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HOACHUTEJIBHAA3SAIINCKA

[IporpamMmmanoXxuMHUHHAYpPOBHEOCHOBHOIOOOIEr000pa30BaHUsl COCTABIEHA Ha
OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHUS OCHOBHOM oOpa3oBaTeIbHOMN
IIPOTrpaMMBbl OCHOBHOT'O o0uiero oOpa3oBaHusl, IIPEACTABIEHHBIX B
OI'OCOOO0,araxxeHaocHOBepeaepaibHOMpadoYeinporpaMMbl  BOCIIUTAHUSI U C
y4€TOM  KOHIICMIIMKM  MpernojaBaHus  ydeOHoOro  mpeamera  «XuMHUS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit @eneparuu.

[Iporpamma 1o XuMuM Ha€T MpeACTaBICHUE O IENsIX, OOIIeH CTpaTeruu
00y4eHHMsI,BOCTIUTAHUSIMPA3BUTHA00 yUAIOIIUXCACPEACTBAMUYUEOHOTO npeamerTa,
YCTAaHABIMBAET 00s3aTeIbHOE MPEJAMETHOE  COJEp)KaHHE, IpeaycMaTpUBaET
pacrpeneneHue €ro Imo KiaccaM M CTPYKTYpUpPOBaHHME IO pa3feiaaM U TemaM
OporpaMMbl 1O  XMMHUH, ONPEAEHSeT KOJUYECTBEHHbIE M  KAuYE€CTBEHHbIC

XapaKTEPUCTUKU CoJlepKaHus, PEKOMEHIyEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHUM C  Y4ETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO IMpoliecca, BO3PACTHBIXOCOOEHHOCTEH
oOy4Jaromuxcs, OnpenenseT BO3MOKHOCTH NpeIMeTa JIsipeain3alui TpeOoBaHUN K
pe3ylibTaTaM OCBOCHHMSI OCHOBHOM 00pa3oBaTelIbHOM MporpaMMbl Ha YpOBHE
OCHOBHOTO 00I1Iero oOpa3oBaHus, a Takke TpeOOBaHMI K pe3yiabTaTaM OO0ydeHHUs
XUMHU HAa YpOBHE ILeJiell H3ydeHUus IMpeamMeTa M OCHOBHBIX BHUIOB Y4eOHO-
MO3HABATEIBHON  JIESITENIbBHOCTH  OOY4YaromIerocss IO  OCBOCHHMIO  y4eOHOTO
COZEPKAHUSL.

B TemaTHyeckoe = IUIAHHPOBAHHME  BKJIYEHbI  TeMbl  LEHTPa
oOpasoBaHuenPpoBOro u rymaHuTapuoro npogpuiei «Touka pocta u HOC»

3HaHWE XUMUU CIYKAT OCHOBOW [JIsi (OPMHUPOBAHUS MHPOBO33PEHUSA
o0Oy4aromierocs,eronpeACcTaBlIeHuiioMaTepruaIbHOME IMHCTBEMUDA, Ba)KHYIOPOJIb
UrparoTGopMupyeMbleXUMUEHITPEICTABICHUSIOB3aUMOTIPEBPAIIEHUIXIHEPTUUN 00
HBOJIIOIIMM BEIIECTB B TPUPOJAE, O TMYyTSIX pEHICHUS TIIOOANBHBIX MPOOJIEeM
YCTOWYMBOTO PAa3BUTHUS UYEIIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOW, NMUIIEBOM U
AKOJIOTUYECKOM 0€301MacHOCTH, POOJIeM 3APaBOOXPAHEHUS .

N3yuenue xumuu:

CIIOCOOCTBYET pean3aliii BO3MOKHOCTEHN MIJIsi caMOpa3BUTHS UPOpMUPOBAHUS
KyJIbTYPBI TUYHOCTH, €€ 0011el U QyHKITMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUpPOBAHHE MBIIUIEHUSI W TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommXxcs, HABBIKOB HMX  CAMOCTOSTEIBHOW  y4eOHOW  JeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJUMBIX KakK B
MOBCE/IHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHON JEATEeIbHOCTH;

3HAKOMUT CO CHenu(pUKONd HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3MJIsiJa HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



croco0CTBYETPOPMUPOBAHUIOIIEHHOCTHOI'OOTHOIIIEHUSKECTECTBEHHO-
-HAy4YHBIM3HAHUSAM,KIIPUPOJI€,KUETOBEKY,BHOCUTCBONBKIIAIBIKOIOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYYEHHMM XHUMHHM OOECHEUYMBAIOTCS CHEUU(DHUKOMA
colepkaHusi ~ y4eOHOro  mpeaMera,  KOTOPbIA  SIBISIETCS  MEJarorudyecku
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKM XMMHHU HAa ONpPENEIEHHOM JTamne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO OOLIEro oOpa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIONIMMUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUUA XHWMHH, OCHOB
HEOPraHMYEeCKOM XUMHUU UM  HEKOTOPBIX  OTIEJIbHBIX 3HAYUMBIX  TOHSITUN
OpraHUYeCKOM XUMHUHU.

Crpyktypa cojaepkaHusl TpPOrpaMMbl MO XUMUU C(OpMHpOBaHA HAa OCHOBE
CUCTEMHOro mnoaxona K €€ m3ydeHuto. CoaepkaHue CKIAAbIBAETCS M3 CHUCTEMBI
MOHSATUN O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI MOHSATUM O XUMHUUYECKON
peakiuu. OO0e O3THU CUCTEMBI CTPYKTYpHO OpPraHW30BaHbl 10 TMPUHIHITY
MOCJIEIOBATENIBHOTO PAa3BUTHUSl 3HAHWK HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTOYYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro3zakona /[.M1. MenzaeneeBa KAKOCHOBHOTO 3aKOHA XHUMUHU;

— YYEHHSOCTPOCHUHATOMAUuXUMUYECKOU CBA3H;

— IpeJICTaBICHUH003IEKTPOTIUTUYECKON TUCCOITMAIITBEIIIECTBB
pacTBopax.

Teopernueckue 3HaHUA pPACCMATPUBAIOTCA HA  OCHOBE  AMIMPHUYECKH
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, Pa3BHBAIOTCA IOCJIEAOBATEIBLHO OT OJHOTO
YPOBHSKAPYTOMY, BRITOTHAAPYHKITUNOOBICHEHUSIUITIPOTHO3UPOBAHHUSI CBOMCTB,
CTPOCHHSI U BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHHS U MOJYYECHHS HU3Y4aeMbIX
BEILECTB.

OcBoeHHE  MpOrpaMMBl IO  XUMHH  CIIOCOOCTBYeT  (hOpPMHPOBAHUIO
MPEJICTABJIEHUS] O XUMHYECKOW COCTABJISAIOIIECH HAYYHOW KapTUHBI MHUPA B JIOTUKE €€
CUCTEMHOW MPHUPOJbI, HEHHOCTHOI'O OTHOIICHUS K HAay4YHOMY 3HAHUIO MMETOAaM
Mo3HaHUsIBHayKe. V3ydeHHEeXUMUUIIPOUCXOAUTCIPUBICYEHUEM  3HAHUNU3  paHee
M3YYEHHBIX YUeOHBIX TpeaMeToB: «Okpyxatonuii Mupy, «buonorus. 5—7 kimacce» u
«®Dusnka. 7 K1ace».

[Ipu u3yyeHUn XUMHHM OPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOBXMMHUYECKOU
HaykKM  Kak  o00JIacTH  COBPEMEHHOTO  €CTECTBO3HAHHUSA,  MPAKTHUYECKON
NEeATEeNIbHOCTUYEIOBEKAaUKAKOJHOTOM3KOMIIOHEHTOBMUPOBONKYJIBTYPHI. 3angaua
y4e0HOTO TpeaMeTa COCTOMT B (DOPMUPOBAHMHM CHCTEMBbl XUMHUYECKUX3HAHUA —
BaXHEHUINX (HaKTOB, TOHATHM, 3aKOHOB U TCOPETHUYECKUX  ITOJIOKEHUM,
JOCTYMHBIX0000IEHUMMHUPOBO33PEHUECKOTOXapaKTepa, A3bIKaHAYKH, B



MPUOOIIEHUN K HAYYHBIM METO/aM MO3HAHUS MPU U3YyUYEHUH BEIIECTB UXUMUYECKUX
peakiuii, B GOpMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHUN U UX MPUMEHEHUU
B y4eOHO-TI03HABATEIIbHON M Yy4eOHO-UCCIIEA0BATENbCKON AESITEIBHOCTH, OCBOCHUU
MpaBUil 0€30MaCHOT0 OOpaIeHUs C BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipun3y4eHMMXUMHUHHAYPOBHEOCHOBHOI000IET000pa30BaHUABAKHOE 3HAUCHHE
NpUOOpeN TaKUe LIEH, KakK:

—  (hOopMUPOBAHUEUHTEIIEKTYAIbHOPA3BUTOMINYHOCTH,FTOTOBOMK
caM000pa3z0BaHUIO,COTPYIHUUECTBY,CAMOCTOSTEILHOMYITPUHATHIOPEIICHU,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM >KM3HU;

—  HamnpaBJICHHOCTHOOYUYEHUSHACUCTEMATUYECKOCTTPUOOIIEHUE 00YyYarOIINXCs

K CaMOCTOSITENIbHOM MO3HABATEIIbHON  JIEATEIbHOCTH, HAyYHBIM
METOJIaMITI03HAHUSL, POPMHUPYIOIIUMMOTHBALIUIOUPA3BUTUECTIOCOOHOCTEMK XUMUMU;

— obecrnieyeHue yCciaoBHi, COCOOCTBYIOMUX MPUOOPETEHHIO 00YyHArOIIMMHCS
OMbITAa PA3HOOOPA3HOW JESITENTbHOCTH, TIO3HAHUS W CAMOIIO3HAHUS, KIIOYEBBIX
HaBBIKOB(KITFOUEBBIXKOMIIETEHITUH ), IMEIOIIUXYHUBEPCATbHOE3HAUCHUEIISIPA3INYHBI
X BUJIOB JIEATEILHOCTH;

— (opmupoBanmeoOIIel (P yHKIIMOHATBHOMNECTECTBEHHO-HAYYHON
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBSICHATH W OICHUBATh  SBJICHUSA
OKPYXaIOIErOMHUPA, UCIIOJIb3YI3HAHUSAUOIBIT, TI0y4YEeHHBICIPUU3YyUEHUN XUMUH,

OPUMEHSITbUX  TPU  pElICHUH TpoOiieM B TMOBCEAHEBHOW KU3HU U
TPYIOBOM JIEATETLHOCTH;
—  ($opMHpPOBaHNEYOOYHAIOIINXCATYMAHUCTUYECKUXOTHOIIICHUH, TOHUMaHHUS
[IEHHOCTU XUMHMYECKUX 3HAHUU Ui  BBIPAOOTKHU IKOJIOTUYECKU
IEJIeCO00Pa3HOrO0  TOBEAEHUST B OBITY W TPYIOBOM JEATENBHOCTH B IEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— Pa3BUTHEMOTHUBAIMUKOOYUIEHHUIO,CITOCOOHOCTEHKCAMOKOHTPOIION
CaMOBOCIIUTAHUIO HAa  OCHOBE YCBOCHHMS  OOINEUYEIOBEYECKUX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMPOQ WIS U HAIIPABICHHOCTH JAJILHEHUIIIETO
o0yJeHUsI.

OO11eeuncnoyacoB,0TBEAEHHBIXISIN3yUEHUAXUMUMHAYPOBHE OCHOBHOTO
obmero oOpa3oBaHus, coctaBisier 136 yacoB: B § kimacce — 68 wacoB (2 yaca B
Henelno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COAEP KAHUEOBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XMMHUYECKHE MIOHATHS

[Ipenmer xumuu. Poib XUMUM B KU3HU YEJIOBEKA. XUMHS B cUCTeMe Hayk.Tena
n BeuiectBa. DHU3WUECKHE CBOWCTBA BEIIECTB. ATIpPEraTHOE COCTOSHUEBEIIECTB.
[lonsiTue 0 MeTonax Mo3HaHUS B XUMHH. YucThle BemecTBa U cMmecu. CriocoObl
pas3zelieHusl CMECEM.

ATOMBI M MOJIEKYJbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumnueckaspopmyia. BaieHTHOCThATOMOBXUMHUUECKHUXAIEMEHTOB. 3aKOH
MOCTOSIHCTBAa CcOCTaBa BemiecTB. OTHOcUTENbHAs atoMHasg Macca. OTHOCUTENIbHAsS
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COC/IMHCHUU.

KomnuectBo BemiectBa. Mosb. MossipHas macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €IWHUII BemecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTUHEHMUIA.

®OuU3NYECKUEe M XMMHUYECKHUE SIBICHUS. XUMHUYECKash peakiuusi U €€ MpPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XHUMHUYecKue ypaBHeHus. Kraccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuiiakcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYyIOH, MpaBwiaMu paboOThl B J1TaOOpaTOpuu U
npuéMamMu oOpalleHus ¢ JabopaTOpHBIM OOOpPYIOBAHMEM, U3yYEHHUE U OIHMCAHHE
du3nUecKrX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEUIECTB, HAOMIOACHUEDU3NIECKUX
(u1aBneHue BOCKa, TassHUE JibAa, pACTHPAHHE caxapa B CTYNKE,KUIIEHHE W
KOHJICHCAIUSl BOJbI) W XMMHUYECKUX(TOPEHHE CBEYM, NPOKAJIMBAHHE MEIHOU
IIPOBOJIOKH, B3aMMOJICCTBHE MeJIa ¢ KUCJIOTOMN) SBICHHUM, HAOJIFOICHUE U OTIMCAHUE
OPU3HAKOB  MPOTEKAaHMs ~ XUMHUYECKUX  peakuuil  (pas3oxkeHue  caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pas3iokKeHUE THAPOKCHUIA
Menu (II) mpu HarpeBanum, B3auMojecTBUE xene3a ¢ pactBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3leieHusl CMeceil: C IMOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbIIApUBAHUE, AUCTHILIAIMSA, XpoMaTtorpadus, MPOBEICHUE OYUCTKUA IMOBAPEHHOMN
comy, HaOmOAeHWE W OMHCaHWEe  pe3yJabTaTOB  MPOBEIEHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MAacChl, CO3JAHUE MOJEIEH MOJIEKYI
(IIapOCTEPIKHEBBIX).

BaxHellmuenpeacTaBuTeJIMHEOPraHMYeCKUXBeeCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopoa— 3ieMEHT U HpocToe
BEIIECTBO. Haxoxnenue KHUCJI0pOJa B IpUpoOJE, busngeckue 51
xumuyeckuecBorcTa(peakuuuroperus). Oxkcusl. I lpumenenuexuciaopoaa. CriocoObl



MOJIYYEeHHsI KUCJIOPOJa B JIabOpaTopuu U MpoMbliieHHOCTH. KpyroBopotkucnopoaa
B nipupoze. O30H — auioTpornHas MOAU(pUKALUs KUCIOPOa.

TemnoBoiyHEeKTXMMUUECKOMPEAKIINHI, TEPMOXUMUYECKUEYPABHEHMSI, JK30- U
DHAOTEPMHUYECKAE pPEAKUMM. TOIUIMBO: Yrolb M METaH. 3arps3HEHUEBO3/yXa,
yCUJIEHHUE NMapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon—snementunpocroeseniectso. HaxoxieHneBoaopoaas
npupoie, pu3nuecKuenXuMHUIeCKNEeCBOMCTBA, IPUMEHEHHUE,CITOCOOBI MTOJTyYEHHS.
Kucnots! u conu.

MonsipHbI00BEMTa30B. PAacCU€ThIMOXUMUYECKUM YPaBHEHUSIM.

dusnueckue CBOWCTBA BOAbl. Boaa Kkak pacTBOpUTENb. PacTBOpHI.
HaceblllieHHbIE W HEHACBINIEHHBIE PAcTBOpPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 107151 BElIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHWS.
Ponp pacTBOpOB B IpupoJie M B KU3HU 4YelloBeKa. KpyroBopoT BOABI B MPHUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus nHeopranuueckux coeaunenuit. Oxcuapl. Knaccudukarus
OKCHJOB:  cojeoOpa3yiouiue  (OCHOBHBIE,  KHUCJIOTHbIE,  aM(OTEepHBIE) U
Hecosieobpasyromue. Homenknatypa okcusoB. Ouznueckue U1 XUMUYECKUECBOUCTBA
okcu0B. [lonyueHne oKCUAOB.

OcHoBanusi. Krnaccubukanuss OCHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHui. ®Duznueckue U XHUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukamms xucimor. Homenknatypa kuciaor. ®Duzndeckue u
XUMHYECKHEe cBoWcTBa KuciaorT. Pan aktuBHoctn MerayuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu.Homenknatypaconeit. ®U3nuecKUeun XUMUYECKUECBOMCTBACOICH.
[Tomyuenue conen.

I'eneTnyeckasCBI3bMEKAY KIIACCAMUHEOPTaHUYECKUXCOETMHEHUIA.

XumuueckuiakcnepumeHm:

KaueCTBEHHOE OIIPEIEICHNUE COACPKAHUSA KHUCIOPOJa B BO3JYyXE, IOJy4YEHHE,
coOupaHue, pacro3HaBaHWE W W3YyYEHHWE CBOWCTB KHUCIOpOJa, HabOII0IeHne
B3aUMOJECHCTBUS  BELIECTB C  KHUCIOPOJAOM M  YCIOBUS  BO3HUKHOBEHHS
UIIPEKpaIeHUSITOpeHHsI(TI0kKapa ),03HAKOMIICHIECOOPA3I[aMUOKCHIOBU
OTMCAaHUENXCBOUCTB,OTy4eHUE,COONpaHue, pacTioO3HaBAHUENN3YYCHUE CBOWCTB
BoJOpoa (ropeHue), B3auMozencTeue Bogopoaa ¢ okcuaom menu (II) (BozmoxkHO
MCIIOJIb30BaHUE BHUICOMATEPHUAIIOB), HAOMIOAeHHEe 00pa3IIOB BEMIECTB KOJIMUECTBOM |
MOJIb, HCCJEJOBAHME OCOOEHHOCTEH pPACTBOPEHUS BELIECTB C  PA3IMYHON
PacTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOMMACCOBOM JOJEN
PacTBOPEHHOTO BEILIECTBA, B3aMMOJICICTBUE BO/IbI C MEeTaJUIAMU
(HaTpremMuKanbIueM )(BO3MOKHOUCTIOJIb30BAHUE BUIEOMATEPUAIOB),



UCClIeIOBaHUE  OOpa3lOB  HEOPraHMYECKHWX  BEHIECTB  PA3IUYHBIX  KJIACCOB,
HaOJI0JICHHEe W3MEHEHMs] OKPAaCKM HHAMKATOPOB B PacTBOpax KHUCJIOT U IIENOYeH,
n3yueHueBzanmoeiicteusiokcunameau(Il)cpactBOpoMCEpHOMKUCITIOTEI,  KHUCJIOT — C
METaJUIAMH, pPEaKLUNd HEUTpalu3alyM, II0JyYCHHUE HEepPaCTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE  OJIHOTO  METajla JpyrMM U3  pacTBOpa  COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33Jad 1Mo TeMe «BaxkHellune Kiacchl HEOPraHUYECKUX
COCIIUHEHUIY.

HHepuoanuecknit 3axkoH u Ilepuognyeckass cucremMa XUMHYECKHUX
ieMenToB JI. W. MengesneeBa. CtpoeHne aTomMoB. XHMHYECKAS CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBbie MONBITKU KJIacCUPUKAIUA XUMHUYECKUX dJeMeHTOB. [loHsiTHEe O
IPYINax CXOJHBIX JJEMEHTOB (IEJOYHbIE U IIEIOYHO3EMEJIbHBIE METAJLIbI,
rajioreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(OTEpHBbIE OKCUIBI U
TUJPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuoguueckass cUCTEMa XHUMHUYECKHUX DJIEMEHTOB
J.1.Meunneneesa.Koporkonepuoanasuainaaonepuogasdopmeillepuoauueckoit
cucteMbl  xuMudeckux asnemeHtoB [, WM. MenngeneeBa. Ilepuonbr
rpynnbl. DU3NYECKUNCMBICITIOPS AKOBOTOHOMEPA, HOMEPOBIEPHO1aU TPYHIIBI
JJIEMEHTA.

Crpoenune aromoB. CoctaB atoMHbIX siep. M3oronbl. OnekrpoHbl. CtpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 xumMudeckux annemeHToBllepuoanaeckoit
cucrembl JI. M. MenneneeBa. XapakTepuUCTUKa XMMHUYECKOIO JJIEMEHTA IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XMMHUYECKHX AJIEMEHTOB,
METAJLUINYECKUX U HEMETAIUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue Ilepuoanueckoro 3akoHa u llepuoanueckoil CUCTEMBl XUMHYECKUX
3JIEMEHTOB [UJId pa3BUTUA Hayku W npaktuku. J[. U. MenneneeB — yd€Hbld U
rpakIaHUH.

Xumnueckascnsazb. KoBaneHTHas (MosipHass MHENOPHAS ) CBA3b.
DNEKTPOOTPUIATETbHOCTEXUMUUECKUXAIIEMEHTOB. IOHHAsCBSI3b.

Crenenp okucieHus. OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIE PEAKIIUH.
[Iporecchl okucaeHus U BocCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuiiakcnepumenm:

U3y4YeHHE OOpa3IoB BEIIECTB METAUIOB WM HEMETaUIOB, B3aMMOJICHCTBUE
TUAPOKCHAA IIMHKAa C PAcTBOPAaMHM KHCIOT M IIEJI0YEM, NPOBEIACHUE OIIBITOB,
WJUTIOCTPUPYIOUIUX MTPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIuii(TOpeHue,
pEeaKIu pa3aoKeHUs, COeAUHEHNUS).

Mexcnpeomemunie ceazu



Peanuzanust MeXNpeAMETHBIX CBSA3€M MpU HM3yYeHUHM XMMUU B 8§ Kiacce
OCYILIECTBIISIETCS Yepe3 MCMOIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYUHBIXITOHITHH,
TaK U MOHITHHN, SBISIOUINXCA CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-
-Hay4HOTO IHKIIA.

OOmue ecTecTBEHHO--HAy4YHbIE TIOHATHS: HAy4YHBIA (akKT, TUIOTE3a, TEOPHs,
3aKOH, AaHaJlW3, CHHTE3, KIacCUpUKalus, MNEPUOAUYHOCTh, HAOIIOIEHHUE,
AKCIIEPUMEHT, MOJICTMPOBAHNE, U3MEPEHUE, MOJCIb, SIBIICHNUE.

dwu3uKa:MaTepus,aToM,dJIeKTPOH,IPOTOH, HEUTPOH, NOH, HYKITH I, U30TOIIBI,
pPaZOaKTUBHOCTh, MOJIEKYNa, SJCKTPUYECKUN 3apsjl, BEIIECTBO, Tel0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, (pru3udecKkne BETUIHHbI, €IMHUIIBI H3MEPEHNU S,
KOCMOC, TUTaHEeThI, 3BE3/161, COHIIE.

buonorus:porocunrtes,npixanue,6mocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJBI,
NIOJIE3HBIC UCKOMaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

MHorooopa3uexuMu4ecKuXpeaKkuui
KnaccudpukanusxuMuuecKuxpeakifii: peakiii COeTMHEHHUS,
paszinoxeHus,3aMmenieHus,00MeHa. OKHUCIUTENbHO -BOCCTAHOBUTEIbHbIEpeaKIMU. OKUCITUTENb,
BOCCTAHOBHTEIb,ITPOLIECCHIOKUCIEHUANBOCCTAaHOBIEHUA. COCTaBICHUEYPABHEHU I

OKHUCJIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKIINI C MOMOIIBIO METOIa 3JIEKTPOHHOTO OanaHca.
TemnoBbied PP eKTHIXMMUYECKUXPEAKIUI. DK30TEPMUUECKUENIHIOTEPMUUECKUEPEAKITUH.
Tepmoxumuueckue ypaBHeHuUs. Pacu€Tbl N0 TEPMOXUMUYECKUM YPABHEHUSM.
CkopocTexumudecKkuxpeakuuii. @akToppl, BIUSOIMEHACKOPOCTbXUMHUECKUX PEAKIIHIA.
IlepBOHaYa/IbHOE NIpeACTaBIEHHE 0 KaTaJIn3e.
O6patumsbiepeakiuu. [ lIoHITHEOXUMUYECKOMPABHOBECHU.
XHUMHUYECKUEPEAKIIUUBBOAHBIXPACTBOPAX. DIEKTPOIUTHIMHENEKTPOIUTHL. IoHbL. KaTHOHBIM aHUOHBI.
T'uopamnas meopus

pAcmeopos. INEKTPOIUTUYECKAS AUCCOUALSIKUCIOT,0cHOBaHuitncoseil. CinadplencubHbIe
3eKTpOoJuThl. CTENEeHb AUCCOLMALINH.

PeakunnnonHoroooMena. Y cJ0BUsITEUECHUS PEAKITHIOHHOTO

oOMeHaJi0 KOHI[a. XUMUYECKHE CBOHCTBAOCHOBHBIX KJIACCOBHEOPTaHMYECKUX COCJAUHEHUN B CBETE
MPEJICTaBICHU 00 SIEKTPOIUTUYECKON TUCCOLMAIUMU M OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakumsx.

[lonarue o ruaponusze coseil. JleMoHCTpauuu: TpUMEpPbl 3K30- U SHAOTEPMUYECKUX PEAKLIMM.
B3anMojencTBre NUHKA ¢ COJITHOM M YKCYCHOM KMCIOTOM. B3auMozeicTBrue rpaHyIupOBaHHOTO
[IMHKAa ¥ [WHKOBOUM MBUIM C CONSHOW KucinoToil. BzaumopeiictBue okcuma menu (II) ¢ cepnoit
KHMCJIOTOM pa3HOM KOHILICHTPALMU IIPU Pa3HBIX TEMIIEpaTypax.

FopeHHe yrijist B KOHHCHTpHpOBaHHOﬁ a30THOHM KHUCJIOTE. FopeHI/Ie CCPBI B paCHHaBHeHHOﬁCCHHTpe.
HcneiTanue pacTBOpPOB BCHICCTB Ha JSJIICKTPUYCCKYHO IMMPOBOAUMOCTE. Z[BI/I)KCHI/IG HNOHOB B
QJICKTPUYCCKOMIIOJIC.

IIpakTnyecknepadoOThI:



N3yueHneBnusaHUAyCI0BUAIIPOBEACHUAXUMUYECKONpEaKIIMMHAeECKOPOCTh. Perenne
SKCIEPUMEHTAIbHBIX3a4aun0TeEMe«CBONCTBAKHUCIIOT,COJIEHMOCHOBAHUIKAK 3JIEKTPOJIUTOBY

JlaGopaTopHbleonbIThI: PeakinnoOoMeHaMex IypacTBOPAMHUIICKTPOIUTOB

Pacuernblie3aiaun: BeruncienuanorepMoxuMuieCKuMypaBHeHUAMpeakunii. MHOrooOpasue
BELICCTB

Hemeramnsl. 'anorensl. [lonokeHue B MEpHOIMYECKON CUCTEME XMMHUYECKHX AJIEMEHTOB,
cTpoeHue ux aromoB. HaxoxneHnue

Brpupoae. Pu3ndecknue UXUMHUIECKUE CBOMCTBA raJIOr€HOB.

CpaBHuTENbHAs XapaKTepUCTUKa rajoreHoB. llomydeHne W NpUMEHEHHE TaloreHoB. XJIop.
du3nyeckue U XMMHYECKHe CBoMCTBa xiopa.llpuMmenenue xiopa. XnopoBojopon. Puzndeckue
cBoiictBa. [lonydenne. ConsiHas kuciota u e€ conu. KadecTBeHHas peakiusi Ha XJIOPUI-HUOHBI.
PacnioznaBanue xaopuaoB, OpoMHUI0B, HOUI0B.

Kucnopon u cepa. Ilonoxenne B NepruOIUIECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHHUE UX
atomoB. Cepa. Annotponus cepsl. PuznyeckuenxumuieckruecBoiicrsa. Haxoxaenues npupoe.

CepoBOIOPOIHASKHUCIOTA UEE COJH.

KauectBennaspeakuusnacynbpua-nonsl. Okcuacepsi(1V).dusnueckuenxumuueckre cBOMCTBA.
[Ipumenenne. CepHHCTast KHCIOTA U

eéconu.KauectBenHasgpeakiusna cynbPur-uonsl.Oxkeun cepbi( VI).

Cepnasikuciora. XuMHYeCKHECBONCTBapa30aBIeHHOMMKOHIIEHTPUPOBAHHONCEPHOI

kucnotsl. KauecTBeHHasgpeakusHacyabGaT-nOoHbL. XUMHUECKUEPEAKIIIH,JIeKAIIUEB OCHOBE
MOJIY4YE€HHS] CEPHOM KMCJIOTHI B TPOMBIIIICHHOCTH. [[piMeHeHre CepHOIl KUCIIOTHI.
Azotudocdop.llonoxeHneBneproMIecKOMCHCTEMEXUMHYECKIUXJIEMEHTOB,CTPOCHHEHX aTOMOB.
A30T,pr3nuecCKHEeNXUMHUIECKHECBOCTRA, TOTydeHHenTpruMeHeHne. KpyroBoporasoras npupo/ie.
Ammvuak. Ou3ndecKre U XUMHYISCKHE CBOMCTBA aMMHaKa,

nojiyueHue, npuMmeHeHue. Conm aMMOHMS. A30THasg KUcCJIOTa U €€ cBoicTBAa. OKHUCIMTENbHBIE
CBOMCTBAa30THOUKHUCIOTHI. [loydeHne  a30THOMKHMCIOTHIBIA0OpAaTOpUN. XUMHUECKHE  PEaKIIuH,
Jexanme

BOCHOBETIOIYYEHUAA30 THOUKUCIOTHIBIIPOMBINLIEHHOCTH. [ [puMEeHEeHNea30 THOUKUCIIOTHI.
Con1a3oTHOM KUCIOTHI U UX TPUMEHEHUE. A30THbIE YA0OpeHus.
dochop.Amnorponusapochopa.Puzndeckuenxumuieckuecoricradocdopa.Oxcun dpochopa(V).
docdopuas kuciaora u e€com. PocopHbie yToOpeHus.
VYranepoaukpemuuii.[lonoxeHneBneprnoan4ecKocCuCTEMEXUMUYECKUX3JIEMEHTOB, CTPOCHHUE UX
aTOMOB. YTaepoJ. AJIOTponus

yraepoaa. dusndeckue U XUMUYECKUE CBOMCTBA yriaepoaa. AncopOius. YrapHslid ra3, CBOMCTBa U
¢dbusnonoruueckoe AeHCTBHE Ha OpraHu3M. YTJIEKHCHBIM ra3. YroJibHas KUCIOTa U €€ COJH.
KauecTBeHHas peakuus Ha kapooHaT-HOHBL. KpyroBopot yrieposaa B mpupoze.
Oprann4ecKkuecoeIMHEHUS yriepoa.

Kpemuuit.Oxcug kpemuus(1V).Kpemuuesas kucnoraueéconu. Cmexno. Llemenm.

Mertannsl. [lonoxxeHne MeTauIoB B IEPUOINYECKON CUCTEME XUMHUUYECKUX DJIEMEHTOB, CTPOCHUENX
aToMOB. Merammueckass cBsi3b. PuU3MUYECKHE CBOWCTBAa METAUIOB. PsAJl aKTMBHOCTH METaJIOB
(PMEKTPOXUMHUYECKUI PsJl HANPSHKEHU METauioB). XMMHYECKHe CBoiicTBa MeTaiioB. OOmiue
crocoObl moay4yeHust MeTauioB. CIiiaBbl METaIIOB.

[enounsieMeTasuibl. [1o10kKeHNENIEN0YHBIXMETANIOBBIEPHOINYECKONCUCTEME, CTPOCHUE



nxaroMoB. HaxoxieHue Brpupoe.
PU3NYECKUENXUMUYECKUECBONCTBAILEIOYHBIXMETAIUIOB. | [pUMEHEHNEIICIOYHBIXMETAIUIOBH  UX
COCIMHECHUM.

[Ilenouyno3emenbHble MeTALIbL. [l0JI0KEHNE HIEIOYHO3EMENBHBIX METAUIOB B IEPHOIUYECKON
cucTeMe, CTpoeHue Mx aroMoB. Haxoxnenue B mpupoae. MarHuil M KajnpLui, X BaKHEHUIIME
coenuHeHus. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii. [lonoxkeHne aIlOMUHHA B IEPUOJUYECKOM CHCTEME, CTPOCHHE €ro aroMma.
Haxoxnenue B mnpupone. Pusmyeckue M XUMHUYECKUE CBOWCTBA amomubus. I[Ipumenenue
aMOMHUHMS. AM(OTEPHOCTh OKCHJIA ¥ TUAPOKCUAA ATFOMUHUS.

Kenezo. IlonoxkeHue xene3a B MEPUOJUYECKON CUCTEME, CTpOEHHME ero aroma. HaxoxxneHue B
npupoae. PU3nYecKre 1 XMMUUECKUE CBOMCTBA Kelie3a. BaxkHelne CoeIMHEHNUSI JKele3a:0KCUIbI,
ruapokcuabl v conu xeneza(ll) u xeneza(lll). KauectBennsie peakiuu Ha nonsl Fe2+ u Fe3+ .
Jdemoncrpanuu:

®u3nyeckue CBOWCTBA TaJOreHOB. [losrydeHune XIJIOpOBOIOPOJAa M PACTBOPEHHE €ro B BOJE.
AnnotponHsieMoaudukanuu cepsl. OOpa3lbl NIPUPOIHBIX CylnbQUI0B U cyiabdpaToB. Ilomyuenue
aMMuaka M €ro pactBopeHue B Boje. O3HakomieHHE C oOpa3laMu NPUPOIHBIX HUTPATOB,
dbocharoBMonenn KpUCTALIMYECKUX PEIIETOK anmaza u rpadura. 3HAKOMCTBO € OOpaznamu
MIPUPOIHBIXKAPOOHATOBUCHIINKATOB3HAKOMCTBOCOOpa3IaMUBaKHEHIIINXCOETMHEHHUH HaTpwus,
KaJIAsg, NPUPOAHBIX COCAWHEHUN KaJbLMsl, pyAaMu JK€Ie3a, COCIUHEHUSIMH aJTFOMUHUSA.
B3anMopelicTBre 1IETOYHBIX, HIEIOYHO3EMENBHBIX METAIOB M AJIOMHUHMS ¢ BOJOM. C)KUraHue
xKere3a B Kuciopoje u ximope.lIpaktudyeckue paboThI:

[Tony4eHNEeCOITHOMKUCIOTH HM3Y4YEHNE €€ CBOWCTB.

Pemenune skcnepumeHTanbHbIX 3a1au 1no Teme «Kucnopon u cepanllomyyenne ammmuaka u
HU3yYEHHUE €r0 CBOMCTB.

[Tonyuenuneoxcunayriaepona(lV)unzydaenneerocBoiicts. Pacio3naBanue

KapOoHaToB. Pelienre skcrepuMeHTaIbHBIX 3a7a4 1Mo TeMe «MeTalljibl U UX

COEJIMHEHUS.

JlaGopaTopHbIEONBITHI:

BriTecHeHHe TanoreHamMu Ipyr Apyra M3 pacTBOPOB UX coeauHeHWH. KadyecTBeHHBIE peakiuu
cynbdua-, cynbdur-u cyibpaT- HOHOB B pacTtBope. O3HaKOMJIeHHE C oOOpasuamMu cepbl ueé
MPUPOJIHBIMU COCAMHEHUSIMH.

BiaumoneiictBueconeitammonuscomienoyamu. KauectBeHHbIepeakIMnHAKapOOHAT-U CHIIUKAT-
noHbl. KauecTBeHHast peakius Ha YIJIEKUCIbIN ras3.

N3yuenneoOpaszoBmeramioB. BzaumoaeiictBueMeraiioBcpacTBopamucosieil. O3HaKoMIICHHE
CO CBOMCTBaMH M MpEBpalleHUsIMU KapOOHATOB U THIPOKApOOHATOB.
[TonyueHuernIpoKcH1aaTIOMIHUSUB3aUMO I HCTBUEETOCKUCIO TAMUHILIETIOYaMH.
KauectBennsiepeakiuu Ha noHbl Fe2+ u Fe3+PacueTtHsie 3amaun:

Borurcnenus mo XuMUYECKUM ypaBHEHUSIM Macchl, 00bEMa WM KOJIMYECTBA BEIECTBAOIHOTO
U3 MPOAYKTOB PEaKLMU MO Macce UCXOJHOTO BellecTBa, 00BEMY MM KOJMYECTBY BEIIECTBA,
COJIEP>KaIErO0NPEACTAEHHYIO OO TPUMECEH.
KpaTkuito630pBakHeHIIINXOPraHnYeCKUXBEIIECTB

[Ipeameroprannueckorixumun. Heoprannueckuen OpPraHUYeCKUECOEIMHEHUSL. Y TIepoI—
ocHoBaxxu3HMHA3emIe. OCOOEHHOCTUCTPOEHUSATOMAYTJIEPOIaBOPTaHUYECKUX COEANHEHHSIX.
VYrnesonoposl.[IpenenpHbie(HACHIIICHHBIE ) YTTIEBOI0PO/IBL.

MertaH,3TaH, IpoNnaH—IpOCTEUIINENTPEACTABUTEIUIPEAETbHBIXYTIEBOA0POAOB. CTPYKTYpHBIE
(bopMyIbIyTIIeBOJ0pO10B. I 'OMOTIOTHYECKH psAJT IPpeeNbHBIX YIIIeBOI0poA0B. ['oMomory.
dusnyeckue u

XUMUYECKNECBOMCTBANIPEAETbHBIXYTJIEBOI0POI0B. PeakInMropeHusIn3aMeieHusl.



HaxoxaeHneBnpupoaenpeaenbHbIXyrieBo10poaoB. [Ipumenennemerana.
Henpenenbubie(HeHACHIIIEHHBIE) YTIEBOJOPOAbI. DTUICHOBBII
PAOHETIPEAETBHBIXYTIEBOI0POA0B. DTHIIEH. PU3HUECKUENXUMUYECKUECBOIICTBA ITUIICHA.
Peakuusinpucoenunenus. KauectBeHHbie

peakuuuHasTUieH. Peaknusanonumepusanuu. I lonvatunen. [Ipumenennestuiea. ALeTUICHOBBIN psijt
HEIpeJIeNbHbIX YTIEBOAOPOIOB. ALIETHIIEH.

CpoiictBa anerwiena.llpumenenne anerwnena. [IpowsBomHbie yrieBomopomoB. Kparkuit 0030p
OpraHMYECKUX COEIUHEHHI: OJTHOATOMHBIE CIIUPTHI (METaHOJ, 3TAHOJI), MHOTOATOMHBIE CIIUPTHI
(3TUIIEHITIUKOJIb, TIIMLEPUH ), KAPOOHOBBIE KUCIOTHI

(MypaBbMHasI, YKCyCHasi), CJOXHBIE 3(UPBIKUPBI, YIIIEBOABI (TJIIOKO3a, caxaposa, Kpaxmail,
LIEJUTIOJI03a), AMUHOKHUCIIOTHI, Oenku. Posib

OEIKOBB OpraHU3Me.

[loHsiTHE O BBICOKOMOJEKYJSPHbIX BemulecTBax. CTpyKTypa HOJMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYpPHOE3BEHO,CTeNeHbIIoInMepu3ai. [lonuaTHIIeH, TOTMITPONUIIeH, TOJIMBUH MIIXJIOPU/L.
JdeMoHcTpauuu:Mozaenn MOJEKYJI OpraHMYeCKUX COEIMHEHHMH. ['OpeHHe yrieBoJopoaoB U
oOHapy)XeHHEe MPOJYKTOB UX ropeHus. KauectBeHHas peakius Ha 3TwieH. llomydyeHue sTuiieHa.
PactBopenue stunoBorocnupra B Boje. PactBopenue riuuepuHa B Boje. [losyuenue u cBoiicTBa
YKCYCHOM KHCIIOTHI.

HccnenoBanue CBOWCTB JKUPOB: PAacTBOPUMOCTH B BOJE M OPraHMYECKUX PACTBOPUTEISX.
KauecTBeHHBIE peaknuu Ha TIIOKO3Yy U Kpaxmal. O3HakoMJeHHE ¢ oOpasliaMu H3JAeIuil u3
MOJIMATHIIEHA, TOJUIPONMIEHa, MOIMBUHWIXIOpUAa. [IpakTnyeckue paboOThl CrpyNIUpPOBAaHBI B
OJI0KU—XUMHYECKHUETTPAKTUKYMbI,KOTOPBIECITYKaTHETOJILKOCPEICTBOM3AKPEIJIEHUS YyMEHUH U
HAaBBIKOB, HO TaK)X€ U CPEJICTBOM KOHTPOJIS 32 KAYECTBOM UX C(HOPMUPOBAHHOCTH.



INIAHUPYEMBIEPE3YJIbTATBIOCBOEHUAIIPOI'PAMMBIIIO XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JINYHOCTHBIEPE3YJIbTATbBI

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHUS IPOrpaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHus [OCTUTalOTCsl B XOA€ OOy4YeHHMs] XUMUU B €IMHCTBE Y4eOHOH U
BOCMUTATEIBHON NIESITEIbHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCHICKUMHU
COLMOKYJbTYPHbIMU M JYXOBHO-HPABCTBEHHBIMH LI€HHOCTAMH, TPHUHATHIMU B
oOliecTBe TpaBWJIaMU M HOPMaMH TIOBEACHUS U CHOCOOCTBYIOT Mpolleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YYaIOIINXCS.

JInyHOCTHBIE pe3yJIbTaThI OTPAXKAIOT TOTOBHOCTD oOyyJaromuxcs
PYKOBOJICTBOBATHCSI CHCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUN UPACIIUPEHUE
OMbITa AEATEIIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTOBOCTIHTAHMS

IIEHHOCTHOTO OTHOIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HaClEIWI0, TOHMMAaHUS 3HAYEHUS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 O0OIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHON wuHpoOpMaIen o
MEPEIOBbIX JIOCTHKEHHUSIX M OTKPBITHUSIX MHUPOBOM U OTEYECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaIaHCKOTr0 BOCIIHTAHMS:

OPEACTaBICHUS O COIMAJIbHBIX HOPMAaxX M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, yueOHO-HMCCIIeIOBATENHCKOM, TBOPUECKONUAPYTUXBUIAX NEeATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JEATENbHOCTH TIPH BBIMOJHEHUU
y4eOHBIX, II03HABATENbHBIX 3aJ]lay, BBHIMOJHEHUU XUMHUYECKUX OKCIIEPUMEHTOB,
CO3JaHMM  Y4E€OHBIX  MPOEKTOB, CTPEMJICHUS K  B3aUMOIOHUMAHUIO U
B3aMMOIIOMOIIIMBIIPOIIECCEITONYUCOHOMIEATETLHOCTH,TOTOBHOCTA OLIGHUBATh CBOE
NOBEJEHNUE U TMOCTYNKH CBOMX TOBApHIIEH C MO3WLHMHHPABCTBEHHBIX M IPABOBBIX
HOPM C YYETOM OCO3HAHHUS MOCIECACTBUN MOCTYIIKOB;

3) HeHHOCTUHAYYHOTOMO3HAHNS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE W XUMHUUYECKOW pEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH M COCTaBISIOLINC
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAy4YHOW KapTUHBI MHpPA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHsS MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIE HA IOJYYECHUE HOBBIX 3HAHUU IO
XAMHH, HEOOXOAWMBIE i OOBSCHEHHUS HAONIOMAEMBIX IPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, WH(MPOPMAIMOHHOM M YHUTATEIbCKOW KYJIBTYpbl, B TOM YHCIIE
HaBBIKOBCAMOCTOSI TEIbHOUPAOOTHICYUYEOHBIMUTEKCTAMU, CTIPABOYHOM



JTUTEpaTypor, JIOCTYNHBIMHU TEXHMYECKUMH CpEeACTBaMH  HWH(OPMAIIMOHHBIX
TEXHOJIOTHH;

MHTEpeC K OOY4YeHHIO U T[O3HAHUIO, JI0003HATENILHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K CaMOOOPa30BaHUIO, TPOCKTHON U UCCIE0BATEIbCKONIEATEILHOCTH,
K OCO3HAaHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHSI 00YUEHHUSI B JadbHEUIIIEM;

4) hpopMHUPOBAHUSIKYJIBTYPbI3IOPOBbSI:

OCO3HAHUE LIEHHOCTHU XU3HU, OTBETCTBEHHOI'O OTHOILIEHUSI K CBOEMY30POBBIO,
YCTAaHOBKM Ha 370pOBBIA 00pa3 >XKU3HH, OCO3HAHUE TOCIEJICTBUN U HEMPUITHE
BPEAHBIX  TPUBBIYEK  (YMOTPEOJCHUS  QJKOTOJs, HAPKOTHUKOB,  KYpPEHUs),
HEOOXOAUMOCTH  COOJIFOJICHUS TpaBUJl  OE30MACHOCTH TMpU  OOpallleHuH ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM JKU3HU,

5) Tpy/10BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPaKTHUYECKOMY M3Yy4YEHHUIO Mpodeccuil u Tpyaa pa3IMdyHOro poja,
YBAXKEHUCKTPYIYUPE3YIbTaTaMTPYI0BOMAEATEIbHOCTH,BTOMYHCIICHA OCHOBE
MPUMEHEHHMS MPEIMETHBIX 3HAHUHN MO0 XMMUU, OCO3HAHHBIA BHIOOP WHIWBHUIYaIbHOM
TPACKTOPUU TMPOJOJDKCHHUST 00pa30BaHHWs C YYE€TOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, YCHENTHOM
npodecCHoHaTbHON JESITEIHPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
aJanTAPOBATHCA B IPO(ecCHoHATBHOM Cpejie;

6) 3K0JIOrHYeCKOro BOCIIMTAHHUS:

AKOJIOTUUECKHUIIETIeCO00pa3HOCOTHOICHUEKITPUPOICKAKUCTOUHUKYKU3HN  Ha
3emiie, OCHOBE €€ CYIECTBOBaHMS, TOHMMaHUE IIEHHOCTH 37J0POBOTO U OE3011aCHOTO
oOpaza J>KM3HU, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HMYECKOMY U
IICUXUYECKOMY 37I0pPOBBIO, OCO3HAHME IIEHHOCTH COOJIIOJCHUS TpaBU 0€301MacHOro
MOBEJICHUS TMpU paboTe C BEIIECTBAMH, a TaKXKE B CHUTYyallUAX, YTrPOXKAIONIUX
310POBBIO U )KU3HU JIFOJIEH;

CITOCOOHOCTH TIPUMEHSTH 3HAHMS, IOJydaeMble MPU H3YUCHUU XHUMUH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH NPUPOJHOU CPENOW, ISl MOBBILICHUS
YPOBHS ~ DKOJIOTMYECKOM  KYyJIBTYpPhl, OCO3HaHHMsS  TIJIOOAJBLHOTO  XapakTepa
9KOJIOTHYECKUX TMpOOJeM M TyTed HMX PEIICHUs] IMOCPEICTBOM METOJIOB XUMUH,
9KOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCA MM B IMO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINPEAMETHBIEPE3YJIbTATBI

B cocraBe MeTampeaMETHBIX pE3yJbTaTOB BBIACISIIOT 3HAYUMBIC IS
(hopMUPOBAHUSIMHPOBO33PESHUSIOOIIICHAYIHBICTIOHATHSI(3aKOH, TCOPHS, TPHUHIIHII,
runore3a, (axkT, CHUCTEMa, TMPOIECC, OKCIEPUMEHT U JIPYyroe.), KOTOpbIE
HCIIOIB3YIOTCS B C€CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeaMeTax M IO3BOJISIOT Ha
OCHOBE3HAHUNU3ITUXIIPEIMETOBPOPMUPOBATHIIPEICTABICHUECOIICTIOCTHOM



HAay4YHOM KapTUHE MUpa, U yYHUBEpCalbHbIE y4eOHbIC ACHCTBUS (MTO3HABATEILHEIE,
KOMMYHUKATHBHBIE, PpETYJSATUBHBIE), KOTOpble oOecneunBaroT (OpMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHUPOBAHUIO U OCYUIECTBICHHUIO Y4e€OHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIEYHUBEPCATbHbIEyYeOHbIEIeICTBUSA

ba3oBble JiornyecKkue NecTBUA:

YMEHHUS MCIIOJH30BaTh MPUEMBI JIOTHUYECKOTO MBIINLJIEHUSI TPU OCBOCHUHU
3HAHUMW: PaCKphIBaTh CMBIC] XUMHYECKUX MOHATUMN (BBIACIATh HX XapaKTEpHBIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JAPYTUMU TOHSTHUSMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUsI OTJEIbHBIX (PAKTOB M SIBJICHUM, BHIOMpATh OCHOBAHUS U
KpUTEPUU MJI1 KIACCU(PUKAIMU XUMUYECKUX BEIIECTB W XHUMHUYECKUX PEaKIui,
yCTaHABIIMBATh MPUUYUHHO-CIICJCTBEHHBIE CBS3U MEXAY OOBEKTAMU HW3YUYCHUS,
CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIC, NEIyKTUBHBIC, MO aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS

yMEHUE TPHUMEHSATh B TpOIecCe TMO3HAHUS TOHATHS (NPEeIMETHBIE W
MeTarnpeMEeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJICNIH, HCIOJIb3yEeMbIle B XHMUH,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XUMUU MOJCIBbHBIC MPEICTABICHUS —
XUMUYECKU 3HaK (CHMMBOJ DJJEMEHTa), XuMmuueckas ¢opMmylia U ypaBHEHUE
XUMHYECKOW PEAKIMU — MpPHU PEIICHUH Y4eOHO-TIO3HABATENbHBIX 3a]ad, ¢ Y4ETOM
ATUX MOJIETBHBIX TPEJCTABICHUI BBISBIATh M XapaKTepHU30BaTh CYIIECTBEHHbBIC
NPU3HAKA U3YyYAaE€MBbIX OOBEKTOB — XMMHUUYECKHX BEIIECTB M XUMUYECKHUX PEaKIui,
BBISBJISTH 00IIME 3aKOHOMEPHOCTH, MPUINHHO-CIIEACTBEHHBIE CBA3U UITPOTUBOPEUHS
B M3YYaeMBbIX IIPOLIECCAX U SIBJICHUSX.

Ba3zoBbleuccienoBate/ibCKUe1eCTBUSA .

yMEHHE HCIOJb30BaTh IOCTABICHHBIE BOMPOCHl B KAaYeCTBE HWHCTPYMEHTA
MO3HAHUS,aTAKKEBKAYECTBEOCHOBBIISIOPMHUPOBAHUSATUIIOTE3BITIO MPOBEpKE
NPAaBHJIBHOCTHU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE OMbITa 1O ITUIAHUPOBAHUIO, OpPTaHU3ANMH W TPOBEICHUIO
VYCHHUYECKHX OJKCINEPUMEHTOB, yMEHHE HaOIojaTh 3a XOJIOM  IpoIliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3ynbTaT, (HOpPMYIHpOBaTH OOOOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUYET O
MpoJieJIaHHOW padoTe.

Pabora ¢ undgopmanmueii:

yMEHUE BbIOMpATh, AaHAIU3UPOBATh M HHTEPIPETUPOBATH HH(GOPMALIUIO
pa3IUYHBIX BUAOB U (OPM MPEACTABICHUS, MOTYy4aeMYyI0 W3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAS JTUTEPATypa XUMHUYECKOTO COJEpPKaHUs, CIPABOYHBIEIIOCOOUS,
pecypebl IHTEpHETA), KPUTUYECKU OLICHMBATh MPOTHUBOPEUUBYIO M HEJOCTOBEPHYIO
uH(popMaInIo;



YMEHHE NPHUMEHATh PA3NIMYHBIE METOJbIM 3alpoChl MPU TOHCKE U OTOOpE
uH(pOpPMAIMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJIMMBIX I BBINOJIHEHUS
y4eOHBIX U IMO3HABATENIbHBIX 3aJa4 OINpPEIENEHHOIO THIA, MPUOOPETEHUE OIbITa B
0o0JaCTH  MCMOIBb30BaHUA  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHUE KYJIbTYPON aKTUBHOTO MCIOJIb30BAaHUS PA3JIMYHBIX IMOMCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY MpeACTaBiICHUS MHPOpPMALUU U
WUIIOCTPUPOBATh pEIllaeMble 3a/Jauyd  HECJIOKHBIMU CXEMaMH, JAuarpaMMaMu,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE HCIONb30BaTh M  aHaJU3UpoBaTh B  Ipolecce yuyeOHOU U
UCCJIEIOBATENbCKON JEATENBHOCTH HMH(MOPMALMIO O BIUSHUM NPOMBIIIJIEHHOCTH,
CEJIbCKOT0XO03sIIICTBAN TPAHCTIOPTAHACOCTOSHUEOKPYKAIOIIEHIIPUPOTHON CPEIbI.

KommyHukaTMBHBIEyHMBepcalbHbIey4yeOHbIe1eiiCTBHA:

YMEHUA3a1aBaThBOIMPOCHI(BXO1EIMATOT au ( I ) TUCKYCCHH )TIO
CYILIECTBYOOCYK1ae€MOUTEMBI,(hOPMYITHUPOBATHCBOUTIPEIIOKEHUSIOTHOCUTEIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS NPE/ICTABIIATD MOJIy4YECHHbIE pe3ynbTaThl
M03HABATEIbHONIESI TEIbHOCTUBYCTHBIXUITUCbMEHHBIXTEKCTAX ; A€IaThIIPE3CHTAIINIO
PE3yJIbTATOB BBHINIOJHEHUS XUMHUYECKOTO JKCIepuMeHTa (1abopaTopHOro OmbITa,
1ab0opaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHUS y4eOHOr0 COTPYJHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOMU
N03HABaTEILHOMMICCIIEIOBATEIBCKONAEATEIbHOCTUIIPUPEILIEHUMBO3HUKATOIIINX
npoOysieM Ha OcHOBe Yu€Ta OONIMX MHTEPECOB M  COIJIACOBAHUS  TO3MIIMMA
(obcyxenuns, 0OMEH MHEHUSIMU, «MO3TOBBIE HITYPMbD», KOOPAUHAIUS COBMECTHBIX
JEUCTBHM, OMpeseIcHue KPUTEPUEB IO OICHKE KadeCTBaBBIMIOJHEHHOW pabOTHl U
Apyrue).

PerynsiTuBHBIeyHHBepcaIbHbIEe YUeOHbIe1eiiCTBHSA:

YMEHHE CaMOCTOATEIbHO ONPENEsaTh LETu JeATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBJISATh, KOHTPOJUPOBATh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTh, BBIOMpaTh HanOosiee IP(HEKTHUBHBIE CIMOCOOBI PEIICHHUsS Y4eOHBIX U
MMO3HABATEIBHBIX 3a/a4, CaMOCTOSITEIbHO COCTAaBIATH WM KOPPEKTUPOBATH
MPEIIOKEHHBIA ANTOPUTM JECUCTBUAN ITPU BBITOJIHEHUH 3a1aHUN C YYETOMIIONYUEHHUS
HOBBIX 3HaHUW 00 W3y4yaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OICHUBATH
COOTBETCTBHE MOJYYEHHOIO PE3YJIbTAaTa 3asBJICHHOM LIEJIM, YMEHUE UCIIOJIb30BaTh U
aHAM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B yCIIOBUH 3a/IaHU.

HNPEAMETHBIEPE3YJIBTATDBI
B cocraBe mpeaMeTHbIX pe3ylbTAaTOB IO OCBOEHUIO  00s3aTE€IbHOIO
COJIep>KaHMs1,yCTaHOBICHHOTOJaHHOM (DeiepanibHOMpabouenporpaMmMon,



BBIJICJISIIOT: OCBOCHHBIE OOYYAIONIMMUCS HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
NercTBUM, cienupuyecKue sl IpeAMETHON 001acTi « XUMHUSI», BUIBIAEATEILHOCTH
M0 TOJIYYEHHIO HOBOTO 3HAHMUS, €ro UWHTEPHPETalUu,IPeoOpa30BaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

KxoniyoOyuenusiB8 kyiaccernpeMeTHbIepe3yIbTaThIHA0a30BOMYpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIMIMUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XUMHUUYECKHX IOHSITHUH: aTOM, MOJIEKYJa,
XUMHUYECKHI D3JIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOJHAST W HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BELIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi J0JiI XUMUYECKOTO AJIEMEHTa B COCIMHEHUHU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUSI, XMMHUYECKas peakius, KiIacCupUKalus peakiuii: peakiuu
COEJIMHEHUS, PEAKIIMUPA3IIOKECHUS, PEAKIIUN3aAMEILICHUS, PEAKIIUN oOMeHa,
9K30- W DJHJAOTEPMHUYECKHE pEaKlUH, TerioBol d3(dexkT peakiuu,
SIPOaTOMa, ICKTPOHHBINCIIOHAaTOMAa,aTOMHAasIOpOUTAIIb,paIiycaToMa,
XUMUYECKAsl CBs3b, MOJISIPHAS W HEMOJISIpHAS KOBAJICHTHAsA CBA3b, MOHHAs
CBsI3b, MOH, KaTHOH, aHWOH, PACTBOP, MAacCOBas J0Jis BelecTBa (IIPOIEHTHAS
KOHIIEHTpAaILIMs) B pacCTBOPE;

e WJUIIOCTPUPOBATHB3aUMOCBA3bOCHOBHBIXXUMUYECKUXIIOHATUNH
MIPUMEHSATHITUITOHATUATIPUOTIMCAHUUBEIECTBUM XITPEBPALLICHU;

e HCTOJb30BATbXUMHYECKYIOCUMBOIUKYISICOCTABICHUSI(OPMYIT
BEIIECTB U YPABHCHUI XUMHYECKUX PEaKIUM;

e OIPEEATh BAJICHTHOCTh ATOMOB JICMEHTOB B OMHAPHBIX COCTUHCHUSX,
CTEIICHb OKHCJICHUS 2JIECMEHTOB B OMHAPHBIX COCJIMHCHUSX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAUHECHUN IO
dbopmynaM, BHJ XUMHYECKOM CBS3M (KOBaJeHTHas ©W HWOHHAs) B
HEOPTraHWYECKUX COCUHEHUSX;

e packpeiBaTecMbIcillepuognueckoro3akona/[.M1.Menneneena:
JIEMOHCTPUPOBATHIIOHUMAHUETICPHOTNYECKON3aBUCUMOCTUCBONCTB
XUMHUYECKUXDIIEMEHTOBOTUXITONOKEeHUBl Ilepronnyeckoricucreme,
3aKOHOBCOXPAaHECHUSMACCHIBEILIECTB,ITOCTOSIHCTBACOCTAaBA,aTOMHO -~
MOJICKYJISIPHOTO YY€HUSI, 3aKOHA ABOTaJIpo;

e OIMCHIBATH W XapakTepw3oBaTh TaOnmuuHyro Gopmy Ilepuognueckoit
CUCTEMBIXUMHYECKUXAJIEMEHTOB: PA3TUYATHIIOHATUAKTJITABHAS MOJrpyIna
(A-rpynma)» u «mobounas mnoxrpymnmna (b-rpymma)», mameie u Oomnbinme
MEePUOJIb, COOTHOCHUTH OOO3HAUCHMS, KOTOPbIE MMEIOTCS  BTAOIMIIE
«Ilepnognueckas cucrteMa XUMHYECKUX 3JIEMEHTOB . .
MeHnieneeBa»CUnCIOBBIMUXAPAKTEPUCTUKAMUCTPOCHUSIATOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsl sApa, oOlIee YUCIO 3JIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHUE BJIEMEHTbl, HEOPraHWYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBYy YYACTBYIOIIMX B pPEaKIUU
BELIECTB, MO TEIIOBOMY 3D DEKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBAa BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXIas OMHUCAHHUE MPUMEPAMH MOJEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX KAaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKaHUS XUMHUYECKHX TMpEeBpalleHud B
Pa3IUYHBIX YCIOBUSX;

BBIYUCISA THOTHOCUTENbHYIOMOJIEKYJISIPHYFOMMOJISIPHYIOMAaCChIBEIIECTB,
MacCOBYIO JOJIIO XUMUYECKOTO AJIIEMEHTA 1o bopmye
CO€JIMHEHHUS,MaCCOBYIOI0JIIOBEIIECTBABPACTBOPE, IPOBOAUTHPACUETHITIO
YpaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSATh OCHOBHBIE OTEpAIlMM MBICIUTEIBHON ASATEIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, O0000IIeHne, CHUCTeMAaTH3aluio, KiaccudUKaIuio,
BBISIBICHHE TPUYUHHO--CJICICTBEHHBIX CBS3€M — JJI1 M3Y4YCHHUS CBOMCTB
BEILIECTBUXUMUYECKUXPEAKIIUA,eCTECTBEHHO-HAYYHBIEMETOAbl TTO3HAHUS —
HaAOJII0/IEHNe, W3MEpEHUe, MOJICIUPOBAaHUEe, DKCIEPUMEHT (pealbHbId U
MBICJICHHBIN );

CJIeI0BATHIIPaBUIIAMIIONB30BaHUS XUMUYECKONTIOCY10MNIIa00paTOPHBIM
o0opyaoBaHMEM, a TakXKe TpaBWiaM OOpalleHusi C BEIIeCTBaMHU B
COOTBETCTBHM C HHCTPYKIUSIMU 1O  BBIMOJHEHUIO  JIAOOPAaTOPHBIX
XUMHYECKUX OIBITOB MO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopola M KHCIIOPOJia), HPUTOTOBIECHUIO PAaCTBOPOB C OINpPEAETEHHON
MacCOBOM oJieH pPacTBOPEHHOTO BCIIICCTBA,
IJIaHUPOBATHUNIPOBOJUTHXUMHUYECKUEIKCTIEPUMEHTHITIO pacro3HaBaHHIO
pacTBOpPOB WIEJIOYEH M KHUCIOT C TIOMOIIbID HWHIUKATOPOB (JIAKMYC,
dbenondranenH, METUIOPAHX U IPYTHUE).

KxoniyobyueHusB9IkaaccenpeIMeTHEIEPE3YIbTaTHIHA0A30BOMYPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XUMHYECKUX MOHATUM: XMMUUYECKUNIIEMEHT,
aToM, MOJIeKyJla, HMOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO,CI0KHOE
BEIIIECTBO, BAJICHTHOCTh, D3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJICHUS,

XAMHYECKasi  peakius, XUMHYeCKas  CBs3b,  TEIIOBOH 3 deKT
PEaKIU,MOJIb,MOJIIPHBIHOOBEM, PACTBOP,IIEKTPOJIUTHI, HE3JICKTPOJIUTHI,
3JEKTPOJIUTUYECKAS JIACCOLMALINS, peakuuu MOHHOTO

oOMeHa,KaTaIn3aTop,XMMHUECKOEpaBHOBECUE,00paTUMbIeH



HEOOpaTUMbIE  pEaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIIHH,
OKHCJIMUTENb,BOCCTAHOBUTENb,0KUCIEHUENBOCCTAHOBIEHUE,aJUIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKAS CBS3b (xoBaneHTHas, HOHHAs,
MeTaAJUTUYECKasl ), KpUCTATUIMUECKaIPeIIETKa, KOPPOIUSIMETAILIIOB, CILIABHI,
CKOPOCTh XMUMMYECKOW PEAKIMU, NPEAECIbHO OMYCTUMas KOHIEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX MOHSITHA M
IPUMEHATHITUIOHATUATIPUONIUCAHUUBEILIECTBUUXITPEBPAIIICHUI;
UCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJUKY JJIsi COCTaBlieHHs (opmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJEHTHOCTh M CTEMEHb OKHCJICHUS XUMHUYECKUX JJIIEMEHTOB B
COCMHEHUSAX  PA3JIMYHOTO  COCTaBa, MPUHAMICKHOCTh BEHIECTB K
OTpeIeIEHHOMYKIIACCYCOSTMHEHU IO OpMYJIaM, BUIXUMUYECKON CBSI3U
(KoBajJIeHTHAs, MOHHAs, METaJUTMYECKas) B HEOPTaHHMYECKUX COCIUHCHUSX,
3apsii MOHA TI0 XUMHUYECKON popMyIie, XapaKTep Cpelibl B BOJHBIX PaCTBOpax
HEOPraHWYECKUX  COCIMHEHMM, TUN  KPUCTAUIMYECKOW  PEIIETKU
KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich llepuonmueckoro 3akona J[. WM. Mengeneea u
NEMOHCTPUPOBATh €ro IOHMMaHWE: OMNHUChIBaTh M  XapaKTepU30BaTh
tabinunyto (opmy Ilepuoanueckoil CHUCTEMBI XHMUYECKHX JJIEMEHTOB:
paznuyaTth TMOHSATUS «TJIaBHas mnoarpynmna (A-rpymma)» M «1modoyHas
noarpynmna (b-rpynma)», wmanble U OOdbIIME TEPUOIbI, COOTHOCUTH
0003HaYeHU 1, KOTOPHIEUMEIOTCIBIIEPUOINYECKOUTAOIHIIE,C
YUCJIOBBIMUXAPAKTEPUCTUKAMUCTPOECHUSIATOMOBXUMUYECKHUX AJIEMEHTOB
(coctaB um 3apsj sapa, oOIIee YUCIO AJIEKTPOHOB U PACIPECICHUE UX T10
ANIEKTPOHHBIM CJOAM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIUWHEHHMI B Mpelesiax MalblX MNEPHOJI0B U
TJIABHBIX MOATPYII ¢ YYETOM CTPOEHHS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy U COCTaBY YYACTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3 (dEKTy, MO M3MEHEHHUIO CTETCHEH OKWCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru3oBaTh (OMHUCHIBATh) OOMME U Chenu(uUeckrne XUMHYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEHIECTB, IIOATBEPKAAs OIHUCAHUE
npuMepaMyd MOJEKYISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YpaBHEHUS AIEKTPOJIUTHYECKON JTACCOLIMALINU
KHUCJIOT,IIEJI0YE€UUCOIEN, TOJTHBICUCOKPAIIEHHBIE YPABHEHUAPECAKIIMMMOHHOT O



oOMeHa, ypaBHEHHUS  peakUuid, TMOATBEPKAAIOIMINX  CYIIECTBOBaHHUE
TeHETUYECKON CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIACCOB;

e PACKpBIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX pPEaKIUN
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;

e TIPOTHO3MPOBATH CBOWCTBAa BEIIECTB B 3aBHUCHMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTCKAaHUS XWMHUYECKMX MPEBPAIICHUN B Pa3IMYHBIX
YCITIOBHSIX;

e BBIUUCIATHOTHOCUTEIHHYIOMOJICKYISIPHYIOUMOJISIPHYIOMACCHIBEIIIECTB,
MacCOBYIO JOJTIO XUMHYECKOTO dIIEMEHTa o dopmyne
COCTMHEHHSI,MaCCOBYOI0TIOBEIIECTBABPAC TBOPE, TPOBOAUTHPACUETHITIO
ypaBHEHUIO XUMHUYECKOH peakinu;

e COOJIOMATHITPABUIIAIIONB30BAHUAXUMUIECKOUIOCYI0MNUIA00PaTOPHBIM
o0opylnoBaHMEM, a TakKe TMpaBWia OOpamleHUus C BEIIeCTBAMU B
COOTBETCTBHHM C HMHCTPYKIMSMH 10  BBHITIOJHCHHIO  JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYCHHIO W COOMPAHUIO Tra3000pa3HBIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

e TIPOBOJUTHPEAKITUU,ITOATBEPIKAAOIINECKAYECTBEHHBIMCOCTAB pa3TMYHBIX
BEIIECTB: PACIO3HABATh OIBITHBIM ITYTEM XJIOpHI-, OpOMHI-, HOIU-,
kapOoHat-, ¢docdar-, cumukar-, cynbhar-, TUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI YW HWOHBl HW3YYECHHBIX METAJIOB, NPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e TPUMEHSATH OCHOBHBIE OTIEPALIMH MBICIUTEIBHON AEATENHHOCTUA — aHAIU3 U

CUHTE3, CpaBHEHME, 000011IEHNE, CHCTEMaTH3alIMIO, BBLISIBJICHHE
MIPUYUHHO-CJICICTBEHHBIXCBI3EH—
JUTAN3YYCHUSCBOMCTBBEIIECTBUXUMUAYECKUX peakiui, €CTECTBEHHO-
HAay4HbIE METOJIbI MMO3HAHMS —

HaOII0/IeHNEe, U3MEPEHNE, MOISTTUPOBaHNE,SKCIIEPUMEHT(pealbHbINN
MBICJICHHBIN ).

Ilnanuepymbie pe3y/ibTaThIOCBOEHUAY4eOHOI0 MpeaMeTa«XumMusm»Iriaace

JIn4yHOCTHBIE
pe3ynbTaTaMUU3yYEHUATIPEAMETACXUMUSNSIBIISIOTCACIEIYIOINE YMEHHUSA

- Bocnuranue poccuiickod TpakJaHCKOH MJICHTUYHOCTH: MATPUOTU3MA, JIIOOBH U
yBakeHHe K OredecTBy, YyBCTBO TOpPJOCTH 3a CBOK PoauHy, 3a POCCHHCKYI0 XHMHUYECKYIO
HayKy.@OpMHPOBAHHUELIETOCTHOTOMUPOBO33PEHH, COOTBETCTBYIOIIETOCOBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTUKH, & TAKXKE COLMATIBHOMY, KYIbTYPHOMY, S3BIKOBOMY U
JTYXOBHOMY MHOTO00pa3H0 COBPEMEHHOTO MUPA

@®opMHUpOBaHUE OTBETCTBEHHOI'O OTHONIEHWS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOPAa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHBAIMM K OOYYEHHIO M TO3HAHHIO, BBHIOODPY
npo¢uiIbHOro 00pa3oBaHMsl HA OCHOBE MH(pOpPMAIMM O CYIIECTBYIOUIMX NPO(pEeccHusx M JUYHBIX
npoeccuoOHaTbHBIX IIPEANIOYTEHUH. Oco3HaHHOMY IIOCTPOECHHIO VH/IMBUTyaJIbHBIX
00pa30BaTEIbHBIXTPACKTOPUICYIETOMYCTOMYMBBIXIIO3HABATENbHBIXUHTEPECOB (POPMUPOBAHNE



KOMMYHHKATHBHOMKOMITETEHIIUUBOOPA30BATEIIbHOM,00111€CTBEHHOIIOIC3HOU, yueOHO—
Mccneno0BaTesIbCKkoM, TBOPYECKONUAPYIMXBUAAXAEATENbHOCTH

®opMupoBaHUE U MOHWMAHHE LEHHOCTH 3JI0POBOTO M OE3JI0MAaCTHOTO 00pa3a >KW3HHU, YCBOCHHUE
MpaBHUJI MHANBUAYAJIbHOI'O U KOJUICKTUBHOT'O 6630HaCHOFO IIOBCACHUA B I-IpE’:?:BIaI‘IaI\/'IHbIXCI/ITyaI_II/ISIX,
YIOKAAIOMUXKU3HU U 3JI0POBBIO JTIOIEH

dopMupoBaHUE MO3HABATEIBHOW MHPOPMALMOHHOW KYIbTYphl. B TOM umciie pa3BUTHE HaBBIKOB
CaMOCTOSITEIIbHOW paboOThl ¢ Y4eOHBIMH TOCOOMSIMH, KHHTAMH, JOCTYITHBIMH HHCTPYMEHTAMH H
TEXHUYECKUMU CPEJICTBAMU MH(OPMALIMOHHBIX TEXHOJIOT U

dopMHUPOBaHUE OCHOB DKOJOTHUECKOTO CO3HAHMSI Ha OCHOBE MPH3HAHUS IEHHOCTH JKU3HU BO BCEX
€C IPOABJICHUAX U HCO6XOI[I/IMOCTI/I OTBE€TCTBCHHOIO , 6epe)KHOFO OTHOILIICHUA K OKPY)KaIOHICi/JI
cpene

-Pa3BuTie rOTOBHOCTH K PCIICHHUIO TBOPYCCKUX 3aaa4d4, YMCHUC HAXOJAWTb aJICKBATHLIC CIIOCOOBI
MOBEACHUSA U B3aUMOJICHCTBUE C MAapTHEpaMU BO BpeMsl yueOHON M BHEY4eOHOU AESTEeIbHOCTH,
CIIOCOOHOCTH OILICHUBATh MTPOOJIEMHBIE CUTYAINH , KATaCTPO Q.

MeranpeaMeTHble
pe3yIbTaTaMUHI3yICHUAKYPCACXUMUSHBIAETCI(POPMHPOBAHNECYHUBEPCATBHBIXy4eOHBIX
neiicrBuii(YY ).
CamocTosaTensHOO0OHAPYKUBATHU(OPMYITUPOBATEYUEOHYIOTTPOOIEMY,OTIPEACTIATHIICI
y4eOHOIIeATeNbHOCTH, BIOMPATh TEMY PaOOTHI
BriaBurarsBepcunpenieHUSIpo61eMbl,0CO3HABAaTbKOHEUHBIMPE3yIbTaT,BRIONPATbU3 MPEASI0KEHHBIX
Y UCKaTh CaMOCTOSITENIFHO CPEICTBA JOCTUKECHUS LIEITH.
CocraBiaTh(MHIUBHIYATBHOMIUBT PYIIIE )ITIAHPEIICHUSATTPOOIEMBI( BBITTOJTHEHHS TTPOCKTA).

- PaGorasmnomniany,cBepsAThCBONICHCTBUSCLIETBION, TPUHEOOX0TUMOCTH, UCTTPABIISATH
OLIMOKHCAMOCTOSITEIIHHO.

- BruanorecyunreneMcoBepIIEeHCTBOBATbCAMOCTOATEILHOBBIPAOO TAHHBIEKPUTEPUH

OLICHKHU.

- CaMoCTOATEILHOOPraHM30BBIBAThYU€0HOEB3aUMOICHCTBUEBIPYIINE(ONPEALIIATH 001IHe
eI, PaCIPEIeNIATh POJIH, IOTOBAPUBATHCS APYT C APYTrOM U T.11.).
CpenctBoMpopMHPOBAaHUIKOMMYHUKATUBHBIX Y Y JICITy:KaTTEXHOJIOTUATIPOOIEMHOTO aanora
(moGyxaamui U NOABOAAILIMI TUaor) U paboTa B MaJIbIX TPYIIAX, a TaKKe HCII0JIb30BaHHUE Ha
YPOKax3JIeMEHTOB TEXHOJOTUU MPOAYKTUBHOTO YTCHUSI.

@opMHpOBaHUE MEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX IPEJACTAaBICHUM O BEIIECTBAX, HUX
MpEBpaAlICHUSAX U MPAKTUYECKOM [PUMEHEHUHU; OBJAJACHUE MOHATUMHBIM anmnapaToMm H
CUMBOJIMYECKUMSI3BIKOM XUMUH;

- Oco3nanne OOBEKTUBHO 3HAYMMOCTH OCHOB XHMMHUYECKOW HayKh Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, XMMHUUYECKHX MPEBPALIECHUN OpPraHMYECKUX W HEOPraHUYEeCKUX
BEI[ECTBKAKOCHOBBIMHOTHXSIBICHUIKUBONUHE)KUBOUTTPUPOIBL;YTIIyOIeHHE  MPEACTaBICHUH O
MaTepUaIbHOM E€IUHCTBEMHUPA;

- OBnaseHne OCHOBaMU XUMUYECKOM IPaMOTHOCTH: CIOCOOHOCTHIO aHAIM3UPOBATH
00BEKTUBHOOIICHUBATHKU3HEHHBIECUTYAIINH,CBA3aHHBIECXUMHUEH, HAaBBIKAMHOE301aCHOTO
oOpallleHus ¢ BEIeCTBAMHU, UCTIOJIb3YEMbIMHU B TIOBCETHEBHOM KU3HH;, YMEHUEM aHATU3UPOBATH U
IUTAHUPOBaTh OKOJIOTHYECKH Oe30macHOoe TOBEIEHHE B LeIsIX COepekKeHHsl 3JI0pOBbsl U
OKpYKaroLlen Cpeibl;

- dopMHpoBaHHWE YMEHHH YCTaHABIWBATh CBSI3M MEXKIY pealbHO HAOII0JaeMbIMU
XUMHYECKUMUSBICHUSIMUUTTPOLIECCAMU,IIPOUCXO IITUMUBMUKPOMHUPE,0 OBSICHITH TPUUHHBI



MHOT000pa3us BEIIECTB, 3aBUCUMOCTh X CBOMCTB OT COCTaBa M CTPOCHHs, a TaK)Ke 3aBUCHMOCTD
MPUMEHEHHSI BEIIECTB OT MX CBONCTB;

- [IpuoOperenuss ombiTa HCHOJB30BAHUS PA3TMYHBIX METOJOB M3YUYCHHUSI BEILECTB;
HaOJIOIEHUS 3a UX MPEBPALICHUSMU MPU MPOBEACHUHN HECIIOKHBIX XUMUYECKUX HKCIIEPUMEHTOB C
WCI0JIb30BaHMEM JTa00paTOPHOTO 000PYAOBAHUS U TPHOOPOB;

- YMeHne0Ka3bIBaThIIEPBYIOIIOMOIIEIIPUOTPABICHHUSX,0’KOTaXUAPYTUXTPABMAX,
CBSI3aHHBIX CBEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

- Ommagenne mnpuemMamMu paboOTl ¢ HWHPOpPMAIMEW XUMHUYECKOTO COAEpIKaHus,
MpEJCTaBICHHON B pa3Ho (opme (B BHIE TeKcTa, Popmyll, TpaguKoB, TAOMUYHBIX JAHHBIX, CXEM,
dororpadmii u np.)

- Coznanue OCHOBBI Uil (OPMHUPOBAHUS MHTEpPECAa K PACIIMPEHUIO U YIIIyOJEHHUIO
XAMUYECKUX 3HAHUH MBBHIOOpAa XMMHHU Kak MPO(UIBHOTO TpeaMeTa MpHU Iepexoie Ha CTYIEeHb
cpenHero (MoOJIHOTO) oOImmIero oOpa3oBaHus, a B JallbHEWIIeM M B KauecTBe cdepbl CBOE
npo¢hecCHOHANTBHOM JIeATETLHOCTH;

.- @opMupoBaHHNE TPEICTABICHU O 3HAYCHHH XWMHUYECKOH HAYKH B PEIICHUH COBPEMEHHBIX
HKOJIOTUYECKUX MpPOOJIeM, B TOM YHCIE€ B MPEAOTBPALICHUHM TEXHOTCHHBIX M HKOJOTHYECKUX
KaracTpod.

IIpeameTHbIE
PesynbpraTamMumnzyueHusimpe AMETa« X UMUSD) SABIISIIOTCS:

dopMupoBaHHWE U TMOHWMAHHUE IIEHHOCTH 3JI0POBOTO M O€3JI0MAaCTHOTO 00pas3a >KM3HU, YCBOCHHE
MPaBUJI UHIUBHUIYAIBHOTO M KOJUIEKTUBHOTO O€301aCHOTO MOBEICHUS B YPE3BBIYANHBIXCUTYAIUSX,
YTOXAAIOMUXKU3HHU U 3I0POBBIO JIOEH

dopmMupoBaHUE TIO3HABATEIBHON HH(GOPMAIIMOHHON KyJAbTYphl. B TOM uucie pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH MOCOOMSIMH, KHUTaMH, AOCTYIHBIMM HHCTPYMEHTaMH U
TEXHUYECKUMU CPECTBAMU UH(POPMAITMOHHBIX TEXHOJIOT U

dopMHpPOBaHHE OCHOB IKOJIOTHYECKOTO CO3HAHMS HA OCHOBE MPU3HAHUS IICHHOCTH JKM3HU BO BCEX
€€ TPOSBJICHHSIX W HEOOXOJUMOCTH OTBETCTBEHHOTO , OEPEKHOTO OTHOIICHHS K OKPY)KArOIICH
cpene

-Pa3zBuTHE TOTOBHOCTH K PELIEHUIO TBOPYECKUX 3aJa4, YMEHHE HAXOJUTh aJIeKBATHBIE CIIOCOOBI
MOBEJICHUSA U B3aUMOJICHCTBUE C MapTHEpaMU BO BpeMs yueOHON M BHEy4eOHOH AesITeIbHOCTH,
CIOCOOHOCTH OLIEHUBAThH MPOOIEMHbIE CUTYAIITU
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38 oS o e o o ATa R 31.01 Bubmrorexal{OKhttps://m.edsoo.ru/ff0d5eba
39 KorrponsraspatoraNednoreme«Kicropon.Bonopon. Bona» 05.02
PO A Bitmoresal OKntosim dsooudg3L2
40 07.02
OKCHIBI:COCTAB, KTACCHp UKL, HOMEHKIATY pa Brbmorexal[OKhtips://m.edsoo.ru/ff0d66de
BubmiorexallOKhtps:/im.edsoo.ru/ff0d664e
41 loysermeIXIMICKHECBOHCTBAKICTOTHB OCHOBHBANGOTEHBINOKCHTOB 12.02 f
42 (OcHOBAHNS:COCTAB, KNACCH(UKALIHSA, HOMEHKIIATY pa 14.02

bibmrorexal{OKhttps://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [Tony4eRrenX NMUYECKUECBOICTBAOCHOBAHMI 19.02
y Bitmoresal OKitys:m tsoout08Tea
44 KucoTsi:cocTas, kiiaccnukanis, HOMCHKIIaTypa 21.02
brbmrorexal[OKhttps://m.edsoo.rufffOdfee?
45 [ony4eHHenXIMHYECKHECBONCTBAKHCIIOT 26.02
y BuGmnorexal{OKtps:Imdsoou/dfe?
46 Comi(cpeme) HOMEHKTZTYDa,CIOCOBBIOTy A ITICCKIECBOCTRA 28.02 BitmorerallOKCitgs medsoonu00ad9s
ps:/[m.edsoo.
47 e e e AT KRR R AR A 04.03 BiGmoresallOKitosym tsoo u0adtTs
48 T eHeTHYECKAACBA3BMEX YK TACCAMIHEOPTAHIYECKID COE THHEHITH 06.03
ti P . BubmrorexallOKhttps://m.edsoo.ru/00ad%a50
N 0s:/Im.eds0o.
49 OG0GIIEHHEHCHCTEMATH3AIH A3 HANM 11.03 BubmorexallOKhttos:/im.edsoo.ru/00addch?
Bubmiorexall OKhtips:/im.edsoo.ru/00addela
50 KowmponssaspatioraNiinoreveOcomsbixraccsimeoprarseckcoc e 13.03 l
Bubmiorexall OKhtps:/im.edsoo.ru/00addffa
51 epmenomTTac ML TEEHTOB AT AS YOI AR 18.03 H
52 TepromsectonisasomTleprommeckarorctevaxmmeciueneon] 1 Mexrreen 20.03 Butmorexal{OKRtips:/im.edsoo.rul00ada52c
bibmrorexal{OKhttps://m.edsoo.rul00ada52c
53 [leproapl, rpynIibL, IO ATPYIIIBI 01.04



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

o4 Crpoermeatomos.CoctapatomHbIxsiep.H30Tombi 03.04
bu6morexallOKhtips://m.edsoo.ru/00ada342
. buf (OKhttps://m.edsoo.ru/00adabe
95 CrpomesrrponssobonosesarovosevesmollepmoamesoicierensL [ Vet 08.04 ool
56 Yopeeyemmemmasosoosmsesermomienmol kmomsenoogrie 1\ baeren 10.04 BiGmnorexallOKhtsimedsooul0acaé2s
o7 Srosnmelepmonmecrorosecomgaspsmugseycpes, 1 exseres-—yoaul e 15.04 BubmiorexallOKhttps:/im.edsoo.ru/00adad6e
58 DIEKTPOOTPHIATELHOCTHATOMOBX HMIUECK X IEMEHTOB 18.04
bubmrorexallOKhttps:/im.edsoo.ru/00adaabe
59 n € 22.04
OHAAIXIMHIACCRAACBAD brbmorexal[OKhtips://m.edso.ru/00adac34
60 24.04
KoBasneHTHaAMONApHASXIMUYECKASACBS3b Bibmroexal{OKhttps://m.edsoo.ru/00adaab8
61 KoBasneHTHasHENONAPHATXUMUYECKASICBA3h 29.04
bibmrorexal{OKhttps://m.edsoo.ru/00adaab
0s.//m.edsoo.
62 CreTIeHBOKNCIICHIS 06.05 bibmrorexal{OKhttps://m.edsoo.ru/00adae28
63 OkHCIUTENbHO-BOCCTAHOBUTEbHBIEPEAKLIH 08.05
bibmrorexal{OKhttps://m.edsoo.ru/00adbo76
64 OKHCIIUTETUNBOCCTAaHOBUTEIHN 13.05
bibmiorexal{OKhttps.//m.edsoo.ru/00adbo76
65 KontponsHaspabotaNednoteme 15.05 bubnuorexal [OK
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https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoennearoma. XMMUYECKasiCBSI3b

https://m.edsoo0.ru/00adb486

66

1 20.05

PesepBrbitypox. OGo0merHeHcHcTeMATH3AHAHAHNE BubmiorexallOKRtips://m.edsoo.ru/00adb33c
67 . . 1 22.05

PesepBrbitypox. OGo0merHeHcHcTeMATH3AHAHAHNE BubmiorexallOKRtips://m.edsoo.ru/00addch?
68 1 22.05

Peseppmpritypok. OGo0memencuCTeMaTI3 A AHaHi

Bubmrorexal {OKhttps://m.edsoo.ru/ff0d6Les

OBI{EEKOJITMYECTBOYACOBIIOIPOTPAMME

68
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9 KJIACC

Koa-Boyacos ATANpoOBe/leHus! KoppexTipobia
Nen/m Jomammee 3a1anne Jaranposer PRECTEP
Temaypoka
Inan ‘ DakT
Paznenl.Knacenuranusxnmuy ecknxpearunuii.ou/ Jenbconnnaproctusdopboecteppopusmom
L BrommsiitimerpykramoTh.[losroperme kypea 8xmacca SLymp3dd 04.09
(nHoyroyk TP)
2. OKHCTUTENTHHO-BOCCTAHOBHTELHBICPEAKITHH. §2,ymp.3.4 06.09
3. TemnnoBble3(heKTHIXMIMIYECKUX PEAKIIHH. 52 11.09
4, 1 83,ymp.3.4 13.09
CxopocTbxumMudeckixpeakiuit. O6paTumble
peakin. [I0HATHEOXMMITYECKOMPABHOBECHH.
5. 1 §4,tectoBble 3amanng | 18.09
[TpakTuueckas padoTa Nel
3yueHus BIUSHUEIPOBEICHUS
XMMHUYECKOM peakiuu Ha ee
CKOPOCTb»
6. BxonnasikontposabHasipadoraTecTnl 1 20.09
3,ymp. ] TecTobiesa s
Paznen2. XumuyecknepeakuunsBoaubIxpacTsopax.(84.)Henens0e3omachoc THI0poKHOT0 ABHIKEHHS
! CymHocThIponecca eKTPOTUTHIECKOM 86,ynp.4 25.09
JUCCOLMALIUH.
8. JlncconuanusKucIoT,0CHOBAHUAUCONIEH. 1 27.09
7,y1p.3 tecTobiesa s
9. 1 §8,TecToBbIC3ANAHH 02.10
CrnaObrencubHbieaneKTpotuTsl. CTeneHs
JTUCCOLMALIUH.
10. PeaknuunonsoroooMena. 1 04.10
A0, ymp 46, TecoBiesanas
11. I'maponusconeit 1 09.10
§10,ecroBblesa e
12. 1 811 11.10

IpaxmuyeckaapadomaNe2. Pewsenueymemum)
snomeNeCoienmgnTom oA g )




13. 1 8§1-11 16.10
[MosroperuereM«Knaccnixataxmeckipeas i, Xiyireckiepeas iiBBOIHBI P @
c T B O p a X . »
14. 1 81-11 18.10
KonmponsHaspadoralil.Knacommkamnayimimsecknupear il XIecKiepeaKILBBOTHbI ACTBOPAY,
Pasznen3.I'anorensl.(44.)Mek1yHapOIHbIHAEHbIIKOJbHBIX0U0JINOTEK
15. XapaKTepuCTUKAraJloreHoOB. 1 §12,ymp.1-5 23.10
16. . 1 25.10
X710p. XII0pOBOOPO: IOTyYEHUEHCBOWCTBA. §13-14,ymp.4-6
17. Consinaskucnoraneecoau.(uarep. kom. TP) 1 §15,TecToBbIe3a 1AM 07.11
18. 1 816 08.11
[paxmuyeckaspabomae3.[lonyuenueconsnoiikucaomeiuusyyenueeeceoicms.
Pasznend.Kucaopoaucepa.(74.)/leHbHAPOAHOT 0€IMHCTBA
19. XapaKkTeprUCTUKAKUCIOPOIAUCEPHI. 1 13.11
§ 17 TecToBBIC3ATaHHA
20. CBoiiCcTBaUTIpUMEHEHUECEPHI. 1 §18,ynp.3-4 15.11
21. CepoBonopoa.Cynbhuasl. 1 20.11
§19,TecToBBIc3ATaHHA
22. Oxcuncepri(1V).Cepuucraskucnora. |1 §20,TecToBbIe3aIAHMS 22.11
23. Oxcuncepsi(VI).CepHaskucnoTa. 1 §21,ynp.3-6 27.11
24. 1 8§22 29.11

Mparmsecsospodoma)idPewenuevcnepunesmanssradosmomeneKneropoducepon




2 > KonrpoasraspaboraNe«Tanorenst. Kncropoaneepa ! §12-22 04.12
Paszgen 5. A3sor u  ¢docdop. (9 w.) [enn KoncruryunuPoccuiickoii®@enepanumn.

2 6 Xapaxreprctukaasoraudochopa. uznueckuen 1 823, yup-4 06.12
XMMHUYECKAECBOMCTBAA30TA.

2 7 . AMMUaK. 1 11.12

§24,TecToBbIe3agaHUS

2 8 1 8 2 5 13.12
Mpakmusecaspabomais.Monysenveawnnakauusysenneecoceoiicm

2 9 1 8 2 5 18.12
HrorosaskonTponbHaspaGoranontoram 1 noayronus

3 0 . CoslmaMMOHWSI. 1 826, y1p.6 20.12

3 1 . A30THasIKHCIIOTA. 1 827, ymp.6-7 25.12

3 2 . Co11a30THOMKHUCIIOTHI. 1 §28,1a6mual 7 28.12

3 3 . GocdopOxcudocdopa(V).ochopraskicroran ecomt |1 08.01

§30,829,ynp.1-4tabmuria2 1,recToBble 32
I a H u 4
3 4 . [ToBTOpeHNETEMBIKA3ZOTHHOCHOPY. 1 8§ 23 -30 10.01
Paszgen 6. VYriepon W KpeMHHUIi. (10 4.) JleHp MOJHOr0O  OCBOOOKIECHHA JlenumHrpanaa oT (ammucTckoidI0Kan
35. XapakTeprcTHKayrepoJankpeMHu AJIIOTPOIHAYTTIEPO/Ia. - 831,TecToBbIC 15.01
36. XUMUYeCKHUECBOCTBAayTIepoaa. AICOpOLHSI. 1 §32,ynp.1-7 17.01




3 Oxcunyrnepona(ll)-yrapusriiras. 1 22 .0
§33,TecToBbIC3 MAHHS
3 Oxcunyrnepona(IV)-yrnekucneriiras. |1 834, ymp.3-4 24 .0
3 Vromraskucnoran  eécomn Kpyrosoporyrieponasnpupoze. |1 835, ymp.4 29.0
4 1 § 3 6 31.0
lpakmuyeckas  padomaNe6Ilonyuenue oxcuoa
yenepodaunsyuenne  ezocsoiicms. Pacnosnaganuexapionamos.
4 Kpemuwuii.Oxcunkpemuusi(1V). 1 837, ymp.1-3 05.0
(unTep.komu. TP)
4 KpemunepaskucnoraneécomiCrexio. L [emeHr. 1 838,  ymp.1-5 07.0
4 [ToBropennerembi«A3oTrhocopYriepoau K p 1 §23 -38 12.0
€ M H U U »
4 1 823 -38 14.0

KonrposnsnasipabotaNe3morem«A3oru
dbochop.YraepoaukpeMHu i »

Pasaen7.Merajabl.(13u

JMeXIyHAPOAHBIHIEHbPOIHOT0A3bIKA

4 XapakTepuCTUKAMETAIJIOB. 1 839, ymp.1-6 19.0

4 HaxoxieHnemMeTaioBBIprpoico0IIne ¢ 1 840,  ymp.103 21.0
NOCOOBMXIONYUYCHUS.

4 l | 8§41,  ymp.3 26.0
XiecKHeCBOicTBONETATIOR. JIEKTPOXIMICCKIDA THATFEHINETATIOR

4 CrnaBbl. 1 842,  ymp.1-2 28 .0

4 [IlenouHbIEMETALITBI. 1 04.0

§43,TecToBbIC3a MaHHUS




50 . Maruuii. Il[enouHo3eMeNbHbl | Il 844, ymp.1-5 |06 .03
METaJlIbL.
51. BaxueimmnecoeuaeHUAKAIBILKeCTKOCTE B 1 §45,ynp.4-5 11.03
0 hi§ Bl

52. AJTFOMUHHIA. 1 13.03
{46, TeCTOBbIE3TaRHA

53. Baxuelmrecoe TMHCHUSTATIOMUHIS. 1 §47,ymp.3-5 18.03

54. Keneso. 1 20.03
W8 TecTonbiesamanna

55. CoenuneHuspkenesa. 1 §49,ynp.1-4 01.04

56. 1] §50 03.04

TpusmusecraspadomelT PeenneswenepunenmanswosadusmomenMemartoh
ST. KontpoabuasipadotaNednorem«MeTamibi» 1 §39-50 08.04
Pa3znen8.IlepBonavansubienpeacrapiaenusoboprannyecknxsentlOecrpax.(11v.)'arapunckuii ypok

58. OpranndecKasXumusl. 1 §51,ynp.1-6 10.04

59. [IperenbHbIe(HachILIEHHIE)YTIEBOOPOIBL. 1 15.04
{52 rectonbie,ympd

60. HenpenenbHbICYTIEBOI0POIbI. 1 §53,ymp.1-3 17.04

61. [TomrMepsl. 1 854,ymip. 1 22.04

62. [IpousBoaHbIEYT1€BOAOPO10BCIIUPTHL. 1 §55,ynp.1-3 24.04

63. KapOonosbiexucn0Tbl. CoxHbROUSL Kupsl. Il 856.TecToBkIe, 29.04

64. HrorosasikonTpoabnaspadora. Tectol. . 357.ynp.1-2 01.05

65. AMUHOKUCIIOTEL benku. YrieBoabl. 1 858,ynp.3 06.05




66. |[[loBTropeHueTeMb«OpraHN4YeCcKue 8§51-58 08.05
BEILECTBAY

67. §51-58 13.05
KonpoabraspadoraNeSnoreme«Opranuyecknesemectsay

68. |[loBropenuekypca9kiacca. §1-58 15.05




YYEBHO-METOANYECKOEOBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIEMATEPHUAJIBI JUVIAYYEHUKA

OCHOBHAS TUmepamypa

IabpuensuO.C. Xumus: 8kiacc: yaeOHUKIsI001e00pazoBarebHbpIXyapexaeHnii.—M.: Jlpoda.

-00NONHUMENbHAA TUMepamypa

1. Kypnan «Xumust BIIKOJIE»;

2. Kontpen-Xumusyisscex(http://kontren.narod.ru).-uadopmanrmoHHO-00pa30BaTEIIBHBIACANT IS
TeX, KTO U3y4aeT XUMUIO, KTO €€ MPETOAACT, U BCEX KTO HHTEPECYETCS XUMUEH.

3. Anxumuk(http://www.alhimik.ru/)-o mnan3nydmmx cal TOBpyCcCKOSI3BIHOTOXHMUYECKOTO
WuTepHeTa OpUeHTHPOBAHHBIN HA YIUTEINS U YICHUKA, TIPENOIaBaTess U CTy/ICHTA.

4. DHIMKIONENYECKUNCI0OBAPbIOHOTO XUMHKA

METOANYECKHUEMATEPHUAJIBIJIA YUYUTEJIA

OCHOBHAs TUMepamypa
1. Ta6puensaO.C.IIporpamMmmakypcaxumMunisi8-11kmaccoBoOmeoOpa3oBaTeIbHBIX
yapexaeHuit. — M.: Jlpoda;

2. T'abpuensnO.C.Xumus:8knacc: yaeOHUKIIT0011e00pa30oBaTeIbHBIXyUp K ACHUH.—M. :
Hpoda.

-00NONHUMENbHASA TUMepamypa

1. T'a6puensunO.C.1U3ygaemxumuioB8KiI. . tuaaktndeckuematepuainbl/O.C.I'adpuensn, T.B.
CwmupnHoBa. — M.: biuk miroc

2. Xumusi:8KIIacc:KOHTPOJIbHBICUITPOBEPOUHBIEpa00ThIKy4eOHNKYO.C. ["abpuemnsna
«Xumus.8 xkinacey /O.C. I'abpuensn,[1.H. bepe3kun, A.A.Ymakoa unp.— M. : [Ipoda;

3. TI'abpuensunO.C.,BuckoboitnukoBaH.I1., AmrykoBaA.B.HacTonpHaskHUrayduTesnss. XuMusl.
8 xi1.: Meroauueckoe nmocooue. — M.: Jlpoda;

4. TabpuensnO.C.,PynosH.H., TonkynoBB. 1. XuMuieckuitakCriepuMeHTBIIKOJIE. 8 KJ1acc.
—M.:Ipoa

5. Anxumuk(http://www.alhimik.ru/)-o muHu3nydmmx cai ToBpyCcCKOSI3BIYHOTOXMMUYECKOTO
WuTepHeTa opueHTUPOBAHHBIN HA YUUTENS U YICHHKA, PENoIaBaTelsl U CTyIeHTA.

HMUPPOBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETH
NHTEPHET
o CD«HeopranuveckasxuMush», U31aTeIbCTBOKY UUTENb»

o CD«lIxonaKupumiauMedoans»,u31aTeabCTBOKY YUTETb»
o Xwumus.lIpocsemenne«Heoprannyeckasxumusy,.§knacc.(Ha2-X IMCKax)


http://www.alhimik.ru/)
http://www.alhimik.ru/)
http://www.alhimik.ru/)

o Xumwusa(8-11kmacc).BupryanpHas nadopatopusi(yaeO0HOEITECKTPOHHOE H3IaHUE)

http://ege.yandex.ru/chemistry/ht

tp://chem.reshuege.ru/http://him

ege.ru/http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya po
dg/read_ online.html?page=3

http://www.zavuch.info/methodlib/134/

http://sikorskaya-olja.narod.ru/EGE.htm
www.olimpmgou.narod.ru.http://mirhim.ucoz.
ru/index/khimija_8 3/0-41
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http://himege.ru/
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http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_
http://www.zavuch.info/methodlib/134/
http://sikorskaya-olja.narod.ru/EGE.htm
http://www.olimpmgou.narod.ru/
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41
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