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AnantupoBaHHas pabodas IporpaMma IO XUMHH JUIsl OOydarolUXcsl ¢
3aJIep’KKOM neuxudeckoro passutus (nanee — 3I1P) Ha ypoBHE OCHOBHOrO 001IETO
oOpa3oBaHMs TNOATOTOBIEHa Ha oOcHOBe DenepanbHOro TroCy1apCTBEHHOIO
0o0pa30BaTeNbHOIO  CTAaHJIAapTa OCHOBHOro obmiero oOpasoBanus  (IIpuxas
Munnpocemienus Poccun ot 31.05.2021 . Ne 287) (manee — ®I'OC 0O0O0),
denepanbHO aganTHPOBaHHON 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus ISl OOYYaIOIIMXCS C OTPAaHMYECHHBIMH BO3MOXKHOCTSIMU 37I0POBBS
(ITpuka3 Munmnpocsemenusi Poccun ot 24 Hoa6pst 2022 . Ne 1025), ®enepanbpHoit
paGoueil mporpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUsA MO y4eOHOMY MpPEaMETy
«Xumus», PeaepabHON MPOrPaMMbl BOCIIMTAHUSA, C YUYETOM PACIPEAEIECHHBIX I10
KJlaccaM TIpoBepseMbIX TpeOOBaHMU K pesyasraram ocBoeHust denepaibHON
aJlaliITAPOBAaHHOW 00pPa30BaTENbHOM MPOrpaMMbl OCHOBHOIO 00IEro oOpazoBaHUs
JUIsL 00y4aroIIUXCA € 33JIEPKKOM MCUXUUECKOTO Pa3BUTHS U 3JIEMEHTOB COACPKAHMS,
IPEICTaBICHHbIX B YHUBEpCAJbHOM Koaudukarope no xumuu, KoHuenuuun
IpernojiaBaHusl y4eOHOro mpeamera «XuUMHsS» B 00pa30BaTENbHBIX OpPraHU3ALMSIX
P®, peanusyromux ocCHOBHbIE 001I€00pa30BaTEIbHbBIE TPOTPAMMBI.

VY4eOnblii npeamer  «XUMHS»  BXOAUT B  NPEAMETHYIO  001acTh
«EcTecTBeHHOHay4HbIE IPEAMETHI». B cucTeMe ecTeCTBEeHHOHAy4YHOTI0 00pa30BaHus
XUMHUSL KaK y4eOHbI NpeIMeT 3aHMMAaeT Ba)XHOE MECTO B IO3HAHUM 3aKOHOB
IpUPOAbL, POPMUPOBAHUU HAYUHOU KAPTHUHBI MUPA, CO3IAHUH OCHOBBI XUMHYECKUX
3HAHWM, HEOOXOOUMBIX [JIsl TOBCEAHEBHOM >KM3HU, HABBIKOB 3J0pPOBOr0 U
0e30MacHOro JUisl YEJIOBEKa U OKPYXKAIoIIel €ro cpeasl o0pasa KM3HU, a TaKKe B
BOCITUTAHUU HKOJOTHYECKOMN KYJIBTYPBHI.

VYcnenHocTh U3yyeHus: XMMUM CBSI3aHa C OBJIQJICHUEM XUMUYECKUM S3BIKOM,
coOmoieHreM TMpaBuil 0e30macHOil padOThl MPH  BHINOJHEHUM XHMHUYECKOTO
DKCIIEPUMEHTA, OCO3HAHMEM MHOIOYMCIEHHBIX CBS3€M XUMUU C JPYTUMU
IIpEIMETAMHM LIKOJBHOTO Kypca.

[Iporpamma BkJItOUaeT B ceOsi OCHOBBI HEOPTaHUYECKOM U OPraHUYECKOM
xumuu. ['naBHON wuaeeil TporpaMmbl SIBISETCA CO3/aHHE 0a30BOTO KOMILIEKCA
OTOPHBIX 3HAHUI MO XMMMHH, BBIPAKEHHBIX B ()OpMe, COOTBETCTBYIOIIEH BO3pACTy
OOy4YaroIMXcs U UX 0COOBIM 00pa30BaTEIbHBIM TOTPEOHOCTSIM.

B coxmepxaHnmM [JaHHOTO Kypca TMPEICTABIEHBI OCHOBOIOJArarolye
XUMHUYECKUE TEOPETUUYECKUE 3HAHUS, BKIIOUAIOIINE U3YYEHHUE COCTaBa U CTPOCHHMS
BEILIECTB, 3aBUCHMOCTH HMX CBOMCTB OT CTPOEHHUs, INPOTHO3UPOBAHHUE CBOMCTB
BEILIECTB, HCCIIENOBAHUE 3aKOHOMEPHOCTEM XWMHUYECKUX I[PEBPALLECHUN U IyTEeH
YIOPABJICHUS UMH B LEJISIX MTOJYYEHHUS BEUIECTB U MaTEPHUAJIOB.

TeopeTnyeckyto OCHOBY H3y4YEHHsS HEOPraHMYECKOW XUMHUHU COCTABIISIET
aTOMHO-MOJIEKYJIsipHOe yueHue, Ilepmommueckun 3axkon JI.MI. MenneneeBa c¢
KPaTKMMH CBEICHHAMH O CTPOCHMHM aToMa, BHJAX XUMHUYECKOM CBS3H,
3aKOHOMEPHOCTSX NMPOTEKAHUS XUMUYECKUX PEAKIU.

B wu3yueHnm Kypca 3HauuTeNbHAas PpPOJb OTBOJUTCA XUMHYECKOMY
HKCIEPUMEHTY: TPOBEJACHUIO MPAKTHUECKUX U J1a00paTOpHBIX paboT, OMUCAHUIO
pe3yabTaTOB YYEHMUYECKOTO JKCIEPUMEHTAa, COOJIIOJIEHUI0O HOPM U IPaBHI
0e3omacHoi paboThl B XUMHYECKOH J1abopaTopu.



Peanuzauuss gaHHOM mporpamMmbel B mpolecce OOydeHHs MO3BOJUT
oOyuvarorumcsi ¢ 3[1P ycBOUTH KitOYEBbIE XMMUYECKHE KOMIIETCHIIMM U TOHSTh
pOJIb U 3HAUEHHE XUMHUU CPEeIU JIPYTUX HAYK O IPUPOJIE.

N3yyenue xumuu crnocoOCTByeT (hOPMUPOBAHUIO Yy OOYUYAIOMIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHUIO OOIICHAYYHBIX METOJOB (HAOIIOIEHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJEIUPOBAHKE), OCBOCHHUIO NMPAKTHYECKOTO MPUMEHEHUSI HAy4YHBIX
3HAHMI, OCHOBAHHOI'O HA MEXIIPEAMETHBIX CBA3SX C npeameramu «OKpyKaromui
mupy, «®Pusukay, «buonorus», «['eorpadus», «Marematuka» u (popmupyer
KOMIETEHIIMM, HEOOXOIMMbIe I TMPOJOJDKEHHS oOpa3oBaHHs B  00JacTu
€CTECTBEHHBIX HayK.

W3ydyeHne XuMUM CHOCOOCTBYeT pa3Butuio y oOyuatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO BOOOpakeHHs, (YHKIMOHAIBHOM TPaMOTHOCTH, YMEHUS
BOCIPUHHUMATh U KPUTHYECKH AaHAIU3UPOBaTh MH(OPMALNIO, MPEICTABICHHYIO B
paznuuHbIX  (Qopmax. 3HAYMMOCTh MpeaAMeTa Uil Pa3BUTHS  KU3HEHHOM
xoMrereHIu oOyuatoutuxcs ¢ 3[1P 3akiogaercst B yCBOGHUM OCHOBBI XUMUYECKHUX
3HaHUW, HEOOXOAMMBIX JUIsI TOBCEJHEBHOW MKU3HU; HABBIKOB 3J0pPOBOIO U
Oe3omacHOro JUisi 4YeloBeKa M OKpyXKarolied ero cpeasl oOpa3a KHU3HU,
(OpMHUPOBAHUU FKOJIOTUYECKON KYJIbTYPHI.

[Iporpamma oTpaxaeT cojepkaHue OOydeHHs MPEeaMETy «XUMHUSI» C YUETOM
0ocoObIX oOpa3zoBaTelnbHbIX NOTpeOHOCTEM oOyvaromuxcs ¢ 3IIP. Osnanenue
y4eOHBIM TPEIMETOM «XHUMHS» MPEICTABISET ONPEACICHHYIO TPYAHOCTh IS
oOyuaromuxcst ¢ 3[IP. DTo cBs3aHO ¢ OCOOEHHOCTSAMHM  MBICIUTEIIBHOU
NEeATEIbHOCTH, MEPUOJUYECKUMHU KOJIEOAHUSAMH BHUMAaHUSA, MajbiM O00BEMOM
naMATH,  HEJAOCTAaTOYHOCThIO  OOIIero  3amaca  3HAHWM,  NOHM)KEHHBIM
II03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

Jlnst ipeosionieHusl TPYIHOCTEH B M3YYEHUM YYEOHOro mpeamera «XuMus»
HeoOxonMMa amanrtanus o0beMa UM XapakTepa y4yeOHOro marepuana K
MI03HABATEJIbHBIM BO3MOXKHOCTSIM JaHHOM KaTeropuu OOydaroluXcs, Y4eT WX
OCOOCHHOCTEM pa3BUTHA: HCIOJIb30BAHUE aITOPUTMOB, BHYTPUIIPEAMETHBIX U
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

[Ipy u3yyeHUM XUMHH HEOOXOJUMO OCYUIECTBISATh B3aUMOJEUCTBUE Ha
TOJINCEHCOPHOM OCHOBE.

Teopernuecknuii  Marepuanl  pEKOMEHAYETCA  HM3y4aTb B IIpoLecce
MPaKTUYECKON JEeSATENbHOCTU. BO3MOXKHO BBIJICICHHE OTACIbHBIX YPOKOB Ha
pelieHne 3a7ad B CBA3U CO CIOXHOCTBbIO aHayn3a Tekcta oOydarommmucs c¢ 3I1P.
OpraHdyeckoe €IWHCTBO MPAKTUYECKOM W  MBICIUTENBHON  JI€ITebHOCTH
oOyyarolmuxcss Ha YpOKaX XHUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOGHHIO Oa3MCHBIX XMMHUYECKUX 3HaHUU M ymeHuil. Ocoboe BHHMaHuEe Npu
U3YUYCHUU XUMUHU YIEISETCS] U3YUYECHUIO «CKBO3HBIX» MOHATUNH U (POPMHUPOBAHUIO
HaBBIKA CTPYKTYPUPOBAHUS MaTepHaIa.

[enun u 3a7aun u3yueHus yaeOHOTO IpeaAMeTa « XUMHUS)

OOmue nenu u3ydyeHUs y4dyeOHOro mnpeaMera «XUMHsS TPEACTABICHBI B
denepanpHOil pabodeil mporpamMme OCHOBHOTO oOmiero oOpaszoBanus. OHu
aKTyaJIM3UPOBaHbl C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIETO
oOpa3oBaHusl, HAMIPABJICHHOCTH O0YYEHHUsl HA PA3BUTHUE U CaMOPA3BUTHE JUYHOCTH,



dbopmupoBaHue €€ MHTEIeKTa U o01Ieil KynbTypbl. O0yuyeHne YMEHUIO YUUTHCS U
MPOJOJKATh CBOE 00pa30BaHHE CAMOCTOSITEIbBHO B HACTOSIIIEE BpeMs SIBIISETCS
OJIHOM M3 BOKHEUIIUX PYHKIUN y4eOHBIX MTPEAMETOB, B TOM YHCIIE U «XUMUN.

s obyuaromuxes ¢ 3P, Tak ke, kak ¥ JUisi HODMAaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIMX  OCHOBHYIO  OOpa30OBaTENbHYI0  MPOrpPaMMy,
JOMHUHHUPYIOIIIEE 3HaUCHHE MPUOOPETAIOT TaKKe 1ENH, KaK:

dbopMupoBaHUE  HMHTEIUIEKTYaJIbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHHYECTBY,  CaMOCTOSTEJIbHOMY  MPUHATHIO  PEIICHWH,  CcrnocoOHOMH
aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

HaIpaBJICHHOCTh OOYYEHHUs HAa CHUCTEMAaTHYECKOE NMPUOOIIEHUE YYalUXCS K
CaMOCTOATENIbHON I103HABATEIbHOM JIEATEIbHOCTH, HAyYHBIM M IPAKTUYECKUM
METOJlaM TMO3HaHUsI, (POPMUPYIOIIMM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

o0ecrieueHue YCJIOBUM, CIOCOOCTBYIOIIMX NPUOOPETEHHUIO OO0YUYarOIIUMUCS
OIbITa Pa3HOOOPA3HOW JESITENIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETEHIMH), MMEIOIMIMX YHUBEPCAJIBLHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB JICSITEIIBHOCTH;

dbopMHpOBaHME YMEHHI OOBSCHATH M OLIEHHUBATH SBJICHUS OKPY>KAIOIIETO
MHUpPa Ha OCHOBAaHWH 3HAHUH M ONBITA, TIOJYYCHHBIX MPU U3yUYECHUH XUMUH;

dbopmupoBaHue y 00y4yarolUXCsl TYMaHUCTUYECKUX OTHOIICHHWM, MOHUMAHHUS
LHEHHOCTH XMMHYECKUX 3HAHUU i1 BBIPAOOTKH HSKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEICHMS B OBITY M TPYAOBOU JEATEILHOCTH B LEISAX COXPAHEHHUS CBOETO 310POBbs
Y OKPYKaroIIed IPUPOJHOM CPENBL;

pa3BUTHE MOTHBAIlMU K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHSI OOIIEYEIOBEUECKIX LIEHHOCTEH, FTOTOBHOCTH
K OCO3HaHHOMY BBIOOPY MpOodUIIs U HAIPABICHHOCTU JaTbHEHIIIETr0 0Oy4eHHUS.

Kypc HampaBieH Ha pelnieHue CcHeAyoluX 3aj1ad, 00ecrneyrBaroInX
peanu3anuoo JIMYHOCTHO-OPUEHTUPOBAHHOIO M AESTEIBHOCTHOIO IMOAXOJOB K
oOyuennto xumuu oOydaronuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs:

(dbopMHpOBaHHE NEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX IMPEACTABICHUM O
BELIECTBAX, HUX MPEBPALECHUAX U MPAKTUYECKOM TMPUMEHEHHH; OBJIAJICHUE
MOHSITUHBIM aIllapaToM U CUMBOJIUYECKUM SI3BIKOM XUMHH;

OCO3HaHUE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak o0iacTu
COBPEMEHHOIO €CTECTBO3HAHHUSA, XUMUYECKHX IMPEBPAIICHU HEOPraHM4eCKUX |
OpPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHU KUBOUW M HEXXUBOW MPHUPOJIHI,
yriryOeHne MpeCTaBIeHU 0 MaTepUaibHOM €IUHCTBE MUPA;

OBJIaJICHUE  OCHOBAaMH  XHUMHYECKOM  TPaMOTHOCTH:  CIHOCOOHOCTBIO
aHAJIM3UPOBaTh W OOBEKTHBHO OIICHMBATH >KU3HEHHBIC CHUTyallMH, CBS3aHHbBIC C
XUMHEH, HaBbIKaMH 0€30MacHOr0 OOpalleHHs C BEIEeCTBAMH, HCIIOJIb3YyeMbIMU B
MOBCE/IHEBHOM JKM3HM; YMEHHEM aHaJU3upOBaTh U IUIAHUPOBATh 3KOJIOTUYECKU
0e30MacHOe MOBEAEHUE B LEISAX COXPAHEHUS 3/I0POBbsl U OKPYKAOIIEH Cpeabl;

dbopMupoBaHME  YMEHUN  YCTAaHaBIMBATh  CBA3M  MEXKIY  PEaJIbHO
HAOJIIOJaeMbIMM XUMUYECKUMH SBJICHUSAMH W MPOLECCAMU, MNPOUCXOIAIIMMU B
MUKPOMUPE, OOBSICHATH MPUYUHBI MHOrooOpa3vsi BEUIECTB, 3aBUCHUMOCTb UX



CBOICTB OT COCTaBa U CTPOEHUS, & TAK)KE 3aBUCUMOCTh MPUMEHEHHS BELIECTB OT UX
CBOMCTB,;

NpUOOpPETEHUE OIbITa MCIHOJB30BAHUS PA3JIUYHBIX METOJIOB HU3YUCHHS
BELIECTB, HAONIONEHUS 3a UX MPEBPANICHUSAMHU IMPU MPOBEICHUU HECIOKHBIX
XUMHUYECKHX HKCIEPUMEHTOB C HCIOIB30BaHUEM JIAOOPAaTOPHOTO OOOPYIOBaHUS U
puOOpPOB;

(opMHpOBaHUE MPEACTABICHUI O 3HAYEHUN XUMHYECKONW HAYKU U PEIICHHUH
COBPEMEHHBIX JKOJIOTMYECKHX TpobjieM, B TOM UHKCIE B MPEAOTBPAIICHUU
TEXHOTEHHBIX U SKOJIOTUYECKUX KaTtacTpod.

Oco0eHHocTH 0TOOpa M aJaNTALMM Y4eOHOI0 MATEPHAJIAa IO XUMHUHU

OOyueHnne yueOHOMY MpeAMETY «XUMHUSD» HEOOXOIUMO CTPOUTH Ha CO3aHUH
ONTUMAJIbHBIX YCIOBUH JIJIs1 YCBOCHUS TPOTPAMMHOTO MaTepHuaia 00ydaroIuMHCs ¢
3IIP. bonblioe BHUMaHUE JOJKHO OBITH YIEJIEHO OTOOpY yueOHOro marepuaia B
COOTBETCTBUM C MPHUHIMIIOM JOCTYIHOCTH NpPU COXPAaHEHHUU oOuiero 0a30BOro
ypoBHsA. OH JODKEH MO COAEpX aHUI0 U 00beMy OBITh aJanTHUPOBAHHBIM IS
oOyuatomuxcst ¢ 3IIP B cooTBeTcTBUM € HX 0COOBIMH 00pa3oBaTEIbHBIMU
notpedbHocTsIMU. ClrieyeT OOJEerYuTh OBJIAJEHUE MATEpHAIOM OO0YyYaroIIMMHCS C
3I1P mocpencTBOM €ro JeTadbHOro OOBSCHEHUS C CUCTEMAaTHYECKUM IOBTOPOM,
MHOTOKPaTHOM TPEHUPOBKOW B MPUMEHEHWHM 3HAHUM C HCMOJIb30BAHWEM NPUEMOB
AITOPUTMH3ALMU U BU3YaJIbHBIX ONOp, O0YYEHHS CTPYKTYPUPOBAHUIO MaTepraa.

Bonbiioe 3HaueHHe 151 HOJTHOIIEHHOTO YCBOEHHUS y4eOHOIro Marepurasia MMeeT
Oropa Ha MEXIIPEAMETHBIE CBSI3U BOMPOCOB, U3YYAEMBIX B JAHHOM Kypce, ¢ TAKUMU
yueOHbIMU TipenMmeTamu Kak «['eorpadus», «Pusuka», «buonorus». Ilo3Bomsis
paccMaTpuBaTh OJMH U TOT K€ Y4eOHbIM MaTepuall C pPa3HbIX TOYEK 3pPEHUs,
MEXIMPEAMETHbIE CBA3M CHOCOOCTBYIOT €ro JydllleMy OCMBICIEHHIO, Oosee
MPOYHOMY 3aKPEIJICHUIO TTOJIYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHUM.

[Tpu moAroTOBKE K ypOKaM YUHUTENb JOJKEH MPeayCMOTPeTh (pOpMUPOBAHUE
y oOydJarmommxcs YMEHUHM aHalW3UpOBaTh, CPaBHUBATH, 000OMIATH W3Yy4aeMBIH
MaTepuaj, IJIaHUPOBaTh MPEACTOSIIYI0 pPadOTy, OCYLIECTBISATH CaMOKOHTPOJIb.
Heo0xoauMO MOCTOSIHHO CHNEAWTh 3a MPaBUIBHOCTBIO pPEYeBOro O(opMIIeHUs
BbICKa3bIBaHUI oOy4aromumxcs ¢ 3I1P.

B cBsi3u ¢ 0cCOOEHHOCTSIMU MOBEACHUS U JIeATeIbHOCTH, oOydatomuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPTaHM30BAHHOCTh) HEOOXOAMM CTPOXKAUIIMI KOHTPOJb
COOJIIOJICHUsI TPaBWJI TEXHUKH OE30MaCHOCTH MpH MPOBEJACHUU JIaDOPATOPHBIX
paboT B XMMHUYECKOM KaOWHETE.

IIpuMmepHbIe BuAbI AesiTeJbHOCTH 00yyaomuxcs ¢ 311P, 00ycioBieHHbIe
0COOBLIMH oOpa3oBaTeibHbIMHU NOTPEOHOCTSAMH M odecreynBaroIue
OCMBICJICHHOE OCBOCHHE CO/IePKAHUN 00pa30BaHus 10 NpeaMeTy « XHMH»

Conepxanue BUAOB AesTenbHOCTH oOyuaromuxcs ¢ 3[1P Ha ypokax xumuu
OTpeeNsieTCsl X 0COOBIMU 00pa3oBaTeIbHBIMHU MOTpeOHOCTAMH. [ToMUMO TIMPOKO
ucnoibszyembix B @OIT OO0 oOumx A Bcex 00yyaroumxcs BUAOB ACSITEIbHOCTU
ClIeyeT YCWIUTh BHJBI JESATENbHOCTH, cleur(uyHble s AAHHOW KaTeropuu
oOyuaromuxcs, [Js O00€CleYeHHs] OCMBICICHHOTO OCBOCHHS  COJEp>KaHUS
o0pa3oBaHus MO MPEAMETY: YCHJICHHE MPEIMETHO-TIPAKTUYECKON AESTEIbHOCTU C
aKTUBHM3allMEd  CEHCOPHBIX CHUCTEM; 4YEpEelIOBaHHME BHUAOB  JICSITEIbHOCTH,



3aICVCTBYIOIIUX PAa3IMYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHUE MAaTepHalia C ONOPOU
Ha QITOpPUTM; «IIOIArOBOCTH» B HM3YYEHUM MaTepuana; HCIOJIb30BaHUE
JOTIOJTHUTENBHOW BHU3yaJIbHOM OMOphl  (TJIaHbl, O0Opa3ilbl, CXEMbl, I1a0JIOHbI,
onopHbie Ta0uIel). g pa3Butus y odydaromuxcs ¢ 3[1P ymenus ngenatb BHIBOJIBI,
(dbopMUpOBaHUSA TPAMOTHOTO PEYEBOrO BBHICKA3BIBAHUA HEOOXOAWMO HCIOIb30BaTh
omopHeie cnoBa u kiuime. Ocoboe BHUMaHHME CJEIYeT YACTUTh OO0YUYEHHUIO
CTPYKTYPUPOBAHHIO MaTepuajia: COCTABJICHHE PUCYHOUHBIX M BEpOABHBIX CXEM,
COCTaBlieHHMEe  Ta0lWll, COCTaBlieHHEe KilacCUPUKAMU C  00O03HAYECHHBIMU
OCHOBAHMSIMU JIJIS KJIACCU(PUKALMY Y HANIOJIHEHUE WX MPUMEpPaMU U Jp.

[IpumepHast TemaTHdeckass U TEPMHUHOJOTHYECKAs JIEKCMKA COOTBETCTBYET
®OIT O0O0.

Jns obyuaromuxcsi ¢ 3[IP cymniecTBEHHBIMU SIBISIIOTCST MPUEMBI palbOThI C
JEKCUYECKUM MaTepuaiaoM no mnpeamery. I[IpoBoaurtcs cneumanpHas paboTta 1o
BBEJICHUIO B aKTUBHBIN CJIOBaph OOYYaAIOIIUXCSI COOTBETCTBYIOLIEH TEPMUHOJIOTHH.
N3ydyaemble TEpMHUHBI BBOASTCS Ha TOJMCEHCOPHOM OCHOBE, 00s3aTelibHa
BU3YyaJlbHAsI MOJIEPIKKA, AITOPUTMBI PaOOTHI C ONPEECIICHUEM, OTIOPHBIE CXEMBI J1JIs
aKTyaJu3aluyi TEPMUHOJIOTHUH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBercTtBUM ¢ ®DenepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOT'O 0OIIero o0pa3oBaHus yUeOHbIH MpeaMeT «XUMUS» BXOJIUT
B OpeaMeTHyro o0nacte «EcCTeCTBEHHOHAay4HbIE NPEIMETBD) U SBISETCA
00s3aTENbHBIM ISl U3YUEHUS.

VY4eOHbIM TJTaHOM Ha €€ u3ydyeHue oTBeeHO 136 ydyeOHbIX yacoB — 1o 2 4 B
HeJemo B 8 1 9 Kilaccax COOTBETCTBEHHO.

Copnepxkanue  ydeOHOTO  mpeaMeTa  «XUMHs», TPEACTABICHHOE B
denepanbHOil paboueit mporpamme, coorBeTcTByer @I'OC OOO, pazpaborano ¢
yaetoM DenepanbHO OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus TIO0 Y4eOHOMY TMpeameTy «XHUMHs», COOTBeTCTBYyeT DenepanbHOU
aJIanTHPOBAHHON OCHOBHON 00pa30BaTENbHONW MPOrpaMMe OCHOBHOTO OOIIEro
o0Opa3oBaHMs 00YJarOIIMXCS C 33ACPKKOM MCUXUUECKOTO Pa3BUTHSI.

COLAEPXAHUE YYEBHOI'O ITPEAMETA «X1UMMUA»

COJEPXAHUE ObYUYEHNMA B 8§ KITACCE

[lepBOHaYaIbHBIE XUMHUUYECKUE TTOHATHS

[Ipenmer xumuu. *Ponbk XuMHHM B JKHM3HH delloBeka.™ Tema W BemiecTra.
du3nyueckre CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHME BEHIECTB. *XuMHUS B
cucreme Hayk.* UYmuctele BemiectBa u cMecd. CrnocoObl pasfeneHus cMecel.
[IpaBuna  Ge3omacHoro oOpamieHWsi ¢  BEHIECTBAaMU U JIAOOPATOPHBIM
obopynoBanueM. *[loHaTHE 0 METO/IaX TTO3HAHUS B XUMUU.*

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE IEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX
anemMeHToB. OTHOcCUTENbHAsE aToMHas Mmacca. lIpocTele W CIIOXKHBIE BELIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHHUE.



Xumnyeckass (opmyrna. BajleHTHOCTP aTOMOB XHUMHYECKUX DJIEMEHTOB.
*3aKOH MOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHAs MOJEKYJIsIpHas Macca.
MaccoBast 10711 XUMMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

dusnueckue W XUMHYECKUE SBICHMs. Xumuueckas peakuus. llpusnaxu
XUMUYECKUX pEaKkUuid. YPaBHEHHsS XHMHUYECKUX PpEAKIUH. 3aKOH COXpaHEHUs
Macchl BemecTB. Knaccudukaus XuMHUIeCKUX peakinii (COeAMHEHNUs, PA3I0KEeHUS,
3aMelIeHNs, 0OMEHA).

XAMHUYECKUM DKCIIEPUMEHT: 3HAKOMCTBO C XHMMHMYECKOM TOCYAOH, C
npaBuIaMu paboThl B JabopaTopuu W NpuUEMaMu OOpalieHHs ¢ J1abOpaTOPHBIM
o0OpyJIOBaHHEM; U3y4yeHHE U OmNHcaHue (U3NYECKHX CBOWCTB  0Opa3IoB
HEOPTaHUYECKUX BEIIeCTB; HaOmoneHue (u3nueckux (TJIaBICHUE BOCKA, TasHHE
JbJla, paCTUpPAaHUE caxapa B CTYIKE, KHIIEHHE U KOHAEHCAIMsI BOJbI) U XUMHUUECKUX
(ropeHure cBeuM, MpPOKAJIMBAHWE MEAHOM IPOBOJIOKH, B3aUMOJECICTBHE Mena ¢
KHCJIOTON) SIBIEHUH, HAOMIOJJCHUE U ONMCAaHHUE MPU3HAKOB MPOTEKAHUsI XUMHUUECKUX
peaxiuii (pas3yiokeHue caxapa, B3auMOAECHCTBUE CEPHON KUCIOTHI C XJIOPUIOM Oapus,
pasnoxenue rugpokcuaa menu (II) mpu HarpeBaHuM, B3aMMOACWUCTBUE JKeJe3a C
pactBopom conu meau (II));u3ydenue crnocoOOB pazjieneHus cMeceil (C MOMOIIbIO
MarHuta,  (WIbTPOBaHHWE,  BbINAPUBAHWE, JUCTWUIALMA,  Xpomarorpadus),
IPOBEJICHUE OYKMCTKH IMOBAPEHHOM COJIM; HAOJIIOJIEHME W OMNHMCAHHME pPE3YJIbTaTOB
IPOBEJCHUSI OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAcCChl, CO3JaHHUE
MoeJIel MOJIEKYJI (IIapOCTEPKHEBBIX ).

Baxneimme mpeacTaBUTeNIM HEOPraHNYECKUX BELIECTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucinopon — 3ieMeHT W mpocToe
BelmecTBo. Haxoknmenue kucimopoia B Tpupoae, (U3HYECKHE U XUMHUYECKUE
cBoiicTBa. Peakiiuu ropeHusi MpOCThIX U CIOXKHBIX BemecTB. CrocoObl MOIyYeHUs
KHCIIOpOoJa B JIabopatopuu *u mpombinuieHHOCTH.* [IpuMeHeHne Kuciopoja.
[Tonsitue 06 oxcunax. Kpyrosopot kucinoposaa B npupoze. *O30H — aiioTpornHas
MO U (UKL KACIIOPO/IA.

TeroBolt 3PheKT XUMHUECKOW pPEaKIuu, TEPMOXHMHUYECKHE YypaBHEHUS,
DK30- M DHJIOTEPMHUYECKHE pPEaKUMH. TOIUIMBO: Yrojlb M METaH. 3arps3HCHHE
BO3/1yXa, yCHJICHUE TapHUKOBOTO 3 PekTa, pa3pylieHue 030HOBOTO CJios.™

Bonopon — anemeHT u nmpocToe BeniecTtBo. Haxoxknenue Bogopoaa B pupozae,
bu3nUecKue U XUMUYECKHE CBOMCTBA (Ha MpUMEpe B3aUMOJICHCTBUS C HEMETaJlJIaMU
U OKCHJaMHU METaJUIOB), IPUMEHEHUE, *crocoOsl nosydeHus.™ [lonsaTre o Kuciorax
U COJISIX.

KonuuectBo BemiectBa. Moiib. MossipHas macca. 3akoH ABoraapo. MoJispHbIii
00béM Ta3zoB. Pacuersi mo xummueckoit ¢dopmyne. Pacdersl maccoBoil o
XUMUYECKOTO 3JIEMEHTAa B COCAMHEHWM, KOJIMYECTBA BELIECTBA, MOJIIPHOM Macchl,
MOJIIPHOTO 00OBheMa ra3oB. Pacy€Tel mo XUMUYECKIM YPaBHEHUSM.

*@uznyeckue cBoiicTBa BoAbL.* Boma. Ee coctaB, cTpoeHue W MOJEKYIIBI.
*Bopaa kak pactBoputenb.* PactBopsl. *[1oHsATHE 0 HACKIINIEHHBIX U HEHACHIIIICHHBIX
pactBopax. lloHsitue pacTBOpMMOCTH BellecTB B Boje.* Pacuer MaccoBoil J101u
BEILIECTBA B pacTBope (MPOLIEHTHAsI KOHIEHTpalus). MaccoBasi 70Ji1 BElIeCTBa B
pactBope. *XHUMHYECKHE CBOMCTBA BOJABI (Pa3jOKE€HUE, PEaKIMH C HaTpHUEM,



OKCUZOM Kaiblusi, okcugoM cepbl (IV) peakiuu ¢ Meramiamu, KUCIOTHBIMU U
OCHOBHbIMU OKcujaMu). [lonsitue 00 ocHoBaHusix. Poib pacTBOpoB B Mpupojie U B
KU3HHU 4YesloBeka. KpyroBopoT Bojbl B mpupoje.* 3arpsisHeHHE NPUPOJHBIX BOJ.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Baxnelimme knaccel HeopraHumueckux coenuHenuil.  Kiaccuduxanus
HEOpTraHWYECKUX coeauHeHui. OKcuapl: cocTaB, Kiaccudukaius (KUCIOTHBIC,
OCHOBHBIC, *aM(doTepHbIC, Hecoaeo0pa3yomue - Ha nmpumepe okcuaa yrireposaa (11)
u okcuga azora (ll)), Homenkmarypa.* *[lomydeHune™ m XuUMHUYECKHE CBOWCTBA
OKCUJIOB (B3aMMOJICHCTBUE C BOAOW, KucioTamu, nienodyamu). (OCHOBaHUS.
Knaccudukanms  ocHOBaHWiA:  METOYM W HEPACTBOPUMBIE  OCHOBAHHS.
Homenknarypa ocHoBanui. @PuU3HYECKHE M XUMHYECKUE CBOMCTBA OCHOBAHUU
(B3aUMOJEHCTBUE C OKCHUJAMU HEMETaIOB, KHUCIOTamH, coisimu). *[lomyuenue
OCHOBaHMI1.*

Kucnotel: cocrtaB, kiaccudukamus, HOMEHKIATypa, (GU3HMYECKUE U
XUMHUYECKHE CBOMCTBa (B3aMMOJICWCTBHE C METaJJIaMH, OCHOBHBIMHU OKCHJIAMU,
OCHOBAHMSIMHU, COJIIMH, HAa TPUMEpPE COJSTHOM M CEpPHOM KHCIOT), *CrocoObl
nonyueHus.* Psan aktuBHocTH MetayuioB H. H. bekeroBa. Comu (cpennue):
HOMEHKJIaTypa coJied, *crmocoObl TOJNy4eHHS™, B3aUMOJEHCTBUE COJEH C
MeTaJlJIaMU, KUCIIOTaMHU, II€JI0OYaMHU U COJISIMU, IPUMEHEHUE.

[Tonsarue 00 ampoTepHBIX TUIPOKCUIaX (HA MPUMEPE [IUHKA U *aTtoMUHUA™):
*XUMHUUYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMU U IIEJIOYaMH, PA3JI0KEHUE
MIpU HarpeBaHUM) U MOJTyUYeHHE.™

['eHeTnyeckasi CBsI3b MEXAY KjacCaMHd HEOPraHUYECKUX COEIUHEHUM.
['eHeTnyeckue psapl.

XUMUYECKUI SKCIEPUMEHT: KAUYE€CTBEHHOE OIpPEIEICHUE COJICPKAHUS
KHUCIIOpOJia B BO3JyXe; MOJYYCHUE M M3YUYCHHE CBOWMCTB KHCJIOPOJ]A; HAOIIOJCHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpanieHus TopeHus (moxkapa); o3HaKOMJICHHE C 00pa3liaMi OKCHJIOB U OITUCAHUE
WX CBOMCTB; TMOJYyYE€HHE M U3YYCHHE CBOMCTB BOAOpOJa (ropeHue); HaOIroJeHuE
o0pa3IioB  BEIIECTB  KOJMYECTBOM | MOJIb;, HCCIEIOBaHHE OCOOSHHOCTEH
PacTBOPEHUSI BEILIECTB C PA3IMYHON PACTBOPUMOCTBIO; MPUTOTOBJIECHNUE PACTBOPOB C
OIPEICIIEHHON MACCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA; B3AUMOIEHCTBUE BOJIBI C
MeTaJllaMU (HaTpUeM U KajblieM) (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB);
OTpENICJICHHEe PAcCTBOPOB KHUCJIOT U IIEJ0Yed ¢ TOMOIIbI0 HMHAUKATOPOB;
HCCIIEIOBAaHUE  OOpa3llOB  HEOPraHWYECKMX BEIIECTB  PA3IMYHBIX  KJIACCOB;
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B PACTBOpAx KUCIOT U IIEJIOYEH;
u3yueHue B3aumojierictBus okcuaa meau(Il) ¢ pactBopoM CepHOM KUCIOTHI, KUCIOT
C METaJUlaMM, PEaKUWi HEUTpalu3aluu; IMOJTy4EeHUE HEPACTBOPUMBIX OCHOBAHMW,
BBITECHEHME OJIHOTO  METajula JpyruM W3  pacTBOpa COJIM, pELICHHUE
AKCHEPUMEHTANBHBIX 3a7ad 1o TeMe «BaxHeline Kiacchl HEOPraHUYECKHUX
COEOMHEHUI.

[Teprnonnueckuit 3akoH u llepuoauueckas cucrema XMMHYECKUX 3JIEMEHTOB
. . MenpneneeBa. CtpoeHue aTOMOB. XUMU4ecKas CBA3b. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHbBIC PEAKIINH.



[lepBble MOMNBITKM KiIaccu(UKAMKU XUMHYECKUX djemMeHToB. I[loHsatue o
rpynmnax CXOJHBIX JJEMEHTOB (ILEJOYHbIE M IIEJIOYHO3EMEIbHbIE METaJLIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). *DIIEeMEHThI, KOTOpble 00pa3yloT aM()OTEpPHbIE OKCUIBI
U TUAPOKCHUIBL ™

[lepnognueckuit 3akoH. llepuonnueckas cucreMa XUMHUYECKHX JJIEMEHTOB
J. U. MenneneeBa.  KopoTkomepuonnas u  *anuHHOmepuomHas®  (OpMBI
[leprognyeckon cucremMbl XUMUUECKUX AnemMeHToB [. . Menneneesa. llepuonst un
rpynnsl. OU3NYECKUN CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB NEPUOAA U TPYIIIbI
DIIEMEHTA.

Crpoenne artomoB. CocTtaB aTOMHBIX saep. *M30TonbL™ DHEKTPOHBI.
CrpoeHHe 3JIEKTPOHHBIX 000JI0YEK AaTOMOB MEpBbIX 20 XMMHYECKHX 3JIEMEHTOB
ITepuomnueckont cucrembl JI. 1. MeHnneneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB 3JEMEHTOB MaJbIX IEPUOJIOB U
IJIaBHBIX MOATPYIII, B 3aBUCUMOCTH OT aTOMHOT'O (ITOPSKOBOr0) HOMepa 3HaueHue
Ileproguyeckoro 3akoHa u Ilepuoandeckon CUCTEMBI XUMUYECKUX JJIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. [1. 1. MenneneeB — y4€Hbli U rpakJaHuH. >

Xumuueckass cBs3b. KoBasieHTHas (MOJIsSIpHAasT M HENOJIsIpHAsi) CBA3b.
*JNEeKTPOOTPULIATEIILHOCTh ATOMOB XUMHUYECKUX 3JIEMEHTOB.™ MlOHHAs CBSI3b.

Crenenp  okucieHus.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHM.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHHS. OKHUCIIUTENIN U BOCCTAHOBUTEIIN.

XUMHUYECKUI JKCIEPUMEHT: HU3y4YeHHE OO0pa3loB BEIIECTB METAJIOB H
HEMETAJUIOB; B3aMMOJCHCTBUE THUAPOKCHAA LHWHKA C pPAacCTBOPAMHU KHCIOT H
HIEJI0YEH; NPOBEAEHUE OIBITOB, WIUIIOCTPUPYIOIIUX IMPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakliuu pa3ioKeHUs, COETUHEHHUS).

MexnpeaMeTHbIe CBA3U

Peanuzanusi MeXNpeIMETHBIX CBS3€M MPU W3YYCHUH XHMHH B 8 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCTOIb30BAHKNE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH,
TaK W TIOHSATUH, SABJISIONIMXCS CHUCTEMHBIMU JJIS OTHAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBCHHO-HAYYHbBIC MOHATHS: HAyYHBINH (DAaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHajJW3, CHHTE3, KJIacCH(PUKAINI, TEPHOIUIHOCTh, HAOIIIOICHHE,
OKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPCHHUE, MOJICITb, SIBIICHHC.

dwusnka: MaTepHsl, aTOM, DJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI,
PaIOaKTUBHOCTb, MOJIEKYJIa, JJCKTPUUECKUN 3apsij, BEIIECTBO, TEIO, OO0BEM,
arperaTHOE€ COCTOSIHME BEIIeCTBA, Ta3, (U3NYECKWe BEIUYUHBI, €IUHUIIBI
U3MEPEHUsI, KOCMOC, TUTaHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIC
MCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYpPCHI.

COAEPXKXAHUE OBYUYEHMUA B 9 KIIACCE

BCH_ICCTBO U XUMHWYCCKas PCAKIHA



[lepuonnueckuii 3akoH. [lepmonnueckas cucreMa XMMHYECKUX HJIEMEHTOB
. . MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHUHM CBOMCTB
XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJINS, KAJIBLMS U UX COCIMHECHUN B
COOTBETCTBUM C IOJIOKEHUEM DJIEMEHTOB B llepronnyeckol CUCTEME M CTPOCHHEM
MX aTOMOB.

CrpoeHue BemecTBa: BHJBI XUMHUYECKON CBSI3U. TUIBI KPUCTATTUYECKHUX
peméToK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAILTUYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3U.™

Knaccuduxkarus 151 HOMEHKJIaTypa HEOPraHUYECKHUX BEIIECTB
(MexayHapoJHas U TpUBHAJIbHAS). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K pa3jJW4yHbIM KJIAacCaM HEOPraHWYECKUX COCIUHEHWW, TEHETUYECKas CBS3b
HEOPTaHUYECKHUX BEILIECTB.

Knaccudukanuss XUuMUYECKUX PEaKIMi 10 pa3IMYHbIM MIPU3HAKAM (T10 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIIoBoMy HdexTy, Mo
U3MEHEHUIO CTENCHEN OKHUCIICHHS XUMHUYECKHX DJIEMEHTOB, *10 00paTHMOCTH, IO
Y4acTHIO KaTajim3aTopa).™ DK30- u 3HJIOTEPMUYECKHUE pEaKLUMU.
*TepMOXUMHUUYECKUE YPABHEHUS. ™

*[loHsiTHE O CKOpPOCTU XUMHUYEeCKOM peakuuu. [loHsiTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHsATHEe O TOMOTEHHBIX M Te€TePOTCHHBIX
peakuusx. [lonstue o0 XumMHYecKOM paBHOBecHU. C(CMENIEHHE XUMHUYECKOTO
paBHOBecHusl. DaKTOpbI, BIUAIOIIAE HA CKOPOCTh XUMHUYECKOW pEAKIUU U
MOJIO’KEHHE XUMHUYECKOTO paBHOBECHUS. ™

OKUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaxkLuu. CocraBnenue YpaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUMW €  HCIOJIB30BAaHMEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopus AJIEKTPOJTUTHYECKON JIUCCOLAALINH. DIIEKTPOIUTHYECKAS
JUCCOIIMAITUS. DJCKTPOJIUTHI U HEINCKTPOJIuThl. KaTnoHbl, aHnoHbI. *MexaHu3M
JHACCOLIMALIMM BEUIECTB C PA3JIMYHBIMU BUJIAMU XUMUYECKOM CBsA3U. lloHsATHE O
cTeneHu aucconuanuu.™ CUIbHbIE U CITa0ble SJIEKTPOIUTHI.

Peakuiuu moHHOTO OOMEHA. YCJIOBUS MPOTEKAHUS PeaKIUii MOHHOTO OOMEHa
0 KOoHUA. llonmHbIE M COKpAlIEHHBIE MOHHBIE YPABHECHUS pEAKIUNA. XUMUUYECKHUE
CBOMCTBAa KHCJIOT, OCHOBaHMW W COJI€l B CBeT€ TMpEICTaBICHUN 00
ANEKTpoJuTHYECKO nuccouuaruu. Cpeaa pactBopa. KauecTBeHHble peakuuu Ha
KaTUOHBI U aHWOHBI: XJOPUJI-, OPOMHI-, UOIUMI-, CyJbdaT-, KapOOHAT-, CHIIMKAT-,
dbochar- aHWMOHBI, THAPOKCUA-HUOHBI, KATUOHBI AMMOHMS, MAarHus, KaJbllus,
anoMuHus, xeneza (2+) u (3+), meau (2+), HMHKA, NPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

XUMHUYECKUM IKCIEPUMEHT: O3HAKOMIIEHUE C MOJCISIMU KPUCTALUIMYECKHUX
pEmETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB M HEMETauioB (Tpadura u
anMmasa), CJIOKHBIX BEIIECTB (XJOpUlla HATpHsl); KCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOM PEaKIMu OT BO3ACUCTBHUA PA3TUYHBIX  (AKTOPOB;
MCCJIENOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MPOLECCA AUCCOLMALINHI
KUCIIOT, 1Ieoueid W coyied (BO3MOXKHO HCHOJIB30BAaHUE BUACOMATEPUATIOB);
MIPOBECHUE OIBITOB, WUIIOCTPUPYIOUIUX MPHU3HAKH MPOTEKAHMS PEAKUUNA HOHHOTO



oOMeHa (0Opa3oBaHHME OcCajlika, BBIJIEJICHUE Ta3a, OOpa30BaHMUE BOJIbI); OIIBITOB,
WITIOCTPUPYIOIIMX ~ TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEaKIUid
(ropeHue, peakIuH paslIoKEHHUs, COCIUHEHUS); PACIIO3HABaHWE HEOPTaHMYECKHUX
BEIICCTB C TOMOINBIO  KA4YeCTBEHHBIX PEaKIUii HAa  HOHBL, PEIICHUE
AKCIIEPUMEHTAIBLHBIX 3a]1a4.

HeMmeramibsl 1 X coequHeHUs

OO6miast xapakTepucThka rajaoreHoB. (OCOOEHHOCTHM CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne U (U3NYECKHUE CBOMCTBA IMPOCTHIX
BEILECTB — TAJIOTE€HOB. XUMUYECKUE CBOMCTBA HAa MPUMEPE XJIopa (B3auMOIECICTBUE
C MeTaJUlaMH, HEMEeTa/llaMH — BOJOPOJAOM U KHCIOpPOJOM, *mienodamu™).
XnopoBogopoa. ConsiHasi KUACIOTa, XUMHUYECKHME CBOMCTBA, *moiyuyeHue™,
npuMeHeHue. *JlelicTBue Xjopa W XJIOPOBOAOPOJAa HA OpraHu3M YeJoBeka.™
BakHelme XJIOpUIbl U UX HaXOXKJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB KHCJIOPOJIa ¥ CEPBI. XapaKTEPHbIC CTENIEHU OKUCIICHUS.

Crpoenue u (u3nueckre CBOWCTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEPHI.
AnnotponHble MOAUM(UKAIUU KUCIOPOJa M Cepbl. XUMHUYECKHE CBOMCTBA CEPBI
(B3auMoJeicTBUE *C HeMeTalulaMUu™® — BOJOPOJAOM U KHUCIOPOAOM, METaJlIaMH,
**KOHLIEHTPUPOBAHHBIMU a30THOM M CepHOU KuciioTamMu).* CepoBOAOPOJI: CTPOEHUE,
¢u3nueckue M XHUMHYECKHME CBOMCTBA (KUCJIOTHBIE W BOCCTAHOBHUTEIIbHBIE
cBoiicTBa). OKCHABI Cepbl Kak NPEACTaBUTENIM KHUCIOTHBIX OKcHI0B. CepHas
KHUCJIOTa: (pu3nueckue u XMMHUUYeCcKre cBoMcTBa (00mue u crnenuduueckue). Conu
CEpHOM KHCIJIOThI, KaYE€CTBEHHAsl peakuus Ha cyibpar-uoH. CepHHUCTass KUCIOTA.
*XuMHUECKHE PEAKIMH, JIKAIIUE B OCHOBE MPOMBILIUIEHHOTO CII0c00a MOJyYeHUs
cepHor KucioThl.* Haxoxknenue cepbl U €€ coenuHeHuid B mpupoje. [Ipumenenue
Cepbl U €€ COEAMHEHUN B OBITY U B MPOMBIIUIEHHOCTU. *XUMHUUYECKOE 3arpsi3HEHUE
OKpYXAalolel Cpelbl COENMHEHMSIMU Cepbl (KUCIOTHBIE MJOXKIW, 3arps3HEHUE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €0 MpeI0TBpaIeHus . *

OOmast xapakTepucTHKa 3JIeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aToMOB a30Ta u (ocdopa, XxapakTepHbI€ CTENIEHU OKUCIEHUS.

A30T, pacrpocTpaHeHue B Tpupojie, GU3HYecKrue U XUMHUUYECKHEe CBONCTBA
(B3aMMOJENCTBHE C METAUIaMHd M HEMETaJUlaMH - KHUCJIOPOJAOM M BOJOPOIOM).
Kpyrosopor azora B mpupoae. AMMHAK: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(OKHCIIEHHEe, OCHOBHBIE CBOMCTBA BOJHOI'O pacTBOpa), *MojyyeHue™ u npuMeHeHHe.
Conu amMmoOHMS: cocTaB, (U3MUECKHME M XHMHUYECKHE CBOMCTBa (pas3ioxeHue,
B3aUMOJICUCTBUE CO IEJI0OYaMM), npuMeHeHue. KadecTBeHHas peakuus Ha HOHBI
aMMOHHUA. A30THasi KHUCIoTa, €€ (pu3nueckrue U XMMUYECKHE CBOMCTBa (00uIue u
cneruuueckne), *nomydenne.* HurtpaThl (pasznoxkenue). A30THCTas KHUCIOTA.
Hcrnonp30BaHre HUTPATOB U COJICH aMMOHUS B KaU€CTBE MUHEPAIBHBIX yI0OpECHUIA.
*XuMHu4ecKoe 3arps3HeHNEe OKPY KaIoLIEeH cpelibl COeTMHEHUSIMH a30Ta (KUCIOTHBIE
JIOKIIH, 3arpsi3HEHUE BO3/4yXa, TOUBHI U BOJOEMOB).*

®octop, *Fammorpomubie Moauduxamuu ¢docdopa,*  puzmyeckue u
XUMUYECKME  CBOMCTBa  (B3aMMOJEWCTBHE C  MeTalylaMH, HEMeTaJlllaMH,
*KOHIICHTPUPOBAHHBIMKM a30THON M cepHoi kucioTamu).* Oxcun dochopa (V),



oprodochopHas kuciora: (U3MIECKUE U XUMUUYECKHE CBOMCTBa, *MOJydeHHe.*
*[lonsaTe O MHUHEpAIBHBIX yaoOpeHusx: HuUTpatbl U ¢ocdarel. [lonarue o
KOMILJIEKCHBIX yJ00peHusax.®* OOmias xapakTepucTuka sjaeMeHTOB [V A-rpynmsl.
Oco0OEHHOCTH CTPOEHHUS aTOMOB YTJepoJia U KpeMHHUs. BalleHTHOCTh U XapaKTepHbIe
CTENIEHU OKHUCJIEHHMsSI aTOMOB yIJiepoJa U KpeMHHs. PacmpocTpaHeHue yriepoja B
PUPOJE, XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

Yrnepon, amtotporHble Momupukanuu (rpadur, anmasz), GU3HYECKUE H
XUMHUYECKUE CBOMCTBA TMPOCTHIX BEHIECTB (B3aUMOJICUCTBUE C METaJUlaMH,
HEMETaJIaMH,  *KOHIICHTPUPOBAHHBIMH ~ A30THOW M  CEPHOM  KHCJIOTaMu)*.
Ancopbuus. Kpyrosopot yriepona B npupoae. OKcubl yriaepoaa, ux pusndeckue
U XMMHYECKHUE CBONCTBA, MOJYyYECHHUE U MPUMEHEHHUE, JCHCTBHE Ha OpPraHu3M
yeyioBeka. *DKoJormdeckue mpoOsiemMbl, CBsi3aHHble C okcuaoMm yriepoaa(lV);
TUMNoTe3a TIOOATBHOTO TOTEIUICHUS KJIMMaTa; MapHUKOBBIM 3ddekT.* YronbHas
KUCIIOTa U €€ colid, MX (PU3MYecKhe U XHUMHUYECKHE CBOWMCTBA, *MOJyYCHUE U
npumeHenue.* KauecTBeHHass peakius Ha KapOoHaT-woHBL. Mcmoiab3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO035HCTBE.

OO1ue npencraBiaeHust 00 0COOEHHOCTAX COCTaBa U CTPOEHUS] OPraHUYECKHUX
COEJIMHEHUH yIiiepo/a (Ha IpUMepe METaHa, 3TUJICHA, 3TaHOJIa, YKCYCHON KHUCIIOTHI.
*Ux coctaB m xumMuuyeckoe ctpoenue. Kmaccudukaius opraHUYecKUX BeIECTB.*
[ToHsiTHE 0 OMONOTrMYECKM BaXKHBIX BEIIECTBAX: XKUpPaxX, O€IKax, yrieBoJax — U UX
poiM B KU3HM 4YeloBeKa. *MarepuanbHO€ €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCAUHEHUN. *

KpemHuuii, ero ¢usnueckue ¢ XHMHYECKHME CBOMCTBa (Ha MpUMEpe
B3aMMOJICUCTBUS C METaUIaMHM M HEMETaUlaMH), *HoJiyueHHe™ U NpHUMEHEHHUE.
*Coenunenus kpemHaus B ipupoae. OOuue npencrabieHus 00 okcuae kpemuusa(IV)
U KpemHHEeBOW kucinote. Cunukarbl, (U3MYECKME U XUMHUYECKHE CBOMCTBA,
MOJIyYeHHE ¢ TPUMEHEHHE B OBITYy, MPOMBIIUICHHOCTH (B MEIUIIMHCKOM,
ANEKTPOHHOM, CTPOUTENBHON U Hp.). BaxkuHellne CTpOUTENbHBbIE MaTEpUAIbL:
KepaMHuKa, CTEKJIO, IIeMeHT, OeToH, xene300eToH. IIpobiembl 6Oe30macHOTrO
WCITIOJIb30BAHUSI CTPOUTETLHBIX MaTEPUAJIOB B IIOBCETHEBHOM JKU3HHU. *

XUMHUYECKUN 3KCIEPUMEHT: U3YUEHHE 0Opa3LO0B HEOPIaHUYECKUX BEILECTB,
CBOMCTB COJISHOM KHCJIOTBI; TPOBEJCHUE KAUYECTBEHHBIX PEaKIUi Ha XJIOPUJI-UOHBI
1 HaOJI0JICHUE TPU3HAKOB MX MPOTEKAHMS; OIBITHI, OTpakaroliue (GU3nueckue u
XUMUYECKHE CBOMCTBA TAJIOT€HOB W MX COEJAMHEHUH (BO3MOKHO MCHOJb30BaHUE
BUJIEOMATEpPHAIOB); O3HAKOMJIEHHME C oOpa3laMHu XJIOPUIOB (TajoreHUJO0B);
O3HAKOMJIEHUE C 00pa3uaMu cepbl U €€ COeIMHEHUSIMU (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB); HAOIIOICHUE Mpollecca OOYrIMBaHUS caxapa MOoJ JIeHCTBHEM
KOHUCHTPUPOBAHHOM CEPHOM  KHCJIOTBHI; HM3YYECHHE XHMHUYECKHX CBOMCTB
pa30aBIIEHHON CEPHOM KHUCIJIOTHI, MPOBEJCHNE KaueCTBEHHOM PEaKINK Ha Cynbdar-
WOH ¥ HaOMIOIeHHWE TpHU3HaKa €€ TPOTEeKaHUWs; O3HAKOMJIEHHE C (DU3MYeCKuMU
cBoiicTBamu a3zora, ¢dochopa U UX COEAUHEHUU (BO3MOXKHO WCIIOIH30BAHUE
BUJIEOMATEPHAIOB), 0Opa3naMu a3oTHBIX U (ochOopHBIX ymoOpeHUi; MOIyYeHHE
aMMHaKa M U3YYEHHE €ro CBOMCTB; MPOBEJICHUE KAYECTBEHHBIX PEAKIHUN HA WMOH
aMMOHUS U (ochaT-uOH U U3ydeHUE MPU3HAKOB UX MPOTEKAHUS, B3AMMOJICUCTBUE
KOHLIEHTPUPOBAHHON a30THOM KHCIIOTBI C MEIbI0 (BO3MOKHO HCIOJb30BaHUE



BHUJICOMATEPHUAJIOB); H3y4YCHUE MOJIeNIed KPUCTAUIMYECKUX PEIIETOK aiMasa,
rpaduTa; O3HAKOMJIEHHE C TMPOILIECCOM aJCcOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHUBOTA3a; MOJIYYEHUE YTICKUCIIOrO
raza M U3y4eHHe ero CBOMCTB; MPOBEJICHNE KAUYECTBEHHBIX PeaKIui Ha KapOoHAT- U
CUJIMKAT-MOHbl UM W3YYEHHE TPU3HAKOB UX IMPOTECKAHUS, O3HAKOMIICHUE C
MPOAYKIIMEN CHIIMKATHON MPOMBIIUIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIbHBIX 33/1a4
1o TemMe «BakHeime HeMeTauIbl U UX COCIUHCHUSY .

MeTtanisl 1 KX COETUHECHUS

OOmias XapakTepuCTUKa XUMHUYECKUX JJIEMEHTOB — METaUIOB Ha
OCHOBAaHMHU MX MojoxeHus: B Ilepuoandeckoil cucTeMe XMMHYECKHX 3JIEMEHTOB
. . MenaeneeBa u crpoeHuss atroMoB. CTpoeHHE MeETaJUIOB. MeTamndeckas
CBSI3b M METAJUIMYECKas KPUCTAJUIMYECKAs PEIIETKA. DINEKTPOXUMHUYECKUU Pl
HanpspKeHU  MeTaimioB. DU3MYECKMEe W XMMHUYECKHE CBOWCTBA METAJJIOB
(B3aMOJIEMCTBUE C KHUCJIOPOJAOM, BOJOH, KuciotamMu). *OOmme crnocoObl
noxy4yeHus wmetamuioB. [IOHSITHE O KOPPO3UM METAIOB, OCHOBHBIE CIOCOOBI
3aUTHl UX OT Kopposuu. CruiaBel (CTalb, YYTyH, TIOpATIOMUHUNA, OpOH3a) U UX
IIPUMEHEHHE B OBITY U TPOMBILIJIEHHOCTH . ™

[[lenounbie MeTaibl: monokeHue B llepuonnueckoil cucreMe XUMHUYECKUX
sanemenToB JI. WM. MeHneneeBa; crpoeHne aromoB. HaxoxkzaeHue B TpupoOE.
duznyeckrue U XMMUYECKHE CBOWCTBA (Ha mpumepe Hatpusd U Kamus). OKCuabl U
TUAPOKCHUIBI HATpUs U Kalud. [[puMeHeHre ne0uHbIX METAIJIOB U UX COCTUHEHUI.

[[lenoyno3emenbpHble  METaIbl  MarHuii W KajJdbLMM:  IIOJIOKCHHE
B [lepnoanueckoii cucreme xumuueckux anemeHToB J[. 1. MenneneeBa; crpoenue
UX aTOMOB; HaxoxJeHue B npuponae. Gusznyeckne 1 XUMHUYECKUE CBOMCTBA MAarHHs
U Kamplua. Baxkdeimme coeauHEHUs Kanublua (OKCUI, TUIPOKCHUI, COJIH).
*XK&EcTkoCcTh BOJIBI U CITOCOOBI €€ yCTpaHeHHs . ™

AmomuHu: nonoxenue B [leproguyeckoil cucteMe XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa; cTpoeHuME aToMma; HaxoxacHue B mnpupoge. dusnueckue u
XUMUYECKHUE CBOMCTBA amtoMHUHHS. AMGOTEpHbIE CBOMCTBA OKCHIA M THIPOKCHA
AITFOMUHUS.

Kenezo: nonoxenue B llepuoanueckoil cUCTEME XUMHUYECKHUX 3JIEMEHTOB
. . MenpneneeBa; CTpOCHME aroma; HaxoXAcHUEe B mpupone. Dusznyeckue u
XUMHUYECKHE CBOMCTBA Keje3a (B3aMMOJICWCTBHE C METaJlaMd, KHUCIOTaMH H
cosisimu). Oxcupibl, ruapokcusl u conn xkenesza(ll) u xenesa(Ill): cocra, cBoiicTBa
u *nongyyeHue.*

XUMHYECKUN OJKCIEPUMEHT: O3HAKOMJICHHE C o0pa3llaMu MeETalioB |
CIUTABOB, WX (PU3WYECKUMH CBOWCTBAMH, W3Y4YEHUE pE3YJIbTATOB KOPPO3UU
METAZIOB  (BO3MOXKHO  HCIIOJIb30BaHUE  BHJICOMATEPHUANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSI OKCUJA KaJlblIMsl U HATpPUs C BOJOM (BO3MOXHO HCIOJIb30BAHHE
BHUJICOMATEPHUAIIOB); HMCCJIEAOBAaHUE CBOICTB JKECTKOM BOJIBI; MpOIECCa TOPEHUS
xKeyne3a B KUCIOpoAe (BO3MOXHO HCIIOJIb30BAaHHWE BHUJIEOMATEPHANIOB); MPU3HAKOB
MPOTEKAHUS] KAYECTBEHHBIX PEAKIUil Ha HMOHbI (MarHus, KajblMs, AJIOMUHUS,
nuuka, xenesa(ll) u xenesa(lll), menu(Il)); HaGmrogeHue u omnucaHue MPOIECCOB
OKpalllMBaHWsl IUIaMEHM HWOHAMHM HaTpusl, Kalausd W KalblUuid (BO3MOXKHO



HCITIOJIb30BAHHEC BI/IILGOMaTepI/IaHOB); HCCIICOAOBAHUC aM(bOTepHBIX CBOICTB
TMAPOKCHUAA aJIIOMUHHUA U THAPOKCHAA IMMHKA, PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4
1o TeMe «BaxkHele MeTalibl ¥ UX COCANHCHMU).

XHUMUS U OKpYXKarolas cpena

*HoBble MaTepuasibl 1 TEXHOJIOTHH. BerecTBa 1 MaTepraibl B TOBCEIHEBHOM
JKU3HH YeJIOBEKa. XUMHS U 340pOBbe. be3omacHoe HCnoyb30BaHHWE BEILIECTB U
XUMHUUYECKUX peakiuii B ObiTy. IlepBas momoms nOpu XUMUYECKHX OKOrax
U oTpaBiieHUsAX. OCHOBBI S3KOJIOTUYECKON IPaMOTHOCTH. *

*XUMHUECKOE 3arpsi3HEHUE OKpYKalollel cpeanl (MpenesibHas JOomycTUMast
koHneHTparusi BemectB — IIJIK). Ponp xuMum B pelieHUH HSKOJOTHMUYECKUX
npobJeM.™

*[IpupoHbIE MCTOYHUKHU YTIIEBOJOPOAOB (YroJib, MPUPOAHBINA ra3, HEdTh),
MPOJYKTHI KX EPEPaOOTKH, UX POJIb B OBITY U IIPOMBIIIIEHHOCTH. *

XUMHUYECKUI DKCIEPUMEHT: U3y4YeHHE o0O0pa3lioB MaTepuaioB (CTEKIIO,
CIUIaBBI METAJIJIOB, MOJTMMEPHBIE MaTEpHaIIbI). ™

MexnpenMeTHbIe CBSI3H

Peanmnsanuss MeXNpeIMETHBIX CBS3€d IIPU M3YYEHUHM XUMUH B 9 Kiacce
OCYUIECTBIISIETCS YEPE3 MCIOJIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYUHbIX MOHATHM,
TaK W TOHATHH, SABIAIONIMXCS CHUCTEMHBIMU IS OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'0 I[UKJIA.

OO1Me ecTeCTBEHHO-HAayYHbIe MOHSTHUS: Hay4HbId (DAKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccu(UKalus, MEepUOJIMYHOCTb, HAOJIOICHUE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHHE, MOJIENb, SBJICHUE, IapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

dusznka: MaTepHsl, ATOM, NIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, U30TOIBI,
PaaMOaKTUBHOCT, MOJIEKYJIa, IIEKTPUYECKUI 3apsn, IIPOBOJHUKH,
HOJYIPOBOJHUKH,  JTUAJNIEKTPUKH, (POTODJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, a3, pacTBOp, PaCTBOPUMOCTh, KPUCTAJUIMYECKAs
peméTka, CruiaBbl, (PU3UUYECKUE BEIUYHMHBI, CAUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorusi: ¢orocunTe3, apixanwe, Ouochepa, IKOCHCTEMa, MHHEpAIbHBIC
yA00pEeHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TMTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE TOPOAbI, MTOJIE3HbIE
MCKOIAaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA YUEBHOI'O ITPEJMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbrarel ocBoeHus oOyuaromumucs ¢ 3[IP yuebHoro mpenmera
«XUMHUSD» JOJDKHBI COBIAAATh ¢ pe3yibraTamu DenepanbHO paboueil mporpammbl
OCHOBHOTO 00111eT0 00pa3oBanusi. Hanbosnee 3HaYUMBIMU SBIISTIOTCS



JIMHHOCTHBIE PE3VYJIbTATBI:

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS MIPOrpaMMbl OCHOBHOIO  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCA B XOoJ¢ OOy4YeHHS XHMHHM B EIUHCTBE Y4eOHOW U
BOCIIUTATENBHOU JESTENBHOCTH B COOTBETCTBUM C TPAIAWLIHMOHHBIMA POCCUHCKUMHU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBCHHBIMU IEHHOCTSIMH, TPUHSATHIMA B
oOIIecTBe MpaBWJIaMH M HOPMAaMH TOBEACHUS M CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COITHAIA3AIINN 00yJarOIIUXCSl.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYarolIUXCs
PYKOBOJACTBOBAaTbCS ~ CUCTEMOM  MO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAMh U
pacCIIMpPEHUE OIBITA IESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuOTUYECKOTO BOCIIUTAHUS:

LIECHHOCTHOI'0 OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACIIEIWI0, MOHUMAHUSA 3HAYCHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 O0OILEeCTBAa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HH(pOpMaImeil o
MIEPENOBBIX JTOCTMIKEHHUSAX W OTKPBITUAX MHPOBOM M OTEUYECTBEHHONW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOILIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

IPEACTABICHUS] O COLMAIBHBIX HOPMAaxX W MPaBWIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUJIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIIEJOBAaTENbCKOM, TBOPYECKOM M JPYyrux  BHUAAX
JESTEIIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOM JEATENbHOCTH INpU
BBITIOJIHGHUM y4YeOHBIX, T[IO3HABATEIbHBIX 3a7a4, BBIMOJHEHUU XUMHUYECKHUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MMPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAaHUIO 1
B3aMMOIIOMOUIN B MpOIecce 3TOM y4eOHOU AesTeNbHOCTH, TOTOBHOCTH OLIEHHWBATH
CBOE IIOBEICHUE U IIOCTYIIKM CBOMX TOBAPMILEW C IIO3ULUM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS IIOCIIEICTBUM ITOCTYIIKOB;

3) LEHHOCTH HAYYHOTO O3HAHUS:

MHPOBO33PEHYECKUX MPEICTABICHUN O BEIIECTBE MU XMMHMUYECKOM pEaKIuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH M COCTABJISIOIIMX
OCHOBY [iJIl TIOHMMAHMS CYIIIHOCTM HAYYHOW KapTHUHBI MHpa, MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHSA TPUPOABI, B3aUMOCBA3SAX 4YEJIOBEKa C
MIPUPOHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[T03HABATEJIbHBIX MOTHUBOB, HAIPABJICHHBIX HA IMOJYYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOUMBIX 17151 OOBSICHEHHS HaOJII01aeMbIX MTPOLIECCOB U SBJICHUI;

MO3HABATENIbHOMN, NH()DOPMAITMOHHON M YUTATEIILCKOW KYIbTYPhI, B TOM YHUCJIE
HABBIKOB CaMOCTOATEIbHOM paboThl ¢ Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYpPOH, JOCTYIHBIMH TEXHUYECKUMU CpPEJACTBaMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

uHTepeca K OOy4YeHHUIO0 U MO3HAHUIO, JI0003HATEIHHOCTH, TOTOBHOCTH U
CIIOCOOHOCTHM K  caMOOOpa3oBaHUIO, TMPOEKTHOM W HCCIIEI0BATEIbCKON
NeSATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHHOCTH U YpPOBHS OOYy4YeHUs B
JaJIbHEHIIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBbSI:



1)

2)

OCO3HAHMUSI 1IEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOILIECHHUS K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 3JI0pPOBBIA 00pa3 »KU3HM, OCO3HAHUSI TOCIEJACTBUU U
HEMPUATUSL BPEIHBIX MPUBBIUEK (YMOTPEOJIECHUS aNKOTOJsl, HAPKOTUKOB, KYpEHHUS),
HEOOXOIMMOCTH  COOJNIOJIEHUS TMpaBuUil  O€30MaCHOCTH TpU  OOpallleHUU C
XUMUYECKMMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

5) TpyAOBOTO BOCIIUTAHMUSL:

WHTEpeca K MPaKTUIECKOMY M3YYCHHIO TTpodeccuii u Tpyaa pa3siIudHoro poja,
YBaXEHUE K TPYAY M pe3yJbTaTaM TPYAOBOU NEIATEIHHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TNPEIMETHBIX 3HAHWUH 10 XHWMHH, OCO3HAaHHOTO  BBIOOpA
WHIUBUTYyaIbHON TPAaeKTOPUHU TPOJOJIKEHUS 00pa30BaHUS C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XWMHH, OOUIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCHEMHONW MPOo(ecCHOHANBHON EeATeTbHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHHUI,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) PKOJIOTUYECKOTO BOCITUTAHUSI:

HKOJIOTHYECKHU I1eJIeCOOOPAa3HOr0 OTHOIIEHUS K MPHUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS, MIOHUMAHUS IIEHHOCTU 3JI0POBOTO U
Oe3omacHoro oOpa3a >KWM3HH, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
GU3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHMSI IIEHHOCTH COOJIFOICHMS
npaBuiI 0€30MTaCHOTO TIOBEICHHSI TIPU pabOTe ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHSIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHMEHATh 3HAHUS, MOJydacMble MPHU N3YYCHUH XUMHUH, IS
pelmeHns 3a1ad, CBA3AHHBIX C OKPYKAKOWIEHW NPUPOJHOM CpPENOM, IOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYyJNBTYpbl, OCO3HAaHUS TIJ00aJbHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM U MTyTEeH X PEIICHHS MTOCPEACTBOM METOJIOB XUMUMU;

DKOJIOTUYECKOTO  MBIIUICHHS, yMEHUS  PYKOBOJCTBOBAaThHCI WM B
[TI03HABATEIbHOW, KOMMYHUKATUBHON U COLMAIIBHOM MPAKTHUKE.

METAIIPEMETHBLIE PE3VJIBTATDBI

MertanpenMeTHbie pe3yabTaThl OCBOCHUSI 00pa3oBaTEILHON MpOrpaMMbl MO
XHMHUHU OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU MO3HABATEILHBIMU JCUCTBUSIMU, B
TOM 4YHCJIE:
0a30BbIE JIOTHYECKUE IEHCTBUS:

BBISIBJIATH IPUYMHBI U CJICICTBUS TPOCTHIX XUMUYECKHUX SBJIICHUM;

OCYIIECTBJISTh CpPAaBHEHHE, KIACCU(DUKAIIUIO XUMHUYECKHUX BEIIECTB TIO
3aIaHHBIM OCHOBAHUSAM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JJOTUYECKUX OIEpalnii;

CTPOUTH JIOTUYECKOE CYXKIEHUE TIIOCIe MPEABAPUTEILHOIO aHaJIN3a,
BKJIIOYAIOIIIEE YCTAHOBJICHUE TPUYMHHO-CJICICTBEHHBIX CBSI3EH

co3/laBaTh, MPUMEHATh U TMPEOoOpPa30BbIBATH 3HAKH W CHUMBOJIBI, MOJEIU U
CXEMBI JIJIS pelieHrs Y4eOHBIX U MMO3HABATENIBHBIX 3aa4 C MOMOIIBIO TIearora;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE XHUMHUYECKHUX TMPOIECCOB M HX
IIOCJIE/ICTBHS;
0a30BBIE HCCIIEN0BATENLCKUE IEHCTBUS

C TMOMOIIBI IM€Iarora NPOBOAUTH XUMHUYECKHM OIBIT, HECIOKHBIN
AKCIIEPUMEHT, JUIsl YCTAHOBIICHUS OCOOCHHOCTEW OOBEKTa W3Y4YEHUS, MPUIMHHO-
CJICICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;



C MOMOUIBIO MeJarora Wik CaMOCTOSTENbHO (hopMynupoBaTh 0000IIEHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOECHUS, OTIbITA;
3) paboTa ¢ unbopMarluei:

BBISIBIIATH A€(UIUTH MH(DOpPMAIUMK, TaHHBIX, HEOOXOAUMBIX ISl pelICHUs
MMOCTaBJICHHOM 3aJ1a4M;

npeoOpa3oBeIBaTh MH(POPMAIIUIO W3 OJHOTO BHAA B JAPYrod (Tabnwiry B
TEKCT H IIp.);

WCKATh WJIA OTOMPATh HH(POPMAITHIO WIIA JJAHHBIE U3 HCTOYHUKOB C yU4ETOM
MIPEIIOKCHHON yIeOHOM 3a/1a4M U 3aTaHHBIX KPUTEPUEB.

OBnaneHne yHUBEPCATbLHBIMU YYCOHBIMH KOMMYHUKATUBHBIMU JICHCTBUSIMU:

OpraHU30BbIBaTh y4eOHOE B3aUMOJCHCTBUE B TpyIie (OMpenessiTh OO0IIue
LEJIH, PACTIPEAEIIATE POJIU, JOTOBAPUBATECS APYT C IPYTOM U T. [I.).

C IIOMOUIBIO IeJarora WM CaMOCTOATENIBHO COCTaBJIATh YCTHBIE U
IIUCbMEHHBIE TEKCThl C MCIIOJb30BAHUEM WJUIIOCTPATUBHBIX MAaTEpUAIIOB IS
BBICTYIUICHUS IEPE] Ay AUTOPUEH;

OpPraHM30BbIBaTh YUYE€OHOE COTPYAHMYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMM; pabOTaTh MHIWBUAYAIbHO U B TPYIIIE: HAXOAUTH 0011IEe
pelieHre W paspemaTbh KOH(IUKTBI HAa OCHOBE COTJIACOBAaHUS MO3ULMNA M ydeTa
WHTEPECOB; (OPMYIHPOBATH, APT'YMEHTUPOBATh U OTCTaUBATh CBOE€ MHEHUE;

OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOUIMI NPOAYKT, NPUHUMATh H
pa3ieNATh OTBETCTBEHHOCTh M IPOSBIATH TOTOBHOCTH K IPENOCTABICHUIO OTYETA
nepes rpyImion.

OBnajieHre YHUBEPCATbHBIMU YUEOHBIMH PETYJIITUBHBIMU JICUCTBUSMMU:

oOHapyxxuBaTh U (HOPMYJIUPOBATH y4EeOHYIO MPOOJIEMY, ONPEACNSITh IIENb
y4eOHOM eSITEIHHOCTH;

BJIAJIETh OCHOBAMHM CAaMOKOHTPOJISI, CAMOOLICHKH, NPUHATUS PELICHUW U
OCYILIECTBIICHUS] OCO3HAHHOTO BHIOOpA B y4eOHOM U MO3HABATENbHON 1€ATEIbHOCTH;

COOTHOCUTH CBOM JEHUCTBHUS C IUIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYIIECTBIISTh
KOHTPOJIb CBOEU IEATEIBHOCTH B IIPOLIECCE NOCTHXKEHUS PEe3yJIbTara, ONpPENeiaTh
CrocoObl  JEWCTBMII B paMKax MPEeAJIOKEHHBIX YCIOBHM U TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JICMCTBUS B COOTBETCTBUHU C U3MEHSIOIIECHCS CUTYallUEH;

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;

NpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PEIICHUU yU4eOHOU
3a/1a4y;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMbIi pe3ysbTat
NESATEeTLHOCTH, OMPENENATh MO3UTUBHBIC M3MEHEHUS W HAMpaBIICHUS, TPEOYIOIINe
TanbHEHIIe padoThI;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHIO.

[TPEAMETHBIE PE3VJIbTATDBI

B cocraBe nmpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 0053aTENbHOIO
COJEpKaHusl, YCTaHOBIEHHOro naHHoW @exepanbHONM pabouell MHPOTPaMMON,
BBIICTISIIOT: Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JACWCTBUM, crienuduueckue ass
y4eOHOTro mpeamMeTa « XuMUs», BUABI JESITEIbHOCTH 110 MOJIyY€HHI0O HOBOTO 3HAHUS,



€ro MHTEpIpeTali, IpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IUYHBIX Y4EOHBIX U
HOBBIX CUTYaIIMIX:

MPEICTABICHUE O 3aKOHOMEPHOCTSX M IMO3HABAEMOCTH SIBJICHHUI MPUPOJIBI,
NOHMMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMMHMUYECKOW HAyKH Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIICH KyJIbTyphl W IPAKTUIECKON
JEATEILHOCTH YEJIOBEKA B YCJIOBHSIX COBPEMEHHOTO OOIIECTBAa; MOHUMAaHHE MeCcTa
XUMHUH CPEJIU IPYTUX €CTECTBEHHBIX HAYK;

BJIQJICHUE OCHOBAaMM TOHSATUMHOTO ammapara W CUMBOJUYECKOTO S3bIKa
XUMUU Ui COCTaBleHUs (OpPMYyST HEOPTraHWYECKHUX BEIIECTB, YpPaBHCHHM
XUMHUYECKUX peakuuii (C omopod Ha aaropuT™M Yy4eOHBIX ACHCTBUI); BIaJICHUE
ocHoBamMH xuMmuyeckod HomeHknaTypel (IUPAC wu TpuBHanpHON) M ymeHHE
UCIIOJIb30BaTh €€ JUId pelIeHus Yy4eOHO-TIO3HABATENbHBIX 33Ja4 C MOMOUIBIO
YUUTENISl; YMEHUE MCIOJb30BaTh MOJEIH ISl OOBSICHEHUS CTPOCHHS aTOMOB U
MOJIEKYJ IO AJITOPUTMY C OIIOPOU Ha ONPEEICHNUS;

MPEACTABICHUE O CHUCTEME XUMHUYECKUX 3HAHUA M YMEHHE C IOMOUIBIO
YUUTENS] MPUMEHITh CHUCTEMY XHUMHYECKUX 3HAHUW I8 YCTAHOBJICHHS
B3aMMOCBSI3€M MEXK]ly U3YYEHHBIM MATEPHAIIOM U MPU NOJIYYEHUH HOBBIX 3HAHUH, a
TaKXe€ B MPOILIECCE BBIMOJHECHUSI YYCOHBIX 3aJlaHU U MpU paboTe C UCTOUHHKAMHU
XUMHUYECKON nH(pOpMaLINK, KOTOPasi BKIIFOYAET:

BOKHEHUIINE XUMUYECKUE TOHSTHUS: XUMUUYECKUN AJIEMEHT, aTOM, MOJICKYJIa,
BEILECTBO, MPOCTOE M CJOKHOE BEIIECTBO, OJTHOPOJHAS M HEOAHOPOJHAS CMEChH,
OTHOCHUTEJIbHBIE aTOMHAsi M MOJIEKYJIIpHasi MacChl, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIA 00BEM, OKCHJ, KUCJIOTa, OCHOBAHUE, COJb (CpEIHss),
XUMUYECKasl PEakKius, PEaKIUU COEJUHEHUs, PEeaKIUu pPa3IoXKeHUs, PpPEeaKiuu
3aMEIIeHUs, Ppeakiuu oOMeHa, TerioBo dhdEeKT peakiuu, 23K30- WU
SHIOTEPMUYECKHE PEAKIMH, PACTBOpP, MAcCOBas JAOJsS XHMHUYECKOTO 3JIEMEHTa B
COEIMHEHUH, MacCOBasi JIOJsl U MPOIEHTHAsT KOHIIEHTpalsl BEIECTBA B pacTBOPE,
AIpO aTOMa, DJIEKTPUYECKUN CJIOW aroma, aToMHas OpOWTanb, paguyc aTroma,
BAJICHTHOCTb, CTENEHb OKHUCJICHUS, XMMUYECKasi CBS3b, JJIEKTPOOTPULIATEIIBHOCTD,
MOJISIPHASL U HETOJISIPHAsE KOBAJIEHTHAs CBSI3b, MOHHAS CBS3b, METAILUINYECKAsl CBS3b,
KpUCTAJTMYECKasi perieTka (aToMHasi, MOHHAs, MeTajUIM4ecKasi, MOJICKYJIsIpHasi),
WOH, KaTHUOH, AaHWOH, OJJEKTPOJIUT W HE DJJIEKTPOJUT, DICKTPOJUTHUYECKAs
JTUCCOIMAIINS, PEAKIMU HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC
peakiuy, OKUCIUTEb W BOCCTAaHOBUTENb, OKHUCICHHE ¢ BOCCTaHOBJICHUE,
ANIEKTPOJIN3, XUMHYECKOE paBHOBEcHE, OOpaTHMble M HEOOpaTUMbIE PEaKIIUU,
CKOPOCTh ~ XHMHMUYECKOM  peakiuu, KaTajau3arop, TMpeAeibHO  JOMyCcTHUMas
koHueHTpamus (I1IK), koppo3ust MmeTanios, CILUIaBHI;

OCHOBOTIOJIAralOIIMEe  3aKOHbl ~ XMUMHUHU: 3aKOH  COXPAHEHUSI  Macchl,
ITepnognueckuii 3akoH JI. 1. MeHneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XUMHUU: aTOMHO-MOJIEKYJISIpHAsI TEOPHUs, TEOPHS SIEKTPOITUTUUECKOM
JIMCCOLIUAIINY, a TAK)XKE MPEACTABICHUS O HAYYHBIX METOJIaX MO3HAHUS, B TOM YHCIIE
HKCHEPUMEHTAIbHBIX U TEOPETUYECKUX METOJaX UCCIEJOBAaHUS BEIIECTB U
U3YYEHUS] XUMUYECKUX PEaKIIHii;



MPEACTABICHUE O MEPUOAUYECKONM 3aBUCUMOCTM CBOMCTB XHMHUYECKHUX
AJIEMEHTOB (paJnyCc aToma, SJEKTPOOTPUIATENIBHOCTb), MPOCTHIX U CIOMXKHBIX
BEIIIECTB OT MOJIOXKEHUs 371eMeHTOB B [leproanueckoil cucreme (B MasbIX EpHOIaX
U TJIABHBIX MOATPYIIAX) W SJICKTPOHHOIO CTPOCHUSI aTOMa; YMEHUE OOBICHSTH
CBSI3b TMOJIOKEHHS diieMeHTa B llepuoaudeckol cHCTEME €  YUCIOBBIMH
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij
A11pa, 00IIee YUCIIO 3JIEKTPOHOB), PACIPEAEIECHUEM 3IEKTPOHOB 110 IHEPTreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX IMEPUOAOB, KA W KaJIbIH; KiacCU(pHUIMpoBaTh
XUMHUYECKHE JIEMEHTHI C OMTOPOH Ha ompeeieHus (PU3UIECKOTO CMBICIIA IIU(PPOBHIX
JTAHHBIX TIEPUOIUYECKON TaOJIUIIbL;

yMEHUE KJIACCH(PUIIUPOBATh XHUMHYECKHE JJIEMEHTHI, HEOPraHUYECKUE
BEILIECTBA U XMMHUUYECKUE PEAKLIUH C OTIOPOM HA CXEMBI; ONPEIEIATh BAJICHTHOCTh U
CTEIIEHb OKHUCJIEHUS XHUMHYECKHX OJJIEMEHTOB, BHUJ XHUMHUYECKOW CBSI3M U THII
KPUCTAUIMYECKON CTPYKTYpPbl B COEAMHEHUAX, 3apsA]l HWOHA, XapakTep Cpeabl B
BOJHBIX PacTBOpPAx BEIIECTB (KUCIOT, OCHOBaHUM), OKUCIHUTEIb U BOCCTAHOBHUTEIb
M0 AJITOPUTMY YUEOHBIX JICUCTBUI;

yMEHUE XapaKTepU30BaTh C OMOPON Ha cXeMy (PU3MUECKHE U XUMHUYECKHE
CBOMCTBA MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOJIOPO, rpadut, aiMa3, KPEMHUH,
azot, ocdop, cepa, XJIop, HATPUM, KaJIMid, MArHUM, KaJblIUNA, aIFOMUHUMN, )KeJIe30) U
CJIOKHBIX BEIIECTB, B TOM YKCJI€ HX BOAHBIX PAcTBOpPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOI, CEPOBOJIOPOA, OKCHIBI U THUAPOKCUAbI MetawioB [ - [IA rpynm,
amomunusi, meau (II), nuuka, xenesza (II u III), oxcunmpr yraepoma (II u 1V),
kpemuus (IV), azora u dochopa (III u V), cepst (IV u VI), cepuucras, cepHas,
a30TUCTas, a3oTHass, Qoc@opHas, yroibHas, KpEeMHHEBas KHCIOTa M HX COJIN);
ONMUCHIBATh C ONOPOM Ha IJIaH M KIIOYEBBIE CIIOBA; YMEHHE IPOTHO3HPOBATH U
XapakTepru30BaTh CBOWCTBA BEILIECTB B 3aBUCUMOCTHM OT HUX COCTaBa U CTPOCHHS
MOCJI€ MPEIBAPUTEIBHOTO aHajdu3a I0J] PYKOBOJCTBOM Meaarora, NMpUMEHEHUE
BEILIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTb MPOTEKAHUSI XUMUYECKHUX
MPEBPAILECHUN B PA3JIMUHBIX YCIOBUSIX, BIMSHUE BEIIECTB U XUMUYECKHUX MMPOLECCOB
Ha OPraHU3M YEeJIOBEKA U OKPYKAIOILYIO IPUPOIHYIO CPENY;

YMEHHUE COCTaBIIATH IO O0paslly, CXeMe, aJIrOpUuTMy YYEOHBIX AEUCTBUI
MOJIEKYJISIpHbIE M WOHHBIE YpaBHEHUS peakiuil (B TOM YHUCJE PEAKIUA HOHHOTO
oOMEHa ¥ OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIui), WLUIIOCTPUPYIOIINX
XUMHYECKHE CBOMCTBA HM3YYCHHBIX KJIacCOB / TPYINT HEOPraHWYCCKUX BEILNECTB, a
TaKKe MOATBEPKIAIOITUX TCHETHYECKYIO B3aMMOCBS3b MEXK]ly HUMU,

YMEHHUE BBIUHUCIATH OTHOCHUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAaCChI
BEIIECTB, MACCOBYIO OO XUMHUUYECKOTO 3JIEMEHTA B COEAUHEHUHN, MACCOBYIO JIOJIIO
BEII[ECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C OMOPOH
Ha oOmme (HopMyJbl; YMEHHE TPOBOJAUTH PACUEThl MO YPABHEHHSIM XUMHUYECKHUX
peakiuii ¥ HaXOJUTh KOJWYECTBO BEIECTBA, O0BEM U MAacCy pPEarceHTOB WU
MIPOTYKTOB PEAKIIUHU C OTIOPOi Ha 00pasell, aJropuTM yUeOHBIX JEHCTBUN;

BJIQJICHUE OCHOBHBIMU METOJaMU HAy4YHOrO T[O3HaHUA (HAOIIOJeHuE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE) MPU U3YUYEHUH BEILIECTB U XUMUYECKUX
SBJICHUW C OMOpPOM Ha aJrOpUTM YYEOHBIX NEUCTBUH; yMeHHE CHOPMYJIUPOBATH
npoOieMy U IPEeMIOKUTh MyTH €€ PEIICHHs ¢ MOMOIIBIO Mearora; 3HaHue OCHOB



Oe3omnacHOi pabOThl ¢ XUMHUYECKMMU BEIECTBAMM, XUMHUYECKON MOCYyAOH U
J1a00paTOPHBIM 000PYTI0BAaHUEM;

HaJIM4YME MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYILECTBIICHUS
CIEYIOUMX XWMUYECKHX OKCIIEPUMEHTOB IO PYKOBOJICTBOM YUMTENs C
00CyXJIeHHEM I1aHa PabOThI WM COCTABICHUEM TaOJHUIIHI:

U3YYCHHUE U ONUCAaHNE (PU3NICCKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C GU3HMUECKUMHU ¥ XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPHUPYIONTUE PU3HAKH MPOTEKAHUS XUMUICCKUX PEaAKITHH;

U3YUYCHHUE CTIOCOOOB pa3/ielIieHUsT CMECeH;

MOJIYYCHHUE KUCIIOPO/Ia U U3YUEHUE €r0 CBOMCTB;

MOJIYYCHHUE BOJIOPO/Ia M M3YUYCHHE €TO CBOMCTB;

MOJIy4eHHE YTJIEKUCIIOro ra3a U U3y4eHHUe ero CBONCTB;

MOJIyYeHHE aMMHUAaKa U U3YyYEHUE €ro CBONCTB;

MIPUTOTOBJICHHE PACTBOPOB C OMPEEICHHOW MacCCOBOM J0JIEH PACTBOPEHHOTO
BEIIIECTBA;

UCCJICIOBAHUE W OMHCAHUE CBOWCTB HEOPTaHUYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB;

MPUMEHEHUE MHIMKATOPOB (JIakMyca, MeTuiiopaHxa u ¢deHonadTanernna) ais
OTIpEJICIICHHS XapaKTepa CPeIbl B paCTBOpPaxX KUCIIOT U IIEIIOYCH;

WU3YYCHUE B3aUMOJCHCTBUS KHUCIOT C METaUIaMH, OKCHIAMH METAJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSIMH, COJISIMH;

MOJIYYCHUE HEPACTBOPUMBIX OCHOBAHHI;

BBITECHEHHUE OJTHOTO METajlIa IPYTrUM U3 pacTBOpaA COJIH;

UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHIOB ATFOMUHUS 1 ITUHKA,

pElIeHHe OKCIEPUMEHTAIBHBIX 3adad 10 TeMe «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHECHUNY;

pEelIeHHEe OSKCIEPUMEHTAIBHBIX 3a7ad M0 TeMe «DIEeKTPOIUTHIECKas
JTUCCOIIHAITISY;

pelIeHre IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeillme HeMeTaibl U ux
COCIIMHEHUS;

peIIeHNe SKCIICPUMEHTAIBHBIX 3a/1ad 1Mo TeMe «BakHeWmme MeTamubl U ux
COCITMHCHUSY;

XUMUYECKAE OSKCICPUMEHTHI, WUTIOCTPUPYIONIUE TIPU3HAKK TPOTEKAHHS
peakIuii HOHHOTO OOMEHa;

KaueCTBCHHBIC PEAKIIMU Ha TMPUCYTCTBYIOIIME B BOJTHBIX PACTBOPAX HOHBI:
xJjopua-, Opomun-, moaua-, cyibdar-, Qocdar-, xKapOoHAT-, CHIMKAT-aHUOHHI,
TUJPOKCUA-UOHBI, KATUOHBI AMMOHHUSI, MarHus, Kajbllus, AIIOMUHUS, XKee3a (2+) u
xenesa (3+), menu (2+), HUHKa;

yMEHUE TPEJCTaBIATh PE3yJbTaThl SKCIEpPUMEHTa B (opMe BBIBOJIOB,
JIOKA3aTeNIbCTB, TPAPUKOB 1 TAOJIUII U BBISBIISATH YMITUPUIECKHE 3aKOHOMEPHOCTH;

BIIQJICHUEC  MpaBWIaMHd  OC€30IacCHOro  oOpallleHHs ¢  BEIIeCTBaMH,
WCITOJIb3yEMBbIMH B TTOBCETHEBHOW XU3HM, a TAaK)KE MPaBUJIaAMH MOBEICHUS B IEIISIX
cOepexeHuss 370pOBbS M OKPYXKAIOMIEH MPUPOMHON Cpeibl; TMOHMMaHHE Bpeaa
(omacHOCTH) BO3/CMCTBUS HA JKMBbIE OPraHU3MbI ONPEICICHHBIX BEIIECTB, & TAKKE



CIIOCOOOB YMEHBIIEHUS U MPEAOTBPALIEHUS! KX BPEAHOIO BO3JEHCTBUS; TOHUMAHUE
3HAYEHUSA KUPOB, OEJIKOB, YIJIEBOIOB JJIsl OPraHU3Ma YeJIOBEKa;

BJIAJICHUE OCHOBAMHM XHMHYECKOW TIPAMOTHOCTH, BKJIIOYAIONIICH YyMEHHE
NpaBUJIBLHO HCIOJIb30BaTh H3Y4YEHHBIE BEIECTBA M MaTepuaibl (B TOM YHCIE,
MUHEpPAIBHbIE YI00pEHNs, METAIUIBI U CIUIaBbI, TPOAYKTHI IepepabOoTKU MPUPOTHBIX
UCTOYHUKOB YTJIEBOJIOPOAOB (YIJisl, MPUPOJHOTO raza, He(TH) B OBITY, CEIbCKOM
XO035MCTBE, Ha MPOU3BOACTBE; YMEHUE MPHUBOJAHUTH MPUMEPHI MPABHUIBHOIO
UCITOJIb30BAaHUS U3YUYEHHBIX BELIECTB U MAaTEPUAIIOB;

YMEHUE  YCTAaHABIMBATh CBA3M  MEXKIY pEalbHO  HAOII0JaeMbIMU
XUMHUYECKUMH SBJICHUSIMHU U MPOLECCAMU, IPOUCXOIAIIMMHU B MAKPO- U MUKPOMUDE,
OOBSICHATH MPUYUHBI MHOTOOOPA3Ms BEIIECTB; YMEHUE UHTETPUPOBATh XUMUYECKUE
3HAHMS CO 3HAHUSIMU APYTUX y4eOHBIX MPEAMETOB C MOMOIIBIO NIEarora;

npejcTaBieHue O cepax NpodhecCHOHATBHON AESITETbHOCTH, CBS3aHHBIX C
XUMHEX W COBPEMEHHBIMM TEXHOJOTMSMH, OCHOBAaHHBIMM Ha JOCTHKEHUAX
XMMHUUYECKON HayKH; HaJIW4YHe OIbITa pabOThl C pa3IU4YHBIMU HCTOYHHKAMU
uHpOpMaIMU 110 XUMHUH (HayYHO-TIOMYJIsIpHAs JINTEPATYpa, CIOBapHU, CIIPAaBOUYHUKH,
UHTEPHET-PECYpPChl) C ONOpPOM Ha aJroOpUTM: yMEHHE OOBEKTUBHO OLIEHUBATH
MH(OPMAIMIO O BEHIECTBAX, UX NPEBPAIICHUAX U IPAKTUUECKOM PUMEHEHHH.

TpeOoBaHusT K MpEeAMETHBIM pe3yjbTaTaM OCBOEHHUS y4eOHOro MpeameTa
«XHUMUA», paclpeiesIeHHbIE M0 rojlaM 00y4YeHus

Pe3ynpTaTel 1o roxam (GOpMyJIUPYIOTCS MO NPHUHIMIY A00aBIEHUS HOBBIX
pPE3YyIBTATOB OT roja K roAy, YK€ Ha3BaHHbIE B NPEABIAYIIMX rOAax MO3ULIMH, KaK
NpaBuioO, AOCIOBHO HE MOBTOPSIOTCS, HO YYHUTBIBAIOTCS (pE3yJbTaThl OYEPETHOTO
rojia o yMOJYaHUIO BKIIIOYAIOT Pe3yJIbTaThl IPEIbITYIIUX JIET).

8 KJIACC

pacKpbhIBaTh CMBICT OCHOBHBIX XHUMHYECKHX TIOHATHI: aTroM, MOJICKYJa,
XUMUYECKUN 3JIEMEHT, IMMPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
U HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTENIbHASI aTOMHAsi U MOJIEKyJIsipHasi Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas OISl XUMHUYECKOTO
DJIEMEHTa B COCIWHEHUH, MOJISIPHBI O00BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
*IEKTPOOTPUIIATEILHOCTR®,  CTETNIEHb  OKUCJICHUS, XUMHUYECKas  peaKIus,
KJaccu(uKaIms peakiuii: peakiul COeAMHEHUS, PEaKIMU Pa3IoKEHHUs, PEaKIuu
3aMEIIeHUs], peakiuu OOMEHa, HK30- W DHIOTEPMHYECKHE PEaAKIUH; *TErIOBOU
addekT peaknuu™; SaApo aTroma, AIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOHTalb,
paguyc aToma, XMMHYECKas CBS3b, TOJISIpHAS M HEMOJIIpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBs3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJII BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIlUs) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYCCKUX MOHATHHA (CM. 1. 1) |
MPUMEHSTD 3TH MIOHATHSI IPY OTTMCAHUH BEIICCTB M MX MPEBPAICHHIH;

WCITOJIB30BaTh XUMUYCCKYIO CHMBOJIMKY JIJISI COCTaBIICHUS (POPMYIT BEIICCTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEaKIIUiA, JIECKTPOHHOTO OanaHca;

OTIPEIENSITh BaJCHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIMHECHHSIX;
CTETICHb OKHCJICHUS DJIEMEHTOB B OWHApHBIX COCAMHEHHSIX C OMOpOM Ha



ONpENENICHUsl, B TOM YHCIIE CTPYKTYPUPOBAHHBIE; MPUHAIIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCy COEIMHEHMM 1o QopMysaM; BHUJl XUMHUYECKOH CBS3U
(KOBaJICHTHas! M HIOHHAsI) B HEOPTaHUYECKUX COCAMHECHUSIX;

MMETh NPEACTABICHUE O CUCTEME XUMHUYECKUX 3HAHHUM, YMETh C MOMOIUIBIO
YUHTEIS IPUMEHATh CUCTEMY XUMUYECKUX 3HAHUH, U1 YCTAHOBJICHHS B3AUMOCBSI3U
MEXIY W3YYEHHBIM MAaTEpPHAIOM U NPH IMOJIYYEHHH HOBBIX 3HAHUM, a TaKXKe MpHU
paboTe ¢ NCTOUHUKAMU XUMHUECKOH HHpopMari. OpueHTHUPOBATHCS B MOHATHUSIX U
OlepupoBaTh UMU Ha 0a30BOM YPOBHE, NPHUMEHSTH IMPHU BBIIOJHEHUH YYEOHBIX
3aJJaHUIl ¥ PEIIeHUH PacUeTHBIX 3aj7ad C OMOPOW Ha aJITrOPUTM YUYEOHBIX EHCTBUI
U3YYEHHBIE 3aKOHbl M TEOPUH: 3aKOH COXpaHEeHHs macchl, [lepmonnueckuili 3akoH
JI.. MeHnneneeBa, *3aKkoH IOCTOSTHCTBA COCTaBa*®, 3aKOH ABOrajapo; aTOMHO-
MosiekyJisipHas Teopusi. COOTHOCUTh 00O3HAYEHUs, KOTOpbIe MMEIOTCS B TaOuUIe
«Ileprognueckass cucreMa xumudyeckux oanemeHtoB [l 1. Menneneea» ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMUYECKHUX AJIEMEHTOB (COCTaB
U 3apsj sjpa, o0llee YUCIIO 3JIEKTPOHOB U paclpeiesieHue UX IO 3JIEKTPOHHBIM
CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE HIIEMEHThI; HEOPTraHUYECKHE BEILECTBA;
XUMHUYECKHE peakuuu (MO YUCIYy M COCTABY yYaCTBYIOIIUX B PEAKIUU BEUIECTB, IO
TEII0BOMY 3P (DEKTy, M0 U3MEHEHUIO CTETICHU OKUCIICHUS XUMUUYECKUX JIEMEHTOB)
C OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
pa3NUYHBIX KJIACCOB, TMOATBEPXKAas OMNHCAaHUE MpPUMEPAMH  MOJIEKYJISAPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLIAN C ONTIOPOM HA CXEMBI;

POTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HUX COCTaBa H
CTPOCHHUS; BO3MOXKHOCTH MPOTEKAHUS XMUMHUYECKUX MPEBPALICHUN B Pa3IUUYHBIX
YCIOBUSIX TOCIIE MPEIBAPUTEIILHOTO OOCYX ACHUS C NIEAArorom;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILIECTB;
MacCOBYIO JOJK0 XHMHUYECKOTO 3JIEMEHTa Mo (OopMyse COEIMHEHUs; MacCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE; NPOBOAUTH PACUYETHI MO YPABHEHUIO XMMHYECKOU
pEeakLny ¢ OIIOPOM HA aJIrOPUTM;

MPUMEHSATH OCHOBHBIE OMNEPAIMM MBICIUTEIBHON AESITENIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTEeMaTHh3alus, KiacCu(puKalus, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — NIl U3yUYEHUsI CBOWCTB BEILIECTB U XUMHUYECKUX
peakiMii; eCTeCTBEHHO-HAyYHbIE METOJbl MO3HaHUs — HaOJOJIeHHEe, NU3MEpPEHUE,
MOJICJIMPOBAHUE, DKCHEPUMEHT *(peaslibHbli M MBICICHHBIN)* 1O pPYyKOBOACTBOM
nejarora,

CJIEIOBATh TMpaBUjIaM TOJIb30BAHUSI XMMHYECKOW MOCya0N U J1abopaToOpHBIM
00OpyIOBaHUEM, a TAaK)K€ MpaBuiIaM OOpallleHHUsl C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA  TI0  BBITIOJIHEHUIO J1a0OpaTOPHBIX XUMHUYECKUX OIBITOB TIO
MOJyYEHUI0O W COOMpPaHHI0 Ta3000pa3HbIX BeEIIEeCTB (BOJOpPOAAa W KHUCIOPOJA),
IPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIEW PAaCTBOPEHHOTO
BEILECTBA; IUIAHUPOBATh M  MPOBOJUTH XUMHUYECKHME IKCIEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB LIEJIOYEN U KUCIOT C MOMOIIBIO MHAUKATOPOB (JIAKMYC,
dbeHondTanenH, METUIIOPAHXK U [p.), MOATBEPKIAIOIIMX KAaYeCTBEHHBIH COCTaB
HEOPTraHWYECKUX BEUIECTB (KaueCTBEHHbBIE PEAKIMU HA MOHBI) MOJI PYKOBOJICTBOM



rneaarora.

9 KIIACC

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHIA: XUMUYECKHUMN 3JIEMEHT,
aToOM, MOJIEKyJa, MOH, KaTHMOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIHHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKasl PeaKius,
XUMHYECKasi CBsI3b, *TemiaoBol 3(PGdeKT peakuuu, MOJb*, MOJSIPHBIA 00BEM,
pacTBOpP;  DJIEKTPOJIMUTHI, HEIJIEKTPOJUTHI, DIECKTPOJUTUYECKAs JUCCOIMAIIMS,
peakiy MOHHOrO0 OOMEHa, KaTalu3aTop, *XMMHUECKOE paBHOBECHE, OOpaTUMbIEC U
HEoOpaTUMBbIe peakmn’™, OKHCIIUTEIbHO-BOCCTAHOBUTENIHHBIC peakiuu,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJICHHME, aJUIOTPONUS,
aMm(oTepHOCTb, XUMHUYECKasi CBsI3b (KOBaJCHTHAas, HWOHHAsA, MeETAJIMYECcKas),
KpUCTAJUTMYECKasl PelI€TKa, *Koppo3usi METALIOB, CIUIaBbl; CKOPOCTh XUMHUUYECKOM
peakiuu™®, npenenbHo gqonyctumas koHueHntpanus (I1J1K) Bemectsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUH (cM. 1. 1) 1
MPUMEHSITh 3TU OHATHUS MPU OMKUCAHUY BELIECTB U X MPEBPAILLICHUII;

WCIIOJIb30BaTh 3HAKM U CHMBOJIBI JUIsl (PUKCALIUU PE3YJIbTATOB HAOIIOACHUH,
cocTaByIeHUsI (POPMYJT BEIIECTB U YPABHEHUM XUMHUUYECKUX PEAKIIUA, 3aITUCH JTaHHBIX
ycioBuii 3anad. Mcmonb3oBaTh 0003HaueHus, umeromuecs B Ilepuogmdeckoit
CUCTEME M TalJHIle PACTBOPUMOCTH KHUCIOT, OCHOBAaHWM W coJied B BOAE IS
BBITIOJTHEHUA 3aJaHUN.

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX AJIEMEHTOB B
COEJIMHEHUSAX Pa3IMYHOr0 COCTaBa; MPHUHAMJIEHKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCY COEAMHEHNI C OTIOPOM Ha OINpPENETIEHHS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC;
BUJIBI XUMHUYECKOM  CBsI3M  (KOBaJ€HTHAsl, HOHHAs, MeTa/ulnueckas) B
HEOPTaHUYECKUX COCIMHECHUSX; 3apsij MOHA MO0 XUMUYECKoW (opmylie; xapaktep
Cpeabl B BOJHBIX PacTBOpaX KUCIOT W MIEIOUEH, *TUN KPUCTALTNYECKON PEIIETKA
KOHKPETHOT'O BellecTBa™;

packpbiBaTh cMbIcH llepumoamueckoro 3akona J[.MI. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHUE: *OMUCHIBATh U XapaKTepU30BaTh* TaOIUYHYIO
dbopmy Ilepromuyeckoit CUCTEMBbI XUMHUYECKUX DJIEMEHTOB: pPa3iMyaTh MOHSITHUS
«rnaBHas noarpymnma (A-rpymnmna)» u «nodounas noarpynna (b-rpymnma)y, Mansie u
OonbpIIiE  MEPUOMABI; *COOTHOCUTH*  O00O3HAuYEHHUs, KOTOpPhIE HMEIOTCS B
MEePUONYECKON TaOIUIle, C YHCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB W 3apsAn sapa, OOIIee YHUCIO DIJIEKTPOHOB H
pacrpeiesieHue UX 1Mo 3JIEKTPOHHBIM CJIOSIM); *00BSICHATH™* 00IIMEe 3aKOHOMEPHOCTH
B H3MEHECHHHM CBOMCTB XMUMHUYECKHX DJEMEHTOB U WX COCIUHCHUN B Tpejaesiax
MaJIbIX MIEPUOJIOB U TJIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA;
XUMHUUYECKUE Peakiuu (M0 YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
Ter1oBoMy 3G (PeKTy, M0 U3BMEHEHHUIO CTENEHEH OKUCICHUS XUMUUYECKUX 2JIEMEHTOR)
C OIIOPOU Ha CXEMBI;

XapakTepu30BaTh (OMHUCHIBaTH) OOIIME U CHenudUUecKrue XUMHYECKUE
CBOMCTBa BEUIIECTB PpA3IUYHBIX KJACCOB, MOATBEpXkAasi ONHCAaHUE MpUMEpPaAMU



MOJIEKYJISIPHBIX M MOHHBIX YPABHEHHUM COOTBETCTBYIOUIMX XWMHUYECKHUX PEAKLIHN C
OIIOPOM HA CXEMBI;

COCTaBIISAITh YPABHEHUS AJIEKTPOJMTUUYECKON ITUCCOLMALMNA KUCIIOT, MIEI0YeH
U COJIe; TOJIHBIE W COKpalIEHHBIE YpPAaBHEHHsS pEakUuid HOHHOIO OOMEHa;
YPaBHEHHUSI PEAKIUW, MOATBEPKIAAOMIMX CYIIECTBOBAHHE TE€HETUYECKOW CBA3U

Koan4yecTBo 4acoB

Aar. v L W,

MEX1y BEIIECTBAMM Pa3JIMYHBIX KJIACCOB;

pacKphIBaTh  CYIIHOCTb  OKHCJIWTEJIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUui
MTOCPEACTBOM COCTABJICHHS DJICKTPOHHOTO OalaHca 3TUX PeaKInii;

MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT UX CTPOCHUS;
BO3MOXXHOCTH MPOTEKAHUS XMMHUYECKUX MPEBpAICHUN MOCTe MpeABAPUTEIHLHOTO
00CYXJIEHHUS C TIearorom;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
MaCCOBYIO JIOJI0O XHMHUYECKOTO dJIeMeHTa Mo (opMmysie COCAMHEHHUS; MacCCOBYIO
JIOJIF0 BEIECTBA B PACcTBOPE; MPOBOAUTH PACUETHl MO YPABHEHUIO XUMHUYECKOM
PEaKIUM C OTIOPOW Ha alTOPUTM;

CJIeIoBaTh IPaBHJIaM TOJIb30BAHUS XMUMHYECKOW IOCYJA0M M J1a0OpaTOPHBIM
o0opyioBaHMEM, a TAKXKe MpaBUjIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIMSAMU 110  BBITIOJIHCHHIO J1a0OPATOPHBIX XHUMHUYECKHX OIBITOB IO
MOJIYYCHHIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIUMH, TMOJATBEPXKAAIOIIME KAaYECTBEHHBIM COCTAaB Pa3IMUYHBIX
BEIIIECTB: PACIO3HABATh OIBITHBIM MyTEM XJIOPUA- OpOoMHUI-, MOAUI-, KapOOoHAT-,
dbocdar-, cwmmkar-, cynbhar-, TUIPOKCUI-UOHBI, KAaTUOHBI aMMOHHUS U HOHBI
W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTraHUYECKHUX
BCILIECTB;

MIPUMEHSITh OCHOBHBIE OTEpaIliyd MBICIUTEIbHOU JESITEIHLHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIlEeHHE, CHUCTEMATU3AlMIO, BBISIBJICHUE TMPUYUHHO-
CJIEACTBEHHBIX CBS3EH — JJII U3YYEHUSI CBOWCTB BELIECTB M XMMHUYECKUX PEAKIIUM;
€CTECTBCHHO-HAYYHBIE  METOJIbI  TMO3HAaHWS —  HAONIOJIEHWEe,  W3MEpEHHE,
MOJEJIUPOBAHUE, SKCIIEPUMEHT (peaibHbII U MBICIICHHBIH

TEMATHYECKOE IINTAHUPOBAHMES KJIACC
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