B3AMMOCBS3b MEXK]ly HUMU,

YMEHHE BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JOJII0 XHMUUYECKOTO 3JIEMEHTa B COCJUHEHUHU, MacCCOBYIO
JIOJIFO BEIIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB ¢
ormopoit Ha o0ume ¢GopMysibl; YMEHUE MPOBOJUTH PACUEThl MO YpPaBHEHUSIM
XUMHUYECKUX PEaKIUil W HaXOJUTh KOJIMYECTBO BEIIECTBA, O0BEM M Maccy
pEareHToB WM MPOJYKTOB PEAKIMHM C OMOpOil Ha oOpasell, aJropuT™M y4eOHBIX
JICUCTBUI;

BJIQJICHUE OCHOBHBIMH METOJAMH HAy4YHOrO TMO3HaHUs (HabOmoIeHue,
U3MEpPEHUE, DKCIEPUMEHT, MOJCIUPOBAHUE) TP U3YYCHUH BEIIECTB U
XUMUYECKUX SIBJICHUH C OMOpOMl Ha ajiropuTM YYeOHBIX JIEWCTBHI;, yMEHHE
chopMyaupoBaTh MPOOJIEMYy U TPEMIOKHTh IMYTH €€ PEHICHUS C IOMOIIbIO
nejarora; 3HaHHUE OCHOB O€30IMacHON pabOThl ¢ XMMHYECKUMHU BEIIECTBAMH,
XUMHUUYECKOMN MOCYI0M 1 1a00paTOpHBIM 000PYI0BAHUEM;

HaJu4Yue TMPAKTUYECKUX HABBIKOB IIJITAHUPOBAHUS W  OCYIIECTBIICHUS
CICAYIOIIMX XHUMHYECKUX OKCIEPUMEHTOB IO PYKOBOJCTBOM YUYUTENS C
o0CyXIeHHEeM TIaHa paOOThl WJIM COCTABICHUEM TaOJIUIIbI:

U3Y4YEHUE U onucaHue (U3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ PU3NUYECKUMU U XUMUUECKUMH SIBJICHUSMU;

OTBITHI, WJUTFOCTPUPYIOIIUE MTPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIINIA;

M3y4YeHUE CIIOCOOOB pa3/IelICHUs CMECEi;

MOJIYYEHHE KHUCIOPO/Ia U U3YUYECHHE €r0 CBOWCTB;

MOJYy4YEHHE BOJOPOIAa U U3YUEHUE E€r0 CBOMCTB;

MOJYYEHHE YIJIEKHUCIIOTO ra3a U U3y4eHue ero CBOMCTB;

MOJyYE€HHE aMMHUAKa U U3YYEHHE €r0 CBOMCTB;



IIPUTOTOBJIIECHUE  PACTBOPOB  C  ONPENEJIICHHOW  MAacCOBOM  JOJIEU
PacTBOPEHHOTO BEILIECTBA;

UCCIIEJOBAaHUE M ONMCAHUE CBOWCTB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB;

PUMEHEHNE UHAUKATOPOB (JJaKkMyca, METWIOpaHxa U (peHondranenna) ais
OIpENIENICHUS XapaKTepa Cpebl B pacTBOpaxX KUCIOT U IIEJI0UeH;

U3yYEHUE B3aMMOJECHCTBUS KHUCIOT C METaUIaMH, OKCHUAAMU METaJIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMUA OCHOBAHUSIMHU, COJISIMH;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHUE OJIHOI'O METaJlIa JPYTUM U3 PacCTBOPA COJIH;

uccienoBaHue aM(pOTEPHBIX CBONCTB TMAPOKCUIIOB aTIOMUHUS U IIMHKA;

pEelIeHNe SKCIEPUMEHTANBHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIUHEHUIN;

pEeUIeHHE OKCIIEPUMEHTAJBHBIX 33a4 IO TeMe «DIEKTPOJIUTHYECKAS
JUCCOLINALIUSY;

peLIeHrE AKCIIEPUMEHTAIbHBIX 3a7a4 1o Teme «BakHelue HeMeTaubl U
UX COECUHEHUS»;

pelIeHre dKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelue MeTaJljIbl U UX
COEIMHEHHUD;

XUMUYECKUE SKCHEPUMEHTHI, WIJUIIOCTPUPYIOIME TPU3HAKUA IPOTEKAHUS
peaKkIuii HOHHOTO OOMEHa;

KAueCTBEHHbIC PEAKIMU HA MPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAaX MOHBIL:
xJjopua-, opomua-, moaua-, cyibdar-, (ocdar-, kapboHaT-, CUIMKAT-AaHHOHBI,
TUAPOKCUI-MOHBI, KATUOHBI aMMOHUS, MarHusi, Kajablus, allOMUHUS, Kenes3a (2+)
u xene3a (3+), meau (2+), MHKa;

YMEHUE MPEJCTaBIATh pe3yJbTaThl HKCIEPUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, Ipa)UKOB U TAaOJIUI] U BBISBIIATH SMIIUPUYECKHE 3aKOHOMEPHOCTH;

BJIQJICHUEC  TIpaBUJIaMH  OC30IMMacCHOr0  OOpaIleHWs ¢  BeIIeCTBaMHU,
WCITOJIB3YEMBIMH B TIOBCEHEBHOM )KM3HU, a TAK)KE ITPaBUJIaMU NTOBEAECHUS B LIEIISAX
cOepeXeHUs 370pOBbsi M OKpPYXKaroIled NpUpOJHOW cpeibl; MOHUMaHHE Bpena
(omacHOCTH) BO3ACMCTBMSI Ha JKHMBBIE OpPraHU3Mbl OMNPENEICHHBIX BEIIECTB, a
TaKk)K€ CHOCOOOB YMEHBIIEHUS U MPEAOTBPAIECHUS HX BPEJHOTO BO3JICHCTBUS;
NOHMMAaHWE 3HaYeHUsI )KUPOB, OEIIKOB, YIJIEBOJOB JIJIsl OPraHU3Ma YeJIOBEKa;

BJaJICHUE OCHOBAMHU XUMHUYECKONM TpaMOTHOCTH, BKIIIOYAIOIICH YyMEHHe
NPaBUJIBLHO HCIOJIb30BaTh HM3yUYEHHbIE BEIECTBA U MaTephalibl (B TOM YHCIIE,
MUHEpaibHble YIOOpEHUs, METaUIbl M CIUIaBbl, NPOAYKTHl MepepadOTKH
IPUPOAHBIX UCTOUHUKOB YTIEBOAOPOIOB (YIJisi, IPUPOIHOTO Ta3a, HeTH) B OBITY,
CEJIbCKOM  XO34WCTBE, Ha MPOU3BOJCTBE;, YMEHUE TMPUBOJUTH MPUMEPHI
MPaBUIBHOTO UCMHOJIB30BAHMS U3YUEHHBIX BEUIECTB U MAaTEPHUAIIOB;

YMEHHE YCTaHaBIMBAaTh CBSA3M MEXAYy peajlbHO  HaOII0JaeMbIMU
XUMUYECKUMH SIBJICHUSMH M TPOLIECCAMM, MPOUCXOIAIIMMU B MakKpo- H
MUKPOMHpE,  OOBSACHATH NPUYMHBI  MHOrOOOpa3usi  BEIIECTB; yMEHHE
UHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSMU JIPYTUX y4eOHBIX MPEIMETOB C
MOMOILBIO ME€/1arora;



npeacTaBieHne o chepax mpodhecCuOHATHHOU NESITEIIBHOCTH, CBSI3aHHBIX C
XAMHEH W COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTH)KCHUSIX
XAMHYECKON HayKW, HaJIWYHE OIbITa pabOThl C Pa3IUYHBIMU HCTOYHUKAMHU
uHbOpMAIlMU 1O  XUMHUHM  (HAYYHO-TIOMYJSIpHAs  JIMTEparypa,  CIOBapH,
CTIPaBOYHHUKH, WHTEPHET-PECYPChI) C OMOPON Ha alTOPUTM: YMEHHE OOBEKTHBHO
OLICHWBaTh HMH(OpPMAIMIO O BEMICCTBAX, WX NPEBPAICHUAX U TMPAKTUICCKOM
IPUMEHCHUH.

TpeboBanusi K NMPEAMETHBIM pe3yJbTaTaM OCBOEHHUS YYEOHOro mpeaMeTa
«XUMHUS», paCIpeIeTICHHbIC 110 TOAaM 00y4YeHUS

Pesynbrarel mo rogam GopMyIHpYyOTCS MO MPUHIMITY J0OaBICHHUS HOBBIX
pe3yabTaTOB OT rojia K TOJy, Y>K€ Ha3BaHHBIC B MPEAbIAYIINX IoaX MO3HUIINH, KaK
MIPABHUJIO, JOCTOBHO HE MOBTOPSIOTCSA, HO YUYUTHIBAIOTCS (PE3yIbTaThl OUEPEIHOTO
rojia Mo yMOJTYaHHUIO BKIIIOYAIOT PE3yIbTaThl MPEIBIIYIINX JIET).

8 kiace

pPacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIIOHSATHI: aToM, MOJIEKYIa,
XUMHUYECKUN DJIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAST W HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHUTENIbHAas AaTOMHAas W
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
J0JI1 XMMUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIDHBI 00BEM, OKCHUJ, KHCIIOTA,
OCHOBAHHE, COJIb, *3JEKTPOOTPULATENILHOCTD™, CTENIEHb OKUCIICHUS, XUMHUYECKasl
peaxiusi, KiacCu(PHUKAIU PeaKIfii: peakilui COCTUHEHHS, PEaKIIMU Pa3JI0KEHHUS,
peaKuy 3aMeIIeHHs, pPeakiuu OOMEHa, JK30- M DHIOTEPMHUYECKHE PEaKIINu;
*rerioBod 3G (PexT peakuuu™®; siApo aToma, SIESKTPOHHBIA CIOM aTroMa, aTOMHas
opbutanb, paaMyc aroMa, XUMHUYEcCKas CBS3b, MOJSApPHAs H HEMOJsIpHAs
KOBaJICHTHAasl CBS3b, HOHHAS CBS3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBasi OIS
BelecTBa (IIPOLICHTHAsI KOHIICHTpAIlUsi) B pacTBOpPE;

WITIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX ~XHMHUYECKHX TOHSATHH |
NPUMEHSTD 3TH IMOHSATHUS TPY ONMMMCAHWUH BEIIECTB U UX MPEBPACHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJII COCTaBIEHUS (POPMYJI BEIIECTB,
MOJICKYJISIPHBIX YpaBHEHUH XUMUYCCKUX PEAKITUH, dJICKTPOHHOTO OasiaHca;

OTpeeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHMUSIX;
CTETIEHb OKMCJIEHHUS JJIEMEHTOB B OWHApHBIX COEJUHEHMSIX C ONOpoll Ha
OTIpEJICIICHNS, B TOM YHCIIC CTPYKTYPHUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCy COEIMHEHMH Mo (opmyiaM; BUI XUMHYECKOU CBS3H
(koBaJIeHTHas! ¥ HOHHAs) B HEOPTaHMYECKUX COCTUHEHHSIX;

UMETh TPECTABIIEHUE O CUCTEME XMMUYECKUX 3HAHUH, YMETh C TIOMOIIBIO
YUHUTENS TPUMEHATh CHUCTEMY XHWMHYECKHX 3HAHWW, JUIS  yCTAHOBJICHHS
B3aMMOCBS3M MEXy U3yUYeHHBIM MAaTEPUAIIOM U TIPU MOJYYCHUH HOBBIX 3HAHMMA, a
TaK)Ke MpU paboTe C UCTOUHMKAMH XUMHUECKON mHpopmarmu. OpHUeHTHPOBATHCS
B TIOHATUSAX W OINEPUpPOBaATH WMHU HAa 0a30BOM YpOBHE, TNPUMEHATH IPHU
BBITIOJTHCHAH YYEeOHBIX 3aJaHWid W PEIICHUW PACUYCTHBIX 3aJad C OMOpOW Ha
QITOPUTM y4EOHBIX JCHCTBUN M3YYCHHBIC 3aKOHBI M TEOPHUM: 3aKOH COXPaHCHHUS
macchl, [lepuonnueckwnii 3akon [[.M. Menneneena, *3aKk0oH MOCTOSITHCTBA cOocTaBa™,
3aKOH ABOTaJipo; aTOMHO-MOJIEKyJsipHass Teopus. COOTHOCHUTH OOO3HAYEHUS,
KOTOphle uMeroTcsi B Tabnuie «llepuoauueckas cucreMa XUMHYECKUX 3JIEMEHTOB



JAN. Mengeneesa» € YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHsS aTOMOB
XUMUYECKUX D3JEMEHTOB (COCTaB W 3apsij sjapa, oOIlee YUCIO AJIEKTPOHOB U
pacrpeiefieHue UX MO AJIEKTPOHHBIM CIOSM);

KJacCu(UIMPOBATh XMMUYECKHE JJIEMEHTHl; HEOPTaHMYECKHE BEIECTBA;
XUMHUYECKUE peakiuu (10 YUCITy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEILIECTB, IO
TerioBoMy 3¢G(dexTy, M0 HM3MEHEHHMIO CTENEHU OKHUCICHHS XHUMHUYECKHX
AJIIEMEHTOB) C OTMIOPOM Ha CXEMBI;

XapakTepru30BaTh (OMHUCHIBATh) OONIME XHWMHYECKHE CBOWCTBA BEIIECTB
pa3NUYHBIX KJACCOB, MOJATBEPXkAAasl ONHUCAHUE MPUMEPAMU MOJIEKYJSIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIAN C OMOPOW HA CXEMBI;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX COCTaBa M
CTPOCHHUS; BO3MOXKHOCTH MPOTEKAHHUS XMMHYECKUX MPEBpAIICHUN B pa3IMUYHBIX
YCIIOBUSIX MOCJIE MPEABAPUTEIBHOIO 00CYKIEHUS C TIEAAroroM;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;
MacCOBYIO JOJI0 XMMHYECKOrO 3JIEMEHTa MO (OpMyse COEIUHEHHS; MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE; MPOBOJAUTH PACUETHI 10 YPABHEHHIO XHMHYECKOU
peaKuuu ¢ ONOpOM Ha alrOPUTM;

IPUMEHSTh OCHOBHBIE ONEPAIMU MBICIUTEIBLHON AEATEIbHOCTA — aHAINU3 U
CUHTE3, CpaBHEHHUE, 000OIIeHUE, cucTeMaTu3alus, KiacCu(UKaIius, BBISBICHHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€ — I W3Y4YEHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIMii; €CTECTBEHHO-HAYUYHbIE METO/bl NO3HAHUS — HAOJIOACHHUE,
U3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT *(peajbHblii U MBICICHHBIN)* TOA
PYKOBOJICTBOM I1€J1arora;

CJIeI0BaTh MpaBujiaM IMOJIb30BAHUSI XUMUYECKON MOCYAOU U JIabOpaTOpHBIM
o0opyZ0BaHUEM, a TAKXKE MPaBUIIaM OOpaIeHUsl C BEUIECTBAMU B COOTBETCTBUH C
WHCTPYKIMSIMA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJIYYCHUIO U COOMpaHUIO0 Tra3000pa3HbIX BEHIECTB (BOJIOpPOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM JOJIEd PacTBOPEHHOTO
BEILIECTBA; IUIAHUPOBATb U MPOBOAUTH XHUMHUYECKHUE DKCIIEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB ILEJIOYEH W KHCIOT C IOMOIUBI HWHAMKATOPOB
(;makmyc, geHondranenH, METUIIOPAHK U JIP.), TMOATBEPKAAIOIINX KaYeCTBEHHBIH
COCTaB HEOPraHWYECKUX BEIIECTB (KAUYECTBEHHBIE PEAKIUMUW HAa HOHBI) MOJ
PYKOBOJICTBOM IIE€JArora.

9 kJiace

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKUX TOHSATHUNA: XUMHUUYECKUU
AJIIEMEHT, aTOM, MOJIEKYJia, MOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCICHUS,
XUMUYECKasl peakiusi, XUMUYecKas CBs3b, *TEMoBOM 3 (DEeKT peakuuu, MOab™*,
MOJISIpPHBIA O0BEM, PacTBOpP; DJEKTPOJIUTHI, HEIJEKTPOIUTHI, DIIEKTPOIUTHUECKAS
JTUCCOIMAITUS, pEaKIUu HMOHHOTO OOMEHa, Karajau3arop, *XUMHUYECKOe
paBHOBecue, oOOpaTuMble ¥  HEOOpaTHUMbIE  peaKIuu™®,  OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU, OKHUCIHUTENIb, BOCCTAHOBUTENb, OKHUCICHUE W
BOCCTAHOBJICHHE, aJIIOTPOIHUs, aM(pOTEPHOCTh, XUMHUYECKasl CBS3b (KOBAJECHTHA,
WOHHAsA, METAJUIMYecKas), KpUCTAIIMYecKas pemeérka, *Koppo3usi METajuioB,
CIIaBbl; CKOPOCTh XUMUYECKON peakiuu™®, mpeneabHo JOMyCTUMAasi KOHIIEHTPALHsI



(ITAK) BemiecTBa;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) 1
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

UCIIOJIb30BaTh 3HAKU W CUMBOJIBI Ui (DUKCAIMU PE3yJIbTAaTOB HAOJIOICHUM,
cocTaBieHusl (opMysl BEHIECTB M ypaBHEHUN XUMHUYECKHX PpEaKIUi, 3amucu
JAHHBIX  ycnmoBUM  3ajmad. Mcmonws3oBaTh 000O3HAuYEHUs, UMEIOIIMECS B
[lepuonuueckoit cucreme u TabIUIE PaCTBOPUMOCTH KHUCIOT, OCHOBaHUI U cojiei
B BOJI€ JIJI51 BHITIOJTHEHUS 3aJaHUN.

ONPENIENISTh BAJICHTHOCTh U CTENEHb OKUCICHUSI XMMUYECKUX AJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA; MPUHAJJICAKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIACCYy  COCOMHEHUW C ONOpOM HAa  ONpPEAENEeHHs, B TOM  YHCIE
CTPYKTYpUPOBAaHHBIC, BHUJbl XUMHUYECKONW CBA3M (KOBaJICHTHAs, HOHHas,
METAJJTMYECKasi) B HEOPTraHMYECKUX COCAMHEHUSX; 3aps]l MOHA MO XUMHUYECKOU
dbopmyre; xapakTep Cpelbl B BOJHBIX PACTBOPAX KHUCIOT W IIEJIOYeH, *Tum
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIecTBa™;

packpbiBath cMbIica [lepuommueckoro 3akona J[.M. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHHUE: *OIMUCHIBATh U XapaKTEPU30BaTh™* TAOIUUHYIO
dbopmy Ilepuoguyeckoil cUCTEeMbl XMUMUYECKHX DJIEMEHTOB: Pa3jaudarTh MOHSATHUS
«rnaBHas noArpynna (A-rpyrma)» u «rnobounas noarpymnmna (b-rpynna)y», mansie u
OoJNbIIME TEPUOJbI; *COOTHOCHUTH* O0003HAYEHMs, KOTOpbIE HMEIOTCS B
MEePUOANYECKON TabJIUIle, ¢ YHMCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIEee YUCIO DJICKTPOHOB H
pacripefieyieHue UX [0  JJIGKTPOHHBIM  CJIOSIM);  *OOBSICHATH*  oOmue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCAMHEHUN
B IMpejieiax MaylblX TMEPUOJIOB M TJIABHBIX MOATPYIIN € Y4ETOM CTPOEHHUS HX
aTOMOB;

KJacCU(UIIMPOBATh XUMUYECKHE JJIEMEHTHI; HEOPTaHMUYECKHE BEIECTBa;
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY yYACTBYIOIIUX B PEAKLIUH BEILIECTB, MO
TerioBoMy d(hQeKxTy, MO0 HUZMEHEHUIO CTEINEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB) C ONIOPOM HA CXEMBI;

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U cHenuduueckrue XUMHUYECKHE
CBOMCTBAa BEIIECTB PAa3IMYHBIX KJIACCOB, IMOATBEPXkIasi OINKHCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX Y MOHHBIX YPABHEHHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHM C
OIIOPOM HA CXEMBI;

COCTaBJIATh YPABHEHUS JICKTPOJIUTHUCCKON JUCCOIUAIIMY KUCIIOT, IIeJIoUuei
U COJIeil; TMOJHbIE M COKpAlI€HHbIE YPaBHEHUS pPEAKIUH HOHHOTO OOMEHa;
YpaBHEHHS peaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U
MEXK]Ty BEIECTBAaMU Pa3IMUHbIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIM
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHi;

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MO>XHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUH MOCIe NpeaBapUTEIbLHOTO
00CYXXJICHHUSI C TIeIarOTroM;

BBIYUCIISATh OTHOCHUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MAacCCOBYIO JIOJIO0 XMMHYECKOTO dJeMEHTa 1Mo (OopMysie COSIUHEHUS; MACCOBYIO



JIOJIF0 BEIIIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI MO YPABHCHHIO XWMHUYECKOU
PEaKIy C OMOPON Ha ANTOPUTM;

CJIEIOBATh MPaBWJIaM TIOJB30BaHUSI XUMUYIECKOU TIOCYI0N U J1a00paTOpHBIM
000pyIOBaHUEM, a TaK)Ke TpaBHIIaM OOpaIICHHs C BEIICCTBAMH B COOTBETCTBHUH C
WHCTPYKIIUSMU TI0 BBIMOJHCHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MIOJTyYEHHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa M YTIIEKHUCIIOTO ra3a);

POBOJIUTH PEAKIIMH, TOITBEPKIAIONTNE KaYSeCTBEHHBI COCTAaB Pa3INIHBIX
BEIIECTB: PACIO3HABATH OIMBITHBIM MyTEM XJIOPHA- OpOMUI-, HOIUI-, KapOOHAT-,
docdar-, cwmkar-, cynbdar-, THIAPOKCUA-HOHBI, KaTHOHHI aMMOHHS ¥ HOHBI
M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIMINE B BOJHBIX PACTBOpPaX HEOPTaHUUYECKHX
BCIIECTB;

MIPUMEHSATH OCHOBHBIC OIEpAIlii MBICIUTEIBLHOW NEITCIHHOCTH — aHAIHN3 U
CHUHTE3, CpaBHEHHUE, OOO0OIICHHE, CHUCTEeMaTU3allhi0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€U — JIJISl U3YUEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIU;
€CTECTBCHHO-HAYYHBIC  METOJIbl  TO3HAaHWS —  HAONIOACHHE, HW3MEPEHHUE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (peabHbIN U MBICITICHHBIH).

Temamuueckoe nianuposamue

Temarnyeckoe IUJIaHUPOBAHUE U KOJUYECTBO 4YAacOB, OTBOAMMBIX Ha
OCBOCHHE KaXJO0M TeMbl Yy4eOHOro mpeamMera «XUMHs aJalnTHUPOBAHHOM
OCHOBHOM 00pa3oBaTelIbHOW MPOrpaMMbl OCHOBHOIO OOIIEro 00pa3oBaHMUs
OOyJaromuxcs ¢ 3aJCPKKON TCHUXWYECKOTO Pa3BUTHSA, B IIEJIOM COBIAJAIOT C
COOTBETCTBYIOIIUM pa3iejioM pabodeld mporpaMMbl Y4eOHOTO TIpeaMeTa « XUMUsD)
OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOTO 00IIIET0 0Opa3oBaHMUs.



