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IHosicHuTEeNLHAA 3aNIUCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOrO oOOHIETO 00pa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «0O6
obpazoBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENBbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
(DOII 000), [IPEJICTaBICHHBIX B OdenepanbHOM rocy1apCTBEHHOM
oOpazoBarensHoM crangapre OOO, c¢ yuérom KoHuemnuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
denepaniy, PpeamU3yIOMUX OCHOBHBIE O0pa3oBaTelIbHBIC MPOTPAMMBI, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

Pabouass mporpamMmma Kypca XxuMuHu A 8 - 9 kiaccoB paccuuMTaHa Ha
136 yacoB yuyeOHOro Bpemenu (3a 2 roaa o0y4denusi). U3 uux 68 (2 yaca B
Heles10) B 8 Kiacce, 68 (2 yaca B Hees110) B 9 Ki1acce.

Baxnetimeir 3agadyeid OCHOBHOTO oOmero oOpa3oBaHUs — SIBISICTCS
MOATOTOBKA  YYalIUXCA K  OCO3HAHHOMY  BBIOOPY  JKM3HEHHOTO U
npo(EeCCHOHANIBHOTO TMYTH. Y4Yalluecs JOJKHBI HAYYUTHCS CaMOCTOSITEIBHO
CTaBUTH LIETU U ONPEEIATh MyTH X JOCTHKEHUS, UCIOIB30BaTh MPUOOPETCHHBIN
B IIIKOJIC ONBIT B PeaibHOM KM3HU, 32 paMKaMH y4eOHOI0 mpolecca.

Ilpu usyuenuu xumuu na ypogHe 0CHOBHO20 00we20 00pPA308aAHUA BAHNCHOE
3Hauenue npuobpenu maxKue eau, Kax:

— popmuposanue UHMENLTEKMYAIbHO pA36UMOU JTUYHOCMU, 20MOB0U K
camoobpazosanulo, COmpyOHUYecmsy, CamoCmosmenrbHoOMy NPUHAMUIO PeuleHUl,
CHOCOOHOU a0anmupo8amvcsi K ObICIMpO MEHAIOWUMCS YCI0BUIM HCUSHU,

— HanpasieHHOCMb  00yueHus  Ha — cucmemamuyeckoe — NpuooujeHue
00Y4aOWuUxXcs K camocmosamenbHoU NO3HABAMENbHOU O0esimelbHOCMU, HAYYHbIM
Memooam NO3HAHUSA, QOPMUPYIOWUM MOMUEAYUIO U pa3eumue CnocoOOHOCmel K
Xumuu,

— obecneueHue yCiosutl, cCnocooOCmayowux npuoopemenuto 00y4aouuUMucs
ONnvIMa pazHo0OPA3HOU OesiMelbHOCMU, NO3HAHUS U CAMONO3HAHUS, KIIOYEe8biX
HABBIKOB (KNI0UeBblX KOMNEeMEeHYUll), UMeowux YHUBEpCAlbHoe 3Hauenue O
DPA3TUYHBIX U008 0esIMENbHOCU,

— popmuposanue odwer  DYHKYUOHANbHOU U  eCMeCmBeHHO-HAYYHOU
2PAMOMHOCMY, 6 MOM 4YUcie YMeHUl OOBACHAMb U OYEHUBAmMb SGJNEeHUs
OKpYHCAIOWe2co Mupa, UCHONIb3YS 3HAHUA U ONbIM, NOJYUEHHble NpU U3YVYeHUU
XUMUU, NPUMEHAMb UX NPU peuleHUuU npood.iem 8 N0BCEOHEBHOU HCUZHU U MPYO08OLl
oesmebHoCmu,

— popmuposanue y  odyuarowuxcsi — yMAHUCUYECKUX  OMHOWEHU,
HOHUMAHUSL YEHHOCMU XUMUYECKUX 3HAHUU O/l 8bIpaOOMKU IKOJIO2UUECKU
yenecooopasHoeco nosedeHusi 6 Ovlmy U mMpYoosoU OesmeNbHOCMU 8 UYeJsX
COXpaHeHUs1 c80e20 300P08bsL U OKPYIHcarouel NpUpoOHOU cpeobl,

— passumue MOomusayuu K oOyYyeHuro, cnocobHocmel K CaMOKOHMPONI0 U
CAMOBOCNUMAHUIO HA  OCHOBE  YCBOEHUs  obujeuenoseyeckux YenHocmel,



20MOBHOCMU K OCO3HAHHOMY 8blOOPY NPOQUIA U HANPABIEHHOCMU O0ANbHEeUule20
0byuenus

Conepxanue y4eOHOro IMpeaMeTa BKIIIOYAET CBEJCHUSI O HEOPTaHMYECKHX
BEII[ECTBAX, HMX CTPOCHUU M CBOMCTBAX, a TaKXKe XHMMHYECKUX IpOIIeccax,
MPOTEKAIOUIUX B OKPY>KAIOIIIEM MUDE.

TeopeTrnyeckylo OCHOBY H3yY€HHsSI HEOPTraHWYECKOM XUMHUU COCTaBIISET
aTOMHO-MOJIEKYJISIpHOE ydeHue, nepuoiandeckuit 3akoH J[.M. MenneneeBa c
KpPaTKUMHU CBEACHUSMU O CTPOCHUM AaTOMOB, BHUJAX XHUMHYECKOM CBS3H,
3aKOHOMEPHOCTSIX MTPOTEKAHUHN XUMHUYECKUX PEaKIIHil.

B wusydyeHuum Kypca 3HaAuMTElIbHA POJb OTBOAUTCS XUMHUYECKOMY
AKCHEPUMEHTY: MPOBEJACHUIO MPAKTUUECKUX U JIA0OPATOPHBIX pabOT U OMUCAHUIO
UX PE3yJbTaTOB; COOJIIOJEHUIO HOPM M TPaBWJ TMOBEACHUS B XHUMHYECKUX
1ab0paTopusIX.

DopMUpOBAaHUE  YHUBEPCAIBHBIX  YYEOHBIX  JICUCTBUU  ydalmxcs
OpPraHU3YyeTCs B YCIOBUSX:

e y4eOHOTO COTPYAHHYECTBA (JIETU TOMOTAIOT JPYT APYTY, OCYIIECTBIISIIOT
B3aMMOKOHTPOJIb);

® CICIUaJIbHO OPraHU3yeMoro yueOHOro COTpyAHMYECTBa (pacipeaeicHue
HavyaJbHBIX IEUCTBUI U omepaluii, 0OMeH criocodaMu JeHCTBUS,
B3aMMOIIOHUMAaHUE, KOMMYHHKAIIHIO, TFITAaHUPOBAHKE OOIINX CIIOCOO0B
paboThI, pediiekcuo);

® COBMECTHOMU JIESITENILHOCTU (OOMEH JACHCTBUSMU U OTIEPALUSIMU MEXKTY
YUUTENIEM U YYEHUKAMU U MEXy CaMUMU 00yJaroIUMUCS B MIPoOIIecce
dbopMHpoBaHUs 3HAHUN U YMEHUM );

® Pa3HOBO3PACTHOTO COTPYIHMUYECTBA (paboTa yyaniuxcsi B MO3UIIUU YUUTENS);

e nuckyccuu (YCTHbIE M MUCbMEHHbIE (POPMBI YUEOHBIX AUAIOTOB C
OJIHOKJIACCHUKAMH U YUUTEIIEM);

e oOmero npuéma J0Ka3aTeabCTB (MPUEM aKTUBU3AIIUU MBICIUTEIHHOM
JeSATEeILHOCTH, OCOOBIN CIIOCOO OpraHU3aIluu YCBOCHUSI 3HAHUH );

e peduekcuu (crocoOHOCTH CyOBbEKTa JeiaTh COOCTBEHHBIC MBICTIH,
AMOIMOHAJILHBIE COCTOSTHUS, TEUCTBUS U MEKIIMYHOCTHBIE OTHOIIICHUS
PEAMETOM CIIEHATBHOTO PACCMOTPEHUS (aHaM3a U OLICHKH) U
MPaKTUYECKOT0 MpeoOpa3oBaHus);

® [I€IarOrM4ecKoro O0IIeHUs (COTPYIHUUECTBO C YUUTEIIEM).

dopMBbI OpraHu3alry y4eOHOTO Impoliecca:
v’ KOMOMHHUPOBAHEIE YPOKH;
v ypOKM KOHTPOJIS 3HAHMI;
v’ IpakTHYECKUe PaboThI;
v’ YPOKH 3aKpeIuieHus ¥ 0000IEHNS 3HAHMA.
DopMbI TEKYIIETO KOHTPOJIS 3HAHUN !

* (ppoHTANBHBINA, MHIUBUYAIBHBIN OMPOC;

* nabopaTopHbIE PabOTHI;

* TECTUpPOBAHUE.




B oaunnoti paboueii npoepamme gopmynupoexka mem, pacnpeoenenue 4acos
nO memam, KOIUYecmeo U CoOepicanue 1abopamopHblx padom 6 OCHOBHOM
CO0OmMEemcmayom asmopcKol Npocpamme ¢ UCNONIb308AHUEM PE3EPEHO2O BPEMEHU.
B ceasu ¢ Heobxooumocmvlo npusedeHus Ccooepicanus U NIAHUPYEeMbIX
pe3yibmamos 0anHou paboueti npoepammsl 8 coomsemcemsue ¢ POII OO0 bvinu
BHeceHbl cledyrujue UIMEHEeHUs: KOIU4ecmeo Yacos pazoend npocpammvl 9

knacca «Kpamxuii 0630p eadicheliiuux opeanuyeckux eewjecmey coxpauwjer ¢ 9
yacos 00 6 yacos, mak kak 6 coomeemcmauu ¢ POIl OO0 oobasunca paszoen
«Xumus u okpyscarowas cpeoay - 3 uaca.

Conep:xkanue yueOHOro Kypca XumMus
8 kiace

Pasgen 1. OcHoBHbIe NOHATHA XUMUM (YPOBeHb  AaTOMHO-
MOJIEKYJISPHBIX IIPeACTaBJICHUI)

[Ipenmer xumun. Xumug Kak 4YacThb €CTECTBO3HAHMA. BemecrBa u uX
cBolicTBa. UHCThIC BemecTBa 1 CMECH. MeTo bl TO3HAHUS B XUMHUH: HAOJIIOJCHHUE,
skcriepuMeHT. IlpueMbl Oe3omacHo padoThl ¢ OOOpPYAOBAHMEM W BEIIECTBAMMU.
CtpoeHue mjiaMeHHu.

Yuctele BemiecTBa U cMecd. CrocoObl OYMCTKHM BEIIECTB: OTCTaMBAaHUE,
bunbTpOBaHKE, BBIIAPUBAHUE, KPUCTAILTU3ANMS, TUCTWLIANMSI. Du3ndeckue u
XUMHUYECKUE SIBICHUs. XUMUYECKUE peakunu. [Ipu3Haku XMMUYECKUX peakui U
YCJIOBHSI BO3HUKHOBEHUS U TEYEHUSI XUMUUYECKUX PEAKLIUM.

ATOMBI, MOJIEKYJIBI W  HWOHbL.  BemecrBa  MOJEKYJISIPHOTO U
HEMOJIEKyJisipHOro cTpoenus. Kpucramimueckue u  aMopdHbIE BEIIECTBA.
Kpucrannuueckrne pemeTku: HMOHHAs, aTOMHas W MOJeEKylsipHad. lIpocteie u
CJI0’KHBIE BEIIECTBA. XMUMHUYECKAM 3JIEMEHT. MeTaulbl U HEMETalulbl. ATOMHAas
eqnauia Maccel. OTHOCHTENILHAsA aTOMHas Macca. SI3BIK XUMHH. 3HAKU
XAMHWYECKUX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEHIECTBA. XUMHYECKHUE
dbopmynbl.  OTHOcHUTENbHAsE  MOJIEKYyJisspHass  Macca.  KauecTBeHHBI U
KOJIMYECTBEHHBIN COCTaB BEIIECTBA. BbIUMCIECHUS TO XUMUYECKUM (popmysiaMm.
MaccoBast 70JIs1 XMMAYECKOTO 3JIEMEHTA B CJI0KHOM BELIECTBE.

BanenTHOCT, XMMHUYECKMX 3JeMeHTOB. OmnpeneneHue BaJE€HTHOCTHU
JIEMEHTOB 1O ¢dopMynaM OUHAPHBIX coearHEeHHM. COCTaBIIEHHE XUMUYECKUX
dbopMyn OWMHAPHBIX COCAMHEHHM MO BaJCHTHOCTH. ATOMHO — MOJEKYJISIPHOE
y4eHHUE. 3aKOH COXpaHEeHHsi Macchl BemiecTB. JKu3Hb U JesaTenabHOCcTh M.B.
JIoMoHOCOBa. XUMUYECKUE YPABHEHHUS. THUIBI XUMUYECKUX PEAKIIUN.

Kucnopon. Haxoxnenue B npupoje. [loayuenue kuciopoaa B 1aboparopuun
Y TIPOMBINUIEHHOCTH. DU3NYECKHE U XUMUYECKUE CBOMCTBA Kuciopoaa. ['openue.
Oxkcunpl. [Ipumenenue kucinopona. Kpyrosopor kuciopona B mnpupojge. O30H,
ajuioTponust kucjaopoaa. Bo3ayx u ero cocra. 3ammra atMocepHOro Bo3ayxa oT
3arpsA3HCHUN.

Bonopon. Haxoxnenue B mpupoe. [lomyuenue Bogopoaa B 1abopaTopuu 1
MPOMBIIUIEHHOCTH. PU3NYECKHE U XMMHUYECKUE CBOMCTBA BoAoponaa. Bomopon —



BOCCTaHOBUTENb. Mepbl Oe3omacHOCTH MpH pabote ¢ BogopoaoM. [lpumenenue
BoJopoja. Boma. Meroasl omnpeneneHuss COCTaBa BOAbl — AHAINA3 WU CHUHTE3.
duznueckue cBoicTBa BoAbl. Boma B mpupoae U crocoObl €€ OYUCTKH. Adpaiius
BOJbl. XUMUYECKUE CBOMCTBA Bonbl. IIpumeHnenune Boabl. Boga — pactBopuTenb.
PactBoprMOCTSh BeliecTB B BoAe. MaccoBasi 10J1s1 paCTBOPEHHOIO BEIIECTBA.

KonnuectBeHHble oOTHOIIEHUsT B xuMud. KommuecTBo BemiecTBa. Modib.
Mounsipaas Macca. 3akoH ABorajpo. MoispHblii 00beM ra3oB. OTHOCUTETbHAS
IUIOTHOCTH Ta30B. OObEMHBIE OTHOIICHUS Ta30B MPH XUMUYECKUX PEAKITHIX.

BaxHeiilne Kiacchl HEOPraHMYECKUX coeauHeHud. OKCHUIBL: COCTaB,
knaccudukanusa. OCHOBHBIE M KHCIOTHbIE OKCHABL. HoMeHKIaTypa OKCHIOB.
Pu3N4ECKUE U XUMUYECKNE CBOMCTBA, ITOJIyYEHHE U IPUMEHEHNE OKCUIOB.

I'unpoxcuael. Knaccupukanus ruapokcuioB. OcaoBanus. Cocras. enoun
U HepacTBOpUMBbIE OCHOBaHusA. HomeHknarypa. ®Pusnueckne M XUMUYECKHE
CBOMCTBAa OCHOBaHUW. Peakuumss HeuTpammsanuu. l[lonydyeHne W TNpUMEHEHHE
OCHOBaHUI. AM(OTEpHBIE OKCUJIBI U THIPOKCHIBI.

Kucnotel. CocraB. Knaccudukanus. Homenknatypa. ®dusuueckue u
XUMHYECKUE CBOMCTBA KUCIOT. BBITECHUTENBHBIN Psii METAIIIOB.

Comu. CoctaB. Kiaccudukauusa. Homenkinarypa. ®dusmueckue cBoiicTBa
cosieii. PactBopuMoOCTh coneil B Bojae. Xumudeckue cBoictBa cosiei. CriocoOsl
nojy4deHnus coisieu. [Ipumenenue cosnei.

['eneTnueckass CBA3P MEXAY OCHOBHBIMM KJJACCaMM HEOPraHUYECKHUX
COCIMHEHNH.

JemoncTpanun. O3HakoMJIeHHME C 00pa3suaMy MPOCTBIX U CIIOXKHBIX
BemecTB. (CrocoObl OYMCTKM  BEIIECTB: KPUCTAJUIM3aUWsA, JAUCTHILISLUA,
xpoMarorpadus. OnbIThl, MOATBEPKIAIOMINE 3aKOH COXPAHEHHS] MACChI BEIIECTB.

[Tomy4yenue u coOupaHue Kucaopo1a METOAOM BHITECHEHHSI BO3/AyXa U
Bojbl. Omnpezenenue coctaBa Bo3ayxa. Komnekyus Hegpmu, KamMenHO20 yeis u
NPOOYKmMO8 ux nepepadbomku.

[Tonyuenne Bogopoaa B anmnapare Kura, mpoBepka Bo1opoia Ha YUCTOTY,
rOpeHue BOAOPOJa, CoOOMpaHue BOJOPO1a METOJJOM BBITECHEHHS BO3/lyXa M BOJBI.

Ananu3 Boabl. CHHTE3 BOJBI.
3HAKOMCTBO C 0Opa3namMu OKCHJIOB, KUCJIOT, OCHOBAHHUH U COJICH.
Heurpanuzauuys ménoun KUcI0TOM B IPUCYTCTBUM UHAUKATOPA.

JlaGopaTopHblie onbIThI. PaccMOTpeHNE BEIIECTB C pA3IUYHBIMHU
¢u3nueckumu cBoiictBaMu. Pa3zenenue cMecu ¢ momolpio Marauta. [Ipumepst
(GU3MYECKUX U XUMUYECKUX SIBJICHUH. Peakiinu, numrocTpupyonMe OCHOBHbBIE
NPU3HAKH XapaKTePHBIX peakiun. Pasnoxenne ocHoBHOTO KapOoonata meau (I1).
Peaknuus 3aMenieHust MEI KEJIE30M.

O3zHakomiieHHe ¢ 00pa3laMu OKCUIOB.

Bsaumoneticteue Bogopoaa ¢ okcuaom meau (11).

OnbITHI, NOATBEPKAAIONINE XUMHUYECKHE CBOMCTBA KUCIOT, OCHOBaHUM.

IIpakTnueckune padoThI

. [TpaBuna TexHUKH 6€30MACHOCTH MIPH pabOTEe B XUMUUECKOM
kabunere. O3HaKOMIICHHE C JJaOOPATOPHBIM 000PYAOBAHUEM.

. Ouuctka 3arps3HEHHON NOBAPEHHOM COJIH.



. [lonyueHne u CBOMCTBA KUCIOPOaA

. [TonyueHnne BonOpoAa U U3yYEHUE €r0 CBOMCTB.

. [IpuroToBiieHUE paCTBOPOB COJIEH C OMPEIECIIEHHON MAaCCOBOM HOJIEH
PacTBOPEHHOTO BEUIECTBA.

. Peuienne skcriepuMeHTaNbHBIX 3a4a4 10 TeMe « OCHOBHBIE KIIACChI

HEOPTaHUYECKUX COEIUHEHUI.

PacuerHble 3a1aun:

Brruucnenne oTHOCUTEIBPHON MOJIEKYJIIPHOM MacChl BEMIECTBA M0 (hopMyIie.
Brruncnenrne MaccoBOM AOJIM 3JIEMEHTA B XUMHUYECKOM COEIUHCHUU.
YcranoBiieHne npocTeuineit Gopmysibl BEECTBa O MACCOBBIM JOJISIM 3JIEMEHTOB.

Haxoxnenne MaccoBoi 1071 pacTBOPEHHOTO BELIECTBA B PACTBOPE.
Briuncnenne Macchl paCTBOPEHHOTO BEILIECTBA M BOABI JIJIsl IPUTOTOBJICHUS
pacTBOpa ONpeAEIEHHON KOHIICHTPAIH.

OO0BbEMHBIE OTHOILICHUS TAa30B MPU XUMHUYECKUX PEAKIIHSIX.

Boluucienust o XuMU4ECKUM YpaBHEHUSIM MacChl, 00bEMa M KOJIMYECTBA
BEII[ECTBA OJHOTO U3 MPOAYKTOB PEAKIIUH MO0 MAacCe MCXOJTHOTO BEIIECTBA, 00bEMY
WJIA KOJIMYECTBY BELIECTBA, COAEPIKAILETO ONPEACIEHHYIO JOII0 IIPUMECEH.

Paznean 2. Ilepuognyecknii 3aK0H U NepruoAHYECKasi CHCTEMA
xumu4deckux iemMeHToB .. MenaeneeBa. CTpoeHue aToma.

[lepBbie MOMBITKK KiIacCU(PUKAIMM XUMUYECKUX d3JeMeHTOB. [loHsATHe o
rpymnnax CXOJHBIX AJIEMEHTOB. EcTeCTBEHHbIE ceMENCTBa IIEJIOYHBIX METAJJIOB U
rajgoreHoB. bnaropoanesie Taspl. Ilepmomgmueckmii 3axoH JI.JM.MeHnneneesa.
[lepuonnueckass cucTeMa KakK €CTECTBEHHO — HayyHOe Kiaccupukanus
XUMHUUYECKUX 7JJeMeHTOB. TabmuuHas ¢opma mpeacTaBieHUus] KiaccupUKaluu
XuMHuueckux dyeMeHToB. Crtpykrypa Tabmuiel «llepuoguyeckas cucrema
xumuyeckux 3neMenToB .M. MenneneeBa» (kopotkas ¢opma): A- u b- rpynmsl,
nepuoabl. GU3NYECKUM CMBICI TOPSIAKOBOTO 3JIEMEHTA, HOMEpa MepHoia, HoMepa
rpynbl (A1 3JIEMEHTOB A-TPYIIII).

Crtpoenue aroma: sijpo M IJIEKTpOHHAsE 00omouka. CocTaB aTOMHBIX sIIEp:
MPOTOHBI U HEUTpOHbI. M30Tombl. 3apsi aTOMHOTO $]ipa, MAacCOBOE YHCIIO,
OTHOCUTENbHAsT aTtomHass Macca. CoBpeMeHHas (OPMYJIHPOBKA TOHSTHS
«XUMUYECKHAN JIEMEHT.

OnexkTpoHHasi 00O0JI0YKa aroMa: TMOHSATHE 00 DSHEPreTHUYEeCKOM YpPOBHE
(3JIEKTPOHHOM CJIO€), €r0 €MKOCTH. 3allOJHEHHE JJICKTPOHHBIX CJIOEB y aTOMOB
AJIEMEHTOB TIEPBOrO — TpeThero TnepuoaoB. CoBpemeHHas (HOpPMYIHPOBKA
MEPUOIMYECKOTO 3aKOHA.

3HaueHWE MNEPUOAMYECKOro 3akoHa. Hayunele goctmxkenus ..
MenzeneeBa: HCHOpaBICHUE OTHOCUTEIBHBIX ATOMHBIX MAacC, MPEICKa3aHNue
CYILIECTBOBAHMS HEOTKPBITHIX JJIEMEHTOB, NMEPECTAHOBKA XMMHUYECKUX DJIEMEHTOB
B epuoandeckou cucreme. XKusns u gearensHocts .M. Menneneesa.

JdemoHcTpanuu:

du3nUeCcKne CBOMCTBA MIEIOYHBIX METAJUIOB. B3amMoJencTBHE OKCHIOB
HaTpusi, Maraus, Gocdopa, cepbl ¢ BOJOH, MCCIETOBAHNE CBOWMCTB IMOJYYEHHBIX
MPOAYKTOB. B3amMmojencTBue HaTpusi M Kailus ¢ BOJOW. PU3MUYECKHE CBOMCTBA
rajoreHoB. B3anmoieiicTBHE allFOMUHUS C XJIOpPOM, OPOMOM M HOJIOM.



Pa3znen 3. CTpoeHue BemecTBa.

DIEKTPOOTPUUATENbHOCTh.  OCHOBHBIE  BHUIbBl  XHUMHWYECKOM  CBA3M:
KOBAJICHTHAsl HEMNOJISIpHAs, KOBAJCHTHAs TMOJIApHAs, HWOHHasA. BaneHTHOCTh
AJIEMEHTOB B CBETE€ DJJIEKTpOHHOW Teopuu. CreneHb okucineHus. IlpaBuia
ONpEICIICHNS CTENIEHEW OKUCIIEHUS 3JIEMEHTOB.

9 kyacc
Paznen 1. MHoroodpasue XuMu4eCKHX peaKkni.

Knaccudukanys XuMruaeckux peakifii: peakiiuu COSTUHEHUS, Pa3I0KCHHUSI,
3amenieHus, ooMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiiui. OKUCIUTEND,
BOCCTAHOBUTEb, MPOLECCHl OKUCICHHS U BoccTaHOBIeHUsd. (CocTaBieHue
YPaBHEHUI OKHCJIHUTEIIBHO -BOCCTAHOBHUTENIBHBIX PEAKIHUA C MOMOIIBID METOjIa
AIIEKTPOHHOTO OajaHca.

TermoBele  3hGEKTBI XUMUYECKUX  peakIui. OK30TEPMUYECKHE U
DHIAOTEPMUYECKHE pPEAKIUU. TepMOXUMHUYECKHE ypaBHEHHs. Pacuersl 1Mo
TEPMOXUMHUYECKUM YPABHECHHSIM.

CkopocTh XxuMHUYECKHX peakuuid. @DakTopbl, BIHSIOIIAE HA CKOPOCTh
XUMUYECKTX PEaKIUu. [IepBoHaYAIBHOE MPE/ICTABICHUE O KATaIU3E.

Oo6parumblie peakiuu. [ToHsITHE O XUMHUYECKOM paBHOBECHH.

XUMUYECKHE PpEAKIUH B  BOAHBIX  pPacTBOpax. OJNEKTPOJHUTHI U
HedNeKTpoauThl. MoHbl. KaThoOHBI M aHWOHBI. ['MapaTHas Teopusi PacTBOPOB.
DNEeKTpoJuTHYECKasE  JUCCOLMAIUs KUCIOT, OCHOBaHMM u coneil. Crnalbie u
CUJIbHBIE 2JIeKTposuThl. CTeneHs Auccormanuu. CTeneHb qucconuanuu. Peakium
MOHHOTO OOMEHa. YCJIOBUA TEYCHHUS PEAKIMA HOHHOTO OOMEHa J0 KOHIA.
XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCIUHECHHUMN B CBETE
NPEACTAaBICHUM 00 DJIEKTPOJIMTUYECKOM JAUCCOIMAIUM U OKHCIHUTENIHHO-
BOCCTAHOBUTENBHBIX peakuui. [IoHATHE O THAPOIN3E COJIEH.

JleMmoHcTpanuu:

[Ipumepsl 3K30- U SHAOTEPMUUECKUX PEAKLIUH.

B3aumopenicTBre MHKA € COJITHOM M YKCYCHOM KHCJIOTOW. B3anmonencreue
IPaHyJIMPOBAHHOIO IMHKA U UHKOBOU MBUINA C COJITHOM KUCIOTOM.

B3aumogeiicteue oxcuga wmenu (II) ¢ cepHOlt KHCIOTOM  pa3HOM
KOHIEHTPALIMY [IPU Pa3HBIX TEMIIEPATYpPAX.

['opeHue yris B KOHIIEHTPUPOBAHHOM a30THOW KUCIOTE.

IIpakTnyeckue padoThI:

N3ydenne BIMSHUSA YCIOBHW NPOBEACHUS XHMHYECKOW pEaKUWd Ha €€
CKOPOCTb.

Pemenne skcnepuMeHTanbHbIX 3a1a4 N0 Teme «CBOMCTBA KUCIOT, COJIEN U
OCHOBAHUU KaK dJIEKTPOJIUTOBY»

JlaGopaTopHble ONBITHI:

Peaxiiuu oOMeHa MeXy pacTBOpaMH JIEKTPOJIUTOB

PacuerHble 3agaum: BpIYMCIIEHHS 10 TEPMOXMMHUYECKUM YPAaBHEHUSIM
pEaKIUi.

Paznen 2. MHoroo0pa3ue BeliecTs.



Hemeramner. ['anorensl. IlomoxkeHne B NEPUOIUYECKOM CHCTEME
XUMUYECKUX D3JIEMEHTOB, CTPOCHHE HX aroMoB. Haxoxxmenue B npupole.
@u3NuecKue U XUMHUYECKUE CBOWCTBA TaJOreHOB. [lonmydeHne W NpUMEHEHUE
rajioreHoB. Xjop. @u3nuecKkue U XUMUYECKUE CBOMcTBa Xjopa. [IpumeHeHue
xsiopa. XnopoBogopon. ®uznueckue cpoictea. [lonyuenune. ConsiHHas KUCIOTA U
e€¢ comu. KauecTBeHHas peakuus Ha XJIOpPUA-UOHBL. Pacmo3HaBaHuE XJIOpPHUIIOB,
OpOMUIOB, HOJUIOB.

Kucnopon u cepa. [Tonoxenue kucnopoja u cepol B [IICXI, ctpoenue
ux aromoB. Cepa. Ammorponus cepbl. DHU3MUYECKHE M XUMUYECKHE CBOMCTBA.
Haxoxnenue B mpupone. IIpumenenue cepol. CepoBonopona. CepoBomgopoaHas
KucinoTa u ee conmu. KadectBennas peakiwst Ha cynbduna-uonsl. Oxcun cepsl (1V).
®duznueckne W xuMudeckue cBoicTBa. lIpumenenue. CepHucras KHUCIOTa U €€
comu. KauectBennass peakmus Ha cyiabhur-uoHbl. Oxcupn cepbl (VI). Cepnas
KHCJIOTa. XMMHYECKUE CBOMCTBA pa30aBICHHOW M KOHIICHTPUPOBAHHOW CEpHOM
kucioThl. KauecTBeHHass peakius Ha CyibhaT-uOHB.. XUMUYECKHE PEaKIUu,
JeXalue B OCHOBE TMOJIYYEHUS CEPHOM KHUCJIOTHI B IPOMBIIUICHHOCTH.
[IprumeHeHne CepHOU KUCIIOTHI.

Azor u docdop. [Nonoxenue azora u dochopa B IICX3, cTpoeHue ux
aTOMOB. A30T, (pU3NUECKHE U XUMUYECKHE CBOWCTBA, MOJyUYE€HUE U IPUMEHEHUE.
KpyroBopot azora B mpupoje. AMMHak: (pu3ndeckue U XUMHUUYECKHE CBOMCTBA,
noinyyeHne u npuMmeHenue. Conu aMMOHHs. A30THas KUCJIOTA M €€ CBOMCTBA.
OxkucnIuTENBHBIE CBOMCTBA A30THOM KHUCIOTHL [lomydeHue a30THOW KHCIOTHI B
nabopaTopuu. XHMMHUYECKHE PEaKIMH, JIeKAIIME B OCHOBE MOJYYEHHUS a30THOU
KHUCJIOTBl B IPOMBINUICHHOCTH. [IprMeHeHnne a30THOW KUCHOTHL. Conu a30THOM
KHCJIOTBI U UX IPUMEHEHHE. A30THBIE YIOOPEHHUS.

®ocdop. Amnorponusi docdopa. duznmyeckrue U XUMUUYECKHE CBOWCTBA
dbocdopa. Oxcun pocdopa (V). OprodochopHas kucnora u ee conu. DochopHbie
ynoOpeHus.

VYraepon u kpemuuil. [lonoxenue yrinepona u kpemuus B [ICX3, crpoenue
UX aToMOB. YriepoA. AimoTponus yriaepojga. PuU3NMUECKUE U XUMHUYECKHUE
CBOICTBa yriepoaa. AjcopOmus. YrapHblii ra3, CBOWCTBAa M (PU3UOIOTHYECKOE
JICICTBME Ha OpPraHWU3M. YTJIEKUCIBIA Tra3. YrojbHasg KHUCIOTa M €€ COJIM.
KauecTtBenHble peakiuu Ha KapOOHAT-UOHBI. KpyroBopoT yriepoja B HpUpOJE.
Opranuyeckue COeMHEHUS yriepoa.

Kpemunii. Oxcun kpemuus (4). Kpemuuesas kuciora u ee conu. CTekJo.
IlemeHT.

Meramnel. 1lonoxenne meramios B [ICXD J[.M.Menneneesa, crpoeHue ux
aTOMOB. Merannnueckast cBs3b. Du3nMyeckue CBOMCTBA METAIOB. Psang
AKTUBHOCTH METAJUIOB. XHUMHUYECKHE CBOMCTBAa MeTauioB. OOIMe CcrocoObl
nonyueHuss MetauioB. CraBel metayuioB. [llenounsle metamnbsl. [lonoxenue
HICJIOYHBIX METAJUIOB B IEPUOJMYECKOW CHCTEME, CTPOEHHUE HX aTOMOB.
Haxoxnenne B mpupoge. MarHuil WKbM, UX BAXXHEUIINE COCIUHEHMUS.
XKecTkocTb BOJbI M CLIOCOOBI €€ yCTPaHEHHUS.



Amomunni. [lonoxeHnne antOMUHUSA B NEPUOAUYECKOM CUCTEME, CTPOEHUE
ero aroma. Haxoxnenwe B mnpupoae. PuU3MUECKME M XMMHYECKHE CBOWCTBA
anmoMuHuA. AM(POTEpHOCTh OKCHIA U THAPOKCUIA AITFOMUHUSL.

Keneszo. IlonoxkeHune xeneza B NEPUOJUYECKON CHCTEME, CTPOEHUE €T0
atoma. Haxoxnenue B npupoae. Pu3nuecKne U XUMUYECKHE CBOMCTBA KEJe3a.
Baxkneiiime coelMHEHUs Keje3a: OKCHIbI, TUAPOKCHIbl U conu sxene3a (I) u
xenesa (111). KauectBeHHbIE peakiiuy Ha HOHBI.

JleMmoHcTpanuu:

AnnotponHble Momudpukanuu cepbl. OOpasibl NMPUPOAHBIX CYIbYHUIOB U
cynb(dartos.

[lonyyenue ammuaka © €ro pactBopeHne B Boje. (O3HAKOMJIEHUE C
oOpa3amu MPUPOJHBIX HUTPATOB, pochaToB

Mogenn KpuUCTaNIMYECKUX PEMIETOK anMasza U rpadurTa. 3HAKOMCTBO C
oOpa3zliamMu MPUPOIHBIX KapOOHATOB U CUITUKATOB

3HAaKOMCTBO ¢ oOpasllamMu  BaXHEWIIMX COCAMHEHHM HaTpus, Kajwus,
MPUPOJIHBIX COCAUHEHUN KaJbLIMs, PYJIaMH KEJe3a, COCAMHEHUSMH aTOMHUHUS.
B3anmoneiicTBUE MIETOYHBIX, IIEJIOYHO3EMEIbHBIX METAIUIOB W AJTIOMHUHUSA C
BoZOoW. C;KHraHue xkeye3a B KUCIOPOJAE U XJIOPE.

IIpakTueckne padoThbI:
[TomydyeHune COJISTHON KUCIIOTHI U U3YyUYECHHUE €€ CBOMCTB.
Pemenune sxcnepuMeHTanbHBIX 331a4 o Teme «Kucmopon u cepa»
[TonyueHre aMMHaKa U U3y4YE€HHE €T0 CBOWCTB.
[Tomyuenue okcuna yriepona (1V) u uzydyenue ero cBoiictB. Pacno3HaBanue
KapOOHATOB.
¢ PenieHne 3KCIEpUMEHTANIBHBIX 33/1a4 10 TeMe «MeTasulbl U UX COSAUHEHUS.

JlabopaTopHbIe ONbITHI:

BrITecHeHre rajioreHamMu JApyr Apyra U3 pacTBOPOB UX COSIUHEHUM.

KauectBennnie peakuuu  cynbdua-, cyabpur- u cynbdaT- HOHOB B
pacTtBope.

O3HakoMIiIeHHE ¢ 00pa3LamMu cepbl U €€ MPUPOIHBIMU COCTUHEHUSIMH.

B3aumopericTBre cojiell aMMOHUS CO LIEJI0YaMU.

KauecTtBennsie peakiiuu Ha KapOOHAT- U CUITUKAT- HOHBI.

KauecTtBeHHas peakuys Ha yIIIEKUACIBIN ras.

N3yuenne oOpa3uoB MeTamioB. BzauMonelcTBre METaIOB C pacTBOpaMu
cojeii. (O3HAKOMJIEHHE CO CBOWCTBAMM W TMPEBpAllCHUSIMU KapOOHATOB H
rupokapooHaroB. IlonyueHue ruIpoKcuaa aTlOMUHMS U B3aHMMOJIEUCTBHE €0 C
KHCIOTaMH U menodamu. KadecTBennsie peakiun Ha noust Fe™ u Fe**

PacuerHble 3aga4n:

BeluucneHuss 1Mo XUMHYECKUM ypaBHEHHMSIM MacChl, 00BEMa WM
KOJIMYECTBA BEIIECTBA OJHOTO M3 MPOAYKTOB PEAKUUMU MO Macce HMCXOIHOTO
BelIeCTBa, OOBEMY WM KOJUYECTBY BEIIECTBA, COACPMKAIIETO OMPEICIEHHYIO
JIOJIF0 TIPUMECEM.

Pa3znen 3. KpaTtkuii 0030p BaxkHelIIUX OPraHUYeCKUX BelleCTB.



IIpenmer opranuueckon xumuu. Heopramudeckne w© OpraHMYeCcKue
COEJIMHEHHUS. YTJIepOa — OCHOBA U3HU Ha 3emiie. OCOOEHHOCTU CTPOEHHUS aToMa
yIiiepoJa B OpPraHMYECKUX COEAUHEHUSX.

Yraesogoponsl. IlpenenvHbie yraeBogopoabl. MeTaH, 3TaH, MpoNaH —
MPOCTENIINE NPEICTABUTENN NPEAEIIBHBIX YIIIEBOAOPOAOB. ['OMOIOTHUECKUI PSIA.
I'omonoru. @Pusnyeckue W XHUMUYECKME CBOWCTBA. Peakuum ropeHus u
3amenieHusa. Haxoxaenue B npupone. [lpumenenue.

HenpenenbHble  yriieBoAOpPOAbl.  OTWICHOBBIM  psii  HEMPEACIbHBIX
yIJIEBOOPOAOB. JTuieH. Du3nyeckrue M XUMUYECKHE CBOMCTBa. Peaknuu
npucoeAuHeHus. KauecTBeHHbIE peakiMu Ha 3TWICH. Peakiusi moauMepusaiuu.
[TommaTunen. llpumenenne sTuiieHa.

AUETHUIIEHOBBIN sl HENMPENEIbHbBIX YIIIEBOAOPOAOB. AneTriieH. CBOWCTBa U
NPUMEHEHHUE alleTUIICHA.

[IpousBoansie  yrieBojgoponoB.  KpaTkuii  0030p  OpraHUYEeCcKUX
COCIMHEHUN: OJHOATOMHBIE CIUPTHI, MHOTOATOMHBIC CIUPTHI, KapOOHOBBHIE
KHUCIIOTBI, CJIOXHBIE 3QUPBI, JKUPBI, YIIEBOAbI, AMHUHOKHUCIOTHI, Oenku. Poib
OEJIKOB B OpraHu3Me.

[ToHdaTHE O BBICOKOMOJIEKYJISIPHBIX BellecTBaXx. CTpPyKTypa MNOJMMEPOB.
[TonuaTuiEeH, NOJUNPONUIIEH, TOTUBUHUIXIOPHU/I.

Pazoen 4. Xumusn u okpyycarowian cpeoa

Bewecmea u mamepuanvl 6 noeceonesnou xcusHu uenogexa. bezonachoe
UCNONIb308AHUE GeWeCmE8 U XUMUYeCKUx peaxyuti 6 ovimy. Ilepeas nomowb npu
XUMUYECKUX 0HCO2aX U OMPABTIeHUSX.

Xumuueckoe 3azpsazHenue oKpyxcaiouei cpeovl (npedenvHas 00nyCmuMasl
Konyenmpayus eewyecms, oanee — I1J[K). Ponv xumuu 6 pewienuu 3K0102U4eCKUX
npooaem.

IVTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHA ITPOI'PAMMBI 110 XHMHUH HA
YPOBHE OCHOBHOI'O OBLIIET O OBPA30BAHHUHA

JIHYHOCTHBIE PE3YJ/IbTATbI

Jluunocmuvle pe3ynrbmamvl 0CB0€HUS NPOSPAMMbL  OCHOBHO20 00Ue2o
00pazosanusi 00CMueaOmcs 8 xode 0OVUeHUs XUMUU 8 eOuHcmee YYyeOHOU U
B0CNUMAMENbHOU — 0esIMEeIbHOCMU 8  COOMBEMCmeUU ¢ MpaouyuOHHbIMU
POCCULICKUMU ~ COYUOKYTbIMYPHLIMU U OYXOBHO-HPABCMBEHHbIMU  YEHHOCMAMU,
NPUHAMBIMU 8 0bujecmee NpasUIAMU U HOPMAMU NOBeOeHUsl U CHOCOOCMBYIOm
npoyeccam camono3HaHus, Camopaseumusl U COYUAIU3aAYUU 00y4aruuxcs.

Jluunocmuvle  pe3yrbmamsl  OMPANHCAOM  20MOBHOCHb  00YYAIOWUXCS
PYKOBOOCMBOBAMbCA  CUCMEMOU  NO3UMUBHBIX YEHHOCMHBIX —OpueHmayui.  u
pacuupenue onvima 0esamenrbHOCmU Ha e€ 0CHO8e, 8 MOM YUCTIe 8 YACTU.!

1) nampuomuueckozo éocnumanus:

YEHHOCMHO20 ~ OMHOWIeHUsT K  OMeYeCMBEeHHOMY  KYIAbMYPHOMY,
UCTMOPUYECKOMY U HAYYHOMY HACIeOur0, NOHUMAHUSL 3HAYEHUS. XUMUYECKOU HAYKU
8 OJICU3HU COBPEMEHHO20 00wecmea, CnocooHocmu 81adems O0CMOBEPHOU
ungopmayueli. 0 nepedosviX OOCMUIICEHUAX U OMKPLIMUSAX MUPOBOU U



OMeyecmeeHHol  XUMUU, 3AUHMEPECOBAHHOCNU 6 HAVUYHBIX 3HAHUAX 00
ycmpoticmee Mupa u ooujecmaeda,

2) 2paxcoanckozo 60CRUMAHUA:

npeocmasieHuss 0 COYUANbHBLIX HOPMAX U NPABUNLAX MENCIUYHOCTHBIX
OMHOWEHULl 68  KOJJeKmuge,  KOMMYHUKAMUBHOU  KOMNEMEeHMHOCMU 8
00WecmBeHHO NOJIe3HOU, Y4eOHOUCCIe008AMENbCKOU, MBOPUECKOU U OpY2UX 8UOAX
0esimebHOCIU, 20MOBHOCIU K PA3HOOOPA3HOU COBMECMHOU 0esimelbHOCU npu
8LINOIHEHUU ~ Y4EeOHbIX, NO3HABAMENbHLIX 3A0ay, 6bINOJHEHUU XUMUYECKUX
9KCNEePUMEHMO8, CO30AHUU VHEOHBIX NPOEKMO8, CMPeMIeHUs. K 83AUMONOHUMAHUIO
U 3aumMonomMowu 6 npoyecce MOl Y4eOHOU OesamerbHOCmU, 20MO8HOCHU
OYyeHusamv C80E NoGedeHue U NOCMYNKU CBOUX mosapuwell ¢ No3uyuu
HPABCMBEHHBIX U NPABOBLIX HOPM C YUEMOM OCOZHAHUS NOCAeOCMBUL HOCIYNKO8;

3) yennocmu Hayuno2o no3HaHuA:

MUPOBO33pEeHYecKUe NPeOCMABNIeHUs 0 8elecmaee U XUMUYECKOU peakyuu,
coomeemcmayowue Co8PeMeHHOMY VPOBHIO PA3GUMUS HAYKU U COCMABILIouue
OCHOBY 0J11 NOHUMAHUSL CYWHOCMU HAYYHOU KAPMUHbL MUpd, npeocmaegierus oo
OCHOBHBIX 3AKOHOMEPHOCIAX PA3BUMUSL NPUPOObL, B3AUMOCBA3AX HeN08eKd C
NPUPOOHOLL CPedoll, 0 POIU XUMUU 8 NOZHAHUU IMUX 3AKOHOMEPHOCHel,

NO3HABAMENbHbIE MOMUBHI, HANPABIIEHHbIE HA NOJYYeHUe HOBbIX 3HAHUL NO
Xumuu, HeobXooumvle OJisi 00BACHEHUS HAOII00AEeMbIX NPOYecco8 U sGIeHUl,
NO3HABAMENLHOU, UHDOPMAYUOHHOU U YUMAMENbCKOU KYAbMYpbl, 8 MOM YUCie
HABLIKOB CAMOCMOSAMENbHOU padomvl ¢ YUeOHbIMU MEKCMAMU, CHPABOUHOU
JUmMepamypou, OOCMYNHbIMU MEXHUYeCKUMU CPpeocmeamu UHDOPMAYUOHHBIX
MexXHOI02UU,

unmepec K 00OyYeHUrO U NO3HAHUIO, JI0OO03HAMENbHOCHb, 20MOBHOCMb U
CNOCOOHOCMb K CcamooOpazosaunuto, NPOEKMHOU U  UCCIe008aMeNbCKOl
O0esimenbHOCMU, K OCO3HAHHOMY 8blOOpY HANPABIEHHOCMU U YPOBHSA 0OVUEHUs 8
oanvHetiuem,

4) ghopmuposanusn Kynomypot 300posvs:

OCO3HAHUE YEHHOCMU JHCU3HU, OMBEMCMBEHH020 OMHOWEHU K CBOeMY
300p08bI0, YCMAHOBKU HA 300p06blll 00paA3 JHCU3HU, OCO3HAHUE NOCAe0CmEUll U
Henpusimue 8PeoOHbIX NPUBbIYEK (YNOmpedieHus: anko20s, HAPKOMUKO8, KypeHus),
HeoOxooumMocmu  coonooenuss npasunl  Oe30nacHOCmu  npu  0OpawjeHuu ¢
XUMUYECKUMU BeleCmBaAMU 8 ObIMY U PeaibHOU HCUSHU,

5) mpyooeozo éocnumanus:

uHmepec K NpaKmuuyecKkomy uzyuyeHuio npogeccuti u mpyoa pasiudyHo2o
pooa, yeadiceHue Kk mpyoy u pe3yibmamam mpyoosou 0esamelbHOCmU, 8 MOM YUC/Le
Ha4 OCHOBe NPUMEHEHUs NPeOMEemHbIX 3HAHUL N0 XUMUU, OCO3SHAHHBIU B8blOOp
UHOUBUOVANLHOU — MPAEKMOPUU  NPOOOJIICeHUss  00pa308anusi ¢ Y4émom
JIUYHOCMHBIX UHMEPeCco8 U CNOCOOHOCMU K XUMUU, 00WECMBEHHbIX UHINEPECO8 U
nompeOHoOcmel, YCNeuHou Nnpo@ecCUOHANbHOU OesimelbHOCMU U Pa36Umus
HeoOX00UMbIX YMEeHUll, 20MOBHOCMb AOANMUPOBAMbC 8 NpPOPecCUOHATbHOU
cpeoe;

6) akon02uuecko2o 6ocnumanus:

IKONOSUYECKU YenecooOpa3Hoe OMHOUleHUe K npupooe KaxK UCMOYHUKY



JHCU3HU HA 3eMlie, OCHOB8e e€ Cyuecmeo8anus, NOHUMAHUE YEHHOCMU 300P068020 U
be30nacHoeo 06paza HCU3HU, OMBENMCMEEeHHOe OMHOWIEHUE K COOCMBEHHOMY
Qusuueckomy u NCuUXuuyecKkomy 300p06bl0, OCO3HAHUE UEHHOCU COONI0OCHUS
npasun 6e30nacHo20 nosedeHuss npu pabome ¢ Sewecmeamu, a maxxice 8
CUMYAYUSIX, Y2POACATOWUX 300POBLIO U HCUZHU TTOOeLL,
CHOCOOHOCMU NPUMEHSAMb 3HAHUS, NOJyYaeMble NPU U3YYeHUU XuMuu, OJis
peuteHust 3a0ay, C8A3AHHbIX C OKpYHcalowell nPUpooHol cpedotl, 0Jisl NOSbIULEHUS
VPOBHSL  IKONOSUYECKOU  KYIbMypbl, OCO3HAHUSA  2100ANbHO20  Xapakmepa
9KON02UYECKUX NpoOieM U nymeli Ux peueHus NnocpeoCcmeom Memooo8 Xumull,
DKONO2UYECKO20 MbIUUICHUA.
METAIIPE/IMETHBIE PE3Y/IbTAThHI
B cocmase memanpeomemuvix pesynomamog @vloensom 3Havumvie Ojis
Gdopmuposanus Muposos3penus obujeHayuHvie HNOHAMUSL  (3AKOH, meopusl,
npuHyun, eunomesd, Gaxkm, cucmema, npoyecc, dKCHepumenm u opyeoe.),
KOmopvle UCNONb3YIOMCSA 6 eCMeCmEeHHO-HAVYHbIX YYEOHbIX npeomemax u
NO38010M HA OCHOBE 3HAHULL U3 IMUX NPEOMenos hopMuposams npeocmasieHue
0 YEeNOCMHOU HAYYHOU KapmuHe Mupd, U YHUBEPCAlbHble YuyeOHble Oelcmeus
(noznasamenbHvle, KOMMYHUKAMUBHbLE, Pe2YISAMmUsHbLe), KOmopble 00ecneuusaion
dopmuposanue  20mosHOCmMU K CAMOCMOSIMEIbHOMY  NIAHUPOBAHUIO U
OCYUecmeneHuio yueoOHou 0esmenbHOCm.
Ilo3naeamenvhble yHuGepcaivHole yueoHble OCicmEus
ba3zoevie nozuueckue oelicmeusn:
®  VMeHUs. UCTIONIb308AMb NPUEMbBL T02UHECKO20 MbLULTeHUS. NPU OCBOEHUU 3HAHUIL:
PACKPbI8AMb  CMbICT XUMUYECKUX NOHAMUU (8blOesimb UX XApaKmepHble
NPU3HAKU,  YCMAHAGIUBAMb  63AUMOCEA3b  C  OpYeUMU  NOHAMUSMU),
UCNONB308AMb NOHAMUSL Ol OOBACHEHUS. OMOENbHbIX (PaKmMos U s61eHUll,
8bLOUPAMb OCHOBAHUSL U KpUumepuu 0Jis KIACCUDUKAYUU XUMUYECKUX Beulecms
U XUMUYECKUX peakyuil, YCMAaHaeIueams NPUYUHHO-CIe0CMBEHHbIe C853U
medncoy  obvekmamu  U3yueHus, CMmpoums  Jo2UYecKue — PaccyrCcOeHus
(uHOYKmMusHbvle, 0eOyKmMuGHbvle, N0 AHAN02UNU), 0eamb 6bl80ObL U 3AKIIOYUEHUS,

® JyMeHUe NpuMeHsmb 8 Npoyecce NO3HAHUS NOHAMUSL (npeoMemHble U
memanpeomemmuole), CUMBOIUYECKUE (3HAKOBblE) MOOelU, UCNONb3YeMble 8
Xumuu, npeodOpaz08vI6AMsb WUPOKO NPUMEHSAeMble 6 XUMUU MOOelbHble
npeocmaesieHuss — XUMUYeCKUull 3HAK (CUMBONL dleMEeHma), XUMUYEeCKdas.
Gdopmyna u ypaeHuenue XumMuuyeckol peakyuu — nNpuU peueHuu y4eoHo-
NO3HABAMENILHLIX  3A0ay, C YUEMOM OSMUX MOOEIbHbIX NPeoCmasieHuUll
BLIAGAAMb U XAPAKMEPU308AMb  CYUJeCMBEHHbIe NPUSHAKU — U3VYACMBIX
00bEKMO8 — XUMUHECKUX 8eueCm8 U XUMUYECKUX PeaKyull, 8blsaeIams oouue
3AKOHOMEPHOCMU, NPUYUHHO-CIe0CMBEHHble C853U U NPOMUBOpeyUs 8
U3yuaemMublx npoyeccax U s61eHusix.

ba3zoevie uccneoosamenvckue oeiicmeusn:
® VMeHUe UCNOIb308amb NOCMABIEHHbIE BONPOCHL 6 Kauecmee UHCMPYMeHmd

NO3HAHUS, A MAKdCce 8 Kauecmee OCHO8bL Ol (POPMUPOBAHUSL 2UNOME3bl NO
nposepre NPasUIbHOCMU 8bICKA3bIBACMBIX CYHCOCHULL,



® npuobpemenue onvlma HNO NIAHUPOBAHUIO, OP2AHU3AYUU U NPOBEOEHUIO
VUeHUUECKUX IKCNEePUMEHMO8, YMeHue Habnmodams 3a X000M npoyeccd,
CAMOCMOSIMENLHO — NPOSHO3UPOBAMb €20  pe3yabmam,  QopMyauposams
0000WeHUsL U 8bIBOObI NO PE3VILbMAMAM NPOBEOEHHO20 ONbIMA, UCCIe008AHUS,
cocmasisims omuém o npooelanHou pabome.

Paboma c ungpopmayueii:

® VYMeHue 6blOUpamv, AHAIUUPOBAMb U UHMEPNPEMUposams UHGOPMAYUo
PA3IUYHBIX  8U008 U (DOpM Npeocmagienus, NOLYYaAemMylo U3 PAa3HbIX
UCTMOYHUKOS (HAYYHO-NONYJAPHASL JUMEPAmypd XUMUUECKO20 COOEPHCaAHUS,
cnpaeounvie nocobus, pecypcvl HMumepnema), Kpumuyecku OyeHU8amMy
NPOMUBOPEUUBYIO U HEOOCMOBEPHYIO UHDOPMAYUIO,

® YMeHUe NPUMEHAMb PA3IUYHbIE MEemOoObl U 3aNpoCbl NpU NOUCKe U omoope
uHgopmayuu u coomeemcmeayrouux OAHHbIX, HeodX0OUMbIX OJisl bINOJHEHUS
YUeOHLIX U NO3HABAMENbHbIX 3A0ay OnpeoeléHHO20 Mmuna, npuodpemeHue
onvlma 6 o0baacmu UCNOIL30BAHUS UHDOPMAYUOHHO-KOMMYHUKAMUBHBIX
MexXHON02Ull, 081a0eHue Kylbmypol aKMUBHO20 UCHONb308AHUSL DA3IUYHBIX
HOUCKOBbIX CUCEM, CAMOCMOSAMENbHO 6blOUpPamsb ONMUMATLHYIO  (DOPMY
npeocmasieHuss UHoOpMayuu U  ULIOCMPUpPO8ams — peuiaemvle 3a0aiu
HECONCHbIMU CXeMamu, Ouazspammamu, opyeumu opmamu epaguku u ux

KOMOUHAUUAMU,
® VMeHUe UCNONb308AMb U  AHAIUUPOBAMb 8 npoyecce VUeOHOU U
UCC1e008amebCKoll oesimebHoCmu unghopmayuio 0 GAUSHUU

NPOMBIULIEHHOCU, CEIbCKO20 XO35UCMEA U MPAHCNOPMA HA COCMOsIHUE
OKpyaHcaroujeli cpeobwl.

Kommynuxamuenwle ynueepcanvhule yueonvie 0eiicmeusn:

VYMeHUsL 3a0as8amsv 80NPOCHL (8 Xo00e ouanoea u (uiu) Ouckyccuu) no
cywecmsy — oocyscoaemou  memvl,  QOPMYIUPOBAMb  CBOU  NPEONOHCEHUs
OMHOCUMENbHO 8bINOJHEHUSI NPEONONCEHHOU 3A0aUl;

VMeHUus  Npeocmaesiamv — NOJYYeHHble — pe3Ylbmamvl  NO3HABAMENbHOL
0essmeNbHOCMU 8 VCMHbIX U NUCbMEHHbIX MEeKCMax, 0eiamv Nnpe3eHmayuio
Pe3VIbmamos 8blNOJHEeHUs XUMUYECK020 IKCHEPUMEHMA (1abopamopHo2o onvimd,
1abopamopHoil.  pabomsl NO  UCCAE008AHUIO CBOUCME  Beujecms, Y4eOHO20
npoekma),

VMeHUs y4eOH020 COMpPYOHU4YeCmsed cO CE8EPCMHUKAMU 6 COBMECHHOU
NO3HABAMENLHOU U UCCe008AMENbCKOU  0esIMeNbHOCMU — NPpU  peuleHuu
B03HUKAIOWUX NpoONeM HA OCHOGe yuéma OOWUX UHMEepPeco8 U CO2NACO8AHUS
nozuyutl (006cyHcoenus, 0OMeH MHEHUAMU, «MO3208ble WMYPMblL», KOOPOUHAYUS
COBMeCmHbIX ~ OelcmeUll, onpeoeienue Kpumepueg HO OYeHKe Kauecmea
8bINOJIHEHHOU pabomul u opyaue).

Pecynamuenvie ynugepcanvnule yuednvle oeiicmeusn:

YMeHUue camoCcmosmenbHo Onpeoensms yeiu 0esmeibHOCmu, NIAHUPO8amo,
ocywecmeiams, KOHMpOIUPoOsams U Npu He0OX00UMOCMU KOPPEKMUPOBAMb CEOI0
OdesimenbHOCMb, 8bloupams Hauboiee 3hghekmuenbvle cnocoobl pelerus Y4eOHbIX U
NO3HABAMENLHBIX 3A0aY, CAMOCMOSAMENLHO COCMAGIAMb U KOPPEKMUPOBAMb



NPEONIONCEHHIU  AN2OPUMM  OeUCMBULL NpU GLINOJHEHUU 3A0aHUL C VYEMOoM
NOJYYeHUs. HOBbIX 3HAHUL 00 U3YYaeMblX 00beKmax — euecmeax U peaxyusx,
OYEeHUBAMb COOMBEMCMEUE NOLYUEHHO20 Pe3yIbmama 3ds16/1eHHOU Yelu, YMeHue
UCNOIL3068AMb U AHATUUPOBAMb KOHMEKCMbL, npediazaemble 8 YCI08UU 3a0aHULL.

IIPE/IMETHBIE PE3YJIbTATBI

B cocmase npeomemmuvix pe3ynvmamos Nno 0CB0EHUI 00513AMeNbHO2O
coo0epaicanusl, YCMAaHoGIeHH020 OaHHOU hedepanvHoli pabouell NpocpamMmol,
8bI0EIAIOM. O0CBOEHHbIE 00YUAIOWUMUCA HAYYHbIE 3HAHUA, YMEHUs U CHnocoobl
Oelicmeuti, cneyuguueckue O0n npeomMemHou ooaacmu  «Xumusy, 6uobvl
O0esamenbHoOCmU N0 NOJIYYEHUl0  HOB020  3HAHUA, €20  UHMepnpemayuu,
npeoopazo8anuio U NPUMEHEHUIO 8 PA3IUYHBIX YYeOHbIX U HOBBIX CUMYAYUSIX.

K konyy obyuenus 68 Knacce npeomemmuvie pe3yiomamsl HA 0A3060M
YPOBHE 00NIHCHBL OMPANCAMb CHOPMUPOBAHHOCTL Y 00YUAIOWUXCSL YMEHUT.

PACKPbIBAMb CMBICA OCHOBHBIX XUMUYECKUX NOHAMULL: amoMm, MOJeKYId,
XUMUYECKULl  DAeMEeHM, NpoCmoe 8ewjecmeo, CIOJNCHOe Beujecmeo, CMechb
(00HOpOOHAsT U HEOOHOPOOHAS), BANEHMHOCHb, OMHOCUMENbHASL AMOMHAS U
MONEKYIAPHAS MACCA, KOIUYeCMB0 8eujecmsd, Mojb, MOJAPHASL MACCA, MACCO8AS
00151 XUMUYECKO20 DNIeMEeHMA 8 COCOUHEeHUU, MOJIAPHBIL 00bEM, OKCUO, KUCIOMA,
OCHOBAHUE, COb, IIEKMPOOMPUYANETbHOCb, CMEeNneHb OKUCIEeHUS, XUMUYeCKas
peaxkyus, Kiaccugpuxayus peakyull: peakyuu coeOUuHeHUs, peaKyuu pasionCenus,
peaxkyuu 3amewjeHus, peakyuu o0OMeHa, 9K30- U IHOOMepMudecKue peaxyuu,
Men080 2¢hghekm peakyuu, 10po amoma, 3NeKMPOHHbIU COU amoma, amomHas
opbumans, paouyc amoma, XuMUuecKas C6sa3b, NOJAPHAA U  HeNoAApHAs
KOBANEHMHASL C853b, UOHHAS CB3b, UOH, KAMUOH, AHUOH, PACNBOD, MACCO8ASL OO0
sewecmsa (MpoYyeHmHasi KOHYeHmpayus) 8 pacmeope;

ULIIOCMPUPOBAMb  83AUMOCEA3b  OCHOBHLIX ~ XUMUYECKUX NOHAMUU U
NPUMEHAMb MU NOHAMUS NPU ONUCAHUU 8EU4ECME U UX NPEBPALYEHULL,

UCNONIL3068AMb XUMUYECKYIO CUMBONUKY OJIsL COCMABIEHUS POPMYTL 8euiecms
U YPABHEeHUll XUMUUECKUX PeaKyull;

onpeoensims 8aIEHMHOCHb AMOMO8 IJIeMEHMO8 8 OUHAPHBIX COeOUHEHUSX,
cmenenb OKUCIEHUSl 2JIeMEeHmo8 8 OUHAPHBIX COeOUHEHUSX, NPUHAONEHCHOCHb
sewecms K OnpeoeiéHHoMy KIaccy cOeOuHeHull no Qopmynam, U0 XUmMudeckou
c63U (KOBANEHMHAS U UOHHAS) 8 HEOP2AHUYECKUX COCOUHEHUSX,

packpvieames  cmouicn  Ilepuoouueckoco s3axona J[. U,  Menodeneesa:
0eMOHCMPUPOBAMb ~ NOHUMAHUE  NEePUOOUYECKOU  3ABUCUMOCTIU  CBOUCME
XUMUYECKUX DTIeMeHmos om ux nonodcenus 6 Ilepuoouueckotl cucmeme, 3aKOHO8
COXpAHeHUs1 MAcCCul 8eujecms, NOCMOSHCMBA COCMABA, AMOMHO-MOAEKYIAPHOLO
yuenus, 3akoHa A602adpo;,

onucvieamv U Xxapaxkmepuzosams maobauunyro Gopmy Ilepuoouueckotl
cucmeMbvl XUMUYECKUX INeMEHMO8. pa3iuiams NOHAMUA «2laéHas noozpynna (A-
epynna)» u «nobouynas nooepynna (b-epynna)y, manvie u 6onvuiue nepuoosl,
coomHocums 0003HaueHus, Komopvle umelomcs 6 mabauye «llepuoouueckas
cucmema xumuyeckux onemenmos J{. M. Menoeneesay ¢ uucnosvimu
Xapaxkmepucmukamu CmpoeHusi amomos XUMU4eCcKUx 1eMeHmo8 (cocmaes u 3apso
A0pa, odbwee Yucio 2NeKmpoHO8 U pacnpeoeieHue ux no dJNeKmMpOHHbIM CIOIM),



Kaaccugpuyuposams Xumudeckue 31eMeHmyl, HeopeaHuyecKue eeujecmsd,
Xumuieckue peakyuu (no Yuciy u cocmasgy yuacmeyowux 6 peakyuu ewecms, no
mennosomy agpghexmy),

xapakxmepuzoeams (OnuUCblamv) 0OWUe XUMUYECKUE CBOUCMBA Beuecms
PA3IUUHbIX  KIACCO8, HNOOMBEPHCOAs ONUCAHUE NPUMEPAMU  MOJEKYVISAPHBIX
VPAaHeHUli COOMBEemMCmayIouWUX XUMU4yeCcKux peaxkyuil;

NPOCHO3UPOBAMb CBOUCMBA BeUWeCmE 68 3a8UCUMOCTU OM UX KA4eCMBEEHHO20
cocmaea, 803MONCHOCU NPOMEKAHUSL XUMUYECKUX NPespaujeHull 6 pasiuyHblX
VCIO0BUSX,

BLIYUCTIAIMbG OMHOCUMENLHYIO MOJEKVIAPHYIO U MOAAPHYIO MACCbL 8eUiecms,
MAcco8yro 000 XUMUYECKO20 JlleMeHma no @opmyie coeOuHeHUs, MACCOo8YI0
0070 gewjecmea 6 pacmeope, Npo8oOUmMb PAcHémvl NO YPAGHEHUIO XUMUYECKOU
peaxkyuu,

NPUMEHSAMb OCHOBHblE ONePaAyUL MbICIUMENbHOU 0esimelbHOCMU — AHATU3 U
cunmes, cpasHenue, 0600ujeHUe, CUCMeMamu3ayuio, Kiaccupukayuio, 8blasieHue
NPUYUHHO-CTLeOCBEHHBIX C8s3ell — OJisl U3YUeHUsl CBOUCME Beuecms U XUMUYEeCKUX
peaxkyull, ecmecmeeHHO-HAYYHble Memoobl NO3HAHUS — HAOI00eHUe, UMepetue,
MOOenuposanue, IKCnepuUMerm (PeaibHblll U MbLCIeHHbIIL),

C1e008amb NPABUNAM NONb30BAHUS XUMUYECKOU NOCYOOU U 1abOpamopHbim
obopyoosanuem, a makxce NpaAsUIaM — obpawjeHus ¢ Gewecmeamu 8
COOMEEMCmMEUY ¢ UHCMPYKYUAMU NO BbINOJHEHUIO 1a00paAmMOpPHbIX XUMUYECKUX
ONbIMO8 NO NOAYHUEHUID U COOUPAHUIO 2A3000pA3HbIX Gewecms (8000pooa u
KUCI0p0o0a), NpucomoseieHuto pacmeopos8 ¢ ONpeoeNéHHOU MAaccogol 0oJel
pAcmeopénHo20  eewjecmedq, — NIAHUPO8AMb U NPOBOOUMb  XUMUYECKUe
9KCNepUMeHmyvl NO PACNO3HABAHUIO PACMEOPO8 Weaouel U KUCIOM C NOMOUbIO
UHOUKAMOPO8 (nakmyc, heHorghmaneur, Memuiopauxic u opyaue).

K konyy obyuenus 69 knacce npeomemmusvie pe3yromamsl HA 0A3060M
YPOBHE 00IHCHBL OMPANCAMb CHOPMUPOBAHHOCTIL Y 00YUAIOWUXCSL YMEHUT.

PACKpbI8AmMb  CMbICT  OCHOBHBIX ~ XUMUYECKUX NOHAMUU: — XUMUYECKUU
9eMeHm, amom, MONeKYId, UOH, KAMUOH, AHUOH, NPOCMOE BeeCmB0, CIOHCHOE
6ewecmeo, BaIEHMHOCMb, JJIeKMPOOMPUYAMETbHOCIb, CMEeNneHb  OKUCTeHUs,
XUMUYECKAsl peaKyusl, XUMUYeCcKds C6s3b, Meniosou 3ggexm peaxyuu, Moub,
MOJIAPHBLU 00béMm, pacmeop, IIeKMPOAUMDL, He2IeKmpoIumal,
INEKMPOIUMULECKAsL OUCCOYUAYUS, DPeakyuu UOHHO20 O0OMeHd, Kamanu3amop,
Xumuueckoe pasHosecue, oopamumvle U HeOOpamumvle peaKyuu, OKUCTUMENbHO-
80CCMAHOBUMENbHbIE pPeaKyul, OKUCIUMENb, B80CCMAHOBUMENb, OKUCTeHUe U
goccmanosenue, aniomponus, amgomepHocms,  XUMUYECKAs  CBA3b
(KOBANEHMHAS, UOHHASL, MEMALIUYeCKas), KPUCALIUYeCcKas peuémra, Koppo3us
Memainos, CHIa8bl, CKOPOCMb XUMUYECKOU pearyuu, npeodeibHo O0OnyCmumas
konyenmpayus 1I/[K eewecmsa;

UTIOCIMPUPOBAMb  83AUMOCEA3b  OCHOBHBIX ~ XUMUYECKUX NOHAMUU U
NPUMEHAMb 35U NOHAMUS NPU ONUCAHUU eUeCms U UX NPespaeHul;

UCNONIL3068AMb XUMUYECKYIO CUMBONUKY OJisL COCMABIEHUSL POPMYTL 8euiecms
U YPABHEeHUll XUMUYECKUX PeaKyull,

onpeoensims 8aleHMHOCHb U CMENeHb OKUCIEHUS XUMUYECKUX IJIeMEHMO8 8



COEOUHEHUAX PA3IUYHO20 COCMABA, NPUHAOTIEHCHOCb 8eUieCmE K ONpedeléHHOMY
K1accy COeOUHEeHUl N0 OPMYIaM, 8UO XUMUYECKOU CBA3U (KOBAIeHMHAsl, UOHHAS,
MEMANIuUiecKas) 8 HeopeaHudecKux COeOUHeHUsX, 3aps0 UOHA NO XUMUYECKOU
dopmyne, xapakmep cpeovbl 8 800HLIX PACMBOPAX HEOP2AHUYECKUX COeOUHeHUl,
MUn KpUCMALIUYeCKoU peuémru KOHKPemHo20 eeujecmaea;

packpuvieameb  cmovicn  Ilepuoouueckoeo 3axkona J[. HU. Menoeneesa u
0eMOHCMPUPOBAMb €20 NOHUMAHUE. ONUCLIBAMb U XAPAKMEPU308amsb MabIUUHYIO
Gopmy Ilepuoouueckotl cucmemvl XUMUYECKUX DNIEMEHMOB: PA3IULAMb NOHAMUSA
«enasHas noozpynna (A-epynna)» u «nobounas nooepynna (b-epynna)y, manvie u
oonbuiue  nepuodvl, COOMHOCUMbL  0003HAYEHUs, KOMOopbvle UMEIOMcsa 8
nepuoouyeckol mabauye, ¢ YUCIOBLIMU XAPAKMEPUCTIUKAMU CMPOEHUS AMOMO8
XUMUYECKUX DJleMeHmo8 (cocmas u 3apsio sA0pa, obujee YUCIO INEeKMPOHO8 U
pacnpeoeneHue ux no NeKMpOHHbIM CIOAM), 00BbACHAMb 0OujUe 3aKOHOMEPHOCMU
8 U3MEHEHUU CBOUCME INEMEHMO8 U UX COeOUHEHUI 8 NPeoenax MAaiblx nepuooos u
2/IABHBIX NOOSPYNN C YUEMOM CIMPOEHUS UX AMOMO8;

Kraccuguyuposams xumuueckue 3JeMeHmyl, HeopeaHuyecKue eeujecmsad,
Xumuieckue peakyuu (no Yuciy u cocmagy yuacmeyowux 8 peakyuu ewecms, no
Meniogomy a¢hghekmy, no USMEHEHUr) CMmeneHel OKUCIeHUs XUMUYECKUX
97IeMEeHMOB),

xapakxmepuzoeams (onucviéams) obwue u cneyuguuecKue XxXumuyeckKue
CBOUCMBA NPOCMBIX U CIONCHBIX 8eUiecms, NOOMeEepHCoas ONuUcanue npumepamu
MOJIEKYIAPHLIX U UOHHBIX YPAGHEHULI COOMBEMCMBYIOWUX XUMUYECKUX DeaKyUil;

cocmasnams  YpasHeHusi  IAeKMpOIUMUYECKOl  OUCCOYUayuu  KUCIom,
wenoueli u coneil, NOJIHblE U COKPAWEHHbIE YPABHEHUSl PeaKyuil UOHHO20 0OMeHa,
ypaeueHus peaxkyuu, NOOMeepHCOAIoWUX CYUeCMBOBAHUE 2EHEMUYECKOU CBA3U
MexHCOy 8eujecmeamu pa3iuiHbIX Kiaccos;

BLIYUCTAME OMHOCUMENLHYIO MOJLEKYIAPHYIO U MOJIAIPHYIO MACCHl 8EULeCm8,
MAccogylo 000 XUMUYECKO20 JJleMeHma no @Qopmyie coeOUuHeHUs, MACCO8YI0
00110 Gewecmea 6 pacmeope, nposoOUmMb pAcyémbl N0 YPAGHEHUIO XUMUYECKOU
peaxkyuu,

coOI00ams Npasuia Nob308AHUSL XUMUYECKOU NOCYOOU U 1aO0OpaAmopHbiM
0bopydosanuem, a maxdce nPasuia 0OpaweHUs ¢ 8euecmeamu 8 COOmeemcmeun
C UHCMPYKYUAMU NO BbINOJHEHUIO Ja00pamopHbiX XUMUYECKUX ONbIMO8 No
HOJIYYEHUIO U COOUPAHUIO 2A3000PA3HBIX eUeCms (AMMUAKA U Y2TIeKUCTI020 2a3a),

npoeooUms  peakyuu,  NnooOmeepx coarujue  KayeCmeeHHbvlll  COCMAg
PA3UYHBIX 8eWecme: PACNO3HABAMb ONLIMHLIM NYMEM XA0pUo-, OpOMU0-, U0OUO-,
kapbonam-, gocam-, cunruxam-, cyrvgam-, SUOPOKCUO-UOHbL, KAMUOHbL
AMMOHUSL U UOHbBL USYYEHHbIX MEMAlo8, NPUCYMCMBYIoujue 8 800HbIX PACMEOPax
Heop2aHUu4ecKux 6euecms,

NPUMEHAMb OCHOBHbIE ONEPAYUU MBLCIUMENbHOU 0esIMENbHOCMU — AHANU3 U
cunmes, cpasHeHue, 0000wjeHUe, CUCMEMAMU3AyUIo, BvlasleHue NPUYUHHO-
CIeOCMBEHHBIX C853ell — OJIs U3YUeHUs CBOUCME 8eujeCm8 U XUMUYEeCKUX peaKyutl,
ecmecmeeHHO-HayuHvle ~ Memoobl NO3HAHUA — HaOIo0eHue,  usMepeHue,
Mooenuposanue, SKCnepumenm (PeanvHlil U MolC/IeHHbLI).



TemaTuueckoe nianupoBanue Ha 2023-2024 yueOHbIi 1o/,

8 ki1acc
| KoaunyecTBo yacoB JJIeKTPOHHBIE
Ne i/ | HammeHoBaHMe pa3iesioB U Kontpou | lpakruu | (WHppoBEIe)
pa6oTsl | padorbl | HBIE PECYPCHI
Pasnea 1. [lepBonavanbHble XuMu4eckne NoHATHA-2() yacos
Xumust — BakHas 00J1acThb Bubnnorexa
1.1 €CTECTBO3HAHUS U MMPAKTUYECKOU 5 2 LIOK https://m.eds
JIeATEIbHOCTH YeI0BEKa 00.ru/7f41837¢
Bubnanoreka
BemecTBa u XUMHUUECKHE
1.2 . 15 1 TTOK https://m.eds

peakiuu

00.ru/7f41837c

Pa3nes 2. BackHelimme npeacraBuTesn

HECOPraHnI€CKUX B

emecrB-30 yacoB

Boznyx. Kucnopoa. Ilonsitue 06
OKCHIax

2.1

6

Bubnuoreka

I{OK https://m.eds
00.ru/7f41837c

Bonopoa.llonsitue o kucnorax u
COJISIX

2.2

Bubnuoreka

I{OK https://m.eds
00.ru/7f41837c

Boga. PactBopsl. [lonsitue 06
OCHOBAHHUAX

2.3

Bubnuoreka

I{OK https://m.eds
00.ru/7f41837¢c

OCHOBHBIE KJIaCCBI
HEOPraHUYECKUX COCIUHEHUI

2.4

11

Bubnuoreka

LOK https://m.eds
00.ru/7f41837c

Pa3nen 3. [lepuoauyeckuii 3akon u Ilepuoguyeckas cucremMa XMMHYeCKHX
3nemenToB /I. U. Mennesneesa. CtpoeHne aToMOB. XMMHYECKAs CBA3b.
OKHCJINTEJIBbHO-BOCCTAHOBHUTE/IbHbIE peaknuu-15 yacos

Ileproauueckuii 3aK0H U i
HOJIMOTCKA
31 Ilepuoanueckas cucrema v LIOK https://m.eds
XAMHUYECKUX 31eMeHToB /1. 1. 00.1U /_pi7f41837c
MenneneeBa. CTpoeHune aTroma
Xumudeckas CBI3b. Bbubnuorexa
3.2 OKHUCIIMTENIHLHO- 8 1 LIOK https://m.eds
BOCCTAHOBUTEJBHBIE PEAKIIUH 00.ru/7f41837c
bubnuoreka
Pe3epBHOE Bpems 3 LOK https://m.eds
00.1u/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
ITPOT'PAMME
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TemaTuuyeckoe NVIAHUPOBAHUE

9 kiacce

No Pazgenbr mporpamMmbl Komu | Konmmue | Konmdec | DnextponHbIe (LTUGPOBHIC)
n/n 4eCcTB | CTBO TBO o0Opa3oBaTenbHbIE PECyPCHI
0 KOHTPO | MPaKTU4
9acoB | JIbHBIX | €CKHX
pabotr | pabor
1. | MHoroo0Gpa3zue 18 1 2 bubmuorexa [JOK
XAMHYECKHUX PeaKui https://m.edsoo.ru/7f418
37c
2. | MHorooOpasue BelecTB 41 2 S) bubmmoreka [JOK
https://m.edsoo.ru/7f418
37¢
3. | Kpamkuu 0630p 6 bubmmoreka [IOK
BAJICHEULUUX https://m.edsoo0.ru/7f418
Op2aHU4ecKUux euecms 37¢
4. | Xumus u okpyscarowas 3 bubmuoreka [JOK
cpeoa https://m.edso0.ru/7f418
37c
Hroro: 68| 3 7

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

1. O.CTI'aopuensn, 1.0.0ctpoymos, C.A.CnangkoB Xwumus: 8 KiI.. y4eOHHK JUIs
obmieo0pazoBarenbHBIX yapexacauii — M.: [Ipocemnienne, 2023

2. Xumwust: 8-9 KiI.: 2IEKTPOHHOE MPHUIOKEHUE K YICOHHKY.

3. Papeukwmii AM. Xumus: nuaakTHdeckuii Matepuain: 8-9 ki. / A.M. Pagenkuii. —

M.: IIpocBenienue.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

http://www.chemnet.ru ['azera «Xumusi» u caiit 1uis yaurens «f uay Ha ypoK XUMHUN»
http://him. 1september.ru Enunas konnekuus L{OP: [Ipenmernas komnekuus «XuMus»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaY4HBIE 3KCTIEPUMEHTHI:
xumus. Komnekuus Poccuiickoro o0mieodpa3oBarebHOro nopraia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukGepoBoit
http://www alhimik.ru Bcepoccuiickast onuMnuaia mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranndeckas XuMusi: SIEKTPOHHBIN YICOHHK I CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XIMUU: 3JIEKTPOHHBINA Y4eOHUK

http://www hemi.nsu.ru OTKpBITBIA KOJIIEMK: XUMUS
http://www.chemistry.ru JluctannimoHHas OJMMITHA 1A IO XUMHH: TeJICKOMMYHUKAIIMOHHBIN

00pa3oBaTeNbHbII MPOEKT
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